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Executive Summary

This technical report presents the findings of an analysis of 
potential locations for distributed energy resources in the Sandy-
affected region of New Jersey, as defined by the U.S. Department 
of Housing and Urban Development. The analysis conducted 
for this project uses spatial statistics to identify clusters of public 
facilities and buildings located in low- or moderate- income areas 
that, taken together, comprise “town centers” that may be suitable 
for community microgrids. A town center is defined as a geography 
that includes statistically significant public buildings and facilities 
that overlap or are adjacent to low-to-moderate income census 
tracts. For each town center, a potential anchor is identified. An 
anchor could be a wastewater treatment plant or a statistically 
significant public facility or building that uses a large amount of 
energy. This analysis identifies 24 town centers in 17 municipalities 
in the 9 Sandy-affected counties in New Jersey.

This report also presents the methodology used to identify 
the 24 town centers. The methodology describes data collection, 
data processing, how errors were identified and reconciled, the 
spatial statistics tests used to identify spatial patterns, and the way 
that town centers were defined, identified and prioritized. The 
appendices present 36 additional locations that were identified 
but were not prioritized as town centers.

The project did not attempt a detailed site-by-site evaluation of 
each facility and building’s electric and thermal consumption, but 
was based on geospatial methods and best practices for community 
microgrid planning methods. As such, the findings in this report 
represent the first phase of a screening study. Subsequent studies 
will need to assess daily and hourly energy needs and evaluate 
the technical and financial feasibility of installing distributed 
generation at the proposed sites.
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Findings

Figure 1. Potential Town Center Locations This analysis identified 24 town centers in 17 municipalities across 
the 9 Sandy-affected counties in New Jersey.  These 25 town centers 
were narrowed down from a list of 62 “hotspots” and groupings 
that resulted from a Cluster-Outlier analysis in ESRI’s ArcGIS. The 
24 town centers are presented in this chapter. All other groupings 
that were not prioritized and identified as town centers are listed 
in the Appendix. 
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ATL 1 is located in Atlantic City. The anchor for the town center 
is Institute for Human Development - Women’s Residential Drug 
Treament Center. This town center includes 1 school, 1 fire station 
and 1 emergency dispatch service in addition to the anchor. It has 
216 public housing units and all of the facilities are in LMI census 
tracts. 

Atlantic County

The population in Atlantic County is concentrated near Atlantic 
City, resulting in only 1 potential town center. This town center 
has a large number of public housing units and has a total of 3 
inpatient healthcare facilities including the anchor. Overall 
population density of Atlantic County is 494.1 person per square 
mile compared to 1,185 persons per square mile.

Figure 2. ATL 1 
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BE 2 is a town center located in Ridgewood. It is anchored by the 
Valley Hospital. In addition to the anchor, there are 3 schools in 
this town center. There are no public housing units and none of the 
facilities are located in LMI census tracts.

Two town centers were identified in Bergen County. These town 
centers are obvious choices because they include statitically 
significant “clusters” (high-highs) and“outliers” (low-highs and 
high-lows). Where there are “high” facilities, there are potential 
anchors. BE 1 and BE 2 both include a diversity of buildings, 
including those that could potentially serve as shelters (e.g. schools) 
and a number of public housing units.

Bergen County

BE 1 is located in the town of Paramus. Bergen Medical Center is 
the potential anchor. The town center has 5 facilities including 1 
vocational facility, 1 ambulance disptach service, 1 shelter and 1 
Department of Human Services office. There are no public housing 
units in this town center and none of the facilities are in LMI 
census tracts.

Figure 3. BE 1 

Figure 4. BE 2 



10 Technical Memo | October 2014

Cape May County

Cape May County does not have any town centers that fit the 
criteria discussed in Chapter 2. The facilities and they are spread 
apart across the county. This is due to Cape May’s low population 
density of 382 people per square mile compared to New Jersey’s 
1,185 people per square mile. As a result there were only 2 potential 
town center where two facilities are within a 0.5 mile radius of a 
suitable anchor. Due to the lack of public housing or LMI census 
tracts in vicinity of some other potentials for an anchor, they were 
not included as Tier 1 town centers.

CM 1is anchored at Cape May County Municipal Utilities 
Authority. It includes the Cape May Couty Fire Academy and 1 
vocational institute. There are no public housing units in this town 
center. There are no facilities in LMI census tracts.

Figure 5. CM 1  

CM 2 is located in Lower Township and anchored at Lower 
Township Municipal Utilities Authority. It includes the 1 
municipal building and 1 school. There are no public housing units 
in this town center. There are no facilities in LMI census tracts.

Figure 6. CM 1  
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Essex County

It is important to note that much of data for Essex county from the 
MOD IV dataset are missing. Thus the results here are concentrated 
in Newark — the municpality for which most of the required data 
are available. Nonetheless, the town centers presented here are still 
suitable for microgrids. The town centers presented here are in close 
proximity to each other. All of the anchors for each town center 
are unique, though some of the buildings and facilities included 
in the buffer for the one town center may also be included in the 
buffer for other town centers.

Figure 7. ES 1 

ES 1 is located in Newark and is anchored at Essex County 
Juvenille Detention Center. It has 30 facilities including 17 
schools, 4 university buildings, 2 ambulance disptach services, 2 
fire department engine, 1 municipal building, 1 library, 1 charity 
center and 1 inpatient healthcare facility.

Figure 8. ES 2 

ES 2 is located in Newark and it is anchored at St. Micaels Medical 
Center. It has 26 facilities including 13 schools, 5 NJIT buildings, 
2 museums, 1 fire and rescue, 1 library, 1 performance art center, 
1 municipal building and 1 sports arena. There are 880 public 
housing units in this town center. Nine of the facilities are in LMI 
census tracts.



12 Technical Memo | October 2014

Figure 9. ES 3 

ES 3 is located in Newark and anchored at Mount Carmel Guild 
Behavioral Healthcare System. This town center has 20 facilities, 
including 9 schools, 3 municipal buildings, 2 athletic centers, 1 
performing arts center, 1 museum and 1 library. There are 10 public 
housing units in this town center. Six of the faiclities are in LMI 
census tracts.

Figure 10. ES 4 

ES 4 is located in Newark and the University Hospital is the 
potential anchor. There are 18 facilities in this town center 
including 1 fire station, 1 library, 15 schools and 29 public housing 
units. Of these, 18 public housing units and 14 facilites are in LMI 
census tracts.

Figure 11. ES 5 

ES 5 is located is in Newark. There are 12 facilities in the town 
center. It is anchored at Childern’s Hospital of New Jersey and 
includes 1 additional inpatient health care facility along with10 
schools, 1 municipal building and 1 library. There are no public 
housing units in this town center. Out of the 12 facilities, 8 are in 
an LMI census tract.

