New Rochelle: Planning for Climate Change Impacts
By Paola Bettelli
The aim of this article is to discuss the options that
New Rochelle has to reconcile some of its sustainable development objectives (e.g., increased population density,
mixed uses, transit-oriented development, and greenhouse gas mitigation), with adaptation to climate change.
To do so, the article examines New Rochelle’s existing
Comprehensive Plan, Sustainability Plan, Multi-Hazard
Mitigation Plan, and the Density Bonus Overlay Zone.
Recommendations will then be made to address any gaps
or inconsistencies in these plans and regulations to make
the city of New Rochelle more resilient to climate change
impacts.

per square mile.2 The median age of the population is 37
years and the racial make up of the city is 65.2% white,
27.8% Latino, 19.3% African-American, and the remainder percentage is of mixed origins.3 In 1999, the City had
initiated a revitalization of its downtown.4 Part of downtown New Rochelle near the Metro North train station
was rebuilt with a $190 million entertainment complex.5
According to the United States Census Bureau’s State and
County May 2013 Quick Facts for New Rochelle, the median income for a household in the city between 2009 and
2013 was $67,094 per year, and about 12.4% of the population lived below the poverty line.

Specifically, the issue the paper discusses is whether
the city of New Rochelle can reconcile the objectives of
its Sustainability Plan, including placing 95% of its future
residential growth within walking distance of a commuter rail or bus transit stop, with the objectives of its MultiHazard Mitigation Plan and with the overall objective of
increasing its resiliency to climate change impacts.

New Rochelle has operated under a council-manager
form of government since 1932.6 This means that the government is composed of the Mayor, a City Council and a
City Manager.7

Part I will discuss the background in terms of New
Rochelle’s City features, the importance of adaptation to
climate change, and the Hyogo Framework of Action on
Disaster Risk Reduction; Part II will discuss how population density can have an impact on greenhouse gas emissions. but also increase a community’s vulnerability to
climate change impacts; Part III will provide an overview
of New Rochelle’s plans and regulations related to sustainable development and climate change adaptation, including the Comprehensive Plan, the Sustainability Plan,
the Mutli-Hazard Mitigation Plan, and the Downtown
Density Bonus (DDB) Overlay Zone; Part IV will identify and analyze the strengths, gaps, and inconsistencies
in the city’s current plans and regulations to reduce its
vulnerability to climate change impacts and increase its
resilience; Part V will discuss “PlanNYC” and “A Stronger More Resilient New York” as a best practice example
of an integrated approach to sustainable development
that takes into account measures to increase resilience to
climate change impacts. The conclusion will include recommendations to address any gaps and inconsistencies in
New Rochelle’s current plans and regulations to address
climate change impacts.

I.
1.

Background

City Features
New Rochelle is a city in Westchester County, New
York, in the southeastern part of the state. It lies on Long
Island Sound. The city lies 2 miles north of the New York
City border (the Bronx). French settlers established the
town in 1688. According to the 2010 Census, the population is 77,062.1 The population density is 5,822.38 people
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2.

The Need to Prepare for Climate Change Impacts
The Intergovernmental Panel on Climate Change
(IPCC) came to the conclusion that “warming of the
climate system is unequivocal, and since the 1950s, many
of the observed changes are unprecedented over decades
or millennia.”8 Concentrations of greenhouse gases have
increased and sea level has risen because the atmosphere
and oceans have warmed, causing the snow and ice to
melt.9 The IPCC also found that 1983–2012 was likely
the warmest 30-year period of the last 1400 years in the
Northern Hemisphere.10 For the first time in 2012, the
IPCC used more detailed data to demonstrate connections between climate change and variability of extreme
weather events.11 The IPCC determined that “[a] changing climate leads to changes in the frequency, intensity,
spatial extent, duration, and timing of extreme weather
and climate events, and can result in unprecedented extreme weather and climate events.”12
In line with IPCC assessments, the United States is
currently experiencing the threats of climate change. The
year 2012 was the warmest year in the country and the
12 hottest years on record have all come in the last 15
years.13 In the same year, there were 11 different weather
and climate disaster events with a total of estimated damages at $110 billion, making it the second-costliest year
on record.14 Communities throughout the United States
are already experiencing a range of climatic changes,
including more frequent and extreme rainfall and flooding, extended wildfire seasons, more frequent and intense
heat waves, increasing ocean temperatures, and rising sea
levels.15 This means that our adaptation to climatic and
atmospheric changes is inevitable and, therefore, there is
growing consensus about the importance of adaptation as
a component of any climate change strategy.16
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The IPCC calls for a combination of mitigation and
adaptation measures to reduce the high risks of climate
change.17 According to the IPCC, mitigation “includes
strategies to reduce greenhouse gas sources and emissions and enhance greenhouse gas sinks.”18 Mitigation
includes the following measures: improved energy supply and distribution efficiency, fuel switching from coal to
gas, renewable heat and power (hydropower, solar, wind,
geothermal and bioenergy), more fuel-efficient vehicles
and hybrid vehicles, efficient lighting, more efficient enduse electrical equipment, improved crop grazing and land
management, afforestation, reforestation, and reduced
deforestation.19
Historically, the focus, both nationally and internationally, has been placed on mitigation of green house
gases while adaptation measures to confront the impacts
of climate change had been neglected until fairly recently.
However, the reality is that we need to take adaptation
to climate change seriously. Hurricanes Katrina (August
2006), Irene (August 2011) and Sandy (October 2012) were
stark reminders of the fact that we were not prepared to
confront the loss of lives and livelihoods and the devastation wrought by extreme weather events such as these.
Adaptation to climate change encompasses a broad
range of measures varying from anticipatory to reactive.
Anticipatory, or proactive, adaptation measures are aimed
at reducing vulnerability and increasing resiliency, and
take place before impacts of climate change are observed
or have occurred.20 On the other hand, planned, or reactive, adaptation measures are the ones used when the
impacts have already been observed or occurred, such
as responses to and recovery from natural disasters.21
Examples of anticipatory adaptation measures include the
following: adjustment of planting dates and crop variety,
crop relocation, improved land management, managed
retreat seawalls and storm surge barriers, dune reinforcement, land acquisition and creation of marshlands,
heat-health action plans, improved climate sensitive
disease surveillance and control, safe water and sanitation, design standards and planning for roads, rail and
other infrastructure to cope with warming and drainage,
underground cabling for utilities and diversification of
commerce and tourism attractions.22 Disaster management, which is a part of anticipatory adaptation, includes
the design and implementation of strategies, policies, and
measures that promote and improve disaster preparedness, response, and recovery practices at different government and societal levels.23
In this regard, the World Conference on Disaster
Reduction, held in 2005 in Hyogo, Japan, adopted the
Framework for Action for 2005-2015: Building the Resilience of Nations and Communities to Disasters.24 The
Conference sought “to promote a strategic and systematic
approach to reducing vulnerabilities and risks to hazards.”25 “It underscored the need for, and identified ways,
of building the resilience of nations and communities to

