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This report describes publicly available data sets and quantitative analysis that local
communities can use to evaluate environmental justice concerns associated with
pipeline projects. We applied these data and analytical methods to two counties
in North Carolina (Northampton and Robeson counties) that would be affected
by the proposed Atlantic Coast Pipeline (ACP). We compared demographic and
vulnerability characteristics of census blocks, census block groups, and census
tracts that lie within 1 mile of the proposed pipeline route with corresponding
census geographies that lie outside of the 1-mile zone. Finally, we present results
of a county-level analysis of race and ethnicity data for the entire North Carolina
segment of the proposed ACP route. Statistical analyses of race and ethnicity
data (US Census Bureau) and Social Vulnerability Index scores (University of South
Carolina’s Hazards & Vulnerability Research Institute) yielded evidence of significant
differences between the areas crossed by the pipeline and reference geographies.
No significant differences were found in our analyses of household income and
cancer risk data.

RTI Press: Methods Report

Introduction
The Atlantic Coast Pipeline, LLC, (ACP) is a new
underground natural gas transmission pipeline
project that is proposed to run approximately
600 miles through West Virginia, Virginia, and
North Carolina (Atlantic Coast Pipeline to build
$5 billion natural gas system, 2015). In August
2016, the Federal Energy Regulatory Commission
(FERC) established an environmental review
timeline that included the delivery of draft and final
environmental impact statements (EISs) required
by the National Environmental Policy Act (NEPA).
One of the purposes of EISs is to provide a “full and
fair discussion of significant environmental impacts
and … inform decision makers and the public of
the reasonable alternatives which would avoid or
minimize adverse impacts or enhance the quality of
the human environment” (40 C.F.R. § 1502.1, 1978).
The draft EIS was prepared by FERC and released in
late December 2016, marking the start of a 90-day
public comment period. The final EIS was published
in July 2017.
Since 1997, existing federal guidance (Council on
Environmental Quality, 1997; Clinton, 1994) indicates
that EIS documents should address environmental
justice in minority populations and low-income
populations. To help achieve this goal during the
NEPA process, the Federal Interagency Working
Group on Environmental Justice established the
NEPA Committee to “improve the effective, efficient
and consistent consideration of environmental justice
issues in the NEPA process through the sharing of
best practices, lessons learned, research, analysis,
training, consultation, and other experiences of
federal NEPA practitioners” (US Environmental
Protection Agency [EPA], 2016b, p. 6). The NEPA
Committee’s recently published Promising Practices
report provides researchers with examples of methods
that are used to consider environmental justice
during NEPA processes (EPA, 2016b).
In the spirit of the Promising Practices report, we
developed this report, which describes quantitative
methods local communities may find useful for
evaluating environmental justice concerns with
respect to pipeline projects. Our basic methodology
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compares the characteristics of census blocks, block
groups, and tracts that lie within a 1-mile zone
of the proposed route with corresponding census
geographies that lie outside of the 1-mile zone.
We have conducted the analysis for two counties
(Northampton and Robeson) that would be affected
by the proposed ACP.
Rather than focus on the environmental impacts
of the pipeline itself, our study looks at preexisting
characteristics of communities that would be in
the path of this infrastructure project. We evaluate
whether ACP would disproportionately burden
certain groups of people more than others, simply
by virtue of its alignment. Natural gas pipelines
and appurtenant pipeline operations facilities can
impose a variety of environmental burdens on the
communities that they cross. Potential impacts
include: visual impacts; adverse effects on sensitive
flora and fauna; damage to water supply sources
during construction activities;* intensive water usage
during construction; wetland impacts (primarily
during construction); forest fragmentation; noise
impacts from compressor stations and meter and
regulating stations; air quality impacts and related
health concerns resulting from compressor station
emissions; land use restrictions for properties
crossed by the pipeline; and increased risk to life and
property from pipeline explosions (FERC, 2016; US
Department of Health and Human Services, Agency
for Toxic Substances and Disease Registry [ATSDR],
2016a, 2016b; Brown, Lewis, & Weinberger, 2015;
Brown, Weinberger, Lewis, & Bonaparte, 2014;
Macey et al., 2014; Smith, 2015).† Through various
mitigation efforts, these impacts can be reduced, but
not entirely eliminated. At a minimum, a community
that hosts a pipeline faces heightened risk of accidents
during construction and operation.
Although none of the ACP’s potential impacts would
directly alter the demographic or environmental
characteristics examined in this study, our results
provide valuable contextual information for
* Damage can result from trenching in areas with shallow groundwater
or from accidentally spilling hazardous materials used by construction
equipment, like fuels, solvents, or lubricants (FERC, 2016).
†

