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b) The Social Environment

New York City’s social environment — its history, demographics, and economy -
influences how New Yorkers plan for and respond to disasters.

i) Demographics
Population Density: 8.2 million people live in the 305 square miles of New York City.
Manhattan is the most densely populated borough with more than 67,000 people per
square mile. Staten Island is the least densely populated borough with approximately
4,000 people per square mile.
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Construction Type New York City

Figure 29: Building Construction Type in New York City
(Source: DCP MapPLUTO, 2007 and DOF Mass Appraisal System, 2004)
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xii) Structural Vulnerability to Natural Hazards

New York City’s physical assets are vulnerable to a variety of hazards. For example,
buildings and infrastructure located within the floodplain or storm surge zone are
susceptible to flooding and/or coastal storms. Buildings along the coastline are also
vulnerable to the results of long-term coastal erosion. Unreinforced masonry buildings
are at a higher risk to earthquake damage than buildings made from sturdier materials, or
buildings that are reinforced. Extreme temperatures can cause pavement to buckle and
damage overhead electric and telephone lines. Windstorms can cause trees and power
lines to fall and debris to fly in the air. High-wind events, such as coastal storms or
tornadoes, can cause less robustly built structures to suffer roof failures and building
collapses. Winter weather can cause surface degradation to buildings and roadways, and
disrupt movement on the roadway. Overall, a structure’s geographic and physical
attributes generally affect its susceptibility to certain hazards.

xiii)  New York City Construction Code

Enacted in 1968, the New York City Building Code was one of the country’s most
stringent building codes. However, decades of piecemeal modifications produced a long,
cumbersome code that was difficult to interpret. In 2002, Mayor Bloomberg assembled
an advisory committee to study the possibility of adopting a Model Code. The committee,
led by DOB, concluded adopting the International Building Code (IBC) format would
ensure an up-to-date and comprehensive building code to meet the present and future
challenges of New York City’s dense urban environment. Using the ICB, the Committee
developed a new code for the City. The revised New York City Construction Code
(Construction Code) became effective on July 1, 2008 and applies to all new construction
within the City. Many of the new code provisions address natural hazard mitigation,
including new standards to protect buildings from drought, earthquakes, extreme
temperatures, flooding, wind, and winter weather.

(1) Drought
The Construction Code addresses water conservation by providing rebates to encourage
the use of products and engineering that reduce consumption, such as waterless urinals
and rain/wastewater recycling for non-potable uses in the construction of new and
sustainable buildings.

(2) Earthquakes

The Construction Code updates the seismic engineering requirements to current national
standards. In addition, the Construction Code takes soil and foundation underpinning into
account during construction for the first time. It requires seismic detailing and inspections
to ensure compliance with new construction standards.

(3) Extreme Temperatures

The Construction Code adopts sustainable elements in the design of new and old
buildings. It allows the construction of green roofs as a right, whereas the previous code
required special permission before a green roof could be constructed. The Construction
Code also requires heat-reflective coverings on roofs or setbacks with a slope less than
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25%. These two provisions will help New York City reduce the urban heat island effect
and mitigate extreme heat.

(4) Flooding

The Construction Code requires the installation of overflow drains to protect the roof
should the primary drains fail. The new requirement for secondary drainage systems also
requires the structural members of roofs must support the load of the accumulated
rainwater. For construction in flood zones, the Construction Code clarifies current flood
regulations and adopts the latest national standards, meeting or exceeding state and
federal flood regulations. In addition, the Construction Code requires critical facilities
located in flood zones, such as fire stations and hospitals, be elevated to protect the
structures.

(5) Wind
The Construction Code updates wind load requirements and brings them in line with
current wind-design practices used throughout the United States. It also establishes wind
exposure categories that take into account the influence of surrounding ground surface
irregularities and building heights in wind design.

(6) Winter Storms

The Construction Code updates snow-load requirements to incorporate thermal factors
for heated and unheated buildings, as well as provisions for snowdrifts caused by
parapets and adjacent buildings.
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4) Population and Development Trends

Virtually every part of New York City is growing. In the coming decades, population,
business, and industry are all projected to increase. To accommodate this growth,
construction is at record levels. From the reconstruction of the World Trade Center site in
Lower Manhattan, to a comprehensive re-zoning of Coney Island, to growth management
in Staten Island, it is nearly impossible to capture all the changes taking place in the City
every day. As the City faces unprecedented levels of growth and development, the effects
on vulnerability must also be considered.

a) Population Trends

New York City’s population is projected to grow from more than eight million in 2000 to
over 9.1 million in 2030, an increase of 1.1 million or 14%. Between 2000 and 2010,
New York City’s population is projected to increase by 4.9%. Growth is expected to slow
to 3.5% in the following decade, with the population reaching about 8,693,000 by 2020.
Between 2020 and 2030, however, the growth rate will climb back up to 5.1%, and by
2030, the population should reach nearly 9,132,000. In all boroughs, except for Queens,
the highest level of growth will be in the 2000-2010 period. Although the City’s overall
projected 2030 population will be a new high, only two boroughs, Queens and Staten
Island, will reach a new population peak in 2030. Manhattan’s 2030 projected population
will be below its 1910 peak population, while the 2030 populations in the Bronx and
Brooklyn will be slightly lower than their population highs attained in 1970 and 1950,
respectively.

New York City Population 1910-2030

Staten
Year Bronx Brooklyn | Manhattan | Queens Island Total

1910 430,980 | 1,634,351 | 2,331,542 284,041 85,969 | 4,766,883
1920 732,016 | 2,018,356 | 2,284,103 469,042 116,531 || 5,620,048
1930 | 1,265,258 | 2,560,401 | 1,867,312 [ 1,079,129 158,346 || 6,930,446
1940 | 1,394,711 | 2,698,285 | 1,889,924 | 1,297,634 174,441 || 7,454,995
1950 | 1,451,277 | 2,738,175 | 1,960,101 [ 1,550,849 191,555 || 7,891,957
1960 | 1,424,815 2,627,319 | 1,698,281 | 1,809,578 221,991 | 7,781,984
1970 | 1,471,701 | 2,602,012 | 1,539,233 [ 1,986,473 295,443 | 7,894,862
1980 | 1,168,972 | 2,230,936 | 1,428,285 | 1,891,325 352,121 | 7,071,639
1990 | 1,203,789 [ 2,300,664 | 1,487,536 | 1,951,598 378,977 | 7,322,564
2000 ( 1,332,650 | 2,465,326 [ 1,537,195 | 2,229,379 443,728 | 8,008,278
*2006 | 1,371,353 | 2,523,047 | 1,612,630 | 2,264,661 478,876 | 8,250,567
**2010 | 1,401,194 | 2,566,836 | 1,662,701 | 2,279,674 491,808 | 8,402,213
**2020 | 1,420,277 | 2,628,211 | 1,729,530 [ 2,396,949 517,597 | 8,692,564
**2030 | 1,460,000 | 2,720,000 | 1,830,000 | 2,570,000 551,906 | 9,131,906

Table 8: New York City Population 1910-2030 (Source: U.S. Census, 2000;
*2006 American Community Survey; **DCP population projections)
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\ MMI Scale Rating

MMI Damage/Perception
Heavy furniture overturned
Damage considerable in specially designed structures
Well-designed frame structures thrown out of plumb
Damage great in substantial buildings, with partial collapse
Buildings shifted off foundations
Some well-built wooden structures destroyed
Most masonry and frame structures destroyed with foundations
Rails bent
Few, if any masonry or frame structures remain standing
Bridges destroyed
Rails bent greatly
Total damage
Lines of sight and level are distorted
Objects thrown into the air

Table 22: MMI Scale

Xl

Xl

Soil type can have an impact on the severity of an earthquake at a given location. Seismic
waves propagate out from the earthquake epicenter and travel outward through the
bedrock up into the soil layers. As the waves move into the soils, how stiff or soft the soil
is affects the wave speed and velocity. Generally, in a stiff or hard soil, the wave will
travel at a higher velocity. With soft soils, the wave will slow, traveling at lower
velocities. With slower waves, the seismic energy is modified, resulting in waves with
greater amplitude. This amplification results in greater earthquake damage.

The NEHRP soil-classification system describes how soils affect seismic waves. Class A
soils (shown in green) tend to reduce ground motions, whereas Class E soils (shown in
red) tend to further amplify and magnify seismic waves.

As shown in Figure 51, New York City has a variety of NEHRP soil site classes ranging
from hard rock to soft soil. Most of New York City is classified as Class B (rock) and
Class D (soft to medium clays or sands).
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NATIONAL EARTHQUAKE HAZARD s
REDUCTION PROGRAM (NEHRP) ,i/i?(_,f“ i
SOIL SITE CLASSIFICATIONS ‘ _i;:f‘ kY

ASSIGNED TO NEW YORK STATE _ &0 . |
SURFICIAL GEOLOGIC UNITS ., .o ~ 7~

MEHRF Saoil
Site Class T

'P‘I‘

NYSEMO GIS

Reduces Ground Motion A

| B | Rock (sedimentary) or firm ground
| D | Soft to medium clays or sands

Amplifies Ground Motion

Figure 51: New York Soil Classifications (Source: NYSEMO, 2008)

PGA measures the rate of change in motion of the earth’s surface and expresses it as a
percent of the established rate of acceleration due to gravity (9.8 m/sec?). Figure 52
shows that PGA values of 3% to 4% of gravity have the potential to occur within New
York City.
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Although New York City is a region with low seismic hazard (infrequent damaging
earthquakes), seismic risk is higher because of its tremendous assets, concentration of
buildings, and the fragility of its structures, most of which have not been seismically
designed.

iv) Location

Earthquakes are possible within any of New York City’s counties. The earthquake hazard

is not uniformly distributed throughout the City, as evidenced by higher SA values in

certain parts of the City. These areas would likely experience more damage depending on

their proximity to an earthquake’s epicenter. Figure 54 shows the distribution of

historical earthquake epicenters throughout New York City and the northeast region.

EARTHQUAKES IN THE REGION (cont.)
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Figure 54: Epicenter of Earthquakes in the Northeast (Source: NYCEM, 2003)

v) Historic Occurrences

More than 400 earthquakes with Richter magnitude greater than 2.0 are on record in New
York State between 1700 and 1986, but many more have occurred unrecorded. Table 24
shows a timeline of four historical earthquakes in New York City. It includes magnitude
values from the Richter scale.
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Historic Occurrences of Earthquakes in New York City

Date Location Richter Magnitude Description

Dec. 18, 1737 Citywide 5.2 Bells rang, several chimneys fell

Sept. 2, 1847 | Citywide (offshore) 3.5 No reference and/or no damage
reported

Aug. 10, 1884 Citywide 59 Chimneys and bricks fell, walls
cracked

July 9, 1937 Brooklyn 35 No reference and/or no damage
reported

Table 24: Historic Occurrences of Earthquakes in New York City
b) Vulnerability Assessment

i) Impact to New York City

The infrequency of major earthquakes, coupled with relatively low magnitude events in
the past, has led the public to perceive New York City is not vulnerable to a damaging
earthquake. This perception has allowed New York City to develop largely without
regard for earthquake safety. While the City does not sit on a major fault system, like the
San Andreas in California, it is susceptible to earthquakes that originate in or near the
City.

A high-magnitude earthquake could cause significant financial losses, casualties, and
disruptions in critical facilities and services. New York City’s unreinforced masonry
buildings and underground infrastructure are especially vulnerable to ground acceleration
caused by earthquakes. Upstate dams and aqueducts are also a concern and could incur
serious damage from an earthquake, affecting the water supply to New York City.
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ii) Structural Vulnerability

A building’s construction is a key factor in how well it can withstand the forces produced
by earthquakes. Unreinforced masonry buildings are most at risk in an earthquake
because the walls are prone to collapse outward. Steel and wood buildings have more
ability to absorb the energy from an earthquake. Wood buildings with proper foundation
ties have rarely collapsed in earthquakes.

The greatest concentration of masonry buildings are found in Brooklyn (178,920)
followed by Queens (115,062), the Bronx (54,434), Manhattan (28,762) and Staten Island
(8,870). Masonry buildings make up roughly 48% of the buildings in all of New York
City. It is likely Brooklyn, the Bronx, and Queens would sustain the highest amounts of
building damage during an earthquake. This estimation is refined further in the HAZUS-
MH analysis presented below.

DOB has addressed structural vulnerability for earthquakes in the revised Construction
Code. The current code contains seismic provisions that, in effect, require a building to
be “stronger” by requiring designers to increase the load the building can withstand. The
newly enacted code not only makes buildings “stronger,” but also “flexible.” For
example, the type of soil and foundation underpinning of the building will be taken into
account, and seismic detailing is required to ensure the joints and connections of a
building hold up during an earthquake. Inspections are also required during construction
to ensure seismic features are built correctly. Furthermore, as they are in the old code,
critical facilities—such as firehouses and hospitals will be designed under the revised
code to not only survive an earthquake, but also remain open and functional afterwards.
For more information on the New York City Construction Code, see page 57.

The Planning Team used HAZUS-MH to estimate losses and structural vulnerability for
earthquakes in New York City. The Planning Team used a probabilistic model for
earthquakes. The probability is expressed as a percent chance that an earthquake of a
specific magnitude will occur in any given year. For example, an earthquake with a 100-
year return period, or occurrence rate, has a 1% chance of occurring in any one year. This
is also called a 100-year return period.

Probabilistic Modeling

Return Period (Years) Chzr:];e&flgrf%légf?&s n
100 1
200 0.5
250 0.4
500 0.2
1,000 0.1
2,500 0.04

Table 27: Return Periods for Probabilistic Modeling for Earthquakes
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The Planning Team ran HAZUS-MH for 100, 250, 500, 1,000, and 2,500-year return
periods. The return period is the expected probability an earthquake will occur during that
time. At the 100-year return period, HAZUS-MH estimates 96 buildings will experience
damage, but no buildings will experience complete destruction. The 2,500-year return-
period estimates 257,661 structures, or nearly one third of the City’s current building
stock, will experience damage.

Earthquake Building Damage by Return Period

REn P Slight Moderate Extensive Comple_te Total
(Years) Destruction
100 74 20 2 0 96
250 42,639 4,116 515 44 47,314
500 35,147 13,284 2,193 232 50,856
1,000 71,248 31,502 6,683 890 110,323
2,500 139,814 84,067 27,287 6,493 257,661

Table 28: Calculation of Number of Buildings Damaged
from an Earthquake by Return Period

Earthquakes are a citywide hazard; therefore, all buildings are vulnerable to an
earthquake. Depending on the epicenter, depth and magnitude of the earthquake, certain
structures will experience more damage than others will.
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iii) Potential Loss Estimate

The Planning Team used HAZUS-MH to calculate building damage from an earthquake
at the county level. Table 29 and Figure 55 display HAZUS-MH estimates of annualized
capital stock losses. Annualized losses are an estimated long-term value of earthquake
losses to the general building stock in any single year for New York City. Overall, New
York City has a total annualized loss of $45.2 million from earthquakes. More than half
of this cost is from non-structural damage or damage done to architectural, mechanical,
and/or electric components of the building. Manhattan and Brooklyn have the highest
annualized losses of the five boroughs with 67% of the citywide losses.

Annualized Capital Stock Losses for Earthquakes ($1,000s)

Borough Structural Non-Structural Contents Total
Damage Damage Damage
Brooklyn 2,883 9,002 2,932 | 14,817
Bronx 825 2,594 851 4,270
Manhattan 3,056 9,893 3,593 || 16,542
Queens 1,542 4,881 1,776 8,200
Staten Island 217 837 363 1,417
Total 8,524 27,207 9,516 || 45,247

Table 29: HAZUS-MH Calculation of Annualized Capital Stock Losses for Earthquakes
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Earthquake: Annualized Direct Economic Loss New York City

L]

. | T I T T T miles ;
Created: 10 SEP 2008 o 1 2 4 M 8 10 12 Source: OEM HAZUS Data

Dollar Losses/Sq. Mile [0 251-750

{in thousands) B 751-1.250
0-100 B 250 - 2000
101- 250 I 2001 - 4700

Figure 55: HAZUS-MH Results for Annualized Losses from an Earthquake
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10) Extreme Temperatures Hazard Analysis for New York City

a) Hazard Profile

i) Hazard Description

Extreme temperatures, both cold and hot, have a significant effect on human health
and/or infrastructure. Weather conditions that represent extreme cold or heat vary across
the different areas of the country because people experience a range of average
temperatures based on their particular region.

Extreme Heat

Temperatures that hover 10 degrees or more above the average high temperature for a
region, and last for several weeks, constitute an extreme heat event. During summer
months, high atmospheric pressure traps hazy and damp air near the ground, creating a
humid and muggy dome throughout New York City. Prolonged exposure to extreme heat
may lead to serious health problems, including heat stroke, heat exhaustion, or sunburn.
Seniors, young children, and those who are sick or overweight are more likely to
succumb to extreme heat. New York City receives advisories from the NWS when the
predicted heat index is greater than 100° F for one or more days, or the predicted heat
index is 95° F or greater for two or more days. These advisories are based on historical
weather analysis and mortality data analysis conducted by DOHMH. Based on these
advisories and consultation with the NWS, the City activates its Heat Emergency Plan.

Extreme Cold

Extreme cold events are days where the mean daily temperature (average of the high and
low recorded temperatures over a 24-hour period) falls below 32° F. Prolonged exposure
to extreme cold temperatures will lead to serious health problems such as hypothermia,
cold stress, frostbite, or freezing of the exposed extremities such as fingers, toes, nose and
earlobes. Infants, seniors, people who are homeless, and those living in a home without
adequate heat are most susceptible to such conditions. As the temperature drops and wind
speed increases heat can leave the body more rapidly. This phenomenon is known as the
wind-chill effect, which can exacerbate an extreme cold event.

Compared to other natural hazards, fatalities caused by extreme temperatures ranks the
highest in the United States, with 188 deaths every year. Between 1994 and 2007, there
were 89 heat-related fatalities in New York City. This total does not account for deaths
that were accelerated because of extreme heat conditions. New York City’s Office of the
Chief Medical Examiner classifies a death as heat-related if two of the following three
criteria exist: 1) pathologically elevated core-body temperature of the decedent, usually
greater than 105° F at the time of or immediately after death; 2) substantial environmental
or circumstantial evidence of heat as a contributor to death; and/or 3) decedent in a
decomposed condition without evidence of other cause of death. Based on these criteria,
the numbers of heat-related deaths can be substantially lower from what other cities
report.

Section I11: Natural Hazard Risk Assessment Page 116 of 179



New York City Natural Hazard Mitigation Plan March 2009

Weather Fatalities

Lightning Hurricane Cold WWind

Flood Tormado 8 Winter Storm

Figure 56: National Weather Fatalities (Source: NOAA, 2006)

ii) Severity

Extreme heat

The NWS heat index is a chart that measures the apparent temperature of the air as it
increases with relative humidity. The NWS uses the heat index to determine what effects
the temperature and humidity will have on the population. The heat index table describes
the adverse effects that prolonged exposure can have on individuals. The NWS devised
heat index values for shady, light wind conditions. Exposure to full sunshine can increase
heat index values by up to 15 degrees. In addition, strong winds, particularly with very
hot, dry air are extremely hazardous to individuals.

To aid in the prediction of and response to an extreme heat event, the NWS provides
alerts to New York City when heat indices approach hazardous levels. Table 30 provides
the alert procedures for the NWS. Upon issuing an extreme heat advisory, the NWS does
the following:
e Includes heat index values and City forecasts
e Issues special weather statements including who is most at risk, safety rules for
reducing risk, and the extent of the hazard and heat index values
e Assists state/local health officials in preparing civil emergency messages for the
severe heat wave
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NWS Heat Index Scale

Temperature {°F)

80 82 84 86 88 90 92 94 96 93 100 102 104 106 108 110

40 | 80 81 83 85 838 91 94 97 101 102
45 | 80 82 84 87 89 93 96 100 104 108

50 |81 83 85 88 91 &5 08
< [ 55 |81 84 86 97 106 112
% 60 | 82 84 88 105 1
E |65 |82 8 89
S |70 |83 8 90
-
g |75 |84 88 92
2 [80 |84 89 94
85 |85 90 96

90 | 86 91 98 1
95 |86 93 100 ;
100 | 87 95 103 212

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

Caution Extreme Caution B Danger W Extreme Danger
Table 30: NWS Apparent Temperature Product (Source: NWS, 2008)

Health Hazards Associated with Heat Index Values

7 Heat Index 7 Health Hazards

BT Sunstroke, muscle cramps, and/or heat
Cauti 90°F-105°F exhaustion possible with prolonged
ution . ..
exposure and/or physical activity
Caution 80°E-90°F Fatigue possible with _prolonge_d
exposure and/or physical activity

Table 31: Adverse Conditions Associated with the Heat Index
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When conditions warrant, the NWS issues heat-related weather products for New York
City. Table 32 describes criteria for these products.

