Risk Analysis and Facilities

CHAPTER FOUR

RISK ANALYSIS AND FACILITIES
This Chapter examines the locations of fire stations within the City in relation to
geographic distribution, response capability, demographics, and insurance rating recommendations1. The performance of the respective fire crews to respond to emergency
incidents is assessed based upon time travel and service demand patterns. Additionally,
the physical location of NRFD fire station facilities is reviewed. Finally, related
conclusions and recommendations are provided for consideration.
CFAI FIXED FACILITIES CRITERIA
The Study Team considered criteria from the Commission on Fire Accreditation International (CFAI) as the NRFD facilities are considered as part of this Fire Department
Study.
The CFAI accreditation criteria related to fire department fixed facilities are as follows:
Fixed facility resources are designed, maintained, managed and adequate to meet the
agency’s goals and objectives.
Performance Indicators
1. Space allocations are adequate for agency functions such as operations, fire
prevention, training, support services and administration.
2. Buildings and grounds are clean and in good repair. Maintenance is conducted in a
systematic and planned fashion.
3. Physical facilities are adequate and properly distributed in accordance with stated
service level objectives and standards of cover.
4. Facilities are in compliance with federal, state and local regulations.

1

Raw GIS data used in visualizations and analyses were obtained from Westchester County GIS.
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CURRENT FIRE STATION LOCATIONS
Currently, the New Rochelle Fire Department provides fire and EMS transport and first
responder services from the following fire station facilities:
Figure 4.1
NEW ROCHELLE FIRE STATIONS & APPARATUS
!"#"$%& '(#)*+,$-"
.//)(00
1&2$&( 3),4567#//()
.89,-#&4(:
;(04,(
!
!"##
$%&'())*+,-&./
0-1*-2&3!
4(552)&!!
6)(-+7()2&89:! ;2+7<2&$
3
!"3#
!=9&>2?+/2)&:@2 0-1*-2&33
4(552)&!3
8
!"93
=%#&A,)/B&:@2
0-1*-2&38
4(552)&!8
6)(-+7()2&89:3
$
!"!!
!%%&C)(D2&:@2
0-1*-2&3$
%
!"#9
$%#&./(//,-&;5
0-1*-2&3%
6)(-+7()2&89:8EE
'F
!"#3
"9&G2(<H,)/&IJ
E&6B2&:K?<J(-72&+2)@*72&*+&L),@*525&?M&6)(-+7()2N&O-7P&&
EE6B*+&*+&(&QB(JHR<-*/Q&,)&QC(M&S-*/Q&5<2&/,&K<J/*LJ2&7(JJ+N&/B2&<-*/&*+&(++*1-25&-,/&B,<+25&*-&./(/*,-&
%&?</&*+&/,&),(K&/B2&-,)/B&2-5&()2(&-2()&F<(D2)&;*512&;,(5P

SERVICE AREA DESCRIPTION
The City of New Rochelle is located in Westchester County, New York, along the north
shore of the Long Island Sound. New Rochelle is well within the New York City
Metropolitan Area just north of the Bronx. Its 11-square-mile arrowhead-shaped
geography is fully developed with a mix of urban and suburban neighborhoods. Its
location along Interstate 95 (New England Thruway) and a major railway position New
Rochelle as a “bedroom” community for workers commuting to NYC to the south and to
workplaces north in White Plains, NY, and in Connecticut. Interstate 95 has two exits
serving New Rochelle on either end with a toll plaza that creates congestion and potential
for accidents with vehicles switching lanes.
A busy rail station within the City serves as a stop for both Amtrak and Metro North,
whose lines converge/diverge within the City’s south side. This line is also utilized for
freight traffic in addition to passenger lines, which increase the potential for either a
hazardous-materials or a mass-casualty incident. Within this area, an urban density of
commercial development, multiunit housing, and high-rise buildings are found. In
addition, three academic institutions call New Rochelle home: Iona College, Monroe
College, and, the namesake, College of New Rochelle. These institutions enroll
commuter and dormitory-housed students. A major medical center also operates with this
area.
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Figure 0.1
CITY SKYLINE

