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Background
The Environmental Analysis & Communications Group at the Rutgers University Edward J.
Bloustein School of Planning and Public Policy is currently involved in an analytical effort to
identify currently available data that can be used to measure health inequities in New Jersey.
The research team is currently examining a variety of different indicators that may contribute to
a better understanding of inequities in New Jersey associated with social determinants of health.
This particular analysis is intended to inform that overall effort by examining possible indicators
of disproportionate environmental burdens as one potential indicator of health inequity.
This analysis is at a screening level and does not offer specific geospatial data. This analysis was
conducted to inform a broader analytical effort to develop indicators on a larger set of social
determinants of health. Place-based specific data has not been generated.
A March 2009 New Jersey Department of Environmental Protection (NJDEP) report outlined
opportunities to examine environmental burden across New Jersey. The report identified six
possible models that had been developed nationally (EJ Advisory Council 2009). At the time, of
the six models described in the report, the Faber & Krieg Model (2005) was identified as the
most viable framework and methodology to examine cumulative environmental burden.
Originally, the Faber & Krieg Model was developed to use U.S. Census data to overlay 17
environmental point sources along with measures of race and income in the state of
Massachusetts. The purpose of this analysis is to apply the Faber & Krieg model using publicly
accessible, current data for New Jersey. This brief report provides a screening analysis of Census
Tracts (CT) of locations that have higher incidence of environmental sites than statewide along
with overlays of demographic data and socioeconomic data.
Twenty-seven federal and state datasets related to environmental point sources were examined
for use as part of the analysis. Of those twenty-seven federal and state datasets, fourteen were
selected for use in this analysis and are listed in Tables 1 and 2 below.
Table 1. New Jersey Department of Environmental Protection Data Used
Data
Full Name
Total Count Data Source
Variable
KCSL
Known Contaminated Sites
14,023
NJDEP
RPPR
Release and Pollution Prevention Report
1,380
NJDEP
Autobody
Auto Body Shops
1,713
NJDEP
Chromate
Chromate Sites
123
NJDEP
GasStations
Gas Stations
3,258
NJDEP
Table 2. Environmental Protection Agency (EPA) Data Used
Data
Variable
NPDES
NPL
RCRA

Full Name

Total Count

Data Source

National Pollutant Discharge Elimination System
Superfund Sites – National Priorities List
Resource Conservation and Recovery Act

10,498
2,211
33,466

EPA
EPA
EPA

1

Methods
1. Create a composite of environmental factors
The first step of the analysis was to intersect the 8 chosen environmental data variables to the
U.S. Census Tracts (CT) for New Jersey. The outcome of those intersections include separate file
geodatabases, one for each data variable plus one more for all variables combined with the totals,
averages, and percentages calculated for each of the variables per census tract. This composite of
environmental data will be used for the remainder of this analysis and are included in the tables
that examine race and income in relation to environmental data.
Statewide, New Jersey has more than 64,000 of the eight individual point sources listed in Tables
1 and 2, with an average of 41.09 hazardous sites per square mile. Table 3 and Figure 1 below
outline the distribution of these point sources in New Jersey.
Table 3.Statewide Overview
Total Count of
Point Sources in
NJ

Average Point
Sources in NJ
(per census
tract)

Point Source
Density (Sites
per Sq Mi)

Census Tracts
in NJ with 0
Point Sources*

64,428

32.05

41.09

17

Census Tracts
with above
average number
of Point Sources
(>34.18)
635

*There are 2,010 census Tracts in New Jersey. Only one (not located over a body of water) was
identified as not having any of the fourteen environmental point sources.

Figure 1. Environmental Point Sources per square mile in New Jersey.
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In New Jersey, the average distribution of the analysis of the 8 datasets produced an outcome of
32.05 average point sources per census tract with a point source density of 41 sites per square
mile. Of the 2,010 census Tracts in New Jersey, 160 have more than 25% of the composite of the
8 environmental factors than the statewide average as shown below in Table 4 and Figure 2.
Twenty-five percent was chosen by the authors as the basis for this analysis.
Table 4.Statewide Overview – Highest Impact Census Tracts
Average Point
Census Tracts
Total Count of
Point Source
Sources in NJ
in highest 25%
Point Sources in
Density (Sites
(per census
(Sites per Sq
NJ
per Sq Mi)
tract)
Mi)
64,428
32.05
41
160