NWS Heat Products

Product Criteria
Issued within 24 hours prior to onset of any of the following conditions:
e Heat index of at least 100° F but less than 105° F for any period
of time
e Maximum heat index of 95°F or greater for two consecutive days
e Nighttime lows above 80° F for any period of time
Issued within 48 hours prior to onset of the following conditions:
e Heat index of at least 105° F for more than 3 hours per day for 2
consecutive days

Heat Advisory
(New York City)

Excessive Heat

Watch e Heat index of at least 115° F for any time of 95° F or higher for
two consecutive days
Issued within 24 hours of onset of the following conditions:
Excessive Heat e Heat index of at least 105° F for more than 3 hours per day for 2
Warning consecutive days

e Heat index of more than 115° F for any time period
Table 32: NWS Extreme Heat Weather Products

Extreme Cold
The NWS created a wind chill chart that measures apparent temperature felt on exposed
skin due to the combination of air temperature and wind speed.

¥ NWS Windchill Chart &
Temperature (°F)

—
—

Wind (mph)

9
8
7
6
5
4
4
3

Frostbite Times I:I 30 minutes E‘ 10 minutes [_| 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°*%) + 0.4275T(V°-'5)
Where, T= Air Temperature (°F) V=Wind Speed [mph) Effective 11/01/01

Table 33: NWS Windchill Chart (Source: NWS, 2008)
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Historic Occurrences of Extreme Temperatures in New York City

Date Event Location Description
e Arctic air mass produced temperatures
Mar. 6-9. 2007 Extreme Citywide 19° F below normal for 3 consecutive
Cold days
e One fatality reported

Table 35: Historic Occurrences of Extreme Temperatures in New York City
b) Vulnerability Assessment

i) Impact to New York City

New York City’s urban environment exacerbates hazardous conditions resulting from
extreme heat. Conditions that induce heat-related illnesses include stagnant atmospheric
conditions and poor air quality. Consequently, people living in New York City are at
greater risk from the effects of a heat wave than those living in less urbanized areas. New
York City also has a large number of individuals who may be susceptible to extreme heat
conditions, such as seniors and those living below the poverty line.

The built environment of New York City greatly contributes to the phenomenon of the
urban heat-island effect. Heat islands develop when built surfaces replace a large portion
of natural land. Incoming solar radiation is trapped during the day and is then re-radiated
at night. This slows the cooling process, keeping nighttime air temperatures high, relative
to temperatures in less urbanized areas. According to meteorologists, a heat island is a
well-defined area where temperatures are higher than the surrounding region, sometimes
as much as 15° F higher. In infrared satellite photographs of New York City, particularly
at night, the City appears as a distinct “heat island,” as much as 20° F warmer than the
surrounding suburbs.

Concrete, asphalt, and metal absorb the sun’s heat during the day before radiating it out
into the environment at night. These materials trap solar radiation faster than wooded
parks and suburban lawns and fields, and hence cool more slowly, radiating a furnace-
like heat. Other by-products of the City’s activities, such as exhaust fumes, burning
furnaces, heating units, smokestacks, and even New York City’s dense population,
contribute to this phenomenon. In addition, the City’s numerous tall buildings block the
path of cooling winds from the Atlantic Ocean. Generally, wind speeds greater than 15 to
20 miles per hour can substantially dissipate heat and reduce the heat island effect.

A link exists between extreme heat and power disruptions. During the summer months,
when temperatures rise above 90° F, demand for electricity also rises to operate air
conditioners, fans, and other devices. This increase in demand stresses the electrical
generation, transmission, and distribution infrastructure, which in turn increases the
likelihood that sections or components of the electrical system will fail, causing power
outages.

During hot weather, some people illegally open fire hydrants for use as sprinklers. The
resulting drop in system water pressure can reduce firefighting capabilities and create
potentially life-threatening situations for the public. Hydrant spray caps reduce the
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discharge of open hydrants from approximately 1,000 gallons per minute to 25 gallons
per minute. FDNY distributes hydrant spray caps to the public to prevent this waste.

During periods of extreme cold and hot temperatures, inadequate protection from harsh
elements is especially dangerous. Consequently, during extreme temperature conditions,
New York City’s homeless population is especially vulnerable. Both the New York City
Heat and Winter Weather Emergency Plans include strategies for outreach to these
populations.

ii) Structural Vulnerability

A large portion of New York City’s utility infrastructure is susceptible to cracks and
breaks from extreme temperatures. During the winter periods, frozen pipes are a routine
occurrence. This can create service interruptions in water, drainage, and gas supply. To
limit these effects, utility providers monitor conditions, perform routine maintenance, and
address problems as they arise. Although buildings in New York City are generally not
susceptible to extreme temperatures, some provisions in the building code aim to reduce
the effects of extreme heat or cold. Movable bridges within New York City are
susceptible to damage from extreme heat conditions. Aging utility infrastructure is also of
particular concern.

iii) Potential Loss Estimate

Unlike other natural hazards that affect New York City, extreme temperatures have
limited physical destructive force. The primary concern associated with extreme
temperatures is public health and safety and the effect on vulnerable populations.
Situational, social, and physical characteristics help to identify vulnerable populations.
The following groups are vulnerable or at greater risk to extreme temperatures:
e People who are homeless
e Infants and small children under age five (see Demographics section on page 16 for

map)
e People age 65 or older (see Demographics section on page 16 for map)
e People who are obese
e People with medical conditions
e People who work outdoors
e \Women who are pregnant
e People who are poor
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11) Flooding Hazard Analysis for New York City

a) Hazard Profile

i) Hazard Description

A flood is a general and temporary condition of partial or complete inundation of
normally dry land areas. Three distinct types of flooding affect New York City: coastal
flooding, river flooding, and flash flooding.

Coastal Flooding

Long and short wave surges that affect the shores of the open ocean, bays, and tidally
influenced rivers, streams, and inlets cause coastal flooding. The astronomic tide and
meteorological forces such as nor’easters and hurricanes influence the movement of
coastal waters.

River Flooding

River flooding is caused when rivers and streams overflow their banks. Flooding from
large rivers usually results from large-scale weather systems that generate prolonged
rainfall over wide areas. These same weather systems may cause flooding of smaller
basins that drain to major rivers. Small rivers and streams are susceptible to flooding
from more localized weather systems that cause intense rainfall over small areas.
According to the New York City Flood Insurance Study, while overbank flooding of
rivers and streams is the most common type of flood event in New York State, this type
of flooding is less frequent and severe in New York City than other types of flooding.

Flash Flooding

Short-term, high-intensity rainfall that occurs in inland areas with poor drainage often
produces urban flash floods. Densely populated areas have a high risk for flash floods.
The construction of buildings, highways, driveways, and parking lots increases runoff by
reducing the amount of rain absorbed by the ground. During periods of heavy rainfall,
storm drains may become overwhelmed and flood roads and buildings. Low spots, such
as underpasses, underground parking garages, and basements are especially vulnerable to
flash floods. Subway stations and rail lines are also vulnerable to flash floods.
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ii) Severity
The NWS categorizes flooding as major, moderate, and minor.

NWS Flood Categories

Category Description

e Extensive inundation and property damage
Major e Often involves the evacuation of people and the closure of both primary
and secondary roads

e |nundation of secondary roads
Moderate e Transfer to higher elevation necessary to save property
e Some evacuation may be required
e Minimal or no property damage
e Possibly some public inconvenience
Figure 59: NWS Flood Categories

Minor

iii) Probability
Coastal and River Flooding
FEMA Flood Insurance Rate Maps delineate special flood-hazard areas and the risk-
premium zones in a community. These special flood-hazard areas identify locations that
have a chance of experiencing coastal or river flooding in any given year. The 100-year
flood designation means the area has a 1% chance of flooding in any given year.

Flash Flooding

Intense rainfall, producing several inches of rain in a short period, is most likely to cause
flash flooding and other problems, such as sewer back-ups into residences. These floods
are unrelated to the 100-year floodplain designation. According to DEP’s rain gauges, the
July 18, 2007 storm produced 1.93 inches of rain in one hour in northern Queens. The
August 8, 2007 storm, which resulted in levels of flooding throughout the City not seen
for decades, produced more than three inches of rain in a two-hour period. Based on
historic probability, that level of rainfall has a chance of occurring about once every 25
years. Over the last several years, storms of intense magnitude have been occurring
somewhat more frequently than expected, and climatologists warn that the trend may
continue as the effects of climate change are felt.

Given the history of flooding in New York City, it is certain future floods will occur.
Based on analysis of records from the National Climatic Data Center of NOAA, New
York City has experienced flooding 60 times during the 15-year period between 1993 and
2007. Using simple historic frequency to indicate the future flooding potential, New York
City will likely experience an average of four floods per year.
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iv) Location

As shown in Figure 60 through Figure 64° all five boroughs have 100-year flood
designations. There are also many low-lying and poor drainage areas susceptible to flash
flooding.

Coastal Flooding

Direct ocean surges and waves affect sections of Queens, Brooklyn, and Staten Island.
Coney Island and the Rockaway Peninsula are particularly vulnerable to wave damage.
On Rockaway Peninsula and Jamaica Bay, the shoreline configuration has changed
considerably over the past 50 years because of dredging and filling. These changes affect
wave propagation, particularly in areas such as Rockaway Point and Rockaway Inlet,
where the configuration of the point controls the direction of incoming waves. Inundation
of low-lying coastal areas in the City is primarily the result of storm surges, wave setup,
and wave run-up, which occur during hurricanes and nor’easters. For more information
on the combined effects of wind and storm surge and its impact to New York City, see
the Coastal Storm Hazard Analysis.

River Flooding

The Flood Insurance Study conducted for New York City found river flooding was not a
major cause of flood damage in the City: Ocean tides influence most of the rivers within
New York City. This means the tidal conditions at the mouth of the river control the
water levels in the rivers, with little or no influence from the flow in the stream.
Therefore, river flooding affects only a small portion of flood-prone areas in New York
City, primarily in the Bronx and Staten Island. Flooding from the Bronx and Hutchinson
Rivers may potentially cause overbank flooding in the northern portion of the City.

Flash Flooding

There have long been flash flood-prone areas of the City because of its dense population
and abundance of impervious surfaces. In recent years, flash floods have affected a much
broader range of communities. Much of New York City’s infrastructure, particularly low-
lying and poor drainage areas, cannot cope with rainfall of more than one inch per hour.
New York City’s drainage and sewer system consists of more than 6,600 miles of pipes,
the majority of which were laid before 1960. Prior to 1960, sewers were designed to
handle up to 1.5 inches of rain per hour. Since 1960, the City built sewers to handle up to
1.75 inches of rain per hour. (1.75 is the national standard.) Adding to the impact of
overflows, 70% of the sewer system is combined, which means both storm water runoff
and sanitary sewage travel through the same pipes.

An important factor exacerbating the effects of extreme rainfall is the pattern of
residential and commercial development. Runoff from low-density developments like
single- and two-family homes has increased 50% since 1950 as residents pave over their

® The floodplain map represents locations that experience natural coastal flooding, unrelated to hurricanes,
and are within the FEMA-defined 100-year floodplain In contrast, the SLOSH map represents locations
that may experience flooding from a hurricane storm surge. Hurricane storm surge areas overlap many
areas that are designated as the 100-year floodplain, but the hurricane storm surge areas are considerably
larger and represent a different hazard.
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yards in an effort to secure more parking or living spaces. Widespread use of basements
and below-grade areas as dwelling units has also contributed to the increased costs and
impacts of extreme rain events.

In New York City, flash-flooding locations, often the result of urban drainage issues, are
frequently not located in the FEMA-designated floodplain. In 2008, the City developed
the New York City Flash Flood Emergency Plan addressing street level cleaning and
maintenance, targeted monitoring of reoccurring flood locations, coordinated response,
and recovery assistance.
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100-Year Floodplain The Bronx

s,

~

Created; 10 SEP 2008 o 0.5 1 H 3 4 piles

Source: FEMA DFIRM Database

DFIRM 100-year floodplain

Figure 60: Bronx 100-Year Floodplain

Section I11: Natural Hazard Risk Assessment Page 131 of 179



New York City Natural Hazard Mitigation Plan March 2009

100-Year Floodplain Brooklyn
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Figure 61: Brooklyn 100-Year Floodplain
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100-Year Floodplain
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Figure 62: Manhattan 100-Year Floodplain
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Queens
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Figure 63: Queens 100-Year Floodplain
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100-Year Floodplain Staten Island
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Figure 64: Staten Island 100-Year Floodplain
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National Flood Insurance Program

New York City is a participant of the National Flood Insurance Program (NFIP). The
NFIP Administrator, or manager of the NFIP for New York City, collects and stores a
vast quantity of information on insured structures, including the number and location of
flood insurance policies, number of claims per insured property, dollar value of each
claim and repetitive loss claims. In New York City, DOB is the NFIP Administrator.

NFIP data helps indicate the location of potential flood events. The maps on pages 137
through 139 spatially present several types of NFIP insurance data for each borough of
New York City. In 2007, the City had 22,033 NFIP policies amounting to $19.8 million
in premiums.

New York City has recorded 2,322 repetitive loss policies amounting to $33.6 million in
payouts. Repetitive loss properties are a high priority for flood mitigation. The Mitigation
Strategy section provides actions that aim to reduce the impact of flooding to these
properties.
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2007 NFIP Policies New York City

Number of Policies  Total Premium
Borough
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Figure 65: NFIP Policies by Borough
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1976-2007 NFIP Policy Claims New York City
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Figure 66: NFIP Claims by Borough
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1978-2007 NFIP Repetitive Loss Policies New York City
Number of Total Average
Borough Repetitive Loss L’::;"gf;i:; Payout Payout
Policies Amounts Amounts
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EX 60 157 5194561517 $654,773.86)
EK 138 330 $3,021,506.51 $1,268,619.55
an 35 832 $11,856.301.31 $2,979,674.94
Sl 1,784 4583 51590307850 36,063 255 69
2 ;
@
L 4
N
X RS ] ! I I |
Created: 10 SEP 2008 0 1 4 6 3 10 pites Source: NFIP
Density of Repetitive Loss Policies
Lovest ][] [ [ I et

Figure 67: NFIP Repetitive Loss Properties
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Historic Occurrences of Flooding in New York City

Date Event Location(s) Description
179th Street and Major Deegan in
the Bronx flooded
Bronx, Bell Boulevard and 208 Place
July 2, 2004 Flash Flood Queens intersection in Queens flooded
with 2 people having to be
rescued from cars
Remnants of Hurricane Frances
Bronx, . .
Brooklyn Rainfall amounts up to 6 inches
Sept. 8, 2004 Flash Flood ' Extensive flash flooding across
Manhattan, . o
Queens the region, resulting in rescues of
people from homes and cars
Remnants of Hurricane lvan
Sept. 18, 2004 Flash Flood Citywide Torrential rains up to 5 inches in
some areas
Remnants of Hurricane Jeane
dropped between 3 and 6 inches
Sept. 28, 2004 Flash Flood Citywide across Southeastem New York
Numerous roads and highways
closed
Slow moving thunderstorms
July 6, 2005 Flash Flood Brooklyn contammg hourly rainfall rates of
around 2 inches per hour caused
flash flooding of streets
Flooding along Ocean Parkway
Oct. 14, 2005 Flash Flood Brooklyn, and the Grand Central Parkway
Queens Several trees and power poles
were leaning from soggy ground
June 1, 2006 Flash Elood Staten Flash flooding on the West Shore
Island Expressway
Manhattan, Flash flood!ng on FDR
Queens Flash flooding qf roads
June 2, 2006 Flash Flood Staten’ submerged vehicles and a few
houses were surrounded by 5 feet
Island .
of water in Staten Island
Flash flooding of the FDR service
Flash Flood, Lo road at 34th Street
July 12,2006 Thunderstorm Citywide Wall collapse in Washington
Heights
Partial road closures on the
Staten Island Expressway., the
Belt Parkway, the Brooklyn-
Queens Expressway., the Grand
Central Parkway and Van Wyck
Flash Flood, Lo
July 21, 2006 Thunderstorm Citywide Expressway

Subway service suspended in
both directions on the R and W
lines between Whitehall Street in
Manhattan and Ditmars Boulevard
in Queens
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Historic Occurrences of Flooding in New York City

Date Event Location(s) Description
Manhattan, Flash flooding forced closure of
Aug. 10, 2006 Flash Flood Queens subway lines 1, 2, 3, and 6.
Flash flooding along many major
roads, which resulted in road
Bronx, closures
Aug. 25, 2006 Flash Flood Queens Most significant flooding along the
Deegan and Cross Bronx
Expressways
Flash flooding along portions of
Oct. 28, 2006 Flash Flood Bronx the Bronx River Parkway and
Bruckner Expressway
Heavy rain flooded multiple
basements and closed numerous
Staten streets
Nov. 8, 2006 Flash Flood Island Staten Island Railroad service
was suspended because of flash
flooding across tracks
Nor'easter brought heavy rain and
Brooklyn, high winds.
Apr. 15, 2007 Flood Manhattan, 8.41 inches at Central Park
Queens Street flooding along the Belt
Parkway and FDR Drive
Rainfall amounts from 2—3 inches
Bronx, Flash flooding of the Jackie
Apr. 27, 2007 Flash Flood Manhattan, : 9 :
Queens R_obmson Parkway and West Side
Highway

August 8, 2007 Storms
On August 8, 2007, severe storms disrupted transit service throughout much of the New
York City area and a rare tornado touched down in Brooklyn. An estimated three inches
of rain fell in about an hour, flooding major roads, causing power outages, and disrupting
train service. MTA subways, buses, and commuter railroads were overcome by flooding.
The flooding affected more than 2.5 million transit customers by mid-morning. The
President issued a major disaster declaration on August 31, 2007, which authorized
individual assistance for Queens residents who had flood-related losses. Approximately
3,700 households and business owners registered for assistance. Total disaster assistance
grants topped $7.2 million.

Table 36: Historic Occurrences of Flooding in New York City
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b) Vulnerability Assessment

i) Impact on New York City

In 2000, more than 200,000 people in approximately 77,700 households live within the
100-year floodplain. Nearly 10% of the City could experience flooding in a 100-year

flood event.
Population and Households in 100-Year Floodplain

Borough Population Households
Bronx 11,023 4,188
Brooklyn 63,654 24477
Manhattan 63,576 24,562
Queens 46,674 18,070
Staten Island 18,108 6,487
Total 203,035 77,784

Table 37: Population and Households in 100-Year Floodplain (Source: 2000 U.S. Census)

ii) Structural Vulnerability

The Planning Team used HAZUS-MH to determine property exposure to flooding.
Overall, 13,341 buildings are at risk to damage from a 100-year flood. More than half of
these buildings are not predicted to have damage based on the HAZUS-MH output. 2.5%
of these buildings are predicted to have significant damage to more than 50% of the
structure.

100-Year Flood Building Damage

BT Percentage of Building Damage

None | 1-10% | 11-20% | 21-30% | 31-40% | 41-50% | >50% | Total
Bronx 529 34 295 316 74 90 24| 1,362
Brooklyn | 2,280 271 450 271 44 46 11| 3,373
Manhattan | 211 70 70 111 10 1 4 a77
Queens 2512 346 594 655 181 130 89 | 4507
iﬁgtr]e " 1,961 78 478 497 250 148 210 | 3,622
Total 7493 799 1,887 1,850 559 415 338 | 13,341

Table 38: HAZUS-MH Calculations for Building Damage from a 100-Year Flood
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Table 39 displays the number of critical assets located within the 100-year floodplain.
These assets have a 1% chance of being flooded in any given year.

Critical Assets Located in the 100-Year Floodplain ‘

Critical Asset #
Subway Stations 14
Rail Stations 18
Bridges and Tunnels 31
Major Roads (miles) 105
Airports 2
Ferry Landings 25
Emergency Services—Police Stations 1
Emergency Services—Fire Stations 8
Emergency Services—EMS Stations 2
Educational—Colleges 4
Educational—Public Schools 45
Educational—Private Schools 18
Healthcare—Hospitals 1
Healthcare—Nursing Homes 10
Cultural Facilities 6
Infrastructure—Power Plants 10
Infrastructure—Wastewater Treatment Plants 1

Table 39: Critical Assets in the 100-Year Floodplain

iii) Potential Loss Estimate

The Planning Team used a deterministic model based on the 100-year flood to estimate
potential economic losses. Table 40 and Figure 68 through Figure 72 highlight the key
findings from the HAZUS-MH run of a 100-year flood in New York City. A 100-year
flood affecting all five boroughs could cause more than $12 billion in damage. More than
60% of the total damage would be to contents such as furniture, supplies, and other

pOossessions.