While this busy transportation corridor dominates the southern core of the City’s urban
area, the north side of town is a collection of bucolic suburban neighborhoods replete
with parks, country clubs, and private preparatory schools. Along the northwest side of
town and through the northern tip runs the Hutchinson River Parkway, another major
thoroughfare in the metropolitan region. New Rochelle is served by several exits along
this route, as well.
The waterfront enjoys views of the Long Island Sound with a marina, parks, upscale
beach clubs, and higher priced homes that belie the presence of the City yard and a
wastewater treatment facility in the same area. There are many small and uninhabited
islands off the waterfront. The largest, David’s Island, was a former military installation
and only the unused street network remains today. Glen Island is developed and is
reached via a bridge. Other small islands that have structures on them are accessible only
by boat.
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Figure 4.3
CITY OF NEW ROCHELLE FIRE DEPT. STUDY BASE MAP
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POPULATION & HOUSING
The population of the City includes 77,062 residents according to the 2010 U.S.
decennial Census. This is an increase of approximately 7% from a decade earlier when
the residential population was 72,182 persons. Historically, the City population had been
decreasing steadily since 1960, reaching a low point in the 1980 Census. Since then, the
City’s residential population has reversed the trend to exceed 1960s level.
Figure 4.4
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Figure 4.4 represents residential population and does not account for the variation during
the daytime hours for commuters, shoppers, and out-of-area employees. It is estimated
(using Census data) that New Rochelle declines approximately 8% in population as
people converge into New York City and elsewhere for work. Once again, this does not
factor flow-through traffic, shoppers, tourists, and commuter college students. For
instance, according to the Metropolitan Transit Authority, the New Haven Line, which
passes through New Rochelle, set a ridership record of 38.8 million trips recorded in
20122. The residential population is also not evenly distributed. It is well understood that
demand for emergency services correlates with areas of higher population. Figure 4.5
shows the concentration of residential population by Census block group areas.

2

http://new.mta.info/news/2013/01/30/ridership-records-lirr-metro-north
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Figure 4.5
POPULATION DENSITY
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Although general population levels play a role in the geographic distribution of demand
for fire and medical services, it is important to examine the composition of the population
since the aged and pediatric populations are more prone to serious medical emergencies
and to succumb to smoke and fire due to their behavioral tendencies during a fire.
Children often hide making an interior search by firefighters more difficult, while
mobility issues limit the ability of the aged to escape. The following graphic (Figure 4.6)
illustrates the levels of population by age group in New Rochelle.
Figure 4.6
CURRENT POPULATION BY AGE GROUP
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Six percent of the City’s population is less than five years old, 12.6% are younger schoolaged children (under age 15), and 15% are over 65 years of age. Efforts for fire
prevention and fire escape procedures should be focused on those populations. It is
fortunate for the City of New Rochelle to have the largest segment of its population
within the 5-24 years-of-age cohort. It has overtaken the next oldest age group, the prime
working ages of 25-44, which declined in numbers in the 2000 Census. Figure 4.7 details
the change in age cohort levels over the previous two Census tabulations of residential
population.
Figure 4.7
POPULATION CHANGE
Demographic Change- 2000 to 2010
Total Pop
2010
77,062
2000
72,182
change
7%