Figure 2. U.S. Census Tracts with greater than 25% of environmental factors per square mile than statewide
average
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2. Analyze income status variables
Following development of the environmental factor composite, income status of New Jersey
communities using the U.S. Census Median Household Income variable was then calculated.
Information used to inform the classification breaks for income were based on information from
the U. S. Department of Housing and Urban Department (HUD) (2016) Low Income Limits
table: https://www.huduser.gov/portal/datasets/il/il16/State-Incomelimits-Report-FY16.pdf. The
following steps were used to complete the calculation:
1) Download American Community Survey 5-year estimate data (2016) from the U.S. Census
American Fact Finder website.
2) Use ArcGIS to join together tabular (5-year estimates) data with the CT (2016) shapefile.
3) Classify data into four categories using the Natural Breaks classification method in ArcMap.
This classification method uses natural breaks shown within the data (i.e. Jenks Algorithm,
Jenks 1967).
4) Following classification of data using Natural Breaks, the data was manually modified
slightly to reflect HUD’s 2016 low-income threshold for a family of 4 - $65,700. The
remaining classes were unchanged from the Natural Breaks.
5) Intersect census tract data variables to the NJ Municipalities dataset through the use of the
“Make Feature Layer” script. This script can be used to find the proportional value for each
census tract within municipalities and then aggregated to the municipal level.
Table 5 below identifies the outcome of the income variable definitions and distribution of U.S.
Census Tracts and New Jersey Municipalities included in each of the variable categories. The
Table identifies the number of Census Tracts for which the median income of residents in the
Census Tract are within the class status. For example, 501 Census Tracts in New Jersey have a
median income of between $65,701-$88,991 which is considered “Medium-low.”

Class Status
33% of Lowest
CT*
Low Income
Medium-low
Medium - high
High Income
Total

Table 5. Income Status defined in New Jersey
Percentage
Number
2016 Median
of total
Number of
of Census
HH Income 1
Census
Municipalities 2
Tracts
Tracts

Total
Population 3

$0 to $58,583

663

33%

198

2,637,126

$0 to 65,700

846

42%

107

3,417,327

501

25%

71

2,207,559

502

25%

82

2,469,038

161
2010

8%
100%

305
565

821,532
8,915,456

$65,701 to
88,990
$88,991 to
132,813
$132,814 or more
-

*Not included in total counts as it is a subset of the low-income category.

1

Income measurements based on Low-Income Limits for a 4-person household as defined by HUD’s FY 2016 State
Income Limits.
2
Describes the number of municipalities in NJ that fall into each of the Class Status categories.
3
Approximate population estimates based on total population of census tracts in 2016 from the American
Community Survey 5-year estimates from the U.S. Census.
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3. Analyze racial status variables
The analysis included examining distribution among different categories of racial status. For the
purposes of this analysis, the same categories representing racial status were used as those used
in the 2005 Faber & Krieg report. These include:
• Low Minority - where less than five percent of the population in the census Tracts are
people of color;
• Moderately-Low – where between 5 to 14.99% of the population in the census Tracts are
people of color;
• Moderately-High – where between 15 to 24.99% of the population in the census Tracts
are people of color; and
• High Minority – where 25% or greater of the population in the census Tracts are people
of color.
Using U.S. Census American Community Survey data, Table 6 below shows the distribution of
those four categories in census Tracts among New Jersey municipalities. Table 6 shows the
number of Census Tracts in which residents self-reported being within one of the six racial
status 4 categories alone or in combination with one or more other race categories. For example,
less than 5% of residents in 177 Census Tracts statewide self-reported being minority with that
category being referred to as “Low Minority.”

Racial Status
Low Minority
Moderately-Low
ModeratelyHigh
High Minority
Total

Table 6. Racial Status
Percentage
Number of
Percentage that
of total
Census
are Non-White
Census
Tracts
Tracts
Less than 5%
177
9%
5 to 14.99%
492
24%
16%
15 to 24.99%
317
25% or more
-

1,015
2,010

51%
100%

Number of
Total
Municipalities Population 5
68
220

687,354
2,209,885

112

1,537,763

165
565

4,480,454
8,915,456

U.S. Census table C02003; Detailed Race. 2012-2016 American Community Survey 5-Year Estimates
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Data was drawn from the 2009 American Community Survey subject definitions and combines the following race
factors: Asian, Black or African American, Native Hawaiian and other Pacific Islander, Latino, and/or some other
race.
5
Approximate population estimates based on total population of census tracts in 2016 from the American
Community Survey 5-year estimates from the U.S. Census.
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4. Prepare Data Overlays
Race, income, and Census Tracts with greater than 25% above statewide average distribution of
environmental factors (Referred to as Top 25% Census Tracts in the tables) were overlaid to
better understand the relationship among them. Table 7 indicates the following for the 160
Census Tracts (out of 2,010 total statewide) for which there is 25% or greater distribution of the
environmental composite than the 41 average statewide: 136, or 85%, are considered Low
income; 140, or 87.5%, are considered High Minority; and 150, or 93.7%, are considered both
Low income and High minority.
Census Tracts with >
25% of Average
distribution of
Environmental
composite
160

Table 7. Census Tract Breakdown
Top 25% CT and Low
Top 25% CT and High
Income
Minority

136 (85%)