\ Capital Stock Losses for a 100-Year Flood ($1,000s)

Borough Building Damage Contents Damage Inventory Total
Bronx 302,256 439,998 21,455 763,709
Brooklyn 903,775 2,025,808 148,686 | 3,078,269
Manhattan 1,737,769 2,639,381 49,764 || 4,426,914
Queens 1,053,671 2,323,539 72,530 || 3,449,740
Staten Island 224,797 268,275 10,232 503,304
Total 4,222,268 7,697,001 302,667 || 12,221,936

Table 40: HAZUS-MH Calculations for Capital Stock Losses for a 100-Year Flood
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100-Year Flood: Direct Economic Loss The Bronx
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Figure 68: HAZUS-MH Results for Economic Losses from a 100-Year Flood in the Bronx
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100-Year Flood: Direct Economic Loss
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Figure 69: HAZUS-MH Results for Economic Losses from a 100-Year Flood in Brooklyn
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Figure 70: HAZUS-MH Results for Economic Losses from a 100-Year Flood in Manhattan
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100-Year Flood: Direct Economic Loss Queens
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Figure 71: HAZUS-MH Results for Economic Losses from a 100-Year Flood in Queens
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100-Year Flood: Direct Economic Loss Staten Island
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Figure 72: HAZUS-MH Results for Economic Losses
from a 100-Year Flood in Staten Island
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12) Windstorms and Tornadoes Hazard Analysis for New York City

a) Hazard Profile

i) Hazard Description

Windstorms are often associated with other storms, such as hurricanes or nor’easters, but
may occur independently. High winds can cause downed trees and power lines, flying
debris, and building collapses, all of which may lead to power outages, transportation
disruptions, damage to buildings and vehicles, and injury or death. Flying debris is the
primary cause of damage during a windstorm. While a building may be generally
structurally sound, broken glass from windows can cause injuries inside and outside the
building and extensive damage to building content.

A tornado is a violent storm with winds up to 300 miles per hour. It appears as a rotating
funnel-shaped cloud, gray to black in color, extending toward the ground from the base of
a thundercloud. The average tornado moves southwest to northeast at a forward speed of
30 miles per hour, but tornadoes can move in any direction and may vary from stationary
to 70 miles per hour. Tornadoes are most frequent east of the Rocky Mountains during
spring and summer months between the hours of 3 PM and 9 PM. Tornadoes may also
accompany hurricanes. Tornadoes can uproot trees and buildings and turn harmless
objects into deadly missiles in a matter of seconds. Tornadoes are especially dangerous
because they appear transparent until they begin to pick up debris and dust. These short-
lived storms are the most violent of all atmospheric phenomena and, over a small area,
are the most destructive. Approximately 800 tornadoes occur across the nation each year,
resulting in nearly 80 deaths and 1,500 injuries. Damage paths can exceed one mile wide
and 50 miles long.

ii) Severity

The Beaufort Wind Scale is a simplified scale to aid in the estimation of wind speed and
corresponding typical effects.

Beaufort Wind Scale

Wind Speed
Name Damage
(mph) 2
B Large branches in motion; whistling in telephone wires;

25-31 Strong Breeze umbrellas used with difficulty

39_38 Near Gale Whole trees in motion; resistance felt while walking against the
wind

39-46 Gale Twigs break off of trees; wind impedes walking

47-54 Strong Gale Slight structural damage to chimneys and slate roofs

55_63 Storm Seldom felt inland; trees uprooted; considerable structural
damage

Section I11: Natural Hazard Risk Assessment Page 154 of 179



New York City Natural Hazard Mitigation Plan March 2009

Beaufort Wind Scale

Wind Speed
Name Damage

(mph) ’

Very rarely experienced; widespread structural damage;
64—72 Violent Storm | roofing peels off buildings; windows broken; mobile homes

overturned

. Widespread structural damage; roofs torn off homes; weak
73+ Hurricane S - )
buildings and mobile homes destroyed; large trees uprooted

Table 41: Beaufort Wind Scale

The Fujita Scale (F-Scale) is the standard measurement for rating the strength of a
tornado. The NWS bases this scale on an analysis of damage after a tornado to infer wind
speeds. On February 1, 2007, the NWS transitioned from the F-Scale to the Enhanced
Fujita Scale (EF-Scale). The EF-Scale is considerably more complex and enables
surveyors to assess tornado severity with greater precision. Table 42 details both scales.

F-SCALE and EF-SCALE

F-Scale

3-sec. gust
speed (mph)

EF-Scale

3-sec. gust
speed (mph)

TYPICAL DAMAGE

45-78

EFO

65-85

Light damage. Some damage to chimneys.
Branches broken off trees. Shallow-rooted
trees pushed over; signboards damaged.

79-117

EF1

86-109

Moderate damage. Peels surface off roofs.
Mobile homes pushed off foundations or
overturned. Moving autos blown off roads.

F2

118-161

EF2

110-137

Considerable damage. Roofs torn off frame
houses. Mobile homes demolished. Boxcars
overturned. Large trees snapped or
uprooted. Light-object missiles generated.
Cars lifted off ground.

F3

162-209

210-261

262-317

EF3

138-167

Severe damage. Roofs and some walls torn
off well-constructed houses. Trains
overturned. Most trees in forest uprooted.
Heavy cars lifted off the ground and thrown.

168-199

Devastating damage. Well-constructed
houses leveled. Structures with weak
foundations blown away some distance.
Cars thrown and large missiles generated.

200-234

Incredible damage. Strong frame houses
leveled off foundations and swept away.
Automobile-sized missiles fly through the air
in excess of 100 meters (109 yards). Trees
debarked. Incredible phenomena will occur

Table 42: Fujita and Enhanced Fujita Scale
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Historic Occurrences of Windstorms and Tornadoes in New York City

Date Event Location(s) Description
e High winds of 41 knots
Jan. 20, 2007 | Strong Wind Citywide e Flying construction resulted in no

fatalities and 1 injury from debris

e EF2tornado

e Discontinuous path

e 16 homes had moderate to severe
roof damage

e Tornado tore the roof off a car

dealership
e Downed trees reported
Aug. 8, 2007 Tornado Brooklyn e Event accompanied by severe
flooding

e Federally declared disaster with more
than $7.2 million given in IHP funding
from FEMA

e More than 3,700 residents filed claims
at Disaster Assistance Service
Centers

Table 43: Historic Occurrences of Windstorms and Tornadoes in New York City

b) Vulnerability Assessment

i) Impact to New York City

High-wind events can pose a serious threat to people and infrastructure. New York City’s
dense urban environment provides numerous objects that can become flying debris and
severely injure people and damage structures. Areas with tall buildings such as Midtown
Manhattan, the Financial District, and Downtown Brooklyn are at a greater risk because
of increased wind pressures at greater heights. While these structures can withstand
strong winds, glass windows pose a fatal threat if broken. Construction sites are also
especially vulnerable to high winds. Loose tools and construction materials, cranes,
scaffolding, and other building appurtenances may become loose from exposure to high
winds.

ii) Structural Vulnerability

Structural vulnerability to wind is related to the building’s construction type. Wood
structures and manufactured homes are more susceptible to wind damage, while steel and
concrete buildings are more resistant. Less than 0.1% of the City’s buildings are
manufactured housing and 54% are wooden structures. Staten Island has the highest
percentage of structure vulnerable to windstorms and tornadoes with 93% of the
borough’s structures made of wood.

The New York City Construction Code addresses high winds in a dense, high-rise
environment. The Construction Code establishes wind-exposure categories to set design
requirements for new buildings. These requirements account for location, surroundings,
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Historic Occurrences of Winter Storms in New York City

Date Name Total NESIS Comments

e Quick drop-off toward the coast as
parts of New Jersey and Eastern

Mar. 7-8, 1941 N/A 181 N/A Suffolk reported less than 10 inches
of snow
Dec. 26-27. 1947 Big Snow 26.4" 2 e Worst blizzard since 1888 and

record holder until 2006

e 20 hour duration

Dec. 19-20, 1948 N/A 16.0" N/A e Widespread totals of 12-18 inches
across the Metropolitan Area

e 20.4 inches recorded at Newark

e 17.0 inches at The Battery

e Storm followed prolonged cold

Feb. 3-4, 1961 N/A 17.4" 4 period (16 days of tens and 20s)

e JFK Airport recorded 24.0 inches

e Blizzard conditions produced totals

Dec. 11-12, 1960 N/A 15.2" 3

Feb. 6-7, 1967 N/A 15.2" 2 of more than 20 inches in parts of
New Jersey
e Mayor John Lindsay received
Feb. 9-10, 1969 Lindsay Storm 15.3" 2 criticism after sections of New York

City remained unplowed for a week
e Long Island and New England
hardest hit
Feb. 5-7, 1978 Blizzard of '78 17.7" 3 e Near hurricane-strength winds,
e Rare thundersnow reported
e 36-hour storm duration
e Occurred during one of the

Megalopolitan

Feb. 11-12, 1983 Snowstorm 17.6" 4 strongest El Nifios of the 20th
Century

e Areas of more than 30 inches

Jan. 7-8,1996 | Blizzard of 1996 | 20.2" 5 across portions of New Jersey

e New York City schools closed, first
time since Blizzard of '78

e 25.6 inches of snow recorded at

Presidents' Day JFK Airport
Feb. 16-17, 2003 Snowstorm Il 19.8" 4 e "Presidents' Day Snowstorm I"
brought 12.7 inches on Feb. 19,
1979
e Largest snowstorm in New York
Feb. 11-12, 2006| Blizzard of 2006 | 26.9" 3 City history, surpassing Dec. 26—

27, 1947 (26.4 inches)
e Rare thundersnow reported
Table 44: Historic Occurrences of Winter Storms in New York City
(Source: Weather 2000, 2007)

Between 1953 and 2007, there have been two presidential disaster declarations for winter
snowstorms and blizzards in New York City. DR-1083 was declared on January 12,
1996. There were $21.3 million in eligible damages for all counties. EM-3184 was
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A

Jallo O
Category Existing Potential Total
2.5 23 12 35
2.6 7 9 16
2.7 88 104 192
2.8 21 52 73
2.9 2 4 6
3.1 5 4 9
3.2 1 1 2
3.3 10 6 16
3.4 5 6 11
3.5 3 4 7
4.1 28 26 54
4.2 13 8 21
5.1 16 30 46
5.2 12 20 32
5.3 9 13 22
Total 395 419 814
*Many mitigation actions address more than one goal and/or objective
Table 2: Mitigation Actions Summary Table
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New York City Existing Hazard Mitigation Actions

Possible
Funding
Source(s)

Mitigation Action and
Description

Supporting Project Estimated
Agency(s) | Timeframe/Duration | Project Cost

FEMA Goals and

Index Category | Objectives

Lead Agency

Vegetation
Management Program:
Perform vegetation
management to ensure
infrastructure, as well as
the public, is secure
during and after a natural
hazard event. Proper
pruning and thinning of
the tree canopy is
important to minimize
damage during
hurricanes and wind
events. Improperly
maintained trees
damage utilities and
require extensive clean-
up after storms.

Agency
Con Ed N/A Ongoing $4,000,000 Operating Prevention
Budget

21,27,

MH.E.5 33 41
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

Goals and
Objectives

FEMA
Category

MH.E.6

Green Zoning
Regulations: Promote
the greening of new and
expanded commercial
parking lots of more than
18 spaces or 6,000
square feet by requiring
landscaping, perimeter
screening, tree planting,
and maneuverability
standards based on the
lot size. In keeping with
the Mayor's PlaNYC: A
Greener, Greater New
York (PlaNYC)
sustainability goals, the
new regulations,
approved in 2007, will
assist in effectively
managing stormwater
runoff, cooling the air,
improving vehicular
circulation, and
enhancing the City’s
public realm by visually
improving unsightly
expanses of pavement.

DCP

DOB,
OLTPS

Ongoing

TBD

TBD

24,25,

Prevention 41 4.2
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.7

Hazard Mitigation
Planning and Zoning:
Examine ways to
incorporate hazard
mitigation goals into
future City-sponsored
rezoning initiatives. A
number of re-zonings
with waterfront and
floodplain components
have recently been
initiated by the City,
including: Hunter's Point,
Flushing, City Island,
Throgs Neck, and

Greenpoint/Williamsburg.

Future/in progress
zoning initiatives include
Coney Island, the
Rockaways, Sherman
Creek, and the Lower
Concourse. These re-
zonings incorporate
goals established in the
Waterfront Revitalization
Program (WRP) and
pave the way for the
predictable development
of open space along the
waterfront.

DCP

DOB, EDC,
Parks

Ongoing

TBD

TBD

22,24,

Prevention 25 27
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.8

Open Space: Promote
the preservation and
development of
waterfront open space.
Pursuant to Policy 8 of
the WRP, the
development of public
open space along the
waterfront is promoted
through public and
private initiatives.

DCP

DOB, Parks

Ongoing

TBD

TBD

Natural
Resource
Protection

2.2,24,
3.325,41

MH.E.9

Planning and Zoning:
Review discretionary
projects for consistency
with WRP. Policy 6 of the
City's WRP establishes a
goal of "minimizing loss
of life, structures and
natural resources caused
by flooding and [coastal]
erosion," and impacts
decisions regarding all
discretionary review of
development on the
waterfront and in the
100-year floodplain.

DCP

N/A

Ongoing

TBD

TBD

22,24,

Prevention 55
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project

Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

Goals and
Objectives

FEMA
Category

MH.E.10

Stormwater
Management
Regulations: Prevent
excessive paving of front
yards. Require a
minimum percentage of
all front yards be
landscaped, prohibit
steeply pitched
driveways in front yards,
and encourage rear-yard
garages to maximize
planting area in the front
yard. This package of
regulations mitigates
stormwater runoff,
reduces surrounding
temperatures, and
enhances the
attractiveness of
neighborhood streets
while furthering the
Mayor’'s PlaNYC
sustainability goals.

DCP

DOB,
OLTPS

Adopted
April 30, 2008

TBD

Staff Time

24,25,

Prevention 5.2
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project

Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.11

Street Tree
Requirements: Require
planting of one street
tree for every 25 feet of
street frontage of the
zoning lot for virtually all
new developments,
major enlargements, and
certain use conversions.
Each lot is subject to a
minimum of one street
tree. This zoning
resolution establishes
requirements for
sidewalk planting strips
in lower density
residential districts.
These zoning regulations
support the Mayor’s
PlaNYC goals for
increased street-tree
canopy, air-quality
improvement, and
stormwater
management.

DCP

DOB,
Parks,
OLTPS

Adopted
April 30, 2008

TBD

TBD

Natural
Resource
Protection

25,41,
4.2
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.12

Waterfront Planning
and Zoning: Prepare
comprehensive
waterfront plan to
establish citywide and
site-specific guidelines
for regulating
development at the
water's edge (See New
York City
Comprehensive
Waterfront Plan:
Reclaiming the City's
Edge, 1992 and New
Waterfront).

DCP

N/A

Ongoing

TBD

TBD

Prevention 2.2,24,

MH.E.13

Water and Air Quality
Protection: Design five
expanded tree pits with
below-grade water
catchments to increase
stormwater infiltration
and monitor impacts.

DEP

Parks

8 Years

TBD

TBD

Structural

Projects 2.7,4.1
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New York City Existing Hazard Mitigation Actions

Supporting Project Estimated Pogalle FEMA Goals and

: : : Funding C
Agency(s) | Timeframe/Duration | Project Cost Source(s) Category | Objectives

Mitigation Action and

3 Description

Lead Agency

Advanced Warning
System: Provide
advanced warning of
wind and other weather
hazards to registered
construction

MH.E.14 superintendents, site DOB N/A Completed TBD Staff Time
safety managers, and
the media. This system
allows construction sites
to take mitigating steps
prior to the onset of
hazardous weather.
Construction Code
Revision: Enhance
connectivity
requirements for
structural components.
These changes increase
the structural integrity of
new buildings, allowing
them to better withstand
an unanticipated event.

Emergency

Services 11

Revision complete;
DOB N/A Will be phased in by TBD Staff Time Prevention
July 1, 2009

22,24,

MH.E.15 25 27
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New York City Existing Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.16

Construction Code
Revision: Introduce
importance factors into
the design of new critical
facilities, power
generating facilities,
water-treatment plants,
and buildings where 300
people or more
congregate in one area.
Importance factors
increase the design
seismic, snow, and wind
loads of a structure to
prevent catastrophic
collapse.

DOB

N/A

Revision complete;
Will be phased in by
July 1, 2009

TBD

Staff Time

Prevention

2.1,2.2,
24,25,

MH.E.17

Construction Code
Revision: Provide fee
rebates to encourage
construction of
sustainable buildings.

DOB

N/A

Revision complete;
Will be phased in by
July 1, 2009

TBD

Staff Time

Prevention

25,41,
4.2

MH.E.18

Construction Code
Revision: Require
overflow drains to protect
roof structures if primary
roof drains fail. The
structural load of
accumulated rainwater
will be accounted for in
roof design.

DOB

N/A

Revision complete;
Will be phased in by
July 1, 2009

TBD

Staff Time

Prevention

24,25,
2.7
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New York City Existing Hazard Mitigation Actions

Mitigation Action and Supporting Project Estimated POSS'.bIe FEMA Goals and
Index o Lead Agency : . : Funding C
Description Agency(s) | Timeframe/Duration | Project Cost Source(s) Category | Objectives
Existing Building Code
Revision: Develop a
building code that will Agency
MH.E.19 | Promote the inclusion of DOB N/A TBD $475,000 Operating | Prevention | 22 2%
natural hazard mitigation 25,27
. 2 Budget
measures into existing
building design and
retrofit projects.
Interagency
Coordination:
Participate in regular Agency 31 51
MH.E.20 interdepartmental DOB OEM Ongoing Staff Time Operating Prevention '5’ 2' '
coordination with OEM to Budget ‘
discuss natural hazard
mitigation.
Staff Development:
Participate in natural
hazard mitigation code .
Public
and standards Agency Education 25 26
MH.E.21 development by sending DOB N/A Ongoing $25,000 Operating and ' 5 1' '
staff to national events Budget '
o . Awareness
and training sessions
that focus on seismic,
wind, and flood codes.
Training: Send staff to Public
national training sessions . Agengy Education
MH.E.22 . DOB N/A Ongoing $25,000 Operating 26,51
and seminars on hazards and
e ; Budget
and mitigation practices. Awareness
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.23

Cogeneration Plant:
Install cogeneration plant
to reduce reliance on
Con Ed power while
complying with Mayor
Bloomberg's GreeNYC
Plan for the Department.

DOC

DCAS,
DMJIM
HARRIS,
NYPA

3 Years

$57,000,000

NYPA

Emergency
Services

23,41,

MH.E.24

Redundant
Communications:
Establish a redundant
emergency
communications system.

DOE

OEM

2 Years

$5,000,000

FEMA

Emergency
Services

11,23

MH.E.25

Emergency Planning
for Employers
Workshop: Host annual
conference to provide
mitigation and
emergency
preparedness resources
to New York City
employers and building
managers. Conference
targets small businesses
and addresses
earthquake-related
building code changes,
evacuation plans, fire
safety, and business
continuity.

DOHMH

OEM

Annual

$50,000 per
annum

USCDC Public
Health
Emergency
Preparedness
Grant

Public
Education
and
Awareness

2.6,3.1,
3.3, 3.4,
3.5,5.1,
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New York City Existing Hazard Mitigation Actions

Mitigation Action and Supporting Project Estimated POSS'.bIe FEMA Goals and
Index o Lead Agency : . : Funding C
Description Agency(s) | Timeframe/Duration | Project Cost Source(s) Category | Objectives
Environmental Data
Exchange Network:
Facilitate environmental
data exchange among
government agencies USCDC Public
using web-based data Health Public
MH.E.26 | System. Interagency data DOHMH Various Ongoing $2,400,000 Emergency | Education | 5, 5,
exchange supports Preparedness and
timely identification and Grant, USDHS | Awareness
characterization of UASI Grant
potential hazards and
provides a means to
mitigate impacts of
natural disasters.
Interagency
Environmental Data
Workshop: Hgst annual USCDC Public _
conference to improve Health Public
MH.E .27 interagency coordlnatlon, DOHMH OEM Annual $50,000 per Emergency Education 3.1,5.1,
promote best practices, annum and 5.2
. ) Preparedness
and introduce emerging G Awareness
: rant
tools for data sharing,
risk analysis, and
vulnerability assessment.
Health Code Revisions:
Examine the New York
MH.E2g | Cly Health Code to DOHMH N/A Ongoing TBD TBD Prevention 2.4
identify what elements
can be revised to bolster
natural hazard mitigation.
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

Goals and
Objectives

FEMA
Category

MH.E.29

Advance
Warning/Infrastructure
Protection: Implement
electronic chart display
and information system
for DOT vessels. This
advance notification
system, designed to
prevent loss of life and
property, provides real-
time updates of
impending severe
weather conditions
(including wind and
current), chart
information, email, and
navigational information
from shore.