Figure 12. ES 6 

ES 6 is located is in Newark. There are 10 facilities in the town 
center. It is anchored at Saint James Hospital and includes 8 schools 
and 1 fire department. It has no public housing units. All of the 
facilities are in LMI census tracts.
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Figure 13. ES 7 

ES 7 is located in Newark and is anchored at Columbus Hospital. 
It has 6 facilities including 1 fire department station and 4 schools. 
There is no public housing in this town center. Two of the facilities 
are in LMI census tracts.
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Hudson County

There are 6 town centers in Hudson County. The high number of 
town centers is, in part, a function of the density of development 
in the county. HU1 and HU2 are obvious choices because there 
are a large number of different types buildings in proximity to the 
anchor and there is also a great number of public housing units in 
the vicinity. Similarly, HU3, HU5 contains a waste water treatment 
plant, which gives off waste heat that can be used to generate energy 
for nearby facilities in the town center. HU4 and HU6 all contain 
a diversity of buildings that are important for life safety.

HU 2 is located Jersey City, anchored at Christ Hospital and the 
town center has 3 schools. There are 384 public housing units in 
this town center and all of them along with the anchor and 2 of 
the facilities are in LMI census tracts. 

HU 1 is located in Hoboken, anchored by Hoboken University 
Medical Center. There are 15 facilities in this town center which 
include 8 schools, 2 fire department engines, 1 library, 1 abulance 
dispatch service and 1 fire department headquarter. It has 1058 
public housing units, all of which along with 1 facility are in LMI 
census tracts. 

Figure 15. HU 2

Figure 14. HU 1
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HU3 is a town center in Jersey City. It is anchored at the Jersey 
Adam Street waste water treatment plant and it includes 5 schools 
, 4 fire stations 1 libarary and 192 public housing units. The public 
housing units as well as 1 of the facilities is in LMI census tracts.

HU 4 is located in Jersey City. The town center is anchored by 
the Jersey City Medical Center and includes 4 schools, 1 fire 
department engine and 192 public housing units. The anchor and 
public housing units are located in LMI census tracts. 

HU 5 is a town center in Union City. It is anchored at North 
Hudson Sewerage Authority sewage treatmen plant. It has 19 
facilities including 14 schools, 3 fire and rescue squads, 1 emergency 
medical service and1 municipal building. There are 84 public 
housing units in this town center. Ten of the facilities, including 
the anchor, are located in LMI census tracts. 

HU 6 is located in Bayonne and Bayonne Medical Center is the 
potential anchor for this town center. There are 13 other facilities 
in this town center including 8 schools, 1 municipal building, 1 
public library, 1 ambulance dispatch center and 1 fire department. 
There are 126 public housing units in his town center. None of the 
facilities are in LMI census tracts. Although not located in LMI 
census tracts, HU6 is identified as a town center because it has a 
large number of public housing units within the 0.5 mile buffer.

Figure 17. HU 4 Figure 19. HU 6

Figure 16. HU 3 Figure 18. HU 5
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Middlesex County

Middlesex County has one town center; It is a mix of similar 
facilities. It is anchored by hospital and has a great diversity of 
facilities, it contains a number of different types of buildings and 
facilities, many of which are located in LMI census tracts.

MDS 1 is located in New Brunswick with Robert Wood Johnson 
University Hospital as the potential anchor. This town center 
has 21 buildings which includes 7 Rutgers University buildings, 
3 additional inpatient health care facilities, 1 city hall, 6 schools 
and 2 emergency dispatch services. There are also 26 public housing 
units in this town center. All of the public housing units and 7 of 
the facilities are located in LMI census tracts. 

Figure 20. MDS 1 
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Monmouth County

MNM 2 is anchored at Riverview Medical Center. It includes 
1 school, 5 emergency dispatch services and 1 library. There are 
no public housing units in this town center. There are no public 
housing units in this town center and none of the facilities are in 
LMI census tracts.

Monmouth County has two town centers. MNM 1 is anchored 
at a waste water treatment plant in proximity of a large number 
of public housing units, and MNM 2 is anchored at an inpatient 
healthcare facility. They are obvious choices because they contain 
highly critical facilities that also high energy consumers, in close 
proximity of public housing units and other critical services. 

MNM 1 is located in Long Branch. It is anchored at Long Shore 
Sewage Treatment Authority waste water treatment plant. It 
includes 1 emergency dispatch service and 2 schools. It also includes 
287 public housing units, out which 230 units are in LMI census 
tracts along with 2 of the facilities.

Figure 21. MNM 1 

Figure 22. MNM 2 
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OC 1 is located in Lakewood and its potential anchor is 
Fountainview Rehab Center. This town center has 9 buildings 
which includes 2 additional inpatient facilities, 5 schools and 1 
fire department. There are no public housing facilities in this town 
center and 4 of the facilities are in an LMI census tracts.

Ocean County has a poulation density of 442.2 people per square 
mile, while New Jersey has a density of 1,185 people per square 
mile. Most of this population in Ocean is concentrated in the 
north eastern part of the county. As a result we have only one town 
centers — OC 1. It is anchored at a inpatient healthcare facility 
and has 2 more similar faciliies in the vicinity along with other 
critical services. 

Ocean County

Figure 23. OC 1 
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Union County

UNI2 is located is Elizabeth and the anchor is Trinitas Hospital 
- Newpoint Campus. The town center has 7 facilties it includes 6 
schools in addition to the anchor. There are 126 public housing 
units in the town center. All facilities as well as the public housing 
unites are in LMI census tracts.

There are four town centers in Union County. Both are anchored 
by medical facilities, contain a diversity of buildings and facilities, 
and include a large number of public housing units. UNI 1 is given 
priority as has more public housing units than UNI 2. Both of 
them are located in Elizabeth. UNI 4 does not have a hot spot but 
has been included due to the presence of a great number of public 
housing in the vicinity. 

UNI1 is located in Elizabeth. The anchor is Trinitas Hospital. Th 
ere are 13 facilities in the neighborhood comprised of 1 library, 
1 museum and 10 schools. There 249 public housing units in the 
town center. In this town center, 8 facilities are in LMI census 
tracts.

Figure 24. UNI 1 

Figure 25. UNI 2 
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UNI 3 is located in Rahway and the anchor is Robert Wood 
Johnson Hospital. The town center has 9 facilties it includes 1 
additional inpatient healthcare facility, 4 schools, 1 fire depatment 
station and 1 library. There are no public housing units in the town 
center. None of the facilities are in LMI census tracts.

Figure 26. UNI 3 
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Methodology

Data Collection
The first step in the analysis was data collection. The data collected 
include geographical, feature, socio-economic and energy 
consumption data. 