disasters.”26 The United States is a signatory to the Hyogo
Framework of Action and reports on its national actions
through the Subcommittee on Disaster Reduction of the
Office of Science and Technological Policy under the Executive Office of the President of the United States.27
The Hyogo Framework of Action states that “efforts
to reduce disaster risks must be systematically integrated
into policies, plans and programs for sustainable development and poverty reduction.”28 One of the strategic goals
of the Framework is to achieve “more effective integration
of disaster risk considerations into sustainable development policies, planning and programming at all levels,
with a special emphasis on disaster prevention, mitigation, preparedness and vulnerability reduction.”29
The City of New Rochelle is located within the Long
Island Sound Drainage Basin.30 “This drainage basin covers more than 16,000 square miles… It is approximately
110 miles in length and about 21 miles across at its widest
point.”31
“New Rochelle has approximately 87 miles of storm
drains and 5,471 catch basins.”32 However, “[f]looding is a
serious threat to a significant portion of the New Rochelle
community, as a result of topography, inadequate storm
drainage, or diminished carrying capacity of natural
waterways.”33 That is why it is important for the city to
adopt strong measures to reduce its vulnerability to these
hazards.
Presently, local funds are not sufficient
to accomplish planned infrastructure
improvements. Catch basin cleaning
has been scaled back, although basins
in flood-prone areas continue to achieve
attention. Approximately 3,474 acres,
or 56.4% of New Rochelle’s surface,
are estimated to be impermeable. New
Rochelle’s inland water bodies have lost
much of their storage and carrying capacity because of decades of silt deposition… The total run-off from all of New
Rochelle’s impermeable surfaces in a
one-inch rainstorm is approximately 101
million gallons, with additional run-off
generated by partially permeable surfaces.34
New Rochelle is located within four
watersheds (from west to east: Hutchinson River, Burling Brook, Stephenson
Brook and Sheldrake River, as well as
a fifth, Troublesome Brook, now entirely underground which drain to Long
Island Sound). The drainage from New
Rochelle passes through five significant
City-owned lakes or ponds and through
several streams, all in varying states of
distress. Challenges include scouring and
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erosion of stream banks, reduced depth,
storage and carrying capacity resulting
from accumulated silt, pollutants generated by point and non-point sources,
proliferation of invasive species…and
degraded or poorly maintained freshwater and marine shorelines.35

II.