DOT

N/A

2 Years

$2,400,000

Agency
Operating
Budget,
HMGP

Emergency

Services 11,21

MH.E.30

Critical Facility
Protection: Protect
existing and future
critical facilities from
natural hazards.
Facilities considered
under this action include
the Traffic Management
Center, Signs and
Markings-Maspeth Shop,
Signals and Street
Lighting Facility, and
Division of Parking.

DOT

EMS,
FDNY,
OEM

TBD

TBD

Expense and
Capital Budget

Property 21,27,
Protection 2.8
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New York City Existing Hazard Mitigation Actions

Mitigation Action and Supporting Project Estimated POSS'.ble FEMA Goals and
Index o Lead Agency : . : Funding C
Description Agency(s) | Timeframe/Duration | Project Cost Source(s) Category | Objectives
East River Bridges
Retrofit (Design):
Perform study to identify FDNY, Capital
potential seismic retrofit FEMA, Improvement . 2.1,2.7,
MH.E.31 and structural hardening DOT NYPD. 1 Year $34,079,247 Budget, Prevention 58
projects for the Brooklyn, USCG FEMA, Grants
Manhattan, and
Queensboro Bridges.
S USDHS
Emergency Training:
X . Grants,
Provide electronic chart Agenc Emergenc
MH.E.32 | display and information DOT GMATS 2 Years $750,000 gency gency 1.4
Operating Services
system and radar
trainin Budget,
g HMGP
Infrastructure
Protection: Determine if
protective film and blast
curtains are necessary
for the large glass areas
MH.E.33 | in Whitehall Terminal, St. DOT USACE TBD $3,300,000 USDHS Property | 51 2.7
; Grants Protection
George Terminal, and
Pier 79. Study is being
performed by the U.S.
Army Corps of
Engineers.
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.34

Power Redundancy:
Provide five large and 60
small emergency power
generators to facilities
during a natural hazard
event.

DSNY

N/A

Completed

$1,021,500

Agency
Operating
Budget, Other-
Than-
Personnel-
Services

Emergency
Services

21,23

MH.E.35

Infrastructure Upgrade:
Provide technical
assistance to inform the
design and installation of
passenger ferry landings.
EDC has experience with
regard to the mooring,
anchoring, and
stabilization mechanisms
available for ferry
landings that are able to
withstand the effects of
various natural hazard
events.

EDC

DOT

TBD

TBD

EDC, DOT

Public
Education
and
Awareness

21,27

MH.E.36

Infrastructure Upgrade:
Upgrade Arthur Kill lift
bridge including possible
construction of new
bulkheads/pier.

EDC

N/A

TBD

TBD

EDC

Property
Protection

21,27

MH.E.37

Power Redundancy:
Provide emergency
power generators to
facilities during a natural
hazard event.

EDC

NA

Ongoing

TBD

EDC, OEM

Emergency
Services

2.3
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.38

Power Redundancy:
Install back-up electrical
power generators in
firehouses.

FDNY

OEM

TBD

TBD

Capital Budget

Emergency
Services

21,23

MH.E.39

Property
Protection/Water
Supply Redundancy:
Increase water drafting
capabilities citywide.
Drafting water refers to
the use of suction to
move water from a body
of water to a fire
apparatus. Drafting can
decrease the demand on
the water supply system
and provides redundant
fire suppression water in
the event of a drought or
earthquake induced
water supply disruption.

FDNY

DEP,
USEPA

TBD

TBD

Grants

Emergency
Services

21,23

MH.E.40

Power Redundancy:
Install redundant
emergency generators
for Group 1 Trauma
Centers.

HHC

DASNY

5 Years

$102,000,000

General
Obligation
Bonds

Emergency
Services

21,23
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.41

Communications
Redundant System:
Communications system
is with surge protection
to allow uninterrupted
operation during
potential power surges
due to rolling black-outs
or electrical storms.
Additional system
include steam generator
back-up and "failsoft"
computer-based
protection.

MTA (Buses)

N/A

TBD

TBD

TBD

Emergency

Services 11,23

MH.E.42

Tree Pruning: Reduce
probability of downed
trees or limbs due to
tornadoes, windstorms,
and coastal storms along
active rail lines by
engaging in preventive
tree pruning measures.

MTA (LIRR)

N/A

TBD

TBD

Agency
Operating
Budget,
HMGP

Natural
Resource
Protection

2.1,2.7

MH.E.43

Warning System:
Improve communications
link to Doppler Radar
located at JFK and
Newark airports to
improve severe weather
detection and warning.

NWS

N/A

1 Year

TBD

TBD

Emergency

Services 11
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.44

Facility Protection:
Install new flashing and
four-ply torch applied
modified bitumen roofing
with high reflective
coating over
polyisocyanurate tapered
insulation in 46
developments (524
buildings) citywide. This
project will involve
removal of existing
roofing and insulation
and asbestos abatement.
These improvements will
increase storm resiliency
and reduce the impacts
of extreme heat events.

NYCHA

DOE-SCA

1 Year
Beginning FY 2008

$126,184,945

Capital
Improvement
Budget

Property

Protection 27,28

MH.E.45

Facility Protection:
Install new shatter
resistant operable
windows and frames,
and repair lintels and sills
in nine developments (62
buildings) citywide.
Remove existing
windows and conduct
asbestos abatement.

NYCHA

DOE-SCA

2 Years
Beginning FY 2008

$14,388,787

Capital
Improvement
Budget

Property

Protection 2.7,2.8
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Index

Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.46

Facility Protection:
Remove all loose and
damaged brick, stucco,
and copping to reduce
the amount of flying
debris during wind
storms, coastal storms,
and tornadoes. Install
new brick and copping in
34 developments (313
buildings) citywide.

NYCHA

N/A

2 Years
Beginning FY 2008

$237,141,686

Capital
Improvement
Budget

Property

Protection 27,28

MH.E.47

Continuity of
Operations (COOP):
Ensure City agencies
can provide essential
services to the public
during emergencies,
while maintaining internal
critical functions.
Agencies are developing
plans that build
contingencies around
essential services,
mitigate the impact of
disruptions to services,
and enhance the ability
to provide Citywide
Incident Management
System (CIMS)
operations, social
services, and
government operations.

OEM

DolTT

4 Months

$3,100,000

USDHS-UASI
Grant

Emergency
Services

2.1,3.2
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New York City Existing Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.48

Incident-Based
Distribution Project:
Implement program to
track and study areas
impacted by natural
disasters using OEM
Watch Command data
and Geographic
Information Systems
technology. Target
affected areas for post-
disaster outreach and
Ready New York
materials. Encourage
property owners to
incorporate mitigation
measures during
recovery.

OEM

N/A

Ongoing

$25,000

USDHS-UASI
Grant

Emergency
Services

29,51,
5.2,53

MH.E.49

Insurance Working
Group: Use the
insurance industry and
regulators to partner with
the private sector and
provide educational
opportunities on
insurance related
mitigation measures.

OEM

NYS
Insurance
Department

TBD

TBD

TBD

Prevention

3.1, 3.3,
34,35
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Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.50

Public Education:
Promote Ready New
York guides as a tool to
educate New Yorkers
about natural hazards.
This program offers all-
hazards guides, as well
as hazard-specific
guides for hurricanes,
floods, and heat. There
are also guides geared
specifically for seniors
and people with
disabilities, children, and
businesses. Guides
contain information on
how to mitigate, prepare
for, and respond to an
emergency. Brochures
are offered in up to 14
languages as well as
audiotapes and Bralille.
In 2006 and 2007, OEM
mailed over 1.6 million
hurricane guides to
households within the
City's hurricane
evacuation zones.

OEM

DOE, DEP,
Mayor's
Office, SBS,
DFTA,
MOPD

Ongoing

$1,060,000

USDHS-UASI
Grant

Public
Education
and
Awareness

2.6, 3.4,
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Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.51

Public Outreach: The
Ready New York
program provides public
outreach throughout the
City by presenting and
tabling at community and
private sector events.
This program
encourages communities
to understand the impact
of natural hazards so
they may better mitigate,
prepare, and respond to
these hazards.

OEM

N/A

Ongoing

$50,000

USDHS-UASI
Grant

Public

Education 2.6, 3.4,
and 5.3

Awareness

MH.E.52

Green Roof
Installation: Encourage
the installation of green
roofs through a new
incentive program.
Green roofs can reduce
the volume of stormwater
runoff by absorbing or
storing water and help
reduce the impact of the
urban heat island effect.

OLTPS

DOB, DOF

8 Years

TBD

TBD

Structural
Projects

27,33,
4.1,4.2
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Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.53

Public Education:
Create a community
planning process and
"tool kit" to engage all
stakeholders in
community-specific
climate adaptation and
flood-mitigation
strategies.

OLTPS

OEM

2 Years

TBD

TBD

Public
Education 2.6,4.2,
and 5.1,5.3
Awareness

MH.E.54

Resiliency
Improvement: Amend
the building code to
address the impacts of
climate change.

OLTPS

DOB

8 Years

TBD

TBD

Prevention 2.5,4.2

MH.E.55

Emergency Notification
System: Install
advanced automated
early warning and
emergency notification
system in the green and
blue quadrants of JFK
airport's central terminal
area. System includes
variable message signs
along main access
roads.

PANYNJ
(Aviation)

DOT

8 Years

$18,033,000

Capital Budget

Emergency

Services 11
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Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

Goals and
Objectives

FEMA
Category

MH.E.56

Engineered Material
Arresting System
(EMAS): Design and
build EMAS to prevent
aircraft from overrunning
the runway during severe
weather at JFK airport.

PANYNJ
(Aviation)

FAA

3 Years

$19,637,000

Capital Budget

Structural

Projects 2.1

MH.E.57

Drainage and Air
Quality Improvement:
Expand Green Streets
program to transform
unused road space into
open (green) space.
Green space can reduce
the volume of stormwater
runoff by absorbing or
storing water. It may also
help reduce the impact of
extreme heat events.
The goal of this project is
to add 40 Green Streets
totaling 75 acres of open
space with a storage
capacity of four million
gallons of stormwater.

Parks

DOT

8 Years

$15,000,000

Private
Donors

2.7,4.1,

Prevention 42
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Mitigation Action and
Description

New York City Existing Hazard Mitigation Actions

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

MH.E.58

Drainage and Air
Quality Improvement:
Fill every available street
tree opportunity in New
York City. This will
improve drainage across
the City and reduce the
effects of extreme
temperatures. The goal
is to raise the street
stocking level from 74%
to 100%.

Parks

DOT, bOB

8 Years

$246,900,000

TBD

Natural
Resource
Protection

27,41,

MH.E.59

Drainage Improvement:
Convert 24 asphalt fields
to either natural or
synthetic turf fields with
new drainage systems.
Either would result in
improved drainage and
possible reduction of the
urban heat island effect
in large park areas.

Parks

HHC, DOH

8 Years

$42,100,000

TBD

Property
Protection

2.7,4.1,
4.2

MH.E.60

Environmental
Protection: Reforest
2,000 acres of parkland.

Parks

USNPS

10 Years

$118,000,000

TBD

Natural
Resource
Protection

2.7,4.1,
4.2
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New York City Existing Hazard Mitigation Actions

Mitigation Action and Supporting Project Estimated POSS'.bIe FEMA Goals and
Index o Lead Agency : . : Funding C
Description Agency(s) | Timeframe/Duration | Project Cost Source(s) Category | Objectives
Tree Pruning:
Implement program to
prune or remove old and
overgrown trees. This Natural
MH.E.61 program is designed to Parks N/A 5 Years TBD PlaNYC Resource 2.7
reduce the impact of Protection
severe weather including
tornadoes, windstorms,
and coastal storms.
Water and Air Quality
Protection: Assess the
o o EDC, DCP, Natural
MH.E.62 vulnerability of eX|s_t|ng Parks, DEP, USEPA, 8 Years TBD TBD Resource 2.4, 2.7,
wetlands and identify OLTPS . 4.1
. o USNPS Protection
additional policies to
protect them.
Drainage and Air
Quality Improvement:
Partner with
stakeholders to help Natural
MH.E.63 plant one million trees by Parks, OLTPS DOT, DOB, 9 Years TBD TBD Resource 2.7, 4.1,
USNPS : 4.2
2017. Trees reduce Protection
temperature, absorb
additional stormwater,
and decrease flooding.

Section IV: Mitigation Strategy

Page 63 of 162




New York City Natural Hazard Mitigation Plan

March 2009

New York City Existing Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead Agency

Supporting
Agency(s)

Project
Timeframe/Duration

Estimated
Project Cost

Possible
Funding
Source(s)

Goals and
Objectives

FEMA
Category

MH.E.64

Emergency Response
Unit: Support team of
business counselors that
assist businesses in
recovering and
reopening in the wake of
a disaster or emergency.
Team can provide
information on mitigation
business practices.

SBS

OEM,
Other City,
State, and

Federal
Partners as
Necessary

Ongoing

TBD

Agency
Operating
Budget

Public
Education 2.9, 3.3,
and 3.4,3.5
Awareness

MH.E.65

Infrastructure
Protection: Implement
tree-pruning program
near overhead aerial
cables to prevent
damage from
windstorms, tornadoes,
and coastal storms.

Verizon

N/A

Ongoing

TBD

Expense and
Capital Budget

Natural
Resource
Protection

2.7,3.3,
4.1

MH.E.66

Warning System:
Implement enhanced
proactive network
surveillance of facilities
to reduce and/or
minimize outage
durations.

Verizon

N/A

Ongoing

TBD

Expense and
Capital Budget

Emergency 1.1, 2.7,
Services 3.3

Table 3: New York City Hazard Mitigation Action Table (Existing)
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iv)  Potential Mitigation Actions

Potential mitigation actions are programs, plans, projects, or policies New York City may
implement to help reduce or eliminate the long-term risk to human life and property from
natural hazards. The Planning Team and MPC identified, analyzed, and prioritized all
potential actions. Note some mitigation actions identified may not ultimately be
implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other
concerns.

For further details on the fields displayed in this table, see Table 13 on page 153. Each
mitigation action is assigned an index value to indicate the hazard addressed, whether it is
an existing or potential action, and its alphabetized placement in the list. For example, the
mitigation action with the index EQ.P.9 is the ninth potential mitigation action that
addresses earthquakes.
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New York City Potential Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead
Agency

Supporting
Agency(s)

Project
Timeframe/
Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

Prioritization

Coastal Er

osion

CEP.1

Rikers Island Shoreline
Protection: Install various
shoreline protection
structures to mitigate
coastal erosion.

DOC

USACE

TBD

$8,000,000

FEMA

Property
Protection

2.1,2.7

Low

CE.P.2

Beach Renourishment:
Renourish Orchard Beach
in the Bronx. Beach
facilities periodically require
renourishment with sand to
prevent greater erosion and
protect infrastructure.

USACE

Parks

5 Years

$7,000,000

USACE,
HMGP

Natural
Resource
Protection

2.1,2.7,
4.1

Medium

Coastal St

orms

CSP.1

Facility Protection:
Elevate electrical
substations, switchgear,
feeders, and main sewage
pump motors above
Category 3 storm surge
level to ensure treatment is
not interrupted.

DEP

Con Ed,
LIPA,
NYPA,

NYSDEC

>10 Years

$5,600,000,000

Capital
Program

Property
Protection

2.1,2.7,
2.8

High

Note some mitigation actions identified may not ultimately be implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other concerns.
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New York City Potential Hazard Mitigation Actions

Mitigation Action and Lead Supporting [P Eel Estimated POSS'.bIe FEMA Goals and C
e e Description Agenc Agency(s) U EEEY Project Cost UL Categor Objectives Prioritization
P gency gency Duration J Source(s) gory J

Hillview Reservoir Cover:

Construct a cover to protect

Hillview Reservoir from

debris and degradation of

water quality due to

exposure resulting from

extreme-weather events,
CS.P.2 L’:.C'“.ding coastal storms. DEP N/A 5 Years $1,607,450,000 Capital Stuctural |, g 4 4 Medium

illview Reservoir is the Budget Projects

final balancing reservoir for
90% of the City's water
supply and is the water's
last point of exposure to the
elements prior to passing
into the City's distribution
tunnels.

Note some mitigation actions identified may not ultimately be implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other concerns.
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New York City Potential Hazard Mitigation Actions

Mitigation Action and Lead Supporting [P Eel Estimated POSS'.bIe FEMA Goals and C
e e Description Agenc Agency(s) U EEEY Project Cost UL Categor Objectives Prioritization
P gency gency Duration J Source(s) gory J

Natural Hazard Event

Database: Create a natural

hazard event database to

capture description,

severity, location, impact, Agency
MH.P.65 | and potential loss/damage OEM NI\Z(?IQ'I\A\/IO 5 Years TBD Operating Egergency 5.1,5.2 Medium

: ervices

estimate from an event. Budget

This data will be used to

update the hazard analysis

and mitigation actions for

New York City.

Partner with Community

Groups: Partner the CERT

program with local Public 31 33
MH.P.66 f:omm.unity_ o_rgan.izations, OEM NYPD, Ongoing $200,000 USDHS— Education 3:4: 3:5: High

including civic, faith-based, FDNY and

_ UASI, Grants 5.3

and tenant associations, to Awareness

promote mitigation

strategies.

Public Outreach: Update Public

and expand Ready New DFTA, Education :
MH.P.67 York for seniors and people OEM MOPD 1 Year TBD OEM and 1.2,5.3 High

with disabilities. Awareness

Note some mitigation actions identified may not ultimately be implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other concerns.
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New York City Potential Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead
Agency

Supporting
Agency(s)

Project
Timeframe/
Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

Prioritization

MH.P.68

Public/Private Mitigation
Initiatives: Support the
resiliency of the City’s
private sector through
information sharing,
partnership building,
training and education on
mitigation principles and the
City’s Hazard Mitigation
Plan.

OEM

N/A

Ongoing

TBD

TBD

Public
Education
and
Awareness

3.1, 33,
3.4,3.5

High

MH.P.69

Regional Critical
Infrastructure Mapping:
Map critical infrastructure
for the New York City region
to better understand the
interrelationships among
the various components of
the region's infrastructure.
This information will also
support the Hazard
Mitigation Plan's Risk
Assessment Section.

OEM

DHS,
NYSOHS,
PANYNJ

12 Months

TBD

TBD

Emergency
Services

51,52

Medium

MH.P.70

Subway Depths Mapping:
Collaborate with NYCT to
assign depth below-street
level and absolute depth
below sea level elevations
for subway stations and
tunnels. This effort will
support planning for
flooding and secondary
impacts from other natural
hazards.

OEM

NYCT

12 Months

TBD

TBD

Emergency
Services

51,52

Medium

Note some mitigation actions identified may not ultimately be implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other concerns.
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New York City Potential Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead
Agency

Supporting
Agency(s)

Project
Timeframe/
Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

Prioritization

MH.P.71

Vegetation Data: Develop
vegetation data for New
York City for use in HAZUS-
MH and other hazard-
impact models This will
allow for better debris
estimates and will identify
areas more susceptible to
the urban-heat island effect.

OEM

Parks

6 Months

TBD

TBD

Prevention

51,52

Medium

MH.P.72

Zoning for Hazard-Prone
Areas: Correlate natural
hazard vulnerable areas
with existing zoning districts
to identify areas where
mitigation actions would be
necessary to maintain the
responsible and sustainable
development of these
areas.

OEM

DCP

12 Months

TBD

TBD

Prevention

24,25,
5.1,5.2

Medium

MH.P.73

Warning
System/Environmental
Protection: Implement
advance-warning system for
emergency fuel shut off
during a natural disaster
event.