Pipeline explosion risk can vary over time as infrastructure ages and
operators modify pipeline pressure in response to fluctuating market
demand.
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evaluating whether potential impacts are equitably
distributed. Our approach aligns with the NEPA
Committee’s recommendation to compare the general
population’s exposure to adverse impacts with the
exposure of minority and low-income populations
(EPA, 2016b). Impacts that are “predominantly borne
by minority populations or low-income populations”
may be disproportionately high and adverse
(EPA, 2016b, p. 46). In considering preexisting
environmental burdens, this study also responds to
the NEPA Committee’s call for scrutiny of any impact
that “occurs in minority populations and low-income
populations affected by cumulative or multiple
adverse exposures from environmental hazards”
(EPA, 2016b, p. 46).
In addition, our study offers the following benefits:
• Uses publicly available census data that can be
easily accessed on the Internet
• Employs simple classical statistical methods
• Makes available our computer code for external
review and replication
• Uses new environmental and social vulnerability
data not considered in the ACP’s draft EIS.
The analysis in this report is designed to be shared
with all interested parties to establish a common
understanding of demographic, environmental
quality, and vulnerability data and the analytical
methods used to understand environmental justice.

Methods
To start the analysis, we acquired maps of the
proposed pipeline route through Northampton
and Robeson Counties from Atlantic (the pipeline
company) on October 19, 2016, and November
17, 2016, respectively (Dominion, 2017). Using
a geographic information system (GIS), we georeferenced the pipeline route maps and created a
GIS shapefile of the pipeline for each county. The
proposed location of the compressor station in
Northampton County was added to the GIS in the
same manner.
Next, to identify populations that live near potential
impacts, we mapped a 1-mile “study zone” around
the proposed pipeline route. The selected distance is
RTI Press Publication No. MR-0037-1803. Research Triangle Park, NC: RTI Press.

the same distance FERC (2016) uses for demographic
analysis. A review of recent compressor station
impact analyses also suggested that a 1-mile distance
was appropriate for capturing the area that could
be affected by the proposed Northampton County
compressor station (ATSDR, 2011, 2016a; Brown et
al., 2014; Madison County Department of Health,
2014). The zone was then overlaid with census
geographies (blocks, block groups, and tracts) to
determine which geographies are located wholly or
partially within the 1-mile area. Appendix A provides
maps of the 1-mile zone and selected census data sets.
In the last step before the quantitative comparisons,
we collected income, race/ethnicity, and vulnerability
characteristics at various geographic scales: census
blocks, census block groups, census tracts, and
counties. Tracts are composed of census block groups,
each with a population of between 600 and 3,000
people. Census block groups are, in turn, partitioned
into census blocks, which are the smallest geographic
boundaries defined by the census. Census blocks are
defined using landscape features and property or
legal boundaries (US Census Bureau, 2012a, 2012b;
Rossiter, 2011).
To determine whether there was a statistically
significant difference between income, race/ethnicity,
and vulnerability characteristics for geographies
within the 1-mile zone relative to geographies outside
the zone, we used common classical statistical
methods such as comparison of means with t-tests.
For comparisons of mean household incomes, we had
to perform additional steps to account for sampling
errors associated with the American Community
Survey (ACS) by calculating test statistics using
the following equation provided by the US Census
Bureau (n.d.):
Z = (A - B) / ([SE(A)]^2 + [SE(B)]^2)^(½),

where
• Z is the test statistic,
• A is the mean household income of census tracts
(or block groups) lying within the zone,
• B is the mean household income of census tracts
(or block groups) lying outside the zone,
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• SE(A) is the standard error of the mean household
income of census tracts (or block groups) lying
within the zone, and

differences, researchers must consider standard errors
when performing certain calculations for statistical
tests.