Urban Population Density and Climate
Change

The United Nations Population Fund (UNFPA) has
acknowledged that “concentration of urban populations
can increase susceptibility to disasters that are likely to
become more frequent and more intense as a result of
climate change.”36 Cities can be seriously affected by the
increase in severity and frequency of storms and many
of the aspects of urban centers can suffer including the
health and well-being of the population, the economy and
the physical and social infrastructure.37 While the UNFPA
recognizes that climate change is likely to increase the
number of serious injuries and deaths from disasters in
urban areas, it points out that “there is no automatic link
between increasing urban populations and increasing
disaster risk.”38 This is because the quality of planning,
institutions and infrastructure can be very effective in
mitigating disasters risks in densely populated areas.39 In
this regard UNFPA notes:
The fact that disasters often have a disproportionate impact on areas of high
population density does not necessarily imply that density itself is to blame
for increasing vulnerability. Rather, it
is the fact that inadequate institutions
and lack of infrastructure are often also
concentrated in areas where there are
high population densities of low-income
urban residents. In and of itself, reducing density is not a solution to reducing
vulnerability to climate-change related
disasters.40
As the United Nations Office for Disaster Risk
Reduction points out, disaster risk reduction is about
choices.41 In order for disaster risk reduction strategies
to be effective, they require systematic efforts to analyze
the causes of risks and to reduce the exposure to such
risks.42 Examples of risk reduction are taking measures to
reduce the vulnerability of people and property, planning adequately, managing land and natural resources
wisely, and improving preparedness and early warning
systems.43 In this regard, the World Bank has noted that
paying attention to vulnerability to climate change impacts “will help cities to reap future benefits and impart
greater confidence and economic dynamism to the urban
population.”44
According to the World Bank “building resilience in
a city requires a systems, or integrated, approach.”45 As
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part of this integrated approach, the World Bank recommends, among others: 1) “robust decision making involving the community”; 2) strengthening key infrastructure,
including water and power supply systems; 3) social
inclusion; 4) urban risk assessments; 5) emergency preparedness; 6) making information about the likelihood of
risks public and 7) “greater adaptive capacity through the
location, design and construction of buildings and critical
infrastructure to withstand climate variability.”46
It follows that an effective disaster risk reduction
strategy requires, first and foremost, good urban planning. Disaster management in cities needs to be seen as
an integral part of urban planning and management, not
as a separate activity.
Unless proper urban planning and related measures
are taken to reduce vulnerability to climate change risks,
“global urban hazard risk will likely continue to increase
even if hazard probabilities remain constant, because
population exposure likely offsets gradually decreasing
vulnerability that comes with rising incomes.”47 According to the United Nations International Strategy for Disaster Reduction (UNISDR), disaster reduction is essential
for achieving sustainable development:
Any effective framework for sustainable
development needs to include clear prescriptions and practical applications of
disaster and climate risk management.…
Climate change further reinforces the urgency of adopting integrated approaches
to resilient development.48
Urban density and climate change considerations are
particularly relevant for New Rochelle considering that
the City is located in Westchester County that
is one of 23 counties within the New
York-Northern New Jersey-Long Island
Metropolitan Statistical Area, which is
the most populous metropolitan area in
the U.S. and the fourth most populous in
the world… It is also a densely populated
urbanized area in the country, with 5,309
persons per square mile.49
New Rochelle is also vulnerable because of its exposure to sea-level rise given the extension of its waterfront
and its location in a catch basin area that gathers several
bodies and sources of freshwater.

III.

New Rochelle’s Planning and Regulatory
Framework

1.

Comprehensive Plan
New Rochelle’s Comprehensive Plan was adopted on
July 30, 1996. Given that this plan is 18 years old, a new
one is currently being developed. The 1996 Comprehensive Plan encompasses a set of planning proposals and
potential implementation programs designed to shape
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the physical environment of the city within the context of
redevelopment, revitalization and limited new development opportunities.50 The development and redevelopment efforts are centered in the six main focus areas of the
city where it was determined that detailed analyses and
action plans would be developed. The six focus areas of
the plan are:51

• Center City

1 and 2 because, in the face of climate change threats, new
development should take place in risk-free or reduced
risk zones. On the other hand, preserving lakes, streams
and open space could contribute to reducing flooding
risks associated to climate change. However, as they are
currently framed under the Plan, these objectives do little
in terms of achieving environmental sustainability and
reducing climate change related risks. These weaknesses
should be addressed with a greater degree of emphasis in
the Plan that is currently being developed.

• Waterfront/Pelham Road

2.

• Downtown

• East Main Street/Echo Avenue/West New Rochelle
• Fifth Avenue
Outside of these areas, the plan emphasizes neighborhood preservation of existing residential, commercial,
open space and recreation uses. Perhaps because the plan
dates back to 1996, it does not contain any references to
sustainability. Not surprisingly, it does not contain any
references to climate change either.
The overall goal of the Plan is to
Encourage planned, orderly and attractive development and redevelopment in
New Rochelle, to make the city an even
more desirable place in which to work,
live, and shop, and by which the city’s
economic base can be strengthened.52
The Specific Objectives of the Plan include the following aspects:53
1. Institute land development policies and procedures which secure appropriate development and
redevelopment in those areas where development
should take place;
2. Preserve areas where growth should be restricted;
3. Preserve and enhance the lakes, streams, waterfront, open space, historic sites and other physical
and cultural amenities which make New Rochelle
an attractive community, while eliminating conditions which detract from the quality of life;
4. Preserve sound and stable residential neighborhoods and commercial areas;
5. Maintain the fiscal integrity of the city government, expand job opportunities and strengthen the
city’s economic base by encouraging commercial
and industrial development and redevelopment,
where appropriate;
6. Encourage beautification, quality urban design
and attractive environments through site planning
guidelines and controls.
Of all of these specific objectives, the ones most
closely related to adaptation to climate change would be