PANYNJ
(Aviation)

NYC, NYS

3 Years

$500,000

Capital
Budget

Emergency
Services

11,41

High

Note some mitigation actions identified may not ultimately be implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other concerns.
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New York City Potential Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead
Agency

Supporting
Agency(s)

Project
Timeframe/
Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

Prioritization

MH.P.74

Green Roof Installation:
Install green roofs on select
Parks facilities. Green roofs
can reduce the volume of
stormwater runoff by
absorbing or storing water
and help reduce the urban
heat island effect.
Estimated cost is
approximately $25 per
square foot.

Parks

DOE-SCA

2 Years

$30,000 —
$50,000 per site

HMGP,
Other Grants

Property
Protection

2.7,2.8,
41,42

High

MH.P.75

Green Streets: Transform
selected traffic medians
from concrete to areas
densely planted with trees
and horticulture. Green
streets can reduce the
volume of stormwater runoff
by absorbing or storing
water and help reduce the
urban-heat island effect.

Parks

DOT

2 Years

$50,000 per site

HMGP,
Other Grants

Natural
Resource
Protection

2.7,2.8,
4.1,4.2

High

MH.P.76

Land Acquisition: Leave
purchased or donated land
and wetlands in a natural
state to absorb floodwaters,
mitigate storm surge
impacts, reduce heat
impacts, and prevent
construction in flood zones.

Parks

N/A

5 Years

$1,000,000 per
acre

HMGP

Property
Protection

2.2,2.5,
27,41

Medium

Note some mitigation actions identified may not ultimately be implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other concerns.
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New York City Potential Hazard Mitigation Actions

Index

Mitigation Action and
Description

Lead
Agency

Supporting
Agency(s)

Project
Timeframe/
Duration

Estimated
Project Cost

Possible
Funding
Source(s)

FEMA
Category

Goals and
Objectives

Prioritization

MH.P.77

Seawall, Pier, and Marina
Structural Repairs:
Restore docks and other
seawall structures at the
79th Street Boat Basin in
Manhattan. Emergency
repair to Shore Road
seawall in Brooklyn
(completed). Parks has
jurisdiction over miles of
seawall, including much of
Manhattan’s frontage on the
East River. Seawalls help
mitigate erosion and
prevent flooding.

Parks

N/A

5 Years

TBD for Seawall,
$1,000,000 for
79th Street Boat
Basin

HMGP

Structural
Projects

2.7

Medium

MH.P.78

Infrastructure Upgrade:
Construct diverse
redundant air- pressure
system to maintain pressure
on underground telephone
cables during flooding from
major storms/hurricanes.

Verizon

N/A

1 Year

$1,140,000

Capital
improvement
budget

Structural
Projects

2.1, 2.3,
3.3

Medium

Table 4: New York City Hazard Mitigation Action (Potential)/Implementation Table

Note some mitigation actions identified may not ultimately be implemented due to prohibitive costs, scale, low benefit/cost analysis ratios, or other concerns.
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b) Analysis
The Planning Team and Steering Committee analyzed potential mitigation actions using
the FEMA STAPLEE method and HAZUS-MH. This analysis helped determine whether
actions achieved one or more of the five hazard mitigation goals and 23 objectives. The
analysis also established the opportunities and constraints of implementing each potential
mitigation action.

i) STAPLEE Analysis

The Planning Team and Steering Committee conducted a qualitative evaluation of
potential mitigation actions using the STAPLEE (social, technical, administrative,
political, legal, economic, and environmental) review method. STAPLEE is an evaluation
process developed by FEMA that is a systematic method to help identify the benefits and
constraints of a particular mitigation action. The table below provides a summary of the
STAPLEE criteria.

STAPLEE Summary Table |

Criteria Description
Social criteria: The social aspects of the proposed mitigation action are
S considered including:
e Community acceptance
o Effect on segment of population
Technical criteria: The technical aspects of the proposed mitigation action
are considered including:
T e Technical feasibility
e Long-term solution
e Secondary impacts
Administrative criteria: The administrative aspects of each proposed
mitigation action are considered including:
A e Staffing
e Funding allocation
e Maintenance/operations
Political criteria: The political aspects of the proposed mitigation action are
P considered including:
e Political support
e Public support
Legal criteria: The legal authority to implement proposed mitigation action is
considered including:
L e State authority
e Existing local authority
e Potential legal challenges
Economic criteria;: The economic aspects of the proposed mitigation action
are considered including:
E e Benefit of action
e Cost of action
e Outside funding requirements
Environmental criteria: Environmental impacts of the proposed mitigation
E action are considered including:
e Effect on land/water
e Consistent with community environmental goals
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Table 5: STAPLEE Summary Table

The table below summarizes the STAPLEE evaluation of potential mitigation actions
organized by hazard. The seven STAPLEE evaluation criteria were assigned a plus (+), if
the proposed action is favorable; a minus (-), if the action is unfavorable; or a Not
Applicable (N) if the evaluation criteria does not apply to the mitigation action.
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Potential Mitigation Actions STAPLEE Analysis Table
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Potential Mitigation Actions STAPLEE Analysis Table
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Potential Mitigation Actions STAPLEE Analysis Table
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Potential Mitigation Actions STAPLEE Analysis Table
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Table 6: Mitigation Action STAPLEE Analysis Table

Section IV: Mitigation Strategy Page 134 of 162



New York City Natural Hazard Mitigation Plan March 2009

i)  HAZUS Case Studies

To explore further how HAZUS-MH can be applied to mitigation planning, the Planning
Team chose to model two case studies. Each of the case studies explored mitigation
actions identified in the table above and focused on mitigating against a 100-year flood.
The goal was to demonstrate HAZUS-MH capabilities as a tool for mitigation planning
efforts, as well as establish and quantify the effectiveness of these actions. Although both
case studies are generalized due to data and technology constraints, they serve to
demonstrate the cost effectiveness of a mitigation action.

(1) Case Study 1: Raising Critical Facilities in the 100-Year Floodplain

Case Study 1 is based on mitigation action F.E.18, a 2008 Construction Code revision
that requires raising critical facilities above the base flood elevation (BFE) if the facility
is built on or after July 1, 2008 and is located in a flood hazard area, or the A-Zones or V-
Zones of the FEMA flood insurance rate map (FIRM). Specifically, Appendix G of the
Construction Code requires raising the first floor of type Il critical facilities, such as
grade K-12 schools, one foot above BFE and type IV critical facilities, such as fire
stations, two feet above BFE. This mitigation action will protect critical facilities from
losing their ability to maintain operations and prevent building damage during a flood
event.

To demonstrate the effectiveness of these new requirements, Case Study 1 estimates
economic losses caused by a 100-year flood event to existing schools and fire stations
located in the flood hazard area of Queens and Brooklyn. OEM’s Hazard Impact Modeler
ran a 100-year flood simulation for the two boroughs to determine the change in
economic losses between the current BFE requirements and the new BFE requirements.
These facilities are displayed in Figure 1. The mitigation action is used as a guideline for
modeling and the case study does not fully capture the monetary benefit of implementing
mitigation action F.E.18 for new facilities.
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Case Study 1: Fire Stations and Schools Brooklyn & Queens
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Figure 1: Fire Stations and Schools in Brooklyn and Queen's 100-Year Floodplain

OEM’s Hazard Impact Modeler ran two HAZUS-MH models: a 100-year flood event in
Brooklyn and Queens using existing building data and a 100-year flood event in
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Brooklyn and Queens using modified building data where schools and fire stations were
raised one foot and two feet, respectively. The results are in Table 7 below.

Case Study 1 HAZUS-MH Results for 100-Year Flood

Borouah Facility Information Total Building Damage ($)
g Type Count Existing Building Data | Modified Building Data | % Change
Schools 15 9,392,000 6,925,000 -26.3%
Brooklyn =
re. 5 347,000 135,000 -61.1%
Stations
Schools 11 3,221,370 1,343,040 -58.3%
Queens
Fire
. 1 50,000 0 -100.0%
Stations
Total 32 13,010,370 8,403,040 -35.4%

Table 7: Case Study 1 HAZUS-MH Results

Overall, 32 schools and fire stations lie within the Brooklyn and Queens 100-year
floodplain. The existing building data identifies these facilities as having a zero foot BFE.
Under this condition, HAZUS-MH estimates $13 million in damage from a 100-year
flood event. Taking mitigation action F.E.18 into account, HAZUS-MH estimates only
$8.4 million in damages will occur from the same event, a 35% reduction in total
building damage.

There is a clear economic benefit by implementing this mitigation action. The
presumably small cost of raising a new facility one to two feet during construction could
reduce 26% or more the cost of building damages from a 100-year flood event. While this
case study does not model the exact mitigation action, the results strongly suggest this is
a cost-effective mitigation action for protecting critical facilities in New York City.

(2) Case Study 2: Open Space Initiatives

There are various programs in the City that aim to increase open space, public space and
protect the natural environment that also mitigate the affects of natural hazards. This case
study aims to model the economic benefit of increasing open space and consequentially
restricting development of homes and commercial space in Staten Island’s 100-year
floodplain. While not a specific mitigation action, this case study models multiple actions
related to NYC Department of Environmental Protection’s (DEP) Bluebelt program. (See
F.E.10, F.E.11, and F.P.8 mitigation actions)

The Staten Island Bluebelt program began in 1991 and is an award winning, ecologically
sound, and cost-effective storm water management program that preserves natural
drainage corridors over one third of Staten Island. Preserving these natural corridors, or
Bluebelts, allows them to perform their function of conveying, storing, and filtering
storm water from normal rain events and extreme rain events such a coastal flood or a
coastal storm. As of September 2008, the Bluebelt program has acquired 333 acres of
property and has proposed acquiring an additional 141 acres.
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for Staten Island using existing building data, or data presented in the Flood Vulnerability
Assessment section. Next, the Modeler examined the General Building Stock data used in
HAZUS-MH to determine what the built environment (building types, uses, and sizes)
looks like in the developed areas surrounding these Bluebelts. The Modeler applied
similar building data to the currently empty census blocks within the three Bluebelts. This
allowed HAZUS-MH to simulate what the area might look like if the Bluebelt program
did not exist and the areas were instead built out in @ manner similar to the surrounding
areas. Using this modified building data for the Bluebelt areas, the 100-year flood model
was rerun to produce new, comparative damage estimates.

Table 8 displays the results of these two model runs. HAZUS-MH estimates more than
$493 million in building and contents damages to the 107,467 existing buildings in all of
Staten Island. By mimicking development in the 316 acres of current Bluebelts, 111,197
buildings are estimated to experience $661 million in damages, a $168 million increase.
A noticeable and important benefit of this model is that adding only 3.5% to the total
buildings in Staten Island, increasing the building stock value by 1.5%, results in nearly a
34% increase in estimated damage.

Case Study 2 HAZUS-MH Results for 100-Year Flood ($1,000s)

Total Buildings in Damage Estimates

Scenario Staten Island
Value C(();)nt Building | Contents | Total

Existing Building Data | 41,609,000 | 107,467 | 224,797 | 268,275 || 493,072
Modified Building Data | 42,240,000 | 111,197 | 327,476 | 333,525 | 661,001

% Difference 1.5% 3.5% 45.7% 24.3% | 34.1%
Table 8: Case Study 2 HAZUS-MH Results

This case study reinforces the concept that structural development in the 100-year
floodplain can result in a disproportionally higher amount of damage from a flood. By
restricting development in small, but vulnerable areas, a significant and costly amount of
damage is prevented. Open space programs and related projects across the City, such as
the Bluebelt program in Staten Island, provide benefits beyond their intended purposes.
They provide an added mitigation component of protecting people and property from
costly flood damage.
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4) Prioritization

The Planning Team developed a methodology for prioritizing the mitigation actions using
the STAPLEE criteria and implementation categories as presented above. By assigning a
numerical value to each action based on a set of 10 criteria, the Planning Team was able
to prioritize the 161 actions into a high, medium, and low ranking. Note the Planning
Team did not prioritize existing mitigation actions because they have already secured
funding and have been scheduled for implementation.

a) Methodology

The Planning Team established 10 criteria: the first seven based on the STAPLEE
analysis and the remaining three based on (1) number of objectives the action meets, (2)
projected costs, and (3) projected timeline. Each criterion was assigned a value of -1, 0,
or 1. These values represent whether the criterion is unfavorable or negative (-1), neutral,
not applicable, or moderate (0), or favorable or positive (1).

i) STAPLEE Criteria

To determine the value of the seven STAPLEE criteria, the Planning Team assessed each
of the 18 measures addressed in the STAPLEE analysis. For each criteria (social,
technological, administrative, political, legal, economic, and environmental), two to three
measures are taken into consideration. The Planning Team used the matrix shown in
Table 9 to determine the criteria’s overall value based off the number of —, +, or N
assigned to the measures. For example, the administrative criterion has three measures:
staffing, funding allocation, and maintenance/operations. If these three measure are given
a value of +, +, and -, the administrative criterion’s overall value is a +. After each
STAPLEE criteria received a new, overall, value of -, N, or +, the Planning Team
assigned a prioritization value of -1, 0, or 1, respectively.

Applying STAPLEE Criteria to Prioritization

Number of measures with a "-"
% 0 1 2 3
©
=] 0 - -
(9]
3
E o 1 N -
=
L= 2 + +
=
pd 3 +

Table 9: Applying STAPLEE Criteria to Prioritization

i) Implementation Criteria
For the three remaining criteria (number of objectives met, projected cost, and projected
timeframe), the Planning Team evaluated the distribution of each criteria’s values. Using
this information, the Planning Team established quantifiable ranges for each criterion that
met the parameters of the -1, 0, or 1 values. Table 10 presents the how the 10 criteria’s
values were assigned a value of -1, 0, or 1.
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i S | T (A |P|L Ec Ev Ob'# Of Project Cost Project Timeframe
jectives
-1 - -] - - - - - 1 objective > $100 million > 10 years
TBD, TBD, ongoing,
0 N|N|N|N|N N N 2-3 objectives | > $10 million to > 5 years to
<$100 million <10 years
1 S I T I + + 4+ objectives < $10 million < 5years

Table 10: Values Assigned to 10 Criteria in Mitigation Action Prioritization

Summing the values of the 10 criteria was the next step in prioritizing the mitigation
actions. The 161 potential mitigation actions received a cumulative value ranging from
-10 to 10. These values were sorted in ascending order. Based on the overall value
distribution, the Planning Team assigned a final prioritization value of “low” to actions
with a final score of zero or lower because these actions have more or an equal amount of
negative attributes than positive attributes. Actions with a final score of 1-5 were
prioritized as “medium” while actions with a final score of 6-10 received a prioritization
value of “high” because they have many positive attributes and few, if any, negative
attributes.

Table 11 presents the distribution of action by final prioritization value. These final
prioritization values are determined from very general criteria and additional information
or data not included in this analysis could affect the prioritization results.

Summary Prioritization Table

Priority Ranking

Hazard Low | Medium [ High | Total
Coastal Erosion 1 1 0 2
Coastal Storms 1 4 4 9
Drought 1 4 2 7
Earthquakes 1 6 5 12
Extreme Temperatures 0 5 4 9
Flood 1 23 15 39
Windstorms/Tornadoes 0 4
Winter Storms 0 1 1
Multi-Hazards 3 41 34 78
Total 8 86 67 161

Table 11: Summary of Mitigation Action Prioritization

b) Benefit-Cost Analysis for Specific Projects

A Benefit-Cost Analysis (BCA) is a method for determining the potential positive effects
of a specific mitigation action and comparing them to the cost of the action. To assess
and demonstrate the cost-effectiveness of mitigation actions, FEMA has developed a
suite of BCA software, including hazard-specific modules. Agencies seeking funding
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Potential Mitigation Action Prioritization Table

Criteria
Index IHEENE0 AENET & Lz Prioritization | Total || S T A P L | Ec|Ev b Of Frle IRroject
Description Agency Objectives Cost Timeframe
MH.p.70 | Subway Depths Mapping OEM Medium 3 |1lo|l1|1]1]0]o0 0 0 1
other natural hazards
MH.P.71 | Vegetation Data OEM Medium 2 -1 0 1 1 0 0|0 0 0 1
MH.p.72 | 20ning for Hazard-Prone OEM Medium 5 |1 ]1|-1|1]o0]|0]1 1 0 1
Areas
Warning
MH.P.73 | System/Environmental PANYNJ High 7 1] 12lol1]1]1]o0 0 1 1
. (Aviation)
Protection
MH.P.74 | Green Roof Installation Parks High 8 1 1 -1 1 1 1|1 1 1 1
MH.P.75 | Green Streets Parks High 10 1 1 1 1 1 111 1 1 1
MH.P.76 | Land Acquisition Parks Medium 3 1 1 -1 1 1|11 1 1 0
MH.p.77 | Seawall, Pier, and Marina Parks Medium 5 (1| 1] 1] 1|1 |1]1 -1 1 0
Structural Repairs
MH.P.78 | Infrastructure Upgrade Verizon Medium 4 1 1 1 0 -1 1|-1 0 1 1

Table 12: Mitigation Action Prioritization Worksheet
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5) Implementation and Administration

The mitigation action table identifies the following categories of information for each
action that will guide New York City in the implementation and administration of the
actions: description, lead and supporting agencies, timeframe, cost, funding source, and
priority. It also serves to coordinate the various agencies involved to avoid duplicating or
conflicting efforts. The mitigation strategy tables contain a wide variety of prioritized
actions that mitigate the effects of natural hazards on the population, economy, and
property of New York City. Implementation of certain mitigation actions in this strategy
can take as little as three months while some may take more than 50 years. Actions range
from a $25,000 training program to a $20.5 billion tunnel project. The implementation
strategy for existing and potential actions is located in Table 4 and Table 5, respectively.
The table below explains the columns in the Implementation Strategy Table.

Implementation Key ‘

Column Header Description
Mltlgatlon_ Agtlon & Contains the title and description of the action.
Description

Lists the agency that has primary jurisdiction over the mitigation action. The

Lead Agency listed agency will be the primary point of contact for the mitigation action.

Lists supporting entities that will assist in the implementation, funding, or

Supporting Agency maintenance of the mitigation action.

Estimates when the project will begin and approximately how long it will
take to complete. “Ongoing” refers to actions that are either underway or
have no definitive end date.

Project
Timeframe/Duration

Estimated Project Estimates costs associated with implementing each mitigation action.

Cost
Possible Funding Identifies possible sources of funding including capital funding, grants,
Source(s) bonds, and other types of funding.
Identifies the associated FEMA mitigation action category (Prevention,
FEMA Category Property Protection, Public Education and Awareness, Natural Resource

Protection, Emergency Services, and Structural Projects).

Identifies the hazard mitigation goals and objectives addressed by the

Goals and Objectives N .
mitigation action.

Priority Lists the results of the mitigation action prioritization.

Table 13: Implementation Key

a) Capability Assessment

New York City, through its various agencies and departments, has local policies,
regulations, funding, and practices currently in place that will help facilitate this natural
hazard mitigation strategy. These mechanisms include:

e Building and construction codes
Floodplain management plans
Land use plans
Local laws and ordinances
Master and comprehensive plans
Zoning and land use regulations
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b. Private Sector and Professional Organizations

Business Community
Association for a Better New York
Bronx Chamber of Commerce
Brooklyn Chamber of Commerce
Building Owners and Management Association
Consortium of Private Universities
Food Industry Alliance of New York State
Hotel Association of New York
Industrial Supply Working Group
Manhattan Chamber of Commerce
Municipal Art Society
New York City Economic Development Corporation
New York City Investment Fund
New York City Small Business Services
New York State Banking
New York State Insurance Department
Queens Chamber of Commerce
Real Estate Board of New York
Securities Industry and Financial Markets Association
Staten Island Chamber of Commerce
The Clearing House
Professional Affiliations
American Institute of Architects/NY Chapter
American Planning Association/NY Metro Chapter
Structural Engineers Association of New York
Steering Committee
Department of Buildings
Department of City Planning
Department of Environmental Protection
Department of Parks and Recreation
Department of Transportation
MTA Headquarters
MTA Police
Office of Emergency Management
Office of Long-Term Planning and Sustainability
Regional Planning Association
Table 3: Business Professional Community Invitees
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c. Community Groups and Neighboring Jurisdictions Meeting

Not-for-Profit Affiliation

American Red Cross in Greater New York

American Society for the Prevention of Cruelty to Animals

Animal Care and Control

Catholic Charities-Archdiocese of NY

Catholic Charities-Brooklyn Queens

City Harvest

Coler Goldwater Specialty Hospital and Nursing Facility

Community Emergency Response Teams

Consortium for Haitian Empowerment

Disaster Chaplaincy Services

Federation Employment and Guidance Services/Health and Human Services
System

Neighborhood Housing Services

New York Cares

New York Disaster Interfaith Services

Nonprofit Coordinating Committee of New York

Safe Horizon

The New York Immigration Coalition

The Salvation Army

Tzu Chi

United Jewish Appeal Federation of New York

World Vision

Local Government

New York City Department of Homeless Services

Community Affairs Unit

Neighboring and Upstate Counties

Bergen County-NJ

Bergen County-NJ (NJ Meadowlands Commission)

Delaware County-NY

Dutchess County-NY

Greene County-NY

Hudson County-NJ

Middlesex County-NJ

Nassau County-NY

Orange County-NY

Putnam County-NY

Schoharie County-NY

Sullivan County-NY

Union County - NJ

Westchester County-NY

New York State Office of Emergency Management

NY SEMO Region |

NY SEMO Region I

Steering Committee
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Community Groups and Neighboring Jurisdictions Meeting Invitees
Not-for-Profit Affiliation

Department of Buildings
Department of City Planning
Department of Environmental Protection
Department of Parks and Recreation
Department of Transportation
MTA Headquarters
MTA Police
Office of Emergency Management
Office of Long-Term Planning and Sustainability
Regional Planning Association
Table 4: Community Groups and Neighboring Jurisdictions Meeting Invitees
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1) Hazard Selection Worksheet

Name

Agency

Hazard Selection

The HMP will only address those hazards that pose a real threat to NYC and we would like the Steering Committee’s
input on hazard selection. Below is the complete list of SEMO identified hazards. Please review this list and check
“Yes' or 'No' if your agency has been affected by this hazard. Please consider if each hazard has influenced your
agency's operations and/or policy and program development and/or physical structures and property.