Top 25% CT, Both
Low Income & High
Minority

140 (87.5%)

150 (93.74%)

Figure 3 and Table 8, below, indicate the distribution of the 150 Low Income & High Minority
census tracts with greater than 25% of environmental factors than statewide distribution.
Figure 3. Geographic distribution of the 150 Census Tracts
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Table 8. Distribution of the 150 Census Tracts
New Jersey
Top 25%
Percent of
Counties
Census Tracts Census Tracts
Atlantic
2
1.3
Bergen
12
8.0
Burlington
0
0
Camden
1
0.6
Cape May
0
0
Cumberland
1
0.6
Essex
41
27.3
Gloucester
0
0
Hudson
52
35
Hunterdon
0
0
Mercer
5
3.3
Middlesex
4
2.7
Monmouth
1
0.6
Morris
0
0
Ocean
0
0
Passaic
19
12.6
Salem
0
0
Somerset
0
0
Sussex
0
0
Union
12
8.0
Warren
0
0
Totals
150
100

Tables 9 and 10 below provide more detail on the overlays included in Table 7, comparing the
160 Census Tracts with greater than 25% of the statewide average of environmental factors to
Income and Minority status.
Table 9. Breakout of 160 census tracts with distribution of composite of environmental factors
greater than 25% of the statewide average by Median Household Income
Median Household
Top 25%
Percent of
Income
Census Tracts Census Tracts
$0 to $58,583
124
77.5
(Lowest 33% of
CT)**
$0 to 65,700
136
85
(Low Income)
$65,701 to 88,990
10
6
(Medium-low)
$88,991 to 132,813
13
8
(Medium-high)
$132,814 or more
2
1
(High Income)
160
100
Total
*Census tract total adds up to 161 based on how the data are overlaid with one another
(select by centroid).
**Not be reflected in total values.
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Table 10. Breakout of 160 census tracts with distribution of composite of environmental

factors greater than 25% of the statewide average by minority status
Racial Status
Low Minority
(Less than 5%)
Moderately-Low (5 to 14.99%)
Moderately-High (15 to 24.99%)
High Minority
(25% or more)
Total

Top 25%
Census
Tracts

Percent of
Census Tracts

0

0

9
12

5.6
7.5

140

87.5

160

100

*Census tract total adds up to 161 based on how the data are overlaid with one another.

5. Compare results to proximity of two additional potential hazards
Additional analysis compared the 150 Census Tracts with greater than 25% above average
distribution of environmental factors, low income and high minority status with two other
conditions: the Federal Emergency Management Agency’s (FEMA) 100-year floodplain, and the
U.S. EPA’s Traffic Proximity data. Table 11 provides a summary of the results indicating that
88, or almost 59%, of the 150 Top 25% Census Tracts lie within the 100-year floodplain and
145, or 97%, of the 150 Top 25% Census Tracts are within 500 meters of a major roadway.
Table 11. Comparison of 150 census tracts with environmental factors greater than 25% of the
statewide average, and high minority status, and low income status in relationship to 100-year
floodplain and proximity to major roadways.
Comparison to 100 year
Comparison to Major
floodplain
Roadways
Top 25% Low
Top 25% Low
Income/High
Income/High
Minority CTs
Minority CTs
Population*
within 500
Population*
in the 100 year
meters of
floodplain
major
roadways
88
287,210
145
498,188
Total
*Population estimates within U.S. Census Tract boundaries
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FEMA 100-year floodplain - This analysis combined use of data from the Preliminary Flood
Insurance Rate Map (FIRM) together with the older FEMA Q3 6 100 year floodplain data. The
PFIRM data covered the coastal counties of New Jersey and were filtered so that the A and V
zones were used in the analysis while the Q3 data covered the remaining counties of the State.
Figure 4 shows the distribution of 88 Census Tracts. Table 12 reflects population estimates for
the 88 Census Tracts within the 100-year flood plain.

Figure 4. Top 25% High Minority/Low Income Census Tracts with 100 Year Floodplain