• SE(B) is the standard error of the mean household
income of census tracts (or block groups) lying
outside the zone.

Race/Ethnicity Data

Income Data
Appendix B provides ACS 2010–2014 5-year data
estimates for aggregate income. The draft EIS reports
median income data and the total percentage of the
population living below the poverty level (FERC,
2016, Appendix U). For both variables, however,
FERC omits the standard errors that the ACS uses
to measure the difference of a sample estimate
from the average of all possible samples. Because
some of these standard errors are large relative to
the sample estimate (see Table 1), researchers need
to acknowledge the uncertainties associated with
sampling and how they influence FERC’s analysis
conclusions. In addition, when making group
comparisons and performing statistical tests of

We downloaded 2010 decennial census block-level
race and ethnicity data (Table P5, Hispanic or Latino
Origin by Race) from American FactFinder (US
Census Bureau, 2017). Because census block-level
data are only reported for the decennial census,
these were the most recent data we could obtain. We
examined three variables at the census block level:
black or African American, American Indian and
Alaska Native (AI/AN), and Hispanic or Latino. The
US Census Bureau considers “Hispanic or Latino”
to be an ethnicity and the other two variables to be
races. Because the US Census Bureau’s definition
of ethnicity overlaps with race identity, some of the
individuals who were included in our analysis of
“Hispanic or Latino” populations were also included
in our race variable analyses. Although analyzing
each demographic group separately provides a more
detailed picture of the populations that are affected

Standard error:
population with poverty
status of 50%–99% of
poverty level

Population with poverty
status of 50%–99% of
poverty level

Standard error:
population with poverty
status below 50% of
poverty level

Standard error: median
income of individuals in
past 12 months

Northampton

9201

$24,813

$1,872

374

124

463

134

Northampton

9203

$17,625

$1,263

651

151

1145

264

Robeson

9601.01

$17,859

$1,915

857

241

888

235

Robeson

9601.02

$17,449

$1,516

474

105

658

138

Robeson

9602.01

$19,557

$1,310

592

221

730

172

Robeson

9602.02

$18,844

$1,121

656

165

805

173

Robeson

9603

$16,283

$1,013

1,292

325

1,792

268

Robeson

9604.01

$17,623

$1,759

1,821

387

992

210

Robeson

9604.02

$19,864

$3,253

540

150

536

144

Robeson

9605.01

$17,737

$2,879

541

163

626

181

Robeson

9606

$17,718

$1,139

942

205

1,039

192

Robeson

9607.01

$19,694

$2,124

1,080

221

1,150

286

County

Census tract number

Median income of
individuals in past
12 months

Population with poverty
status below 50% of
poverty level

Table 1. Income and poverty data, as reported in ACS 2010–2014 5-year estimates for census tracts within 1 mile of
proposed pipeline route

Note: All dollar amounts are in 2014 US dollars.
Source: US Census Bureau (2014): Tables B06011 (median income columns) and C17002 (poverty-level columns).
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by the proposed pipeline route, the potential for
double-counting precludes composite analyses of
those data. For race variables, we excluded data from
individuals who reported multiple races; we counted
only individuals who identified as AI/AN alone or
black or African American alone. Tables 2 and 3
present descriptive statistics for race and ethnicity

data for each county as a whole, as well as population
tallies inside and outside the 1-mile zones. Figures 1
and 2 illustrate the population distribution of the
largest demographic group in each county: black or
African American (Northampton County) and AI/
AN (Robeson County).