Age <5
4,696
4,879
-4%

5 to 24
20,929
18,783
11%

25 to 44
19,765
21,281
-7%

45 to 54
10,974
9,440
16%

55 to 64
8,987
6,614
36%

65 to 74
5,509
5,468
1%

75 and up
6,202
5,717
8%

While the increase in the student-aged population could put pressure on the public
education system for space, increased on-campus, college-age population3 is perhaps due
in part to an increase in student enrollment to the three colleges in the City landscape.
The older age cohorts (45-54 & 55-64) have significant increases in population numbers.
It should be noted that within the next ten years the bulk of the “baby boomer” population
(those born between 1946 and 1964) are poised to enter the ranks of the “senior citizen”
(generally those above the age of 65). It is expected that demand for medical emergencies
will rise significantly and the threat of fatal fire death may also increase based upon the
age progression of the population.
According to the U.S. Census, the amount of New Rochelle family households has
increased to 18,179 in 2010 from 17,541 families in the year 2000. Economic censuses
are conducted every five years and the latest numbers have not yet been published.
However, the amount of businesses in New Rochelle has declined very slightly from
2,554 in 2007 from the previous Census in 2002 when business count equaled 2,569.
In Figure 4.8, housing is examined by occupancy types. It should be noted that a higher
than average national and statewide rate of renter-occupied properties exists. This is
important because areas of lower vacancy and rental properties are typically reflective of
better economic means that correlate with lower demand for emergency services.
3

https://www.census.gov/population/www/cen2010/resid_rules/resid_rules.html
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Figure 4.8
HOUSING BY OCCUPANCY

Rental properties and vacant properties are more numerous in areas such as New
Rochelle, not only because of its urban nature, but because of university student housing.
In addition, several high-rise rental residential buildings have been constructed near the
transportation corridor downtown to cater and attract commuters who work outside of
New Rochelle. Figure 4.9 illustrates that all segments of housing have increased since the
2000 U.S. Census.
Figure 4.9
HOUSING OCCUPANCY CHANGES
Housing Information- 2000 to 2010
2010
2000
change

Housing Units Owner Occupied Renter Occupied Vacant
29,586
14,317
13,636
1,633
26,995
13,176
13,013
806
10%
9%
5%
103%
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The increase in vacant units is attributed to the increase in the available units for rent
since the construction of the new residential towers and not necessarily reflective of a
dramatic economic downturn in the City.
FIRE STATION AND APPARATUS DISTRIBUTION
This section will examine the New Rochelle Fire Department’s deployment, risks, and
performance in delivering emergency services within the City. NRFD operates out of five
fire stations. Four of these are clustered within the southern side of the City near the
transportation corridor and the downtown urban area. The fifth station is located to the
extreme north side of the City. Figure 4.10 displays the locations of the fire stations
relative to the City area and roadway network.
While all of the fire stations have crews to operate an Engine-type apparatus, stations 1
through 3 have crews that are assigned to ladder or truck type apparatus. Transcare
Ambulances respond from Stations 1 and 3. The rest of the very limited space in the
existing fire stations house specialty vehicles such as a Heavy Rescue unit, a building
collapse unit, and a mass casualty equipment truck. Fire administration has its
headquarters at City Hall, a fortunate placement to foster cooperation between City
departments.
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Figure 4.10
CITY FIRE STATIONS
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STATION LOCATION ASSESSMENT
The location of a fire station for a specific community depends upon the ability to travel
within the geography, demographics, and the distribution of commercial, industrial, and
residential property. There are nationally recognized benchmarks for locating a fire
station that will be discussed in the sections that follow.
ISO Criteria
The Fire Suppression Rating Schedule utilized by the Insurance Services Office (ISO) in
its evaluation of municipal fire suppression capabilities includes fire station location
analysis with objective mileage-based criteria. Item 560 in the Fire Suppression Grading
Schedule, Edition 6-80, reads as follows:
“The built-upon area of the City should have a first-due engine company within
1.5 miles and a ladder-service company within 2.5 miles.”
The ISO considers the optimum physical location of engine companies and ladder
companies essential to earning maximum credits under the Fire Department Item in the
Schedule. Obviously, engine companies and ladder companies are placed in fire stations.
So it is the location of the fire station that becomes important to the evaluation process
used by the ISO. These are very conservative estimates. The problem with using mileage
alone is that, speed capability of the road affects the time travelled; the ISO criterion does
not take this into account. It should be strongly noted that ISO apparatus distance is only
one of many criteria to which the ISO evaluates a department to include equipment,
testing, and dispatching. Nonetheless, Figure 4.11 shows the 1.5 mile distance of Engine
Company from the stations.
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Figure 4.11
ISO ENGINE DISTANCE
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Except for the extreme ends of the street network on the waterfront, the majority of the
area unable to be reached in the ISO recommended distance for Engine companies is
between Station 3 and Station 5. There is extension of coverage into the towns of Pelham
and Scarsdale, but, unfortunately, for ISO criteria, this may not benefit any of the
departments.
Figure 4.12 illustrates the 2.5-mile distance for a ladder truck from the stations that house
them. Truck apparatus, with their long ladders are able to reach higher buildings and
larger square footage structures (e.g., “big box stores”). Fire departments typically
position them near an area that contains many such structures and that is why the NRFD
has clustered them in the downtown area4.
All of the higher buildings in New Rochelle are within the ISO 2.5-mile review distance.
However, not all large buildings are multi-storied, such as “big box” stores. Buildings
that have a larger finished square footage are identified in Figure 4.13. It will be seen that
most large-area buildings are also within the ISO distance limit for Ladder companies,
save for a few in the north end.
Community Risk Criteria
Another way of approaching this issue is to define levels of land-use risk and assign a
response-time requirement to each risk, rather than use just straight mileage response.
These risks can be defined as follows:
1. Highest - Refineries, large industry, hospitals, school dormitories, lumber yards,
and propane storage facilities without built-in suppression or detection systems;
2. High - High-rise hotels and residential buildings, large shopping centers, and
industrial complexes;
3. Medium - Commercial and industrial facilities with sprinkler systems, small
shopping centers, and high-density, medium density residential buildings;
4. Low – Lower density single-family dwellings
5. Minimum - Wide separation of single family dwellings and farm land.