SEMO ldentified

Hazards Yes No If Yes, please explain or give example(s)
Coastal Erosion O |Od
Coastal Storms/Hurricanes) O |O
Dam Failure O |a
Drought O |0
Earthquakes O (a
Extreme Temperatures O (a
Floods O |a
Hailstorm O |a
Landslides O o
Subsidence O |a
Tornadoes/Windstorms o |d
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Wildfires O (a
Winter Storms (severe) O (a
Other O |a

Hazard Definitions

Coastal Erosion

Coastal Erosion is the loss or displacement of land along the coastline due to the
action of wind, waves, currents, tides, wind-driven water, waterborne ice, runoff of
surface waters, other impact s of storms, or groundwater seepage.

Coastal Storms/Hurricanes

Tropical cyclones, formed in the atmosphere over warm ocean areas, in which wind
speeds reach 74 miles per hour or more and blow in a large spiral around a
relatively calm center or "eye". Circulation is counterclockwise in the Northern
Hemisphere.

Dam Failure

An uncontrolled release of impounded water resulting in downstream flooding.

A prolonged period with no rain. Limited winter precipitation accompanied by
moderately long periods during the Spring and Summer months can also lead to

Drought drought conditions.
The sudden motion or trembling of the ground produced by abrupt displacement of
Earthquakes rock masses, usually within the upper 10-20 miles of the earth’s surface.

Extreme Temperatures

Extreme Cold - temperatures drop well below normal in an area. Whenever
temperatures drop well below normal and wind speed increases, heat can leave
your body more rapidly (known as the wind chill effect). Extreme Heat -
temperatures that hover 10 degrees or more above the average high temperature
for the region and last for several weeks are defined as extreme heat. Humid or
muggy conditions, which add to the discomfort of high temperatures, occur when a
"dome" of high atmospheric pressure traps hazy, damp air near the ground.

Floods

A general and temporary condition of partial or complete inundation on normally dry
land. Flooding can be categorized coastal, riverine, or flash/urban.

Hailstorms

Showery precipitation in the form of irregular pellets or balls of ice more than 5 mm
in diameter, falling from a cumulonimbus cloud.

Landslides

The downward and outward movement of slope forming materials reacting to the
force of gravity. Slide materials may be composed of natural rock, soil, artificial fill,
or combinations of these materials. The term landslide is generalized and includes
rockfalls, rockslides, block glide, debris slide, earth flow, mud flow, slump, and
other such terms.
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Depressions, cracks, and sinkholes in the earth's surface which can threaten
people and property. Subsidence depressions, which normally occur over many
days to a few years, may damage structures with low strain tolerances such as
dams, factories, nuclear reactors, and utility lines. The sudden collapse of the
ground surface to form sinkholes, many yards wide and deep within the span of a
Subsidence few minutes to a few hours poses immediate threat to life and property.

A local atmospheric storm, generally of short duration, formed by winds rotating at
very high speeds, usually in a counterclockwise direction. The vortex, up to several
hundred yards wide, is visible to the observer as a whirlpool-like column of winds
Tornadoes/Windstorms rotating about a hollow cavity or funnel.

Wildfires Any instance of uncontrolled burning in grasslands, brush, or woodlands.

Includes ice storms, blizzards and can be accompanied by extreme cold. The
National Weather Service characterizes blizzards as being combinations of winds
in excess of 35 miles per hour with considerable falling or blowing snow, which
Winter Storms frequently reduces visibility.
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2) Local Capability Assessment

Local Capability Assessment

The Local Capability Assessment examines the policies, programs, regulations, studies,
and initiatives which are in place to reduce the risks NYC may face from natural hazards.
This Capability Assessment also examines the shortfalls of any plans, programs, and
regulations and devises ways to improve on them. For the purposes of next months
meeting, please insert your agency’s name by any of the plans or policies your agency
undertakes. If there are other related plans, policies, programs, studies, or initiatives
which are not listed and are related to hazard mitigation, please add them to the list. For
the next meeting, we will be collecting this list and an organizational chart or list of
divisions within your agency. This chart/ list will assist OEM in understanding your
agencies responsibilities and how they may relate to NYC’s Hazard Mitigation Plan.

Responsible
Capabilities Agency(s)
Planning mechanisms
Local Emergency Plan OEM
Local Emergency Disaster OEM

Recovery Plan

Flood Mitigation Assistance (FMA)

Flood Mitigation Plan

Floodplain Management Plan

(CRS/NFIP)

Other Hazard Mitigation Plan

Capital Improvement or

Development Plan

Land-use Plans

Local Waterfront Revitalization

Plans (LWRP),

Master/Comprehensive Plan
Policies/Ordinance

Steep slope ordinances

Property set-back ordinance
(water/wildfire/other hazard)
Watershed Ordinance

Storm Water Ordinance
Zoning/land use restrictions
Codes building site/design
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Capabilities

Responsible
Agency(s)

Real Estate disclosure requirements

Site plan review requirements

Programs

Zoning/land use restrictions

Codes building site/design

National Flood Insurance Program
Participant (NFIP)

National Flood Insurance Program
Participant (NFIP) Community
Rating System (CRS) Participating
Community

Hazard awareness program

Planning Programs Department

Planning/zoning boards

Property Acquisition Programs

Local Waterfront Revitalization
Plans (LWRP), Program

Comprehensive Development
Program

Capital Improvement or
Development Program

Land Use Program

Public education/awareness
programs

Stream Maintenance Program

Storm drainage systems
maintenance Program

Tree pruning program

Site plan review program

Studies/Reports

Hazard analysis/risk assessment

OEM

Floodplain Maps/Flood Insurance
Studies

Hydrological/Hydraulic Studies
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3) Goal and Objectives

The Hazard Mitigation Plan must have established goals and objectives to direct the
development and implementation of the mitigation strategy section. The goals and
objectives represent a long-term vision for hazard reduction and enhancement of
mitigation capabilities for NYC.

Goals are general guidelines that explain what the HMP wants to achieve. They are long-
term and represent global visions.

Objectives define strategies or implementation steps to attain the identified goal.
Obijectives are specific and may be measurable.

Assignment: Below is a draft of generic goals and objectives used in Local Hazard
Mitigation Plans. In an effort to focus the goals and objectives to NYC, please suggest 2
to 3 objectives you believe are specific to NYC and/or your agency while encompassing
hazard mitigation.

Suggested Goal/Obijective 1:

Suggested Goal/Objective 2:

Suggested Goal/Objective 3:

Goal 1: Protect public health and safety

Objective 1.1 — Improve systems that provide warning and emergency communications.
Objective 1.2 — Reduce the impacts of hazards on vulnerable populations.

Objective 1.3 — Strengthen state and local building code enforcement.

Objective 1.4 — Train emergency responders.
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Goal 2: Protect property

Objective 2.1 — Implement mitigation programs that protect critical facilities and services
and promote reliability of lifeline systems to minimize impacts from hazards, to maintain
operations, and to expedite recovery in an emergency.

Obijective 2.2 — Consider known hazards when identifying the site for new facilities and
systems.

Objective 2.3 — Create redundancies for critical networks such as water, sewer, digital
data, power, and communications.

Obijective 2.4 — Adopt and enforce public policies to minimize impacts of development
and enhance safe construction in high hazard areas.

Objective 2.5 — Integrate new hazard and risk information into building codes and land
use planning mechanisms.

Obijective 2.6 — Educate public officials, developers, realtors, contractors, building
owners and the general public about hazard risks and building requirements.

Obijective 2.7 — Promote appropriate mitigation of all public and privately-owned
property within the city’s jurisdiction including, but not limited to, residential units,
commercial structures, educational institutions, health care facilities, stadiums, and
infrastructure systems.

Obijective 2.8 — Incorporate effective mitigation strategies into the city’s Capital
Improvement Projects.

Objective 2.9 — Promote post-disaster mitigation as part of repair and recovery.

Goal 3: Promote a sustainable economy

Obijective 3.1 — Form partnerships to leverage and share resources.
Objective 3.2 — Continue critical business operations.

Obijective 3.3 — Partner with private sector, including small businesses, to promote
structural and non-structural hazard mitigation as part of standard business practice.
Obijective 3.4 — Educate businesses about contingency planning citywide, targeting small
businesses and those located in high risk areas.

Obijective 3.5 — Partner with private sector to promote employee education about disaster
preparedness while on the job and at home.

Goal 4: Protect the environment

Obijective 4.1 — Develop hazard mitigation policies that protect the environment.
Objective 4.2 — Promote climate change adaptation strategies that protect the long term
effects on the environment

Goal 5: Increase Public Preparedness for Disasters

Obijective 5.1 — Enhance understanding of natural hazards and the risk they pose.
Objective 5.2 — Improve hazard information, including databases and maps.
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Objective 5.3 — Improve public knowledge of hazards and protective measures so
individuals appropriately respond during hazard events.
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4)  Mitigation Action Worksheet Packet

Directions: Please fill out the worksheet electronically with any natural hazard-related
mitigation actions. Mitigation actions should be current or potential plans, projects,
policies or programs. Please fill out this worksheet as completely as possible on behalf of
your agency.

The mitigation actions should align with the five Mitigation Strategy Goals listed below.
Page 3 of this packet contains a list of natural hazards and recommended projects/
initiatives related to that hazard..

Hazard Mitigation Goals
» Goal 1: Protect public health and safety
Goal 2: Protect critical facilities and Infrastructure
Goal 3: Protect public and private property
Goal 4: Ensure economic stability
Goal 5: Protect the environment
Mitigation Action & description — Provide a brief description of the project.

Hazard Addressed — List applicable hazard(s) addressed by each mitigation action.

Lead Agency — List the agency responsible for overseeing the planning, completion,
implementation and monitoring of the potential or existing action.

Supporting Agency — List any agency or agencies that will assist in planning,
implementing or monitoring of the potential or existing mitigation action.

Project timeline — Expected time of completion of potential or existing project. If the
project is an ongoing initiative, please insert ongoing under the heading.

Estimated Project Cost — Estimated cost of the potential or existing project. If the costs
can not be determined at this time, please insert TBD.

Possible funding sources —Source(s) which are or can be used to fund the mitigation
action. For example: agency operating budget, grant, etc.

Existing or Potential — Indicate whether the action is existing or potential. An existing
action is currently or underway. A potential action is a mitigation action your agency
would like to implement in the future
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Sample Hazard Mitigation Worksheet

Mitigation Action & Hazard Lead Supporting Project Estimated P033|_ble Existing or
" T . funding .
Description Addressed | Agency | Agency(s) Timeline | Project Cost Source(s) Potential
Seismic retrofi al bridges NYCOEM Agency »
to withstand a magnitude 8 Earthquake DOT FEMA, 6 years $32,000,000 operating Existing
USACE, budget, HMGP
earthquake
Drainage Improvement-
Increase capacity of NYC NYCOEM, Capital
Transit stormwater pipes Flood MTA NYSDEC, 15 years $50,000,000 Improvement Potential
to withstand torrential NYCDEP budget, HMGP
downpours
Sample Hazard Mitigation Actions

Page 13 of 48
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Potential Mitigation Actions by Hazard
*Please note this list is intended as a guide but is not all-inclusive.

Drought
e Public Awareness
e Retrofit/Upgrade Irrigation System
e Drought Resistant Vegetation
e Drought Preparedness/Planning

Increase Water Conservation Standards

Earthquake
e Planning and Zoning
e Seismic Retrofit buildings and Infrastructure
e Improve/Upgrade/Enforce Building Codes

Flood

e Public Awareness of floodplains
Planning and Zoning
Stormwater Management
Warning System
Post Disaster Code Enforcement
Major/Minor Structural Flood Control Projects
Protective Measures for Critical Facilities
Property Protection
Protective Measures for Critical Facilities
Wet/Dry Floodproofing

Coastal Storm / Hurricane
e Public Awareness
Evacuation Plan
Warning System
Develop/Improve/Enforce Building Codes in Hazard Areas
Structural Retrofit
Wind Resistant Design and Construction

Winter Storm

e Structural Retrofit

e Redundant Utilities/Communications

e Tree Pruning

e Selective Planting around Utility Lines

e Public Awareness

e Develop/Improve/Enforce Building Codes in Hazard Areas

e Underground Wiring/Utilities
Wildfire
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Public Awareness

Evacuation Plan

Warning System

Redundant Utilities/Communications

Tree Pruning

Selective Planting/Vegetative Setback around Structures

Tornado / Windstorm

Public Awareness

Redundant Utilities/Communications

Tree Pruning

Warning System

Develop/Improve/Enforce Building Codes in Hazard Areas
Retrofit Critical Structures

Hazard Resistant Construction

Coastal Erosion

Public Awareness

Planning and Zoning
Property Protection

Coastal barriers

Coastal replenishing
Selective Planting/Vegetation
Open space

Residential property buyouts

Extreme Temperatures

Public Awareness

Extreme Temperature monitoring

Street Trees

Green-roofs

Using cool materials for buildings and pavement

Subsidence

Groundwater Use Restriction
Public Awareness
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5)  Agency Capability Assessment Form
In January, you identified capabilities within your agency by completing the Local
Capability Assessment worksheet. Based on your response, please expand this
information by identifying and describing the specific plan, policy, program, regulation
or study cited in the worksheet (See Page 3).
Below is the Agency Capability Assessment form. Please fill out the form electronically
based on the answers your agency submitted.
Agency: Insert your agency’s name, along with a brief description of the agency’s
mission/ function.
Initiatives: List the plan, policy, program, regulation, study, and/ or other initiative your
agency acknowledged responsibility for in the Local Capability Assessment.
Division: Insert the division within your agency responsible for the described action. If
the entire agency is responsible for the action, list your agency’s name.
Description: Insert a brief description of the listed action, no longer than a paragraph.
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Agency
( Mission / Function)

Initiatives
(Policies, Programs,
Regulations, Studies, or
other initiatives)

Division

Description

OEM
The New York City Office
of Emergency Management
(OEM) plans and prepares
for emergencies, educates
the public about
preparedness, coordinates
emergency response and
recovery, and collects and
disseminates emergency
information.

Flood Mitigation Plan

Transportation &
Infrastructure

OEM developed a Flash Flood Emergency Plan as
part of the larger Flood Mitigation Task Force
headed by the Mayor's Office of Operations and
DEP. The Plan outlines procedures for weather
monitoring and plan activation triggers. Operations in
the Plan include targeted catch basin cleaning and
maintenance, improved flood monitoring and
communication between agencies, and recovery.

Hazard Analysis / risk

Transportation &

OEM is serving as the lead agency on the Hazard
Mitigation Plan. New York City's Hazard Mitigation
Plan is developed to address all natural hazards
which may affect the City as well as the vulnerability
of NYC's built environment to these natural Hazards.
The plan also devises mitigation actions which will
lessen risk and vulnerability of the natural hazards

assessment Infrastructure on New York City's built environment.
OEM coordinates the creation and implementation of
Emergency Plans which address numerous
emergencies ranging from Heat, Winter, Coastal
Local Emergency Plan All Storms, and Power Outages, to hame a few.
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Agency (Policies, Programs, L -
( Mission / Function) Regulations, Studies, or RUSoN DEEEpom
other initiatives)
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Responsible
Capabilities Agency(s)
Planning mechanisms
Local Emergency Plan OEM, DOT
Local Emergency Disaster OEM, DOT
Recovery Plan
Flood Mitigation Assistance (FMA) | DOT
Flood Mitigation Plan
Floodplain Management Plan DOT
(CRS/NFIP)
Other Hazard Mitigation Plan DOT, DEP
Capital Improvement or DOT, DPR, DEP
Development Plan
Land-use Plans DCP, DOT, DPR
Local Waterfront Revitalization DCP, DPR
Plans (LWRP),
Master/Comprehensive Plan DCP
Policies/Ordinance
Steep slope ordinances DCP, DOT
Property set-back ordinance DOT
(water/wildfire/other hazard)
Watershed Ordinance DEP,
Storm Water Ordinance DEP
Zoning/land use restrictions DCP, DEP
Codes building site/design DOB, DEP
Real Estate disclosure requirements
Site plan review requirements DCP, DOB, DPR
Programs
Zoning/land use restrictions DCP
Codes building site/design DOB
National Flood Insurance Program | DOB
Participant (NFIP)
National Flood Insurance Program
Participant (NFIP) Community
Rating System (CRS) Participating
Community
Hazard awareness program DOT
Planning Programs Department DCP
Planning/zoning boards DCP
Property Acquisition Programs DOT, DPR, DEP
Local Waterfront Revitalization DCP
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Responsible
Capabilities Agency(s)
Plans (LWRP), Program
Comprehensive Development
Program
Capital Improvement or DOT, DEP
Development Program
Land Use Program DCP, DOT
Public education/awareness DOT, DPR
programs
Stream Maintenance Program DPR, DEP
Storm drainage systems DPR, DEP
maintenance Program
Tree pruning program DOT, DPR
Site plan review program DCP, DOB, DPR
CEQR DCP
Studies/Reports
Hazard analysis/risk assessment OEM, DOT
Floodplain Maps/Flood Insurance | DOB
Studies
Hydrological/Hydraulic Studies DOT, DEP

Appendix D

Page 20 of 48



NYC Natural Hazard Mitigation Plan March 2009

6) STAPLEE

Hello [Steering Committee Member(s)],

Before next week’s meeting and in the effort of saving time, we are asking the MPC Steering
Committee to perform the STAPLEE analysis on 3 selected mitigation actions your agency
submitted. Discussed in the March 28" meeting, STAPLEE is a FEMA strategy for municipalities
to review their actions based on 7 categories: social, technological, administrative, political, legal,
economic and environmental. Each category has 2-4 criteria to determine if the action is
favorable, unfavorable or not applicable. Attached is an excel document and PowerPoint
presentation.

1. The first worksheet in the excel file (Mitigation Actions) contains the 3 mitigation actions
and all the information submitted by your agency.

2. The second worksheet in the excel file (STAPLEE) contains a form your agency will
populate.

3. The PowerPoint contains the slides on STAPLEE presented in March for additional
guidance.

Instructions:

For mitigation actions that have positive implications or no foreseen negative implications
associated with the corresponding STAPLEE criteria, use the drop-down menu to insert (+). For
actions with negative implications, use the table drop-down menu to insert (-). For the STAPLEE
criteria which do not apply or are not relevant to the mitigation action, use the drop-down menu to
insert (N).

Please submit your STAPLEE analysis to Rexford by COB Wednesday May 14™. We will briefly
review your STAPLEE analysis at the Steering Committee meeting.

Thank you,
The Hazard Mitigation Team
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Instructions: Click on the cell and use the drop down menu to select whether the mitigation action is favorable (+), unfavorable (-) or

not applicable (N) for the selected category.
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7)

Mitigation Action Funding Matrix

Program

Element

Description

Hazard Mitigation
Grant Program
(HMGP)

Hazard mitigation
Grant Program
provides States,
territories, Indian tribal
governments, and
communities funding
to significantly reduce
or permanently
eliminate future risk to
lives and property from
natural disasters by
funding cost-effective
measures.