Table 2. Census block race/ethnicity data for Northampton County, by zone
Black/African American

American Indian/Alaska
Native (AI/AN)

White

Hispanic/Latino

1-mile zone

Number

Percent

Number

Percent

Number

Percent

Number

Percent

Outside

10,593

54.9

8,216

42.6

82

0.4

287

1.5

Inside

2,303

82.2

452

16.2

19

0.7

18

0.6

Total

12,895

8,668

101

305

Source: US Census Bureau (2010).

Table 3. Census block race/ethnicity data for Robeson County, by zone
Black/African American
1-mile zone
Outside

Number

Percent

American Indian/Alaska
Native (AI/AN)

White
Number

Percent

Number

Percent

Hispanic/Latino
Number

Percent

31,344

25.4

36,469

29.5

46,009

37.2

9,276

7.5

Inside

1,293

12.3

2,408

22.8

5,493

52.1

1,656

15.7

Total

32,637

38,877

51,502

10,932

Source: US Census Bureau (2010).

Figure 1. Percentage of black or
African American residents, by
census block, the proposed pipeline
route and zone, and selected
facilities of interest in Northampton
County

Source: US Census Bureau (2010); North Carolina
Department of Environmental Quality (2016a,
2016b); North Carolina Division of Waste
Management, Hazardous Waste Section (2016).

RTI Press Publication No. MR-0037-1803. Research Triangle Park, NC: RTI Press.

https://doi.org/10.3768/rtipress.2018.mr.0037.1803

RTI Press: Methods Report

Environmental Justice Concerns and the Atlantic Coast Pipeline

5

Figure 2. Percentage of American
Indian and Alaska Native residents,
by census block, the proposed
pipeline route and zone, and
selected facilities of interest in
Robeson County

US Census Bureau (2010); North Carolina
Department of Environmental Quality (2016a,
2016b); North Carolina Division of Waste
Management, Hazardous Waste Section (2016).

Vulnerability Data
In addition to the demographic characteristics
associated with the pipeline route, we worked with
community advocates to identify various vulnerability
indicators: a social vulnerability index, cancer
risk, and preexisting facilities with the potential to
contribute to environmental justice concerns (animal
feeding operations [AFOs] facilities, hazardous waste
sites, and facilities with Title V air quality permits).
With the exception of hazardous waste sites, none of
these indicators that we analyzed were incorporated
into the draft EIS.
The first indicator is a general social vulnerability
measure developed by the University of South
Carolina (USC) Hazards & Vulnerability Research
Institute. The 2006–2010 Social Vulnerability Index
(SoVI) is a widely used index comprising 27 variables
(drawn primarily from decennial and ACS census
data), which are collectively associated with patterns
in communities’ natural hazard preparedness,

response, and recovery (USC, 2017; Dunning &
Durden, 2013).‡ Higher index scores suggest greater
social vulnerability and lower resilience to natural
hazards (Table 4).
The second indicator is cancer risk. We obtained
cancer risk data from the most recent (2011) EPA
(2016a) National Air Toxics Assessment (NATA)
(Table 5). NATA uses emissions data to model
ambient and exposure concentrations of various air
pollutants and estimate cancer risk and noncancer
health impacts resulting from chronic inhalation
exposure (EPA, 2015). Total cancer risk is reported as
the likelihood that several people (out of a million)
would develop cancer if exposed continuously
(24 hours per day) to current (modeled) pollutant
concentrations over 70 years (an assumed lifetime)
(EPA, 2015).
‡

The foundation of SoVI index scores is principal components
analysis. For more information about its calculation, see USC (2017)
and USC (2011).

Table 4. Descriptive statistics for 2006–2010 Social Vulnerability Index values in all census tracts in Northampton and
Robeson Counties
County

Number of tracts

Mean

Median

Minimum

Maximum

Standard deviation

Northampton

5

2.56

1.75

0.90

5.15

1.86

Robeson

31

5.80

5.83

-0.01

10.31

2.78

Source: University of South Carolina, Hazards & Vulnerability Research Institute (2010).