4

ISO Needed Fire Flow Inventory
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Figure 4.12
ISO LADDER DISTANCE AND MULTI-STORIED BUILDINGS
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Figure 4.13
ISO LADDER DISTANCE AND LARGE-AREA BUILDINGS
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In the International City Management Association’s (ICMA) study on Fire Station
Location Analysis: A Comprehensive Approach, the data in Figure 4.14 on the response
time requirements of some cities were provided in an article by Susan B. Benton and
Neal B. Carpenter entitled “A Computerized Approach to Fire Station Location.”
Figure 4.14
COMPARATIVE RESPONSE BY RISK
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Some of these response time goals are conservative and the pattern of response is
unrealistic given the scattered nature of land-use risk in most communities. Nonetheless,
it is useful to examine New Rochelle’s land-use risk relative to fire hazard in comparison
to the fire station locations. In Figure 4.15, the Land Use classifications5 were recategorized generally into the five risk levels described in Figure 4.14.
Almost all of the highest risk areas are near the clustered set of fire stations. These are
along the interstates, railways, and the downtown area. This is an appropriate and
fortunate arrangement given the geographic locations of the higher land-use risk.
Just as zoning classification brings an associated amount of risk to the fire service, so do
certain buildings. In Figure 4.16, high-risk targets due to the materials in use, community
significance, or public assembly areas are shown in relation to the current fire stations.
As expected, most of the buildings that pose a higher risk for the fire and emergency
medical crews are within the downtown area near the transportation corridor on the
southern side of the City as seen on a previous map. This holds true, as well, for the
City’s affordable and assisted housing buildings.