Geographic Data
This study focuses on the 9 Sandy-affected counties of New Jersey, 
as defined by HUD. Geographic data include county boundary 
files for these counties: Atlantic, Bergen, Cape May, Essex, Hudson, 
Middlesex, Monmouth, Ocean and Union. The shapefiles for these 
administrative boundaries were downloaded from New Jersey 
Geographic Information Network website (NJGIN).

Feature Data
Feature data includes all of the public facilities and buildings 
that could be part of a town center. As per the guidelines of this 
analysis, only buildings that are open to the public or could serve 
a public purpose, such as sheltering, during an emergency were 
considered. Private commercial and industrial buildings were not 
included in this analysis. The data were derived from three sources. 
The New Jersey Geographic Information Network (NJGIN), 
hosts data from the Homeland Security Infrastructure Program 
(HSIP). HSIP shapefiles  were downloaded for police stations, fire 
stations, hospitals, correctional facilities and emergency shelters. 
The MOD IV dataset is maintained by the New Jersey Department 
of the Treasury and includes property data by county. MOD IV 
data for each of the 9 counties under study were also downloaded 
from NJGIN. The following building types were selected from the 
MODIV dataset for this analysis: municipal buildings, community 
centers, emergency shelters, educational institutions, public safety 
buildings, correctional facilities, recreational centers, libraries and 
museums.

The New Jersey Department of Environmental Protection 
provided a dataset of waste water treatment plants located in New 
Jersey. This dataset was clipped to the 9 counties under study. There 
are 98 waste water treatment plants in the final dataset.

Public housing units were obtained from HUD. The data is 
from year 2012. 

Socio-Economic Data
In order to comply with the Community Development Block 
Grant-Disaster Recovery, 80% of the investments must be made 
in low-or moderate-income areas. HUD provides a dataset of low- 
and moderate income census tracts, in which at least 51% of the 

population is classified as low- or moderate - income according 
to annually revised income limits for HUD programs. The 2014 
revised income limits were used for this analysis.  There were 335 
census tracts that are classified as low-and moderate income census 
tracts. 

Energy Consumption
Energy consumption data were collected in order to classify 
building energy load. The Energy Information Administration’s 
Commercial Building Energy Consumption Survey (CBECS) 
was used because it was more accessible than obtaining utility 
data for the large number of buildings and facilities that were 
compiled for this analysis. (CBECS) is conducted quadrennially 
to provide basic statistical information about energy consumption 
and expenditures in U.S. commercial buildings and information 
about energy-related characteristics of these buildings. The survey 
is based upon a sample of commercial buildings selected according 
to the sample design requirements described below. A “building,” 
as opposed to an “establishment,” is the basic unit of analysis for 
the CBECS because the building is the energy-consuming unit. 
The latest complete dataset available is for 2003. 

Data Processing
Once all of the data were collected, they were processed for use in 
the analysis. Most of the data processing was performed in ESRI’s 
ArcGIS. 

First, all building and facility data were clipped to the 
geography under study. For instance, NJGIN included hospitals 
for the entire state of New Jersey. These data were clipped to the 9 
relevant counties. A total of 3510 facilities were identified in the 
area under study.  Similarly, the low- and moderate-income data 
downloaded from HUD were joined to the census tracts within 
the study area. 

Second, all data were transformed into point features in the 
Feature to Point or Polygon to Point tools in ArcGIS. Some of 
the raw data files were polygons, such as the MOD IV data. All 
data needed to be symbolized as point data for the purpose of this 
analysis.

Third, the building and facility data that were collected were 
disaggregated and reclassified to conform to CBECS categories.  
The buildings and facilities in the MOD IV dataset had to be 
further broken down or disaggregated into useful building types 
for this analysis. For instance all of the public buildings and 
facilities in MOD IV database are classified as “public buildings”, 
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but this broad category included schools, libraries, senior centers, 
town halls, academic institutions, museums, correctional facilities 
and youth centers. These were isolated into separate layers for each 
type of public building listed in Table 1. Then, these layers were 
reclassified to conform to CBECS categories for building types. The 
CBECS categories include: education, inpatient health facilities, 
office, service, public assembly, and public safety and order. Table 1 
illustrates how each building and facility type were processed and 
reclassified according to the CBECS categories. 

Once all of the raw files were obtained, the data were processed 
so that they could be used in this analysis. First, all files were clipped 
to the geography under study—the nine Sandy-affected counties 
in New Jersey, as defined by the U.S. Department of Housing and 
Urban Development (HUD). In some cases, polygon features 
were converted to point features. In other cases, information was 
disaggregated and re-classified. For instance, the public buildings 
were downloaded as part of the MOD IV tax dataset for New 
Jersey. It included schools, libraries, senior centers, town halls, 

Building Type/ Facility Source Feature Class CBECs Category

Police stations HSIP Point Public Safety and Order

Fire stations HSIP Point Public Safety and Order

Hospitals HSIP Point Inpatient Healthcare Facility

Schools (public and private) MOD IV  + Google Earth Point Education

Universities MOD IV + Google Earth Point Education

Correctional facilities HSIP Point Public Safety and Order

Emergency shelters HSIP Point Shelter

Community and/or recreational centers MOD IV Point Shelter

Senior centers MOD IV Point Shelter

Libraries MOD IV Point Shelter

Museums MOD IV Point Shelter

Municipal buildings MOD IV Point Shelter

Waste water treatment plants NJDEP Point Waste Water Treatment Plant

Public Housing HUD Point Public Housing

academic institutions, museums, correctional facilities and youth 
centers. These were then isolated into separate layers for each type 
of public building listed above. All of the data were then classified 
into the following six categories: education, inpatient health 
facilities, office, service, public assembly, and public safety and 
order. Table 1 shows how each building type was reclassified into 
the six categories. 

This analysis used tools from the spatial statistics toolset in 
ESRI’s ArcGIS. The specific tool used is called a cluster-outlier 
analysis. A cluster-outlier analysis is a spatial statistics tool that 
identifies statistically significant hot spots, cold spots, and spatial 
outliers using the Anselin Local Moran’s I statistic.

In order to run, this tool requires each data point to have 
a numerical classification, which can either be a weight or a 
simple categorical classification. For the purpose of this analysis, 
categorical classifications were used based on electric and thermal 
load and on criticality for each facility and building type. This 
section describes the method for assigning these classifications.