Sustainability Plan (GreeNR)
On April 22, 2011 the Mayor of New Rochelle presented the community with GreeNR, New Rochelle’s first
sustainability plan.54 The Plan strives to address challenges such as “resource depletion, climate change, and social
progress.”55 To this end, it contains forty-three initiatives,
each with specific goals and recommendations aimed at
achieving environmental, economic and social progress
during the next twenty years. The Mayor acknowledged
the limitations of the planners’ predictive ability when the
plan was approved, and stated that “GreeNR should not
be viewed as a rigid document, but rather as a framework
for ongoing discussion about how New Rochelle can best
shape a bright future.”56
The Plan recognizes that “[s]ustainability encompasses environmental, economic, and social policies
that satisfy short-term needs, without compromising
long-term living standards.”57 It also acknowledges that
human activity is responsible for climate change and
indicates that “any full accounting of costs and benefits
must also tabulate the enormous price of inaction, including climate adaptation infrastructure, disaster relief and
mitigation, scarcity-induced conflict and inevitably bigger
bills for fossil fuels.”58 According to the plan, “the good
news is that human beings have the tools to address these
challenges.”59
Under GreeNR, the ten big goals to be achieved by
2030 are as follows:
1) [r]educe energy use and greenhouse
gas emissions by at least 20%; 2) [c]ut
non-recycled solid waste generations by
15% and increase recycling rate to 50%;
3) [p]reserve natural spaces and restore
inland water bodies; 4) [a]bsorb or retain
25 million gallons of water per storm; 5)
[d]ecrease sewage flow by at least 2
million gallons in peak hours; 6) [b]uild
at least 95% of new housing near mass
transit; 7) [o]pen at least one additional
mile of the shore to the public; 8) [p]lant
at least 10,000 new trees on public property; 9) [c]reate a comprehensive walking
and bicycling system; 10) [s]ubscribe at
least half of all households to the city
website.60
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The overall goal on energy and climate is to “reduce
local energy consumption and greenhouse gas emissions
while transitioning to renewable sources of energy and
adapting to probable climate changes.”61 The specific
goals by 2030 in this area are to:

and also filter pollutants that would otherwise contribute to non-point source contamination of water bodies”
and;71 6) “encourage at least 50% of New Rochelle’s single
and two-family homeowners to employ sustainable lawn
and garden care practices.”72

[a) r]educe annual per capita energy
consumption by at least 20% from
125MMbtus to 100MMbtus62 [; b) r]educe
annual per capita carbon dioxide emissions by at least 20% from 9.0 metric tons
to 7.2 metric tons [; c) r]educe municipal
energy use, GHG emissions, and costs for
lighting by at least 40% and for buildings
by at least 15% [; d) i]ncrease the average gas mileage of the municipal fleet
by 50% from 10mpg to 15mpg [; e) a]lign
with New York State objectives to obtain
at least 30% of energy from renewable
sources.63

Since one of the greatest safety hazards that New Rochelle confronts as a result of climate change is related to
flooding, any measure directed to reduce this risk can be
considered as a preventive adaptation measure. Several
goals and initiatives to that end are proposed in the Plan,
including reducing runoff from a one-inch rain event by
25 million gallons.

These goals are set within the context of Westchester
County’s Climate Action Plan, which “sets a goal of
reducing greenhouse gas emissions by 80% by 2050 with
an interim target of 20% by 2015.”64 No specific goals on
adaptation to climate change are mentioned under this
area of action. However, there are other action areas in
GreenNR that contribute to enhancing New Rochelle’s
resiliency to climate change impacts. One such action area
relates to ecology, biodiversity and public health.65
The goal under this action area is to “preserve New
Rochelle’s natural beauty, stabilize vulnerable habitats, improve air and water quality, limit or reverse the
incidence of flooding and deforestation, and promote
beneficial lifestyles and practices in order to achieve a
healthy ecosystem, healthy neighborhoods and healthy
families.”66 There are several initiatives under this goal
that are particularly relevant to increase New Rochelle’s
resilience to climate change threats, such as floods and
sea-level rise. These initiatives include: 1) “restor[ing] all
of New Rochelle’s estuaries, city-owned lakes and major
streams to an aesthetically pleasing and ecologically
healthy state, while also enhancing their natural flood
control function;”67 2) “[a]chieve no net loss of land in
substantially natural state on New Rochelle’s mainland…
[and] [r]educe the incidence and severity of flooding by
expanding permeable surface;”68 3) “increase the number of trees within New Rochelle through preservation
requirements, enhanced maintenance, and an expanded
planting program;”69 4) “reduce storm water run-off from
a one-inch rain event by 25 million gallons. Achieve no
net run-off from new development and construction.
Achieve a net increase in community-wide permeable
surface of at least 50 acres;”70 5) “[c]reate at least 5 acres of
rain gardens throughout New Rochelle, including at least
50 rain gardens on municipal property. Absorb approximately 27,000 gallons of water that otherwise would produce flooding or sanitary system inflow and infiltration,
46

3.

New Rochelle’s Multi-Hazard Mitigation Plan
(MHMP)
In 2010 the City of New Rochelle decided to prepare
a Multi-Hazard Mitigation Plan (MHMP).73 The Plan was
prepared in response to the Disaster Mitigation Act of
2000 (DMA 2000).74 “DMA 2000 requires states and local
governments to prepare all hazard mitigation plans in
order to remain eligible to receive pre-disaster mitigation
funds that are made available in the wake of federally-declared disasters.”75 DMA 2000 increases hazard mitigation
requirements and requires participating municipalities to
“identify hazards, potential losses and mitigation needs,
goals and strategies.”76
The Federal Emergency Management Agency’s
(FEMA) current regulations only require an evaluation of
natural hazards. Natural hazards are natural events that
threaten lives, property and many other assets.77 Often
natural hazards can be predicted when they tend to occur
repeatedly in the same geographical locations because
they are related to weather patterns or physical characteristics of an area.78
The hazards that the MHMP identifies for New
Rochelle are as follows: coastal and severe storms, sever
winter storms, extreme cold, floods, coastal erosion and
earthquakes.79
As required by the DMA 2000, the City
has informed the public about these
efforts and provided opportunities for
public comment and planning process.80
In addition, numerous agencies and
stakeholders were contacted and some
participated as core or support members
to provide input and expertise in the
City’s mitigation planning efforts.81 The
City of New Rochelle intends to incorporate hazard mitigation planning as an
integral component of daily government
operations through existing processes
and programs.82
As stated in MHMP, “[a] key component of a mitigation plan is the accurate identification of risks posed by a
hazard and the corresponding impacts to the community.
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Phase 1: Organize Resources