Table 12.Top 25% of Low Income/High Minority Census Tracts that are within 100-year floodplain
Number of
Top 25% Low Approximate
Income/High
Population*
Minority CTs
88
287,210
100 year floodplain
150
516,936
Total
*Based on a ratio of the proportion of CT population present in intersected area between 100-year
floodplain and the census.
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For more information about the FEMA Q3 data - https://www.fema.gov/media-library/assets/documents/3846
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USEPA Traffic Proximity - Data from EPA’s EJScreen database were used to locate census tracts
that were within 500 meters of major roadways (i.e. PTRAF). Table 13 below shows the
distribution of traffic proximity (PTRAF) data based on racial status and income status in New
Jersey. The overlay showed that high minority/low income census tracts were found to be closest
in proximity to major roadways. Table 14 indicates the estimated population of the 150 Top
25%, High Minority, Low-Income Census Tracts that are within the 80th percentile of traffic
proximity7. Figure 5 shows the geographic distribution of the 150 Top 25%, low-income, high
minority census tracts that are within the 80th percentile of traffic proximity.
Table 13.Proximity to Highways (Count of Vehicles per day divided by distance in meters)*
Median Household
Racial Status
PTRAF (Mean)
PTRAF (Mean)
Income
$132,814 or more
Low Minority
721
865
(High Income)
(Less than 5%)
$88,991 to
Moderately-Low (5 to
1,146
$132,813 (Medium1,545
14.99%)
high)
$65,701 to $88,990
Moderately-High (15 to
2,156
2,463
(Medium-low)
24.99%)
$0 to $65,700
High Minority
3,116
2,816
(Low Income)
(25% or more)
$0 to $58,583
2,831
(Lowest 33%)**
*Proximity to Highways can be further defined as the count of vehicles (AADT, average annual daily traffic) at
major roads within 500 meters of U.S. Census Block centroids, divided by distance in meters.

Table 14.Top 25% of Low Income/High Minority Census Tracts that are equal to or greater than
the 80th percentile for Traffic Proximity
Number of
Top 25% Low Approximate
Income/High
Population*
Minority CTs
145
498,188
PTRAF
Total

150

516,936

*Population estimates within U.S. Census Tract boundaries

7

Percentile is a statistical term that is used to represent the value below which a percentage of a group falls. For
example, the 30th percentile is the value below which 30% of a group can be observed. In this case, the analysis
identifies those Census Tracts in the 80th percentile of all Census Tracts nationally that fall within 500 meters of a
major roadway. Data are from U.S. EPA EJScreen which uses 2014 U.S. DOT data that defines major roadway as
“high traffic roadway that carries over 125,000 vehicles per day.” See: https://www.epa.gov/ejscreen/overviewenvironmental-indicators-ejscreen and https://www.transportation.gov/mission/health/proximity-majorroadways.
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Figure 5. Top 25% High Minority/Low Income Census Tracts within 80th Percentile of Traffic
Proximity Data
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Discussion
Overall, environmental point source density in New Jersey
follows very closely to population density trends in the State
(Figure 6). For the 8 environmental data sets used for this
report, the statewide average distribution was 41 sites per
square mile. There are 2,010 Census Tracts in New Jersey.
160 of those Census Tracts have a 25% or greater distribution
of environmental factors per square mile than the statewide
average. Of those 160 Census Tracts:
• 136 or 85% were shown to be in low-income Census
Tracks;
• 140, or 87.5%, were shown to be in high-minority
Census tracts;
• 150, or almost 94%, were shown to be in both highminority and low-income Census Tracts;
• 124 or 78% are in Census tracts with the lowest 33%
of the median household income statewide
Of the150 Census Tracts that have a 25% or greater
distribution of environmental factors plus both high
minority and low income factors, 88 (59%) were located in
the 100-year floodplain and 145 (97%) were shown to be
within 500 meters of a major roadway.

Figure 6. New Jersey Population Density

(Persons per square mile based on the
2016 U.S. ACS data)

Limitations and Future Considerations
The authors stress that these analysis should be considered a screening of currently available
data. The analyses were limited to environmental data outlined in Tables 1 and 2. Additional
data variables (e.g. noise, radon, etc.) provided through tools such as EPA’s EJScreen application
were not considered with the exception of the variable examining proximity to traffic (PTRAF).
It should also be noted this study’s objective was to provide a screening-level analyses of where
communities appear to have higher incidences of environmental factors in relationship to
demographic factors to inform a larger project regarding health inequities. These analyses did
not utilize more refined analytical tools such as factor analysis to elucidate variability across the
study region. Additionally, to conduct a more detailed analysis, it would be necessary to compare
the different datasets used to eliminate redundancies in point sources. In other words, an
environmental point source may be counted more than once in the 8 sets of data used for this
analysis. Regardless of that limitation, this screening is helpful to inform the larger project
regarding health inequitites in New Jersey.
Readers are advised to note that presence of environmental factors does not necessarily indicate
risk. Rather, the composite of environmental factors used for these analyses are intended to
represent the concept of environmental load, meaning the presence or absence of environmental
factors.
12

Another limitation is that of the assumption of equal distribution of Census data over a given
Census tract. U.S. Census data values may be in reality clustered in or dispersed throughout a
given location anywhere within the defined census geography; however, the census model
assumes equal distribution over the entire area. This limitation is recognized and noted here that
it may not be a true measure of the minority or income status of an area as a whole. We
recommend that future work should look at the distribution of these variables at a census block
group level to better identify value distributions.
Future work should also seek to complete a population-weighted method that would allow
consideration of the "minority" (to include both race and ethnicity) composition or income
distribution of the burdened persons in comparison to statewide patterns.
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