RTI Press Publication No. MR-0037-1803. Research Triangle Park, NC: RTI Press.
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Table 5. Descriptive statistics for total cancer risk in all census tracts in Northampton and Robeson Counties
County

Number of tracts

Mean

Median

Minimum

Maximum

Standard deviation

Northampton

5

36

36

34

40

2.5

Robeson

31

41

38

36

62

6.6

Source: 2011 National Air Toxics Assessment (EPA, 2016a).

Lastly, we noted the presence of facilities with the
potential to contribute to environmental justice
concerns. From the North Carolina Department
of Environmental Quality (NCDEQ), we obtained
a list of AFO facilities that were permitted as of
November 4, 2016 (NCDEQ, 2016b). We geocoded
and mapped all facilities with active permits,
regardless of size.§ The North Carolina Division
of Waste Management, Hazardous Waste Section
(2016) publishes a geospatial data set with the
locations of all hazardous waste facilities regulated
under the federal Resource Conservation and
Recovery Act. We used the shapefile (dated March 4,
2016) to map the permitted facilities. Finally, under
the Clean Air Act, Title V operating permits are
required of all major sources of air pollution, as well
as some minor sources. The permits specify what
measures each source needs to take to control its
air pollution (EPA, 2017). We downloaded from
the NCDEQ website a list of all facilities in North
Carolina with Title V permits as of November 15,
2016 (NCDEQ, 2016a). We plotted facility latitude/
longitude coordinates in ArcMap. Tables 6 and 7
present counts of each type of facility in relation
to the 1-mile zone for Northampton and Robeson
Counties.

§

North Carolina General Statute § 143–215.10B defines “animal
operations” as follows: “any agricultural feedlot activity involving 250
or more swine, 100 or more confined cattle, 75 or more horses, 1,000 or
more sheep, or 30,000 or more confined poultry with a liquid animal
waste management system, or any agricultural feedlot activity with a
liquid animal waste management system that discharges to the surface
waters of the State” (North Carolina General Assembly, 2017).

RTI Press Publication No. MR-0037-1803. Research Triangle Park, NC: RTI Press.

Table 6. Numbers of animal feeding operations (AFOs),
hazardous waste facilities, and Title V facilities in relation
to the 1-mile zone: Northampton County
AFOs

Hazardous
waste facilities

Title V
facilities

Outside

21

2

4

Inside

0

0

0

Total

21

2

4

1-mile zone

Source: NCDEQ (2016a, 2016b); North Carolina Division of Waste Management,
Hazardous Waste Section (2016).

Table 7. Animal feeding operations (AFOs), hazardous
waste facilities, and Title V facilities in relation to the
1-mile zone: Robeson County
AFOs

Hazardous
waste facilities

Title V
facilities

Outside

46

20

4

Inside

5

1

0

Total

51

21

4

1-mile zone

Source: NCDEQ (2016a, 2016b); North Carolina Division of Waste Management,
Hazardous Waste Section (2016).

Results
For income comparisons within each county, we did
not find differences in mean household incomes**
in areas within the 1-mile zone compared with
areas outside of the zone. However, we did detect
differences in most of the race/ethnicity populations
included in our study.
Unlike the income and race/ethnicity data, the
vulnerability data collected for this study did not lend
themselves well to statistical testing. Almost no AFOs,
hazardous waste facilities, or Title V facilities were
** We chose to focus on mean income data because the statistical testing
procedures for evaluating median income data (as reported in the ACS)
were too complex for the scope of this study.

https://doi.org/10.3768/rtipress.2018.mr.0037.1803
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located within the 1-mile zone. We compared only
the SoVI and cancer risk data in Robeson County
because sample sizes were too small in Northampton
County. We found SoVI indices were higher in the
1-mile zone, but cancer risks were similar inside and
outside of the zone.