[a]pplying a recreation and open space
zone to 795 acres of land, adopting stringent storm water and pollution control
standards for development to ensure no
net increase in run-off, adopting a tree
ordinance to preserve trees on private
property and to require tree planting
in conjunction with permeable surface
expansion, site-specific capital improvements to relieve flood conditions, and
adoption of a catch basin cleaning program that addresses all basins on a 3-year
rotation, with more frequent attention to
catch basins in flood-prone areas.89

Phase 2: Assess Risks

In addition to this:

Phase 3: Develop a Mitigation Plan

following extensive community flooding in the Spring of 2007, [New Rochelle]
conducted an extensive investigation of
the most heavily impacted areas and produced preliminary designs for infrastructure enhancement in the Halcyon Park
neighborhood and along the Hutchinson River…. [The City] has [also] fully
implemented the Phase II storm water
management program as required by the
EPA. The six program requirements for
this Phase II program are: public education and outreach, public participation
and involvement, illicit discharge detection and elimination, construction of site
runoff control, post-construction runoff
control, and reducing pollutant runoff
from municipal operations.90

The process of identifying hazards of concern, profiling
hazard events, and conducting a vulnerability assessment
is a risk assessment.”83 To understand a risk, a community has to evaluate its assets and identify which ones
are exposed or are vulnerable to the identified hazards of
concern, in this case, climate change impacts.
The outcomes of the risk assessment, supplemented
by a plan to confront them, “provide[] a basis to review
past mitigation actions, future goals and appropriate
local mitigation actions.”84 Therefore, the New Rochelle
Hazard Mitigation Planning Process involves the following Phases:

Phase 4: Implement the Plan and Monitor the Process
The following are five overarching mitigation goals
that summarize the hazard reduction outcomes that the
city wants to achieve:
1. Protect Life and Property
2. Increase Public Awareness and Preparedness
3. Enhance Disaster Preparedness, Response and
Recovery
4. Protect the Environment and Natural Resources
5. Promote Partnerships
DMA 2000 requires that Hazard Mitigation Plans
consider socially vulnerable populations. These populations can be more susceptible to hazard events, based
on a number of factors including their physical ability to
react or respond during a hazard and the location and
construction quality of their housing.85 The Plan reported
that “[t]he 2000 Census data also identified 3,944 of 26,235
households as having an annual income of less than
$15,000.” The 2000 U.S. Census data indicates a total of
“7,367 persons, 10.5 percent of the total population were
below the poverty level in 1999.”86
Land-use trends can also “significantly impact exposure and vulnerability to various hazards. For example,
significant development in a hazard area increases the
building stock and population exposed to [the risk].”87
However, the New Rochelle Hazard Mitigation Plan indicates that “[n]o land use trends (residential, commercial,
etc.) have been noted as of this submittal date.”88
The city participates in the National Flood Insurance
Program (NFIP), which requires the adoption of a FEMA
floodplain mapping and certain minimum construction
standards for building within the floodplain. According
to the MHMP, the city has taken a variety of actions to
control flooding, including the following:

4.

Urban Growth Goals and the Downtown Density
Bonus Overlay Zone
New Rochelle’s GreeNR sustainability goals include
striving “to situate at least 65% of new housing units
within ½ mile of of the New Rochelle Train Station.”91 It
also strives to locate “at least 95% of new housing units
at locations with convenient, no-car dependent access to
the New Rochelle Train Station, defined as directly on a
bus or jitney route within 750 feet of a bus or jitney bus
stop.”92
Since its Comprehensive Plan of 1996, New Rochelle has sought to reactivate the downtown area and
to provide incentives for commuters who reside in the
city to live there through a Downtown Density Bonus
(DDB) Overlay Zone which was adopted on May16,
2006 through Ordinance No. 110-2006.93 In 2007 the City
sought to amend the Overlay Zone “to permit additional
Floor Area Ratio (FAR) and height at certain locations
within the Downtown Business (DB), Downtown Mixed
Use (DMU), and Downtown Mixed Use Urban Renewal
(DMUR) zoning districts within the Central Parking
Area.”94 The initial DDB Overlay Zone permits a total
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height not exceeding 390 feet on qualifying parcels in the
DMU and DMUR.95
The Downtown Density Bonus (DDB) Overlay Zone
seeks to increase the population density in the downtown area with the purpose of promoting mixed use and
planning for transit oriented development (TOD).96 Both
of these aims can also contribute to effectively reducing
emissions of greenhouse gases in New Rochelle by reducing the use of private vehicles for transport purposes by
residents, commuters and visitors.
Since increased population density tends to increase
the risks associated with climate change impacts, the
question is how can the City of New Rochelle reconcile its
Downtown Density Bonus (DDB) Overlay Zone objectives with its Multi-Hazard Mitigation Plan. While both of
these objectives are desirable, they may seemingly be contradictory in terms of decreasing the city’s vulnerability to
climate change impacts. An updated Comprehensive Plan
integrating all of these objectives in a coherent manner
could be the solution.