Table 1. Data Reorganization
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Table 2. Categorical Classification of Facilities and Buildings Based on Energy Consumption and 
Criticality

Principal Building Activity Energy Consumption (1000s BTU per square foot) Energy Consumption Classification Criticality Classification

Service 77 1 1

Education 83.1 2 3

Office 92.9 3 2

Public Assembly 93.9 4 3

Public Safety & Order 115.8 5 4

Inpatient Health Facility 249.2 6 4

Classify by Electric and Thermal Load
Each of the facilities and buildings were then processed so that 
they could be used for analysis. Facilities and buildings were first 
classified by electric and thermal load. The Energy Information 
Administration’s Commercial Building Energy Consumption 
Survey (CBECS) (2003) was used to classify electric and 
thermal load. The CBECS is intended to provide basic statistical 
information about energy consumption and expenditures in U.S. 
commercial buildings. The latest complete dataset is available for 
2003. In further studies, daily, hourly and sub-hourly electric 
and thermal loads should be acquired from distribution utilities 
and property owners in order to assess technical feasibility more 
precisely. 

Each facility and building type were classified according 
to the building types defined in CBECS: education, inpatient 
health facilities, office, service, public assembly, and public safety 
and order. Energy consumed per square foot for each building 
type based on data from CBECs was used to create categorical 
classifications. The classifications are listed in Table 2. 

Classify by Criticality
Next, buildings were classified by criticality using Federal 
Emergency Management Agency’s (FEMA) definition, which 
defines facilities and buildings as critical based on their centrality 
for life safety. According to FEMA, Category I buildings include 
buildings and structures whose failure would represent a low 
hazard to human life. Category II buildings include those that are 
not specifically included in other categories. Category III includes 
buildings and structures that represent a substantial hazard to 
human life in the event of failure. Category III includes buildings 
with higher concentrations of occupants, such as schools, colleges, 

adult education, and daycare facilities. Category IV buildings and 
structures are the most critical for life safety. These include essential 
facilities such as hospitals, fire and police stations, rescue and other 
emergency service facilities, water supply facilities and others. 

Identify Potential Errors and Recalibrate
Next, data were inspected for completeness, inconsistencies and 
duplicates.  The MOD IV data is reported on a county-by-county 
basis, and some counties have more complete data than others. For 
instance, Essex County does not have very complete data. However, 
Newark—located in Essex County—was the most complete of all 
the municipalities in the county. It is difficult to know how many 
facilities and buildings were missing from the MOD IV, but a visual 
inspection in Google Earth helped to identify over 20 additional 
buildings that were not included in the original list of facilities 
and buildings. Another task was to identify inconsistencies and 
duplicates. In some cases, there were fields that appeared to be 
the same but had one field that was different—for instance, a 
parcel could be identified as both a “borough hall” and a “boro 
hall”. Where it was possible to verify that identity of each parcel, 
inconsistencies and duplicates were removed. There is still some 
potential room for error, particularly for buildings and facilities 
that may be co-located on one parcel and share a parcel or building 
ID, such as a fire station and ambulance dispatch center that may be 
co-located on the same parcel. Visual inspections helped to clarify 
some, but not all, of these challenges. 
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Test for Spatial Patterns
Once all of the facilities and buildings were compiled, processed 
and ready for use a set of spatial statistics tests were run to check the 
presence of spatial clustering in the data set. The analysis was run 
on all facilities and buildings except for public housing units and 
waste water treatment plants. These are both critical and consume 
a high amount of energy and are therefore treated independently 
by layering them of the output of the cluster-outlier analysis. 

Two tests were conducted to assess whether the data were 
organized in a spatial pattern: spatial autocorrelation and 
incremental spatial autocorrelation. Both tests were performed in 
ESRI’s ArcGIS. 

The test of spatial autocorrelation tested the null hypothesis, 
which is that the attributes being studied—energy consumption 
and criticality—are randomly distributed among all the facilities 
or features in the study area. Said another way, the spatial processes 
that promote the observed pattern of attributes is due to chance 
and there is no spatial clustering in the dataset. The test provides 
three statistical values that allow users to reject or accept the 
null hypothesis: the z-score and p-value. A z-score represents the 
number of standard deviations the clustering is from the mean. A 
p-value is the probability of obtaining the z-score and allows you 
to reject or accept the null hypothesis. A p-value less than 0.01 is 
a very strong presumption against the null hypothesis.  The third 

statistic that it provides is called the Moran’s Index, which is a 
value of spatial correlation. Figure 27 shows the results of the test 
of spatial autocorrelation. . 

The report shows a z-score of 22.19, a p-value of 0.00 and a 
Moran’s Index of 1.05. The high z-score indicates that there is less 
than a 1% chance that the spatial pattern could be the result of 
random chance. The p-value indicates that the null hypothesis can 
be rejected. The Moran’s Index indicates that the attributes are 
correlated spatially. This means that the spatial patterns are not 
random and that the analysis could proceed with the existing data 
and classifications described above.  

Figure 27. Spatial AutoCorrelation Output

Figure 28. Disposition of Facilities as Clusters 
and Outliers

The incremental spatial autocorrelation test was conducted to 
identify disatance at which the clustering identified in the spatial 
autocorrelation test is most prominent. This test confirmed that 
the clustering was most prominent at 0.5 mile, i.e. when facilities 
were 0.5 miles away, clustering was most prominent.

Once it was confirmed that the spatial processes underlying 
the data were not random, a cluster-outlier analysis was run in 
ArcGIS. The output indicates spatial groupings and whether the 
groupings are similar or different. There are two types of groupings: 
clusters and outliers. These can be further broken down into four 
types of clusters and outliers. The output of this analysis assigns 
a classification to each facility, denoting whether the facility is a 
high-high, high-low, low-high, or low-low. This classiffication is 
illustrated in Figure 30.
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Figure 29. Interpreting Cluster Outlier Analysis

A cluster is a group of facilities that have similar classification. 
Because it is based in similarity, a cluster could be a “high-high” 
or a “low-low”. For instance, if the tool identifies clusters and 
outliers based on the energy consumption attribute, a high-high 
feature is one that consumes a lot of energy (5 or 6) surrounded 
by other features that consume a lot of energy (5 or 6). It could 
be an inpatient health facility nearby to another inpatient health 
facility or a facility classified as public safety and order. It could 
also be two or more facilities that do not consume much energy—a 
low-low cluster.

An outlier is a facility that is surrounded by facilities 
with dissimilar values. An outlier could be a “high-low” or a 
“low-high” grouping. A high-low could be an inpatient health 
facility nearby to a service or educational building or facility. 