Comparisons of Income Data
In the Northampton and Robeson Counties censustract analyses, our calculations produced test statistics
of 1.34 and -0.53, respectively. Because these test
statistics fall between the critical Z-values of -1.645
and 1.645 (90 percent confidence level), we cannot
conclude that there is a statistically significant
difference in the mean household income of the
census tracts lying within the 1-mile zone and those
lying outside of the zone for either Northampton
County or Robeson County. In other words, we do
not detect differences in the mean household incomes
for the groups inside and outside of the 1-mile zone.
At a finer geography level, census-block groups, the
test statistics obtained for Northampton and Robeson
Counties are -0.69 and -1.08, respectively. We cannot
conclude that there is a statistically significant
difference (at the 90 percent confidence level)
between the mean household income of census block
groups lying within the zone and the mean household
income of census block groups lying outside the zone
for either county.

Comparisons of Race and Ethnicity Data
In Northampton County, we performed a t-test
comparing mean percentages of black residents in
census blocks inside and outside the 1-mile zone, and
we performed a similar test for AI/AN populations.
Both tests yielded statistically significant results, with
t-statistics of -5.2036 and -2.2541, respectively. These
results indicate that the mean percentages of black
or African American and AI/AN residents inside the
1-mile zone are statistically higher than outside the
zone at the 95 percent confidence level. Performing a
similar test for Hispanic/Latino populations yielded a
t-statistic of 1.3523 (falling within the critical values
of -1.645 and 1.645), so we cannot conclude there is
a statistically significant difference (at the 95 percent
confidence level) between mean percentages of
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Hispanic/Latino residents inside versus outside the
1-mile zone. The t-tests performed are statistically
significant for black or African American, AI/
AN, and Hispanic/Latino populations in Robeson
County, with t-statistics of 4.0633, -9.0788, and
-4.8019, respectively, suggesting a statistically
significant difference (at the 95 percent confidence
level) between the mean percentages of each race or
ethnicity variable inside versus outside the 1-mile
zone. In particular, the mean percentage of black
or African American residents is higher outside the
1-mile zone, whereas the mean percentages of AI/AN
and Hispanic/Latino residents are higher inside the
1-mile zone.
Community advocates who reviewed the preliminary
findings of our study noted that our analysis of
1-mile zones within counties may mask broaderscale geographic inequities in route selection. To
address this concern, we conducted a supplemental
county-level comparison analysis by examining
the percentage minority population†† in the North
Carolina counties along the proposed pipeline route
relative to the rest of the counties in the state. A
two-sample test of proportions yielded a Z-statistic of
348.6521, with an associated one-tailed test p-value
of 0.000. Therefore, at the 95 percent confidence level,
we can conclude that the counties crossed by the
proposed ACP route collectively have a significantly
higher percentage minority population than the rest
of the counties in the state.

Comparison of Vulnerability Indicators
Only Robeson County has a sufficient number of
census tracts to permit statistical comparison of the
SoVI scores and cancer risk within the 1-mile zone
(n = 10) versus outside the 1-mile zone (n = 21)
tracts. We used a two-sample t-test with equal
variances to compare the mean SoVI values of the
census tracts inside and outside the 1-mile zone.
We used a two-sample Wilcoxon rank-sum test to
compare cancer risk in Robeson County census tracts
within the 1-mile zone and outside of the zone. The
††

Using 2010 decennial census data, we calculated the proportion
minority population by tallying the number of white, non–Hispanic/
Latino individuals; dividing by the total population; and then
subtracting from 1.

https://doi.org/10.3768/rtipress.2018.mr.0037.1803

8

RTI Press: Methods Report

Wraight et al., 2018

Robeson County SoVI analysis yielded a t-statistic of
-1.7768 and a one-tailed test p-value of 0.043, so at
the 95 percent confidence level, we can conclude that
the mean SoVI score of census tracts inside the zone
is significantly higher than the mean SoVI score of
census tracts outside the zone. The Robeson County
cancer risk test yielded a p-value of 0.2719; we
therefore cannot conclude that there is a statistically
significant difference (at the 95 or 90 percent
confidence level) in cancer risk between zone and
nonzone census tracts.