IV.

Analysis of New Rochelle’s Vulnerability to
Climate Change Impacts

The hazards that the MHMP identifies for New
Rochelle are as follows: coastal and severe storms, severe
winter storms, extreme cold, floods, coastal erosion and
earthquakes.
The new flood zone maps released for Westchester
County by FEMA in January, 2013 show more local areas
with expected flood hazards and more risks for homeowners and business already battered by Hurricane
Sandy.97 “The maps are called ‘Advisory Base Flood Elevations’ (ABFEs) and they can be used to help determine
flood insurance rates for property owners.”98 The new
flood zone map for New Rochelle shows extensive areas
of the city exposed to flood risks, particularly in the areas
closest to the waterfront.99
Considering New Rochelle’s high exposure to flood
risks related to weather related events, the city should be
taking aggressive measures to increase its resilience.100
FEMA has indicated that a number of building standards
and natural barriers can be used to decrease the risks
related to floods, storm surge and sea-level rise.101 FEMA
has put together a tool kit and a number of examples of
best practices for use by cities that were affected by Hurricane Sandy in New York and New Jersey to increase their
resilience.102 Adequate urban planning and management
is an effective measure to this end.
1.

The Need for a Coherent and Integrated Strategy
to Confront Climate Change Impacts
Currently New Rochelle has a unique opportunity to
achieve greater integration and efficacy of its sustainable
development objectives, including increased resilience to
climate change impacts, through the development and
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adoption of an updated version of its Comprehensive
Plan. While New Rochelle currently has very developed
sustainability strategies through its GreeNR Plan and its
Multi-Hazard Mitigation Plan, they are not sufficiently integrated to ensure a greater degree of coherence between
them and cost-effectiveness in their implementation.
Their integration would also contribute to more cohesive
decision-making processes involving the key stakeholders
for the achievement of both sets of objectives.
2.

Strengthening the GreeNR Sustainability Plan for
Increased Resilience to Climate Change Impacts
The GreeNR Sustainability Plan is goal and targetoriented and identifies specific actions and recommendations to improve New Rochelle’s sustainability in a
wide range of sectors, including biodiversity and natural
resource conservation, energy efficiency, green buildings
and transit-oriented development, to name a few. The
format of the GreeNR is very user-friendly and easy to
understand by any member of the community. It encompasses actions in the three pillars of sustainable development, namely, the environmental, social and economic
fields.
While the GreeNR mentions adaptation to climate
change as one of its goals under the section relating to
Energy and Climate,103 no specific actions on climate
change adaptation are identified. However, under other
sections of the plan, GreeNR contains actions that can
serve to strengthen New Rochelle’s resilience to climate
change impacts. These actions include the following
aspects: increasing the number of trees through preservation requirements and incentives, reducing the incidence
and severity of local flooding by controlling storm water
runoff, expanding permeable surface coverage, repairing
existing infrastructure and using new green infrastructure
models.104 GreeNR also contains strong actions and initiatives on flood control and mitigation, one of the climate
change related hazards that are most likely to affect New
Rochelle. For example, Initiative 3.19 on Flood Control
and Mitigation sets the overall goal of reducing stormwater and runoff from a one-inch rain event by 25 million gallons.105 It also sets to achieve a no net runoff from
new development and construction and to achieve a net
increase in community-wide permeable surface of at least
50 acres.106 These flood-control measures are particularly
effective considering that approximately 56 percent of
New Rochelle’s surface is estimated to be impermeable.107
All of these initiatives and actions combined are very
effective measures to decrease New Rochelle’s vulnerability to climate change impacts. Nonetheless, there are
also goals in the GreeNR which could make New Rochelle more vulnerable to climate change because of the
exposure of a greater number of people to weather related
hazards. For example, under its transit-oriented smart
growth initiative, GreeNR “strive[s] to situate at least
65% of new housing units within 1/2 mile of the New
Rochelle Transit Station [and] strive[s] to situate at least
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95% of new housing units at locations with convenient,
non-car dependent access to the New Rochelle Train
Station.”108 The plan also seeks to “achieve balanced use
patterns in the central business district and transit zone
by fostering additional office and retail development,
including at least 500,000 square feet of new commercial
construction.”109
The question is whether GreeNR’s helpful initiatives to mitigate climate change impacts are sufficient to
compensate for the increased exposure to climate-change
related hazards that higher urban density entails. The
answer is a complex one because the degree to which the
foreseeable hazards can be offset by the resiliency measures is difficult to establish. However, part of the answer
lies in balancing the equation towards safety, which
means that the initiative to increase urban density should
be in the areas least likely to be affected by climate-related
risks, such as those that statistically and historically have
not been affected by flooding.
Aside from zoning the urban density away from
hazard prone areas (i.e., site-location measures), the other
options are to climate-proof highly vulnerable areas to the
greatest extent possible by, for example, by up-grading
the drainage systems, planting roof gardens, avoiding
rain runoff from buildings with green roofs and/or raincollection systems, and flood-proofing ground floors and
basements.
One way of increasing New Rochelle’s resilience
to climate change impacts could be through climateproofing new buildings and retrofitting old ones under
the LEED or similar green-building standards that could
include enhanced resilience to climate change impacts as
a criterion for certification. However, climate-proofing is
not mentioned in the GreeNR. Also, local site plan regulations, adopted under municipal land use authority, could
routinely require developers of new buildings to floodproof the basements and first floors, to limit building in
flood prone areas and to provide vegetative buffers on
their sites.110 The Sustainable Sites Initiative, which incorporates 15 prerequisites for site certification, could also
be used as an incentive for increasing resilience to climate
change in New Rochelle.111 This could gradually evolve to
neighborhood certification for green standards, including
resilience to climate change impacts.
While there is an initiative on green building standards that focuses on energy efficiency, GreeNR does not
include any actions specifically addressed to increase
new buildings’ resilience to climate and weather-related
hazards. In this regard, Initiative 1.1 on Green Building
Standards provides that new municipal construction shall
“incorporate sustainable engineering and design elements, and strive to attain the highest LEED rating that is
economically feasible.”112
This is an area that ought to be strengthened in
GreeNR to include specific climate-proofing objectives,