Flood Mitigation
Assistance (FMA)

Used to implement
cost-effective measures
that reduce or eliminate
the long-term risk of
flood damage to
buildings,
manufactured homes,
and other sources
insured under the
National Flood
Insurance Program.

Pre-Disaster
Mitigation-
Competitive
(PDM-C)
A national
competitive
program used to
fund state,
territories, Indian
Tribal
governments, and
communities for
hazard mitigation
planning and the
implementation of
cost-effective
mitigation projects
prior to a disaster
event.

Repetitive Flood
Claims (RFC)

Funding to reduce or
eliminate the long-
term risk of flood
damage to structures
insured under the
NFIP that have had
one or more claim
payment(s) for flood
damages.

Severe Repetitive
Loss (SRL)

Grant funding to reduce
or eliminate the long-
term risk of flood
damage to severe
repetitive loss
residential properties
and the associated drain
on the National Flood
Insurance Fund.

Eligibility In order to be eligible Prospective applicants Funding is The state which the | A FEMA-approved
for HMGP funding, the | for FMA grant funding | available to sub-applicant is State or Enhanced
following conditions must have a FEMA.- municipalities and located must have hazard mitigation plan.
must exist: The State approved Flood States with an approved State To be eligible for
must have a FEMA- Mitigation Plan, and be | approved hazard Hazard Mitigation funding from Severe
approved and adopted a member in good mitigation plans. Plan. No local plan Repetitive Loss,

State or Enhanced standing with the PDM-Cisa is necessary for residential properties
Hazard Mitigation National Flood national jurisdictions to must meet the following
Plan, which has been Insurance Program. No | competitive grant receive funding criteria: .
adopted by the state plan or local which is judged and | thorough this Have at least four NFIP
jurisdiction; NYC must | hazard mitigation plan distributed by program. Applicants | claim payments over
have a FEMA- is required to be FEMA. must be insured $5,000 each, when at
approved local hazard eligible for funding; under the NFIP and least two such claims
mitigation plan, which however, FEMA the State and have occurred within
has been adopted by recommends that in- municipality must any ten-year period, and
the jurisdiction; and the | lieu of a Flood not be able to meet the cumulative amount
proposed activity must | Mitigation Plan, the FMA program of such claims
be consistent with the municipalities requirements for payments exceeds
Grantee’s (NYS) state undertake a all-hazard either cost-share or $20,000; or
standard or enhanced mitigation plan capacity to manage « For which at least
hazard mitigation plan including flood hazard. the activities. two separate claims
and the sub-grantee’s payments have been
(NYC) local hazard made with the
mitigation plan. cumulative amount of
the building portion of
such claims exceeding
the value of the
property, when two
such claims have
occurred within any
ten-year period.
Application | The primary Applicants applying for | Same as FMA Applicants must Same as FMA
Process responsibility for funding must apply apply using paper
processing and electronically through OMB and FEMA
administering FEMA'’s e-grant forms, including the
mitigation activity application. Sub- e-Grants project
funding resides with applicants apply sub-application.
SEMO. The State sets directly to the State Sub-applicants
mitigation priorities (SEMO), who reviews process is the same
and selects project and prioritizes sub- as described in FMA
applications in applications. The
accordance with State applicant (SEMO)
planning and submits the application
mitigation objectives. to FEMA for review
Potential sub- and approval.
applicants for project
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Hazard Mitigation

Pre-Disaster

Program Grant Program Flood Mitigation Mitigation- Repetitive Flood Severe Repetitive
Element Assistance (FMA) Competitive Claims (RFC) Loss (SRL)
(HMGP)
(PDM-C)
or planning grants must
send a Letter Of Intent
(LOI), followed by a
completed project
application. After
SEMO has reviewed
and prioritized
potential mitigation
projects, applications
are forwarded to
FEMA for final review
and approval.
Sample Acquiring and Elevation of structures; | Voluntary Acquisition, Same as FMA. Funds
Eligible relocating structures Dry flood-proofing of acquisitions of real structure demolition, | can also be used for
Projects from hazard-prone non-residential property for open or structure mitigation
areas, Retrofitting structures; acquisitions; | space conversion; relocation w/ reconstruction of
structures to protect structure relocations w/ | relocation or property deed damaged structures
from natural hazards, property deed restricted | elevating structures; | restrictions for open
and constructing to open space; structure | structural & non- space. The RFC
certain types of minor demolitions; and, minor | structural program has
and localized flood flood control activities retrofitting to meet broadened the
control projects. Grant or exceed building eligible project
monies can be used to codes. Hydrologic types to include Dry
fund both public and and Hydraulic Flood proofing of
private projects, as studies/analyses, non-residential
long as the projects fit engineering studies, | structures; and
within State and local and drainage Minor Localized
government mitigation studies, which must | Flood Control
strategy objectives and be tied in with a Projects (funding
goals. Generally proposed project; limited to $1M per
speaking, this is and, vegetation project).
program provides the management for
most funding for natural dune
hazard mitigation restoration
project and planning
grants .
Fiscal Year | Funds from this 31 million has been $100 million has 10 million is FEMA is combining
2007 Funds | program vary from allocated nationwide been allocated allocated for this $40 million from FY
year-to-year. Program for this program. nationwide for this program nationwide. | 2006 and $40 million
funding is contingent FEMA requires a 75% program. FEMA Up to 100% Federal | from FY 2007 for a
upon the total Federal share, requires a 75% funding is available | total of $80 million. $40
Presidential declared minimum 25% non- Federal share, (No non-Federal million has been
disaster funding from Federal match. minimum 25% non- | match requirement) allocated nationwide
Individual (1A) and The FMA program is Federal match. from FY 2005 - FY
Public Assistance (PA). | anannual programand | Small impoverished 2009. FEMA requires a
Generally speaking, funding is a state communities may 75% Federal share,
15% of the total Public | allocation of be eligible for up to minimum 25% non-
and Individual approximately 90% Federal cost- Federal match.
Assistance for a $900,000 annually share.
specific disaster is generated by a
allocated towards this surcharge on flood
program. For this grant | insurance premiums,
program, FEMA unlike the PDM or RFC
requires a 75% Federal | program which is a
share, minimum 25% state wide competitive
non-Federal match program.
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8)

Hazard Mitigation Fact Sheet for Mitigation Planning Council

What is Hazard Mitigation?
Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to
human life and property from natural hazards.

Why develop a Hazard Mitigation Plan?

Break the continuous cycle of disasters
Resiliency

Proactive approach

Funding

What is a Mitigation Action?

Mitigation Actions include programs, plans, projects or policies within your agency that help
reduce or eliminate the long-term risk to human life and property from natural hazards. These
actions fall under 6 major categories:

1)

2)

3)

4)

5)

6)

Prevention

Government administrative or regulatory actions or processes that influence the way land
and buildings are developed and built. These actions also include public activities to
reduce hazard losses. Examples include planning and zoning, building codes, capital
improvement programs, open space preservation, and storm water management
regulations.

Property Protection

Actions that involve the modification of existing buildings or structures to protect them
from a hazard, or removal from the hazard area. Examples include acquisition, elevation,
relocation, structural retrofits, storm shutters, and shatter-resistant glass.

Public Education and Awareness

Actions to inform and educate citizens, elected officials, and property owners about the
hazards and potential ways to mitigate them. Such actions include outreach projects, real
estate disclosure, hazard information centers, and school-age and adult education
programs.

Natural Resource Protection

Actions that, in addition to minimizing hazard losses, also preserve or restore the
functions of natural systems. These actions include sediment and erosion control, stream
corridor restoration, watershed management, forest and vegetation management, and
wetland restoration and preservation.

Emergency Services

Actions that protect people and property during and immediately after a disaster or
hazard event. Services include warning systems, emergency response services, and
protection of critical facilities.

Structural Projects
Actions that involve the construction of structures to reduce the impact of a hazard. Such
structures include dams, levees, floodwalls, seawalls, retaining walls, and safe rooms.
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The MPC is representatives from approximately 40 agencies and organizations that may have an
interest in reducing the impact of natural hazards. Members of the MPC will identify existing and
potential projects within their agency that will mitigate natural hazards.

MPC Members

NYC Other
DCAS EDC Amtrak MTA-NYCT
DCP FDNY Con Ed MTA-TB&T
DDC HHC LIPA National Grid
DEP HPD MTA-Buses NWS
DFTA HRA MTA-Police PANYNJ
DHS LPC MTA-HQ RPA
DOB NYCHA MTA-LIRR US ACE
DOC NYPD MTA-MNR Verizon
DOE OEM
DOHMH OMB
DolTT OLTPS
DOT Parks
DSNY SBS

What are the goals of the MPC?
o Develop, review, revise and maintain the HMP
e Provide a forum for mitigation issues, programs, policies and projects
o Develop and foster mitigation partnerships

What is the New York City Mitigation Planning Council Steering Committee?
A subset of the Mitigation Planning Council, the MPC Steering Committee (MPCSC) will help
OEM develop a Mitigation Strategy out of the project descriptions provided by the larger MPC.

MPCSC Members

Other

DOB MTA
DCP RPA

DOT
OEM
OLTPS
PARKS
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9) Sample Mitigation Actions for the Mitigation Planning Council
Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Land acquisition resulting in open space or
i develo%ment restrictior?/prev%ntior? ina : NY.5. Ha;ard
Acquisition of Land All Hazards . All Agencies Mitigation
hazard area is a fundamental form of hazard Plan
mitigation.
Continue to enhance and verify information in
- . Agency COOP Plans. This infglludes mission . NY.5. Ha;ard
Continuity of Operations All Hazards i I OEM, All Agencies Mitigation
critical personnel, facilities, systems, Pl
; . i an
equipment, documentation, and files.
Promote hardemn_g .Of NYC Protect critical government facilities— prioritize NYS Hazard
government facilities to . . o
. ; All Hazards structural and non-structural retrofits based All Agencies Mitigation
increase resistance to natural " ;
on hazard vulnerability analysis. Plan
hazards
Promote hardening of existing and future NYS Hazard
Critical facility protection All Hazards critical facilities from the effects of natural All Agencies Mitigation
hazards Plan
Miami
Hazard
Facilities Hardening Hurricane Enhance fac_llmes design to endure severe All Agencies Mitigation
wind, rain and storm surge events. Plan Hazard
Mitigation
Plan
Amtrak
Seattle
. L , I o Hazard
Bridge Seismic Retrofit Earthquake Seismically Retrofit Bridges AMTRAK Mitigation
Plan
HRA
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Training and certifying local crisis counselors
through local agencies and/or FEMA NYS Hazard
Crisis Counseling All Hazards Emergency Management Institute where they HRA Mitigation
receive crisis counseling, program training Plan
and certification in crisis management
MTA
Develop a program to assess a bridge’s
Flood, Coastal relative vulnerability to the different modes of NYS Hazard
Bridge Safety Assurance Storm, Earthquake, failure (scour, overloads, steel detail MTA Mitigation
Tornado deficiencies, collision, concrete detall Plan
deficiencies & earthquakes).
Flood, Coastal . : . NYS Hazard
Bridge Inspections Storm, Earthquake, Continue to inspect NYC bridges for faults MTA Mitigation
and structural defects.
Tornado Plan
Seattle
Seismically Retrofit Bridges Earthquake Strength.e.n bridges prowdmg_ access to MTA H?‘ZﬁFd
critical areas and services Mitigation
Plan
DOB
Promote, provide technical assistance and

Hazard Mitigation through the availability of funding sources for the NYS Hazard

Local Waterfront Revitalization | Flood, Coastal Storm development of Local Water Front DOB Mitigation
Plans (LWRP) Revitalization Plans including incorporation of Plan
flood mitigation considerations.

Advance Citywide Hazard Continue_ NYC Disaster Pre;par_edness efforts

Mitigation th h to gglde an_d _a_dv_ance citywide haza_lrd NY_S_ Ha_zard
gation throug Il Hazards mitigation initiatives. Encourage cit DOB Mitigation
Programmatic and Regulatory A Htigatic =ncourage city 9
Initiatives agencies to incorporate mitigation activities in Plan
day-to-day operations.

Public and Local Officials Earthquake, Severe | Enhance efforts to educate NYC citizens and NYS Hazard
Education — Mitigation through | Windstorms, Flood, local officials regarding hazard resistant DOB Mitigation
Hazard Resistant Construction Winter Storm construction methods Plan
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Address and Explore Loss Assist communities to identify repetitive loss NYS Hazard
Reduction Options for Defined | Flood, Coastal Storm locations and support search for potential DOB Mitigation
Repetitive Loss Properties funding to mitigate future loss. Plan
Identify & Mitigate Repetitive Loss Properties.
Continue and enhance comprehensive loss NYS Hazard
Repetitive Loss Properties Flood, Coastal Storm reduction efforts to target repetitive loss DOB Mitigation
properties for mitigation including acquisition Plan
and appropriate retrofit of structures.
Increase effectiveness to mitigation impacts
of natural hazards through comprehensive
training and certification. Enhance building NYS Hazard
Building Codes All Hazards code enforcement through training programs DOB Mitigation
and promotion of the codes at all levels; in Plan
particular, the building and developers
industry.
Seismic Upgrade of Standpipe Earthquake Ensure standplpe_s can v_vlthstand local DOB Seattle
seismic activity.
Continue code enforcement disaster
Building Damade Assessment assistance to support response and recovery NYS Hazard
9 g ' All Hazards efforts. Promote the mitigation benefits of the DOB Mitigation
Post disaster . . S
disaster response team via agency training Plan
and local community awareness
Improve/enhance flood vulnerability data
. . . ; Houston
including alternative analysis and Cost
Map Enhancement -- Flood . . . X Hazard
L Flood/Coastal Storm Benefit analysis. Enhance planning using DOB L
Vulnerability , Mitigation
surveys to more accurately define flood
e Plan
vulnerability.
DCP
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Promotg the ha'\za.\rd mVugajﬂon Promote, provide technical assistance for the
potential of existing planning NYS Hazard
A . development of Local Water Front N
initiatives and mechanisms Flood, Coastal Storm o . o . DCP Mitigation
. . Revitalization Plans including incorporation of
including Local Waterfront flood mitigation considerations Plan
Revitalization Plans (LWRP) 9 ‘
oo Continue NYC Disaster Preparedness efforts
Ad"ar?c.e QltyW|de Hazard to guide and advance citywide hazard NYS Hazard
Mitigation through O ; N
. All Hazards mitigation initiatives. Encourage city DCP Mitigation
Programmatic and Regulatory . X o A
L agencies to incorporate mitigation activities in Plan
Initiatives :
day-to-day operations.
Improve/enhance flood vulnerability data
. ) . ; Houston
including alternative analysis and Cost
Map Enhancement -- Flood ) ; . . Hazard
. Flood/Coastal Storm Benefit analysis. Enhance planning using DCP Lo
Vulnerability , Mitigation
surveys to more accurately define flood
. Plan
vulnerability.
Parks
Miami
Rip Rap Hurrlcane,' Coastal Mitigation for the City's shoreline rip rap Parks I—_Igzard
Erosion areas. Mitigation
Plan
Identify new/existing dredging projects
throughout the city. The benefits would Miami
. . . include reduced damage to the communities Hazard
NYC Dredging Projects Hurricane from exacerbated flooding, and would also Parks Mitigation
protect these areas from future events, and Plan
greatly mitigate potential damages.
Miami
Beach and Dgne Restoration Hurricane Renourishment of coastal erudition areas Parks H?‘Z”‘Td
and Maintenance Mitigation
Plan
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Promotg the ha}zgrd mltlgqtlon Promote, provide technical assistance for the
potential of existing planning NYS Hazard
A . development of Local Water Front N
initiatives and mechanisms Flood, Coastal Storm o . o . Parks Mitigation
. . Revitalization Plans including incorporation of
including Local Waterfront flood mitigation considerations Plan
Revitalization Plans (LWRP) 9 ‘
Improve/enhance flood vulnerability data Houston
including alternative analysis and Cost
Map Enhancement -- Flood : ; . . Hazard
. Flood/Coastal Storm Benefit analysis. Enhance planning using Parks Lo
Vulnerability , Mitigation
surveys to more accurately define flood
o Plan
vulnerability.
Proper pruning and thinning of the tree
canopy is important to minimize damage Miami
Tree Pruning and Maintenance Hurricane during hurncapg;. Impr'op.erly maintained Parks *."?‘Z""Td
trees damage utilities, building structures and Mitigation
automobiles and require extensive clean up Plan
after storms.
Seattle
Rebuild Seawall Earthquake_, Coastal Prevent bank erosion and seismic upgrades Parks H‘fﬂard
Erosion Mitigation
Plan
DSNY
Continue and enhance efforts to promote
Weather Emeraenc awareness and use of the NOAA Weather
r Emergency Alert receivers and warning program by all NYS Hazard
Communication -NOAA " ; L
; All hazards citizens, government agencies, and DSNY Mitigation
Weather Radio (NWR) Alert >
; emergency managers. Continue and enhance Plan
Receivers .
encouragement of weather warning alert
receivers
SBS
Development of a Contingency . . Seattle
Planning Toolkit for Small All Hazards Promote Busmes; Awareness .AbOUt Disaster SBS Hazard
) Contingency Planning Lo
Businesses Mitigation
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Plan
Promote Hazard Mitigation Collaborate with the business community to NYS Hazard
Activity to Maintain Continuity All Hazards promote communication and coordination in SBS Mitigation
of Business preparedness and response activities. Plan
DOT
Design, construct, and maintain City highway
infrastructure according to agency standards. NYS Hazard
NYC Highway Infrastructure All Hazards Continue to follow agency policies and DOT Mitigation
procedures; regularly review and adopt Plan
appropriate changes; conduct training.
Lo Continue NYC Disaster Preparedness efforts
Ad"ar?c.e QltyW|de Hazard to guide and advance citywide hazard NYS Hazard
Mitigation through O ; N
. All Hazards mitigation initiatives. Encourage city DOT Mitigation
Programmatic and Regulatory . X o A
L agencies to incorporate mitigation activities in Plan
Initiatives :
day-to-day operations.
Seattle
Hazard Mitigation Program-- Earthquake Retrofit or Fill Areaways DOT Hazard
Areaways Mitigation
Plan
Develop a program to assess a bridge’s
Flood, Coastal relative vulnerability to the different modes of NYS Hazard
Bridge Safety Assurance Storm, Earthquake, failure (scour, overloads, steel detail DOT Mitigation
Tornado deficiencies, collision, concrete detail Plan
deficiencies & earthquakes).
Flood, Coastal Continue to inspect NYC bridges per year for NYS Hazard
Bridge Inspections Storm, Earthquake, faults and identifying and notifying owners DOT Mitigation
Tornado about structural defects. Plan
Seattle
. _ , N o Hazard
Bridge Seismic Retrofit Earthquake Seismically Retrofit Bridges DOT Mitigati
itigation
Plan
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Seattle
Seawall & Viaduct Study Earthquake Study optiqns for retrofitting or replacing DOT 'ﬂ‘f"zafd
Viaduct Infrastructure Mitigation
Plan
Seattle
. . . _ Hazard
Rebuild Seawall Earthquake/Erosion Prevent bank erosion and seismic upgrades DOT Mitigation
Plan
Traffic signals mounted on steel mast arms
resisted hurricane winds much more
efficiently than the traffic signals mounted on Miami
Replacing Span Wire Signals Hurricane span wires. As a result, damaged mast arm DOT Hazard
with Mast Arm Signals signals could be repaired faster and with Mitigation
much less cost per signal, while repairs to Plan
span wire installations are costly,
cumbersome and time consuming.
Proper pruning and thinning of the tree
canopy is important to minimize damage Miami
Tree Pruning and Maintenance Hurricane during hurrican_e_s. Impr_operly maintained DOT H?‘Z&Td
trees damage utilities, building structures and Mitigation
automobiles and require extensive clean up Plan
after storms.
FDNY
irough adciional rban scarch and rescue. NYS Hazard
Search and rescue All Hazards : FDNY Mitigation
teams as well as an evaluation of local Plan
capabilities.
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Alarm monitoring and first responder dispatch
operations are critical to an effective Miami
. emergency response strategy. The ability to ami
Adding Redundancy to C 2 . Al Hazard
. : All Hazards maintain operational continuity through and FDNY o
Security Operations Center . Mitigation
after an event would enable the security of
o o . . Plan
critical facilities to continue to be monitored
from a remote location out of harms way.
Create a program to develop and update
. codes to eril)su?e fire safe;/y pFr)eventliJopn and NY_S.Ha.zard
Fire Codes All Hazards . P X FDNY Mitigation
suppression systems can withstand the
Plan
effects of natural hazards.
Seismic Upgrade of Standpipe Earthquake Ensure standplpe_s can vyﬁhstand local FDNY Seattle
seismic activity.
Continue code enforcement disaster
Building Damage Assessment assistance to support response and recovery NYS Hazard
9 ) ' All Hazards efforts. Promote the mitigation benefits of the FDNY Mitigation
Post disaster : . S
disaster response team via agency training Plan
and local jurisdiction awareness
NYCHA
Acquire the following items to enhance the Miami
efficiency of recovery from emergency or Hazard
Acquire Emergency Equipment All Hazards natural disaster situations: [portable NYCHA Mitiaation
generators, lighting systems, spot coolers, g
i . i Plan
chippers, grinders, radios, and more!]
To install window protection, replacement of Miami
Harden Building and Improve : pre n, rep Hazard
. Hurricane roofs and/or drainage improvements NYCHA L
Drainage . . Mitigation
throughout the various NYCHA properties. Plan
Landmarks
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Promote the hazard mitigation Promote, provide technical assistance and
potential of existing planning the availability of funding sources for the NYS Hazard
initiatives and mechanisms Flood, Coastal Storm development of Local Water Front Landmarks Mitigation
including Local Waterfront Revitalization Plans including incorporation of Plan
Revitalization Plans (LWRP) flood mitigation considerations.
Address and Explore Loss Assist communities to identify repetitive loss NYS Hazard
Reduction Options for Defined | Flood, Coastal Storm locations and support search for potential Landmarks Mitigation
Repetitive Loss Properties funding to mitigate future loss. Plan
Identify & Mitigate Repetitive Loss Properties.
Continue and enhance the comprehensive NYS Hazard
Repetitive Loss Properties Flood, Coastal Storm | loss reduction efforts to target repetitive loss Landmarks Mitigation
properties for mitigation including acquisition Plan
and appropriate retrofit of structures.
NYPD
irough addiional rban searoh and 1escue. NYS Hazard
Search and rescue All Hazards ; NYPD Mitigation
teams as well as an evaluation of local Plan
capabilities.
Alarm monitoring and first responder dispatch
operations are critical to an effective .
-~ Miami
Adding Redundancy to emergency response stra?eg.y. The ability to Hazard
) : All Hazards maintain operational continuity through and NYPD L
Security Operations Center . Mitigation
after an event would enable the security of
" L . . Plan
critical facilities to continue to be monitored
from a remote location out of harms way.
PANYNJ
Miami
NYC Airport Flood Control Flood Identify and address ﬂ(.x.)d. problem areas in PANYNJ Hézafd
airport vicinity. Mitigation
Plan
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Flood, Coastal Continue to inspect NYC bridges per year for NYS Hazard
Bridge Inspections Storm, Earthquake, faults and identifying and notifying owners PANYNJ Mitigation
Tornado about structural defects. Plan
Miami
. Hurricane, Coastal L N Hazard
Rip Rap Erosion Mitigation for shoreline rip rap areas. PANYNJ Mitigation
Plan
Seattle
. _ , N o Hazard
Bridge Seismic Retrofit Earthquake Seismically Retrofit Bridges PANYNJ Mitigation
Plan
OEM
irough addiional rban searoh and rescue. NYS Hazard
Search and rescue All Hazards : OEM Mitigation
teams as well as an evaluation of local Plan
capabilities.
Alarm monitoring and first responder dispatch
operations are critical to an effective
. emergency response strategy. The ability to
Add.lng Redur_1dancy to All Hazards maintain operational continuity through and OEM Miami
Security Operations Center .
after an event would enable the security of
critical facilities to continue to be monitored
from a remote location out of harms way.
Continue and enhance efforts to promote
awareness and use of the NOAA Weather
Weather Emergency : .
L Alert receivers and warning program by all NYS Hazard
Communication -NOAA i ; N
: All Hazards citizens, government agencies, and OEM Mitigation
Weather Radio (NWR) Alert ;
Recei emergency managers. Continue and enhance Plan
eceivers .
encouragement of weather warning alert
receivers
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Emergency Alert System Support and enhance FCC EAS broadcast NYS Hazard
(EAS) (Radio and TV All Hazards initiative by providing all NYC broadcasters OEM Mitigation
broadcast) with satellite distribution receivers. Plan
Expand Disaster Aid & .
Response Teams Program All Hazards Educate Pupllc About Preparedness and OEM Seattle
Disaster Response
(CERT)
Build and establish mitigation relationships
and increase mitigation awareness and
training. Continue holding periodic NYC
mitigation training to individual property
owners, public education initiatives, NYS Hazard
Local Mitigation Collaboration All Hazards conferences, builders and environmental OEM Mitigation
groups. Identify areas of common interests, Plan
information sharing via websites, newsletters,
etc. Develop an outreach program to local
communities about mitigation planning,
upgrading capabilities and technical
resources.
Increase mitigation planning and project
activity by providing comprehensive
Mitigation Planning and Project assi.stance for agenpies and Qrganizgtions. NY_S_ Ha_zard
RESOUICEs All Hazards Provide comprehensive technical assistance OEM Mitigation
and training for mitigation including grant Plan
application and administration, plan
development, and project identification.
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Enhance existing hazard analysis data and
mapping and continue to improve efforts to
make data accessible. Continue use of GIS
mapping technology to develop and improve
. hazard mapping _and vulnerablh_ty NYS Hazard
Natural Hazard Analysis data assessments. For instance, consider N
. All Hazards . OEM Mitigation
and mapping exploring use of real property data and
. . - Plan
overlay with landslide hazard characteristics
(topographic and soils) data to identify
vulnerable structures and to assist with
hazard mitigation requirements, such as
vulnerability assessment and loss estimation.
NYS Hazard
Notify-NYC All Hazards Encourage utilization of Notify-NYC. OEM Mitigation
Plan
Analyze individual NYC critical facilities to
determine potential loss from natural hazards.
Damage loss estimation for Conduct detailed .Ioss assessment using NYS Hazard
o databases and available hazard maps. Data o
NYC government critical All Hazards . . . OEM Mitigation
o sets should include other information such as
facilities . . " Plan
building attributes, positional accuracy,
natural hazard loss estimation which may be
valuable to the hazard mitigation initiative.
Conduct hazard vulnerability awareness
Increase awareness of campaign to educate NYC government facility NYS Hazard
vulnerable NYC government All Hazards managers. Facilitate natural hazard OEM Mitigation
facilities awareness discussion during the annual NYC Plan
government facility manager conference.
Develop a natural hazard data base system
to assist Local officials with risk assessment, NYS Hazard
Natural Hazard Events S SR N
All Hazards mitigation, and other planning initiatives. OEM Mitigation
Database -
Heighten awareness of natural hazard Plan
exposure by developing a comprehensive
Page 39 of 48
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
data base.
Continue enhancement of GIS mapping
e . capabilities to support current mitigation
Hzgzlasrdml\gltlgiitlogas:pépi)“(:irégna All Hazards programs. Explore the possibilities and OEM NYS
ppIng cap benefits of OEM or local agency GIS intranet
program.
Complt_ete Hazard Mitigation All Hazards Assess Potential Risk OEM Seattle
Risk Assessment
Update and provide public education
Public Information Awareness All Hazards programs\gmdg to community on natu_ral OEM Houston
hazards and actions to take to protect lives
and property
Define and track Mitigation Initiatives to
Update Mitigation Activities ensure proper implementation and
and Track Results of Activities All Hazards development of future initiatives to ensure OEM Houston
effective mitigation effects of future disasters.