Conversely, a low-high could be a service or educational 
building or facility nearby an inpatient health facility. Figure 30 
shows how to interpret the outputs of a cluster-outlier analysis. 
This anlysis was run using the energy consumption classification 
while the criticality of each facility was assessed manually. High 
criticality classification does not ensure high energy consumption 
classification. Using criticality classification with the cluster-outlier 
tool does not allow identification of anchors, which need to chosen 
based on their energy consumption. Identifying anchors using the 
energy consumption classification in cluster-outlier analysis and 
manually assessing for criticality is more efficient. This method 
also generates a priority for the town centers within the county — 
higher the criticality - higher the priority. 
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Figure 30. Disposition of Facilities as Anchors

Identify Anchors and Potential Town Centers
The output of the cluster analysis was mapped. Two other types 
of facilities were added to the map as layers on top of the output: 
public housing units and waste water treatment plants. Potential 
town centers were identified based on these data. Each town center 
was identified and assigned an “anchor”. An anchor is a facility 
that consumes a large amount of electric or thermal energy, e.g., a 
hospital. The first step in the process of identifying potential town 
centers was identification of their potential anchors. Anchors are:

 ⊲ Facilities classified as statistically significant high-highs or 
high-lows according to the cluster-outlier test based on the 
energy consumption data;

 ⊲ Waste water treatment plants.

Certain geographies in the study area have low population 
density—such as Cape May County. Geographies that are low 
density typically have fewer public buildings and facilities. This 
means that the cluster-outlier analysis may not identify any 
clusters or outliers in those areas. This is because the spatial 
processes underway are sensitive to both density and the scale of 
the geography. Consequently, in places that have low population 
density, there may be few if any clusters, outliers or anchors. A 
different method was used in low density areas to counterbalance 
this. 

Next, a 0.5 mile buffer was applied around the anchor. All of 
the buildings and facilities inside each buffer were inventoried. 

Prioritization of Town Centers
Sixty two potential town centers were identified at end of Step 5. 
To narrow this list down, potential town centers were prioritized 
into 4 tiers.

Tier 1 includes groupings that are “obvious” locations for 
town centers. This means that they meet the strict definition of a 
town center. 

Tier 1 facilities:
 ⊲ Have a minimum of two facilities within a 0.5 mile buffer 

zone around it; and

 ⊲ Have an anchor that has an energy consumption 
classification of 6; or

 ⊲ Have an anchor that is a waste water treatment plant.

The results of Tier 1 are presented in-depth in this technical 
report. The Appendix lists all of the facilities that are in the other 
three tiers. 

Tier 2 facilities are those that could serve as town centers but 
are not prioritized as highly as Tier 1. There are two reasons why 
groupings that could be classified as Tier 2. First, Tier 2 anchor 
facilities consume a lot of energy and are critical, but did not appear 
as significant in the output of the cluster-outlier facilities. Second a 
grouping could be classified as Tier 2 because the anchor is a waste 
water treatment plant or inpatient healthcare facility and neither 
the anchor nor nearby facilities are located in low-to-moderate 
income census tracts or have public housing units in the buffer 
zone. .

Tier 2 facilities are either :
 ⊲ Inpatient healthcare facilities that did not appear as signifi-

cant in the cluster-outlier analysis--they are neither clusters 
nor outliers. The inpatient health facilities may be located in, 
or have neighboring facilities within, the 0.5 mile buffer in 
low-to-moderate income census tracts. Public housing may 
also be within the 0.5 mile buffer of the healthcare facility;  

 ⊲ Waste water treatment plants that have at least two other 
facilities within the buffer. Neither the plant nor nearby 
facilities are located within low-to-moderate income census 
tracts.
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Tier 3 groupings are anchored by emergency service facilities. 
They are classified as Tier 3 because there is more variability in 
the amount of energy that emergency services consume, and it is 
difficult to discern the size of the facility in the data

Tier 3 facilities are:
 ⊲ Emergency Services (fire safety, ambulance dispatch, etc.) 

that appeared as clusters or outliers and have two or more 
facilities in the buffer. They may or may not be located in 
low-to-moderate incomecensus tracts. 

Tier 4 groupings do not have an anchor that was significant 
according to the output of the cluster-outlier analysis. 

Tier 4 facilities are:
 ⊲ Emergency Services that did not appear as significant in the 

cluster-outlier analysis—they are neither clusters nor outli-
ers—but have two or more facilities in the buffer.

The prioritization is indicated by the town center’s 
alphanumeric designation. For example, town center HU1 is in a 
higher tier than HU4. 

Next Steps
This study is intended to identify town centers and the in the 
Sandy-affected region to enhance community resilience. As such, 
the project did not attempt a detailed site-by-site evaluation of each 
facility and building’s electric and thermal consumption, but was 
based on geospatial methods and best practices for community 
microgrid planning methods. Additional studies should assess the:

 ⊲ Potential location of suitable town centers in the other 
counties of New Jersey;

 ⊲ State of existing underground infrastructure where pipes and 
wires may be placed to connect neighboring buildings and 
facilities;

 ⊲ Daily, hourly and sub-hourly electric and thermal loads, and 
the simultaneity of loads;

 ⊲ Energy efficiency investments that can be made fi rst to 
reduce demand and to appropriately size a microgrid or CHP 
facility;

 ⊲ Net energy savings and other revenue streams to support the 
financing of microgrid or CHP facility;

 ⊲ Total capital costs, net of expected savings.
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Appendix

Town Centers

County Anchor Facilities Public Housing Units Facilities in LMI Tier

Atlantic County

Absecon Emergency Services 5 0 0 4

Egg Harbor City Fire Department 6 0 0 4

Elwood Elementary/Middle school 
waste water treatment plant 3 0 0 2

Folsom Volunteer Company 3 0 0 4

Landisville Volunteer Fire Company 1 3 60 0 4

Linwood Volunteer Fire Company 1 4 0 0 4

Mays Landing Company 1 3 0 0 4

Pleasantville Fire Department/Pleas-
antville Emergency Medical Services 8 290 8 4

Shore Memorial Medical center 9 0 0 2

union Beach Fire Department - Union 
Beach Fire Company 1 8 0 0 4

Bergen County

Access Ambulance 10 160 2 4

Aero Ambulance Service 4 0 3 4

Allendale Boro Fire Department 4 0 0 4

Bergen County Utilities Authority 4 0 0 4

Bergenfield Volunteer Ambulance 
Corp 10 0 4 4

Bogota Hook and Ladder Company 1 9 0 0 4

Bogota Hose Company 3 3 0 0 4

Cable Vision of Oakland 4 0 0 4

Chapel Hill Estates Sewage Treatment 
Plant 3 0 0 2

City of Garfield Fire Department 
Company 1 5 150 4 4

City of Garfield Fire Department 
Company 5 9 0 0 4

Cliffside Parks Fire Department/Cliff-
side Park Ambulance Company 12 354 4    

Closter Ambulance Corp 3 0 0 4

Cresskill Emergency Medical Services 7 0 0 4

Demarest Ambulance Corps 8 0 8 4

Dumont Fire Departmen Independent 
Company 7 0 0 4

East Rutherford Fire Department 
- Grove Street Firehouse and Emer-

gency Squad
10 143 0 4

Emerson Volunteer Fire Department 6 0 0 4

Emerson Volunteer Fire Department 6 0 0 4

Englewood Cliffs Fire Department 4 0 0 4

Englewood Fire Volunteer Ambulance 
Corp 7 0 0 4

Fairview Emergency Response Unit 19 0 6 4

Fort Lee Fire Department Company 1 7 0 0 4

Fort Lee Fire Department Company 2 4 0 0 4
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Bergen County