particularly for neighborhoods that are highly vulnerable to floods and that are densely populated. Enhanced
climate-proofing measures should be required to obtain
construction and operating permits in densely populated
areas or otherwise high-risk zones. Zoning ordinances can
be adapted to either encourage or mandate green building. For example, New Rochelle adopted a density bonus
incentive system for developers who comply with LEED
standards.113
3.

New Rochelle’s Multi-Hazard Mitigation Plan
Another component that is useful to increase New
Rochelle’s resilience to climate change impacts is its
Multi-Hazard Mitigation Plan (MHMP), which includes
a risk assessment of the major hazards that the City of
New Rochelle is exposed to and sets out goals to increase
its resilience. The first goal of the MHMP is to protect life
and property. Within this goal there are several objectives
that could be effective to achieve climate-resiliency objectives such as:
Objective 1-3: Encourage the establishment of policies to help ensure the prioritization and implementation of mitigation actions and/or projects designed to
benefit essential facilities, services, and
infrastructure.…
Objective 1-5: Better characterize flood/
stormwater hazards events by conducting additional hazard studies and identify inadequate storm-water facilities and
poorly drained areas.
Objective 1-6: Develop, maintain,
strengthen and promote enforcement of
ordinances, regulations and other mechanisms that facilitate hazard mitigation.
Objective 1-7: Integrate the recommendations of this plan into existing local
programs.
Objective 1-8: Ensure that development
is done according to modern and appropriate standards, including the consideration of natural hazard risk.…
Objective 4-1: Protect and preserve environmentally sensitive and critical areas
and promote sustainable development
practices.
Objective 4-2: Protect and restore natural
lands and features that serve to mitigate
losses (including wetlands, floodplains,
stream corridors, hillsides and ridge
lines). Such lands should be clearly
mapped and identified for protection.
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not on the agenda of most municipal governments. The
climate change objectives under PlaNYC are as follows:
1) “[r]educe and track greenhouse gas emissions”; 2)
“[a]ssess vulnerabilities and risks from climate change”;
3) “[i]ncrease the resilience of the city’s built and natural
environments”; 4) “[i]ncrease the city’s preparedness for
These resiliency objectives under the MHMP are
extreme climate events and”; 5) “[c]reate resilient commuvaluable but are general in nature because they do not
nities through public information and outreach.”121 Part
identify the actions that are necessary to achieve them.
of the actions identified to increase the city’s resilience to
This is an area where the GreenNR and the MHMP could
extreme climate events include: 1) “[u]pdate regulations
complement each other because the GreeNR contains
to increase resilience of buildings”; 2) “[w]ork with the
specific actions that could be helpful in meeting MHMP’s
insurance industry to develop strategies to encourage the
objectives. The following chart exemplifies how MHMP
use of flood protection of buildings”; 3) “[p]rotect New
objectives could be achieved through actions identified in
York City’s critical infrastructure”; 4) “[i]dentify and
the GreeNR.
evaluate citywide coastal protective measures”; 5)
“[i]ntegrate
Multi-Hazard Mitigation Plan (MHMP)
GreeNR
climate change
projections into
Objectives
Initiatives and Actions
emergency management and pre“Objective 1-5: Better characterize flood/storm Initiative 3.19: “Reduc[ing] the incidence and
paredness” and;
water hazards events by conducting additional severity of local flooding by controlling storm
6) “[w]ork with
hazard studies and identify inadequate stormwater run-off, expanding permeable surfaces,
communities to
water facilities and poorly drained areas.
repairing existing infrastructure and utilizing
117
increase their cline green infrastructure models.” Actions:
Objective 1-6: Develop, maintain, strengthen
mate resilience.”122
“[a]ggressively seek grants to fund repair
and promote enforcement of ordinances, reguand upgrade identified deficient storm water
Despite the
lations and other mechanisms that facilitate
infrastructure[;]…[w]ork with the County and
measures that
hazard mitigation.”115
other municipalities to complete the formation
were adopted in
of a regional storm water management district
“Objective 1-8: Ensure that development is
2007 to enhance
[; e]xamine the local building and zoning codes
done according to modern and appropriate
New York City’s
standards, including the consideration of natu- with the goal of removing potential impediresilience to
ments to and creating incentives and/or reral hazard risk.”116
climate change imquirements for the use of permeable surfaces,”
pacts, Hurricane
etc…118
Sandy revealed
that they had been
insufficient. Sandy’s magnitude and its effects on so many
Despite their obvious complementarities, the GreeNR
parts led the city to take a bolder approach. That is why
and the MHMP do not cross-reference each other, except
in 2013, the city adopted a much more detailed sub-plan
for a few exceptions. The integration between the two
under PlaNYC to prepare the city for climate change imcould be achieved through the updated version of the
pacts entitled “PlaNYC: A Stronger More Resilient New
Comprehensive Plan. Greater integration between the
York.”123 The plan’s overall objective is to “provide additwo plans would be a cost-effective means of achieving
tional protection for New York’s infrastructure, buildings,
both sustainable development and disaster reduction
and communities from the impacts of climate change.”124
objectives and of involving the same set of institutions,
With this in mind, “many vulnerable neighborhoods will
actors and stakeholders in the decision-making processes.
sit behind an array of coastal defenses,” waves will “be
weakened by offshore breakwaters or wetlands,” and in
V. Best Practice Example: An Integrated
some areas “permanent and temporary floodwalls will
Approach to Sustainable Development That
hold back rising waters, and storm surge will meet raised
Also Takes into Account Resilience to Climate
and reinforced bulkheads, tide gates, and other coastal
Change Impacts
protections.”125
An excellent example of the integration of sustainThe resiliency plan for New York City is fully inteable development objectives with increased resilience
grated
into the wider PlaNYC objectives and completely
119
to climate change impacts is PlaNYC. Released in
consistent
with them. This is a model that ought to be
2007, PlaNYC was an unprecedented effort to prepare
followed
by
cities across the United States, including New
the city for increased population density, strengthen the
Rochelle,
which
shares many of New York City’s geocity’s economy and enhance the quality of life for NYC
physical
characteristics.
120
residents. At the time, combating climate change was
Objective 4-3: Continue to preserve, protect and acquire open space, particularly
high hazard areas. Include hazard considerations into the prioritization schema for
land acquisition.114