This project will develop a GIS-based

damage-tracking tool. Once this tool is

. Flood, Tropical complete, the City of New York will be
Disaster Recovery Plan Storms, Hurricane capable of developing effective mitigation OEM Houston

actions, measures, or strategies based on
actual documented disaster data.
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Identify critical facilities in the NYC that
directly impact the safety, health, and welfare
Planning Grant Critical of residents. The list will be updated, and
Facilities - Prioritization and criteria for prioritization will be developed.
Development of Site Specific All Hazards The facilities will then be prioritized, using OEM Houston
Criteria for Vulnerability of available vulnerability data and additional
Critical Facilities data gathered as necessary. This prioritized
list will be used to target specific facilities for
mitigation action.
Improve/enhance flood vulnerability data
Map Enhancement -- Flood inclqding altgrnative analysis arjd Cogt
- Flood/Coastal Storm Benefit analysis. Enhance planning using OEM Houston
Vulnerability \
surveys to more accurately define flood
vulnerability.
DEP
Continue promoting comprehensive and cost-
effective recommendations for local land-use
Promote land-use practices plans and ordinances that reduce loss from NYS Hazard
that will reduce risk from All Hazards natural hazards. Provide technical assistance DEP Mitigation
natural hazard and training material for local officials to Plan
improve understanding of potential land-use
policies and ordinances to mitigate hazards.
Promote the hazard mitigation
potential of existing planning Development of Local Water Front NYS Hazard
initiatives and mechanisms Flood, Coastal Storm | Revitalization Plans including incorporation of DEP Mitigation
including Local Waterfront flood mitigation considerations. Plan
Revitalization Plans (LWRP)
Seismic Upgrade--Pipeline Earthquake Strengthen critical infrastructure/networks DEP Seattle
Backbone System
Seismic Upgrade--Pump Earthquake Protect Water Supply DEP Seattle

Station Buildings
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Modify the storm-water pump station to
protect it from wind borne debris, inland
Retrofit Storm Water Pump , flooding from storm surge and wind driven L
. Hurricane . ! ) DEP Miami
Station rain. Retrofit must be designed and
constructed in accordance with NYC Building
Code.
Hurricane. Coastal Install and/or upgrade drainage systems
Drainage Mitigation " throughout the NYC coastline to eliminate DEP Miami
Erosion .
flooding and to treat stormwater runoff.
Implement design measures to enable the
storm sewer system to convey runoff flows to
Storm Sewer Improvements Flood a discharge point. Analyze sheet flow to DEP Houston
determine additional measures necessary for
larger storms (e.g. 100-year).
Elevation data obtained by field survey, in
addition to data collected from existing plans
Map Enhancement -- Storm Hurricane - Flood and records, would be compiled into a DEP Houston
Surge Vulnerability database and the most vulnerable facilities
and transportation links may be identified for
mitigation actions.
Seismic U_Ip_)g;?(csie - Bridge Earthquake Protect Water Supply DEP Seattle
Seismic Upgrade - Park Tanks Earthquake Protect Water Supply DEP Seattle
Rip Rap Hurrlcane,_ Coastal Mitigation for the City's shoreline rip rap DEP Miami
Erosion areas.
Identify new/existing dredging projects
throughout the city. The benefits would
NYC Dredging Projects Hurricane include reduced damage to the communities DEP Miami

from exacerbated flooding, and would also
protect these areas from future events, and
greatly mitigate potential damages.
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Beach and Dyne Restoration Hurricane Renourish coastal areas DEP Miami
and Maintenance
N Continue NYC Disaster Preparedness efforts
Advan(.:e Q|tyW|de Hazard to guide and advance citywide hazard NYS Hazard
Mitigation through O : N
. All Hazards mitigation initiatives. Encourage city DEP Mitigation
Programmatic and Regulatory . : T A
Initiati agencies to incorporate mitigation activities in Plan
nitiatives ;
day-to-day operations.

Public and Local Officials Earthquake, Severe | Enhance efforts to educate NYC citizens and NYS Hazard
Education — Mitigation through | Windstorms, Flood, local officials regarding hazard resistant DEP Mitigation
Hazard Resistant Construction Winter Storm construction methods Plan

Address and Explore Loss Assist communities to identify repetitive loss NYS Hazard
Reduction Options for Defined | Flood, Coastal Storm locations and support search for potential DEP Mitigation

Repetitive Loss Properties funding to mitigate future loss. Plan

Identify & Mitigate Repetitive Loss Properties.
Continue and enhance the comprehensive NYS Hazard

Repetitive Loss Properties Flood, Coastal Storm | loss reduction efforts to target repetitive loss DEP Mitigation

properties for mitigation including acquisition Plan
and appropriate retrofit of structures.
Improve/enhance flood vulnerability data
Map Enhancement - Flood including alternative analysis and Cost
P . Flood/Coastal Storm Benefit analysis. Enhance planning using DEP Houston
Vulnerability \
surveys to more accurately define flood
vulnerability.
DDC
Implement design measures to enable the
storm sewer system to convey runoff flows to
Storm Sewer Improvements Flood a discharge point. Analyze sheet flow to DDC Houston
determine additional measures necessary for
larger storms (e.g. 100-year).
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Mitigation Action* Hazard(s) Mitigation Action Description Potential Agencies Origin
All Agencies
Public and Local Officials Earthquake, Severe | Enhance efforts to educate NYC citizens and NYS Hazard
Education — Mitigation through | Windstorms, Flood, local officials regarding hazard resistant DDC Mitigation
Hazard Resistant Construction Winter Storm construction methods Plan
Increase effectiveness to mitigation impacts
of natural hazards through comprehensive
training and certification. . Enhance building NYS Hazard
Building Codes All Hazards code enforcement through training programs DDC Mitigation
and promotion of the codes at all levels; in Plan
particular, the building and developers
industry.
Continue code enforcement disaster
Building Damage Assessment assistance to support response and recovery NYS Hazard
9 g ' All Hazards efforts. Promote the mitigation benefits of the DDC Mitigation
Post disaster : . L
disaster response team via agency training Plan
and local jurisdiction awareness
DOITT
Upgrgde Agency All Hazards Ensure agency communication systems are DolTT
communication system operable, in the event of a natural disaster.
astri\?ir'p ottoe hr%ig(r:? (;?[ltlgatéonr; Continue awareness and training activity to NYS Hazard
Iy To p! y agency All Hazards promote cyber security readiness and DolTT Mitigation
information technology
. response. Plan
infrastructure
Development of a Contingency : .
Planning Toolkit for Small All Hazards Promote Business Awareness AbOUt Disaster DolTT Seattle
) Contingency Planning
Businesses
Note:
* - These mitigation action examples were taken from other jurisdiction's hazard mitigation plans.
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10)

Potential Mitigation Actions to Model in HAZUS-MH for the Steering

Committee

DOB

1.

DCP

DEP

The City of New York recently enacted a set of new construction codes, which
will be phased in between July 1, 2008 and July 1, 2009. The new construction
codes contain provisions that will enhance the structural integrity of new
buildings. In addition, enhanced connectivity requirements for structural
components have been included so that buildings will better withstand an
unanticipated event.

0 Will need very detailed specifics to determine if this can be modeled.
The City of New York recently enacted a set of new construction codes, which
will be phased in between July 1, 2008 and July 1, 2009. The new construction
codes will require new critical facilities - such as fire stations and hospitals - be
designed with redundant structural systems. The current code has no such
requirement.

0 Will need very detailed specifics to determine if this can be modeled.
The City of New York recently enacted a set of new construction codes, which
will be phased in between July 1, 2008 and July 1, 2009. The new construction
codes clarify current flood regulations and adopt the latest national standards for
construction in flood zones, meeting or exceeding state and federal flood
regulations.

0 Will need very detailed specifics to determine if this can be modeled.
The City of New York recently enacted a set of new construction codes, which
will be phased in between July 1, 2008 and July 1, 2009. The new construction
codes mandate that new critical facilities located in flood zones be raised higher
than currently required.

0 Will need exact height of raise

Waterfront revitalization program: establish a build and no build line along
waterfront
0 Will need details on setback for building along waterfront.
Increasing open space by regulating green zoning for yards. Will need to model
paved yards before and open space after. N
o0 Will only be able to model if specific numbers of area and/or homes are
identified for regulation. .

Purchase Land to Construct and Recreate Wetlands: DEP anticipates the
purchase of 126 acres on Staten Island

o0 Provide location and details on acquisition.
Wetlands Restoration in Alley Creek, Paerdegat Basin, and Oakland Ravine -
Restoration of wetlands to improve natural drainage of storm water to reduce
storm flooding, improve harbor water quality and prevent coastal erosion
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0 Need details on physical modifications taking place. If changing open
space to improved open space, this may not work.

DOT

1. Expand use of pedestrian plazas and refuge islands that will incorporate street and

open space trees to capture and hold storm water in the event of a coastal storm.
0 Need details for location and scale of projects to determine if potential
action.

2. Curb Repair and Installation: Based on potential flooding areas, implement
program to remediate low-level curbs with higher ones to prevent excess flooding
into basements and other structures. Higher curbs insure that excess storm water
runoff is channeled and discharged into catch basins or open channel.

0 Will need detailed information on location, number of curbs and height of
old and new curbs.
Parks

1. Green streets - These projects involve transforming traffic medians from concrete
areas into areas densely planted with trees and horticulture. Through curb cuts,
swales, and precipitation, green streets absorb water that would have run off into
the sewer system or flooded roadways

0 Need additional information on location and scale of project.

2. Land Acquisition Parks purchases or receives donations of available land. This
land can be left in a natural state to absorb floodwaters, reduce heat impacts, and
prevent construction in flood zones. Wetland in particular mitigates storm surge
impacts.

0 Need additional information on location and scale of acquisition.

OLTPS
1. Open Space Expansion: Fulfill the potential of at least one major undeveloped
park site in every borough
0 Need additional information on location and scale of open space
expansion.
2. Drainage Improvement: Convert asphalt into multi-use fields
0 Need additional information on location and scale.
3. Drainage and Air Quality Improvement: Expand Green streets program (if large
enough impact)
0 Need additional information on location and scale. Work with Parks on
this action.
4. Drainage and Air Quality Improvement: Reforest 2,000 acres of parkland
o Need additional information on location, scale and existing use of land.
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11) Public Involvement Process

Draft Public Involvement Process

Section 201.6(b) of the Disaster Mitigation Act of 2000 (DMA 2000) requires that there
be an open public involvement process in the formation of a plan. This process shall
provide an opportunity for the public to comment on the plan during its formation as well
as an opportunity for any neighboring communities, businesses, and other interested
parties to participate in the planning process.

The following Public Involvement Process components are proposed to the MPC-SC:

1) Academic Sector Meeting — Week of June 23, 2008 (Tentative)

a. This meeting will include a selection of representatives from universities
located in NYC and the MPC-SC. This group will be leveraged to discuss
and document cutting edge research in the fields of Hazard Mitigation,
Architecture, and Engineering as it relates to the Hazard Mitigation Plan.

iv.
V.
Vi.
Vii.
Viii.
iX.
X.
XI.
Xii.

Columbia University / Lamont Doherty — New York

City University of New York - City College - New York

City University of New York - Graduate School and University
Center - New York

Manhattan College - Bronx

Polytechnic University - Kings

The Cooper Union - New York

State University of New York Maritime College — Bronx
Barnard College - New York

Parsons — The New School University - New York

New York Institute Of Technology-Manhattan Campus New York
New York University-New York

Pratt Institute- Kings

b. Purpose of this meeting

Provide Brief Overview of the Hazard Mitigation Plan
Discuss Draft Mitigation Action Worksheet which will be provided
to participants prior to meeting.

2) Private Sector Meeting — Week of August 4, 2008 (Tentative)
a. This meeting will offer an opportunity for a selection of representatives
from the NYC Private Sector to participate in the planning process. This
meeting will be strengthened by the presence of select MPC-SC members

iv.
V.

OEM Public/Private Coordinator

The Building Owners and Managers Association (BOMA) New
York Association

NYC Small Business Services (SBS)

Regional Plan Association (RPA)

Chamber of Commerce (All 5 Boros)
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vi. American Institute of Architects (AIA) — NY Chapter
vii. Real Estate Board of NY (REBNY)
viii. Structural Engineers Association of New York (SEAoNY)
b. Purpose of this meeting
i. Provide Brief Overview of the Hazard Mitigation Plan

ii. Provide the Draft Mitigation Action Worksheet For Review and
Comment

3) Community Meeting — Friday August 29, 2008 (Tentative)
a. This meeting will present the plan to representatives of the NYC
community and seek their comments.
i. Community Groups
ii. Not-For-Profit Groups
iii. CERT
iv. Religious Organizations
v. Elected Officials
vi. Neighboring Communities
1. Nassau, Westchester, Bergen, Essex, Union, Middlesex,
and Monmouth Counties
b. Purpose of this meeting
i. Provide Brief Overview of the Hazard Mitigation Plan
ii. Direct group to the Draft Hazard Mitigation Plan For Review and
Comment (Online)

c. General Public will have an opportunity to view and comment on the plan
online.
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