Fort Lee Fire Department Company 3 6 0 0 4

Franklin Sq Shopping Center Waste 
Water Treatment Plant 5 0 5 2

Garfield Volunteer Ambulance Corps 10 271 0 4

Glen Rock Borough Ambulance Corps 8 0 0 4

Hackensack Fire Department/Hack-
ensack Volunteer Ambulance Corps 

- Headquarters
9 2 404 4

Hackensack University Medical 
Center 4 404 0 2

Hakensack Fire Department Engine 
Company 5 3 0 1 4

Harrington Park Fire Department + 
Harrington Volunteer Ambulance 

Corp
3 0 0 4

Hasbrouck Heighs Fire Department 3 0 0 4

Hasbrouck Heights Fire Department/
Hasbrouck Heights First Responders 6 0 0 4

Haworth Fire Deparment / Haworth 
Ambulance Corps 3 0 3 4

Hillsdale Vounteer Fire Department 4 0 0 4

Ho-Ho-Kus Ambulance Corps 3 0 0 4

Holy Name Hospital 4 0 0 2

Kessler Institute for Rehabilitation 
Incorporated - North facility 3 0 0 2

Leonia Volunteer Fire Department 6 0 0 4

Little Ferry Volunteer Fire Depart-
ment Fook and Ladder Company 1 4 0 0 4

Lodi Ambulance and Rescue Squad 9 80 8 4

Lodi Boro Fire Department 19 180 18 4

Lodi Fire Department - Fire Company 1 11 135 8 4

Lodi Fire Department - Hose Company 2 9 8 120 4

Lyndhurst Police Emergency Squad 8 99 5 4

Maywood Fire Department Station 1/
Maywood First Aid Squad 4 0 0 4

Midland Park Fire Department 5 0 0 4

Montvale Fire Department 4 0 0 4

Moonachie Borough Fire Department 5 0 0 4

New Milford Fire Department Com-
pany 2 6 0 0 4

New Milford Volunteer Ambulance 
Corp 9 0 0 4

North Arlington Fire Department 7 0 0 4

Northvale Fire Department 4 0 0 4

Northwest Bergen County Utilities 
Authority Waste Water Treatment 

Plant
7 0 0 2

Norwood Emergency Medical Services 4 0 4 4

Bergen County Oakwoods Knolls Waste Water Treat-
ment Plant 5 0 0 2

Old Tappan Volunteer Fire Department 3 0 0 4
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Bergen County

Oradell Volunteer Fire Department 5 0 0 4

Palisades Fire Department 3 95 0 4

Paramus Fire Company 2 3 0 0 3

Paramus Fire Company 3 5 0 0 4

Paramus Rescue Squad 9 0 0 4

Paramus Volunteer Ambulance Corps 
Incoporated 3 0 0 3

Penal Institution at 200 North Street, 
Hackensack, NJ 3 0 0 4

Ramsey Volunteer Fire Department - 
Westside 6 0 0 4

Ridgefield Fire Department Firehouse 
2 5 0 3 4

Ridgefield Fire Department Firehouse 
3 4 0 0 4

Ridgefield Fire Department Hose 
Company 3 6 0 0 4

Ridgefield Fire Department Truck 2 6 0 0 4

Ridgefield Park Fire Department Hose 
Company 2 9 0 0 4

Ridgewood Fire Department - Head-
quarters 5 0 0 4

River Edge Ambulance Service 7 0 0 4

River Vale Township Fire Department 4 0 0 4

Saddle Brook Fire Department Engine 
Company 1 6 0 0 4

Saddle River Fire Department 4 0 0 4

Select Speciality Hospital - North-
eastern New Jersey 8 0 0 2

South Hackensack Ambulance Corps 6 0 0 4

Teaneck Ambulance Corps 7 0 0 4

Teaneck Fire Department 3 0 0 4

Teaneck Fire Department Company 4 3 0 0 4

Tenafly Volunteer Ambulance Corp 4 0 0 4

Township of Washington Volunteer 
Ambulance Corp 4 0 0 4

Tri-Borough Ambulance Corps 9 0 0 4

Westwood Volunteer Ambulance 
Corps 5 0 0 4

Wood-Ridge Fire Department Emer-
gency Squad 8 0 0 4

Wyckoff Volunteer Fire Department - 
Fire Protection Company 1 3 0 0 4

Avalon Rescue Squad 5 0 0 4

Cape May Fire Department 4 55 0 4

Fair Lawn Fire Department Company 1 3 0 1 4

Mahwah Fire Department Fire Com-
pany 1 3 0 0 4

Lower Township Municipal Utilities 
Authority 3 0 0 4
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Cape May County

Lower Township Rescue Squad 3 0 0 4

Middle Township Ambulance Corps 6 0 0 4

North Wildwood Fire Department 6 0 0 4

North Wildwood Volunteer Fire 
Company 3 0 0 4

Ocean City Fire Rescue  Services 
Department - Headquarters 7 61 0 4

Sea Isle Ambulance Corps 7 0 0 4

South Egg Harbor Volunteer Fire 
Company 26-5 3 0 0 4

Stone Harbor Rescue Squad 6 0 0 4

Upper Township Rescue Squad 4 0 0 4

Wildwood Crest Volunteer Fire 
Company 1 4 0 4 4

Wildwood Fire Department Station 3 - 
2 Wildwood Volunteer Fire Company 3 170 0 4

Wildwood Fire Department Station 3 - 
Headquarters 4 0 3 4

Essex County

City of East Orange Fire Department 4 368 0 4

Clara Maas Medical Center 3 927 0 2

East Orange Fire Department 4 114 3 3

Ironbound ambulance squad 13 0 12 3

Irvington Fire Department Station 2 3 664 2 3

Irvington Fire Department Station 4 4 71 1 3

Kessler Institute for Rehabilitation 
Incorporated - East Orange Facility 5 0 1 2