50

NYSBA The New York Environmental Lawyer | Spring/Summer 2015 | Vol. 35 | No. 1

Conclusions and Recommendations
New Rochelle has a very well developed Sustainability Plan and a Multi-Hazard Mitigation Plan. This is
more than most communities have to prepare themselves
for the challenges posed by a growing population and
increased exposure to weather-related risks. Nonetheless, there are aspects that could be strengthened and
improved. Considering New Rochelle’s vulnerability to
climate change impacts, one of its clearly defined planning objectives should be to increase its resilience to these
risks. To do so, the Sustainability Plan (GreeNR) should
be better integrated with the Multi-Hazard Mitigation
Plan (MHMP); both could be linked through the Comprehensive Plan that the city is in the process of updating.
This is an opportunity that should not be missed because
integrating these sets of objectives into a coherent urban
planning framework is likely to increase their overall effectiveness and cost-efficiency.
Specifically, the updated Comprehensive Plan should
include climate change adaptation as one of its clearly
defined goals and should link the objectives under the
MHMP and the initiatives under the GreeNR to that end.
Climate change adaptation actions should be identified
more specifically within the GreeNR and land use trends
and projections should be included in the MHMP to assess future climate-related risks in areas where an increase of population density is projected, and plan accordingly by adopting climate-resilient measures. PlaNYC is a
useful model to follow to this end. All of this is consistent
with the recommendations of the Hyogo International
Framework for Disaster Risk Reduction, which has as one
of its strategic goals “to achieve more effective integration
of disaster risk considerations into sustainable development policies, planning and programming at all levels
with special emphasis on disaster prevention, mitigation,
preparedness and vulnerability reduction.”126
Disasters are often the consequence of poor urban
planning and management. The following recommendations are particularly important to reduce New Rochelle’s
risks and to increase its resilience to climate change
impacts: 1) updating urban risk assessments related
to climate change; 2) making the information about
the likelihood of risks public; 3) enhancing emergency
preparedness measures; 4) hazard-proofing new buildings and urban infrastructure as a standard procedure; 5)
maintaining infrastructure for provision of basic services
during emergency situations; 6) using land use management techniques, such as zoning, to prevent settlement
or re-building in the most hazardous areas; 7) ongoing
sharing of information and decision-making that involves
interested stakeholders and the community at large; and
8) protection of key ecosystems and resources as natural
buffers against climate change impacts.127
Increasing New Rochelle’s resilience to climate
change impacts is bound to reap many sustainable de-

velopment benefits and is likely to save lives and costs in
the future. Considering its exposure and vulnerability to
floods and sea-level rise, planning and allocating sufficient resources to reduce New Rochelle’s exposure to
climate change impacts should be a priority for the city.
This is one of the lessons from Hurricane Sandy.
In terms of future urban planning and land use
trends, New Rochelle should aim to develop in areas
which are less likely to be affected by climate change
impacts, and should strive to strengthen its resilience in
the more vulnerable areas, such as the ones historically affected by floods and those with a high population density.
In conclusion, good urban planning is the key to
achieving a balanced combination of seemingly divergent objectives such as increased population density and
enhanced resilience to climate change impacts. It is also
the best way of achieving both sets of climate change
objectives: mitigation and adaptation. The city of New
Rochelle could set an example for other cities to become
not only sustainable communities but also more climate
change resilient ones.
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