5

Westchester County GIS Land Use Data
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Figure 4.15
LAND-USE RISK
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Figure 4.16
TARGET RISKS
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Response-Time Capability Criteria
The response time of fire and EMS apparatus to the scene of an emergency incident is an
essential determining factor as to the magnitude of the fire or medical emergency that the
fire department must handle upon arrival on the scene of the incident. The theory is the
shorter the response time, the smaller the fire that must be extinguished and the better
opportunity for paramedics to save critical patients.
Time-related criteria for determining and evaluating fire station locations may be viewed
from the perspective of two broad categories of types of incidents: fire and emergency
medical service related incidents.
Fire-Related Response-Time Considerations
One of the key factors to consider in assessing response times to fires is the time from
ignition to flashover. The instantaneous eruption into flames generates a tremendous
amount of heat, smoke, and pressure with enough force to push beyond the room of
origin through doors and windows. The combustion process then speeds up because there
is an even greater amount of heat to move to unburned objects.
The time from ignition until water is applied to a fire should be no longer than the six to
nine minutes it takes for flashover to occur with a free-burning fire. Again, flashover is
defined as the instant burning of an explosive mixture of heated air, smoke, and gases
that flashes through openings around the fire area, such as doors and windows. This does
not include a smoldering fire, which can burn for hours before breaking out into the freeburning stage.
Flashover is a critical stage of fire growth for two reasons. First, no living thing in the
room of origin will survive, so the chances of saving lives drop dramatically. Second,
flashover causes a quantum jump in the rate of combustion, and a significantly greater
amount of water is needed to cool the burning material below its ignition temperature.
More firefighters are needed for fire attack, and there exists the likelihood of reduced fire
safety. Figure 4.17 is a summary of the significance of flashover in the process of
fighting fire.
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Figure 4.17
FLASHOVER COMPARISON
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Source: Creating and Evaluating Standards of Response Coverage for Fire
Departments, 3rd Edition - Summer 2001, CFAI

For these reasons, it is critical that fire suppression forces reach a fire as quickly as
possible in order to initiate effective suppression efforts prior to flashover. Travel time
must be kept short enough to ensure that it does not exceed the six-to-nine-minute
flashover requirement for a reported fire in a structure.
EMS-Based Response-Time Considerations
Time is one of the most important factors relating to patient outcomes in emergency
medical situations. Rapid delivery of EMS is essential in the acute situation of cardiorespiratory arrest; a measurable factor is the time from heart stoppage and cessation of
breathing (clinical death) to when irreversible brain damage begins (biological death).
Although the time varies with patients and conditions, the generally recognized
intervention time to prevent biological death is four to six minutes. Time is also critical in
heart attacks, stroke, and major trauma where time interval recommendations for
emergency crews have been established by the American Heart and Stroke Associations
and by trauma surgeons.
NFPA 1710 Standard
There are a number of applicable NFPA standards and practices that include response
time considerations important to labor and fire officials nationwide. NFPA 1710
(Standard for the Organization and Deployment of Fire Operations) response-time related
provisions are described in the following sections.
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NFPA 1710 is an industry standard that serves as a benchmark for the fire department
organization and deployment of services offered by firefighters. It is the standard for
paid/career fire departments that describes the requirements for delivery of services,
response capabilities, incident management, and strategy.
This Standard includes the following benchmarks related to call receipt and processing
time, turnout time, and response (travel) time:
• Turnout time of eighty seconds on fire suppression calls and sixty seconds for
EMS calls;
• The fire department’s fire suppression resources deployed to provide for the
arrival of an engine company within a four-minute travel time and/or the initial
full alarm assignment within an eight-minute response time to 90 percent of the
incidents;
• The fire department’s EMS basic life support (BLS) resources with automatic
defibrillator equipment deployed to provide for the arrival of a BLS unit (EMS
first responder or transport unit) within a four-minute travel time; and,
• The fire department’s EMS resources providing advanced life support (ALS)
service deployed to provide for the arrival of an ALS company within an eightminute travel time to 90 percent of the incidents.
It should be noted that the various standards and criteria discussed in previous sections
placed a high priority on both the effective delivery of fire and EMS service in the
protection of life and property. Moreover, the safety of the firefighters and officers
delivering the services and safety for the customer and stakeholder were important
considerations to the development of these standards and to their application. Not all
requests for services to the fire department ought to be construed as requiring apparatus
to respond emergently or within the short time constraints. These should be limited to the
critical emergencies in which they were designed. NRFD should prioritize both fire
and EMS service requests and adjust response time objectives and policies of
responding with lights and sirens accordingly.

90