Newark Fire Department 27 10 0 10 3

Newark Fire Department Engine 11 20 273 11 3

Newark Fire Department Engine 12 15 1157 4 3

Newark Fire Department Engine 13 6 0 6 3

Newark Fire Department Engine 15 7 70 5 3

Newark Fire Department Engine 16 6 677 3 3

Newark Fire Department Engine 17 9 45 5 3

Newark Fire Department Engine 18 12 47 4 3

Newark Fire Department Engine 26 14 0 7 3

Newark Fire Department Engine 6 25 637 9 3

Newark Fire Department Engine 9 16 211 16 3

Nutley Volunteer Emergency and 
Rescue Squad 3 0 0 3

Hudson County

Cioty of Bayonne Fire Department 
Station 4 6 350 0 4

City of Bayonne Fire Department 
Engine Station 2 6 471 0 4

City of Bayonne Fire Department 
Station 6 6 285 0 4

Jersey City Fire Department Engine 14 
Ladder 7 5 809 2 3

Jersey City Fire Department Engine 6 
Ladder 2 5 48 5 4
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Hudson County

Jersey City Fire Department Engine 7 
Ladder 3 6 0 3 4

Jersey City Fire Department Engine 9 9 373 3 4

Jersey City Fire Department Fire 
Department Engine 11 5 0 4 4

Jersey Fire Department Engine 15 
Ladder 9 11 218 6 3

McCabe Ambulance Service 6 166 0 4

Meadowview Psychiatric Hospital 3 175 0 2

North Hudson Emergency Medical 
Services 4 1303 1 4

North Hudson Regional Fire and Res-
cue Deputy 1 / Engine 4 / Ladder 2 24 458 21 4

North Hudson Regional Fire and 
Rescue Engine 1 10 96 2 4

North Hudson Regional Fire and 
Rescue Engine 11 24 1541 8 4

North Hudson Regional Fire and 
Rescue Engine 5 26 389 22 4

North Hudson Regional Fire and 
Rescue Ladder 5 4 0 0 4

Seacaucus Fire Department Hose 
Company 2 4 100 0 4

Middlesex County

Alert Ambulance Service - Metuchen 4 0 4 4

Avenel Fire District 5 3 0 0 4

Bristol-Myers Squibb Emergency 
Services 3 0 3 4

Carteret Fire Department 18 0 2 4

Carteret Fire Department - House 3 3 0 0 4

Colonia District 12 First Aid Squad 3 70 0 4

Dunellen Fire Department 9 0 9 4

East Brunswick Fire District 1 - Old 
Bridge Volunteer Fire Company House 

1
4 0 0 4

East Brunswick Independent Fire Com-
pany Fire District 2 - Dunhams Corner 

Station 830
3 0 3 4

East Brunswick Rescue Squad 5 0 0 4

Edison First Aid Squad 1 7 0 0 4

Edison First Aid Squad 2 4 0 0 4

Friendly Medical Care Transportation 5 0 3 3

Gallant Mobile transportation 3 202 0 4

Highland Park First Aid Squad 6 124 0 3

Interstate Medical Transport 6 0 0 4

Iselin Fire District 9 House 1 9 75 0 4

John Fitzgerald Keneddy Medical 
center 3 0 0 2

Laurence Harbor Fire Department 5 0 0 4

Madison Park Volunteer First Aid 
Squad 3 0 0 4

Metuchen Volunteer Fire Department 6 0 1 4



33 Technical Memo | October 2014

Monmouth County

Middlesex Boro rescue Squad 6 0 2 4

Milltown Rescue Squad 4 0 0 4

Monmouth Junction Volunteer Fire 
Deparmtent Station 20 4 0 0 4

New Market Volunteer Fire Company 
Station 1 4 0 0 4

North Brunswick First Aid Rescue 
Squad 3 0 0 4

Old Bridge Fist Aid and Rescue 5 0 0 4

Old Bridge Township Emergency Medi-
cal Services 3 0 2 4

Old bridge Volunteer Fire Company 
Engine 2 7 0 0 4

Perth Amboy Fire Department Station 
2 3 420 3 4

Perth Amboy Public Assistance Center 9 0 0 4

Plainsboro Rescue Squad Incorpo-
rated 4 0 0 4

Public Assistance Center, Perth 
Amboy 11 0 0 4

Public Safety Building 11 175 9 4

Raritan Bay Medical Center - Perth 
Amboy Division 9 100 7 2

Saint Johns First Aid Squad 4 75 0 4

Saint Peter's University Hospital 13 0 13 2

Sayerville Fire department Hose 
Company 1 3 0 2 4

South Amboy Fire Deparment Snorkel 
Fire Company 5 72 0 4

South Amboy Fire Department - Pro-
tention Fire Company 4 0 2 4

South Old Bridge Volunteer Fire 
Company Engine 2 7 0 0 4

South Plainfield Rescue Squad 5 0 0 4

South River Rescue Squad 6 0 6 4

Spotswood medical services 3 0 0 4

Sunny Transportation Service 3 0 0 4

Woodbridge Developmental Center 4 0 2 2

Woodbridge Fire Department Station 1 5 345 0 4

Aberdeen Township Hose and Chemical 
Company Station 1 7 0 0 4

Allenhurst Fire Department and First 
Aid Squad 3 0 1 4

Allentown First Aid Squad 4 0 0 4

Atlantic Highlands Fire Department 
and First Aid Squad 4 0 0 4

Avon By the Sea First Aid and Safety 
Squad 5 0 0 4

Bayshore Regional Sewerage Treat-
ment Plant 4 0 0 2

Belmar First Aid Squad 14 50 4 4
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Monmouth County

Bradley Beach Volunteer Fire Depart-
ment 9 0 0 4

Brandywine Assisted Living at Colts 
Neck 6 0 0 4

Brielle Fire Company 1 3 0 0 4

Clifwood Volunteer Fire Company 4 0 0 4

Eatontown Fire Department 5 0 0 4

Elberon First Aid and Emergency 
Squad Incorporated 5 0 0 5

Englishtown Boro Fire District 1 3 0 0 4

Englishtown Manalapan First Aid 
Squad 4 0 0 4

Fair Haven First Aid Squad 7 0 0 4

Farmingdale - Howell First Aid Squad 4 0 0 4

Freehold First Aid Emergency Squad 9 85 2 4

Hazlet Fire Company Station 39-1 4 0 0 4

Highlands Fire Department 7 115 0 4

Highlands First Aid Squad 6 115 6 4

Holmdel Board of Educaton Village 
School Sewage Treatment Plant 3 0 0 2

Holmdel Fire Company Station 2 3 0 0 4

Howell Township Fire District 3 
Southard Fire Department 3 0 0 4

Keansburg Fire Company 1 7 80 7 4

Keyport Fire Department Station 22 - 7 
Rartitan Hose Company 8 0 3 4

Leonardo First Aid and Rescu Squad 
Incorporated 7 0 0 4

LittleSilver Rescue Squad 3 0 0 4

Long Branch Fire Department Station 
25 - 290 Neptune Hose Company 8 0 0 4

Long Branch Fire Department Station 
25 - 975 West End Engine Company 12 0 0 4

Long Branch Fire Department Station 
25-Oliver Byron Engine Company 5 0 0 4

Manasquan Fire District 1 Manasquan 
Hook and Ladder 1 10 0 0 4

Marlboro Psychiatric Hospital / 
Marlboro Psychiatric Hospital Waste 

water treatment plant
3 0 0 2

Matawan Fire Department Hook and 
Ladder Company 7 0 0 4

Middletown First Aid Squad 4 0 1 4

Middletown Township Fire Department 
Station 1 - Navesink Hook and Ladder 

Company 1
3 0 0 4

Middletown Township Fire Department 
Station 10 - Lincroft Fire Company 5 0 0 4

Middletown Township Fire Department 
Station 11 - Old Village Fire Company 3 0 0 4

Monmouth Beach Fire Department 5 0 0 4
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Monmouth County

Morganville Volunteer Fire Depart-
ment 3 0 0 4

Neptune Township Fire Depart-
ment Station 34 - 4 Unexcelled Fire 

Company
12 165 11 4

North Centerville Volunteer Fire 
Company 1 4 0 0 4

Oakhurst Rescue Squad 4 0 0 4

Ocean Grove Fire Department 3 0 0 4

Oceanport First Aid and Rescue Squad 5 0 0 4

Port Monmouth First Aid 6 0 0 4

Red bank volunteer fire department 
station 5 - union hose company 9 0 5 4

Roosevelt First Aid Squad 10 0 0 4

Roosvelt Boro Water Treatment Plant 5 0 0 2

Rumson Volunteer Fire Department - 
Rumson Fire Company 7 0 0 4

Sea Grit Fire Company 1 Station 44 - 1 3 0 0 4

Shark River Hill First Aid Squad 4 0 0 4

Shrewsbury Hose Company 1 3 0 0 4

South Aberdeen Emergency Medical 
Services 6 0 0 4

Speciality Hospital at Monmouth/
Monmouth Medical Center 14 0 0 2

Spring Lake Borough Fire Department 
Station 2 7 0 3 4

Tinton Falls Emergency Medical 
Services 6 0 0 4

Township of Ocean Sewerage Author-
ity 4 0 0 4

Union Beach Fire Department - Union 
Beach Fire Company 1 4 0 0 4

Wall Fire Company - Satellite Station 7 0 2 4

Wall Fire Company 1 - Headquarters 3 0 0 4

Wall Township First Aid and Rescue 
Squad 3 0 0 4

Wall Township Medical Services - 
Wall Police Headquarter Station 3 0 0 4

West Long Branch First Aid Squad 11 0 0 4

Ocean County

Barnegat First Aid Squad 5 0 0 4

Bay Head Fire Company 5 0 0 4

Bayville First Aid Squad 4 0 0 4

Beach Haven First Aid Squad 8 0 0 4

Brick Township Police Emergency 
Medical Services 4 0 4 4

Island Heights First Aid Squad 6 0 0 4

Jackson Acres Waste Water Treatment 
Plant 3 0 0 2

Jackson Township First Aid Squad 3 0 0 4

Lacey Township Emergency Medical 
Services 5 0 0 4
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Ocean County

Lakewood Township Fire Department 
64 8 206 8 4

Lakewood Township Fire Department 
66 3 0 0 4

Lanoka Harbor Medical Services 
Incorporated 3 0 0 4

Lavallette First Aid Squad 4 0 0 4

Manchester First Aid Squad 3 0 3 4

Mystic Island Fire District 2 3 0 0 4

New Egypt Middle School Township 
Waste Water Treatment Plant 3 0 3 2

Northeast Metro Ambulance 6 0 0 4

Ocean Gate First Aid Squad 4 0 0 4

Ocean Medical Center 3 0 0 4

Plumsted Township Fire District 1 3 0 0 4

Point Borough First Aid Squad 7 0 0 4

Point Pleasant Beach Fire Company 2 
Station 43 12 0 0 4

Point Pleasant Fire Company 1 6 0 0 4

Ship Bottom Volunteer Fire Company 
1 Station 46 4 0 0 4

Silverton Emergency Medical Services 3 0 0 4

South Toms River First Aid Squad 3 0 3 4

Stafford Township Volunteer Fire 
Company 1 5 0 0 4

Toms River First AidSquad 11 0 0 4

Tuckerton Fire Company 1 Incorpo-
rated 3 0 0 4

Watertown Volunteer Fire Company 1 7 0 0 4

West Tuckerton Volunteer Fire Com-
pany Station 71 7 0 0 4

Whitting Volunteer Fire Company 1 3 0 1 4

Union County

Berkeley Heights Fire Department 7 0 0 4

Children's Specialized Hospital 6 0 0 2

Clark Volunteer Emergency Squad 3 0 0 4

Clark Volunteer Fire Department 
Station 1 3 0 0 4

Cranford First Aid Squad 5 0 0 4

Elizabeth Fire Department 6 225 3 4

Elizabeth Fire Department 7 0 0 4

Elizabeth Fire department Station 2 9 0 6 3

Elizabeth Fire department Station 3 5 71 3 3

Elizabeth Fire Department Station 3 5 2 71 3

Elizabeth Fire Department Station 5 8 102 8 3

Elizabeth Fire Department Station 6 7 0 5 3

Elizabeth Fire department Station 8 8 0 3 3

Emtac Ambulance - Union 4 0 0 4

Fanwood Rescue Squad 3 0 0 4

Garwood Fire Department 4 0 0 4
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Union County

Hillside fire department 5 0 2 4

Kenilworth Fire Department 4 0 0 4

Linden Fire Department Station 1 5 0 2 4

Linden Fire Department Station 2 6 0 1 4

Nationwide Ambulance Service Incor-
porated 4 0 0 4

New Povidence Fire Department 3 0 0 4

New Providence Waste water Treat-
ment Plant 4 0 0 2

Plainfield Fire Department Station 4 3 0 2 4

Plainfield Fire Division 10 248 0 4

Plainfield Rescue Squad 8 223 0 4

Rahway Fire Department 6 0 0 4

Roselle Fire Department 4 0 0 4

Roselle Park Fire Department Engine 1 8 0 0 3

Roselle Park First Aid Squad 5 0 0 4

Schering-plough Emergency Rescue 
Squad 3 0 1 4

Scotch Plains Fire Department Sta-
tion 2 3 0 0 4

Scotch Plains Rescue Squad 3 0 0 4

Springfield Fire Department 8 0 0 4

Township of Union Fire Department / 
Emergency Medical Unit Station 1 3 0 0 4

Union County Fire Science Training 
Acedemy 10 0 0 4

Union Fire Department Station 3 3 0 0 4

Westfield Fire Department Station 1 7 0 0 4

Summit Oaks Hospital 5 165 0 2

Winfield Fire Association 4 0 0 4