Discussion
The draft EIS claims that because “impacts would
occur along the entire pipeline route and in areas
with a variety of socioeconomic backgrounds,” there
is consequently “no evidence that [the pipeline]
would cause a disproportionate share of high and
adverse environmental or socioeconomic impacts on
any racial, ethnic, or socioeconomic group” (FERC,
2016, p. 4:413). FERC does not explain the factual
basis for this conclusion; the criteria for establishing
“disproportionate impact” on populations are not
stated in the document.
Our test results suggest that in Northampton County
disproportionately large numbers of AI/AN residents
and black or African American residents live within
1 mile of the pipeline route, whereas in Robeson
County, disproportionately large numbers of AI/
AN residents and Hispanic/Latino residents live
within 1 mile of the pipeline route. Our countylevel demographic analysis points to broader-scale
spatial inequities. If pipeline risks are indeed uniform
along the entire route, as FERC (2016) argues in its
environmental justice analysis, then our analysis
provides evidence of disproportionate exposure
of certain groups to pipeline impacts. In Robeson
County, the census tracts within 1 mile of the
pipeline route also have a significantly higher mean
SoVI score relative to census tracts outside of 1 mile
of the pipeline route.
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Conclusions
This study adds value to the conversation about
the ACP’s environmental justice implications by
presenting several analyses not accounted for
in the draft EIS. In drafting its environmental
justice analysis for the project, FERC focused
exclusively on census tract–level data and did
not conduct any statistical comparisons. Rather,
FERC (2016) compared minority and low-income
populations with reference thresholds, namely a
50 percent minority population threshold for a census
tract, a census tract threshold of 10 percentage points
above the county’s minority population, and the state
poverty level. By statistically comparing data and
extending the analysis to smaller geographic units,
we provide additional evidence of the differences
in demographic characteristics of the communities
that are located within 1 mile of the pipeline route
compared with communities located farther away.
Our study also raises the issue of and investigates
the spatial relationships between demographic
data and various environmental burdens, whereas
FERC (2016) considered only the pipeline’s spatial
relationship to minority and low-income populations.
Another contribution of this research is its emphasis
on transparency and replicability. All of the data used
in this study are publicly available. We packaged and
distributed our raw data, GIS files, and statistical
test logs for public use before publishing this report.
We hope that these materials will assist community
advocates who are studying the pipeline’s potential
impacts.
There are several directions for future research. First,
we recommend extending these methods to other
counties crossed by the proposed pipeline route and
experimenting with a second study zone (e.g., 10mile zone, 20-mile zone) to define the comparison
group for statistical testing. Ideally, county-by-county
analysis should be complemented with an aggregate
analysis of all affected census blocks, block groups,
and tracts along the entire North Carolina segment of
the pipeline route (by contrast, this study’s analysis of
the full North Carolina route used county-level data
only).
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Second, community advocates who reviewed the
preliminary findings of this study suggested the
need for a larger-scale analysis. The analysis would
compare the current proposed route with older
proposed and rejected routes to illustrate how
environmental justice concerns varied with the
changes in the proposed routes.
Third, although our research team incorporated
additional social and environmental variables, the
analysis could be strengthened by investigating
the spatial distributions of other preexisting
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stressors, especially health concerns (e.g., heart
disease, cancers related to nonrespiratory exposure
pathways, diabetes) and environmental conditions
(e.g., floodplains, landfills, brownfields, water
quality impairments, coal ash facilities, and waste
deposits). Such analysis would ideally form part of a
quantitative and qualitative evaluation of cumulative
impacts and aggregate environmental risks to
vulnerable communities, including those that are
physically distant from the proposed route but have
strong sociocultural connections to the area.
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Appendix A
Figure A1. Proposed pipeline route with selected facilities of interest and median income, by census tract,
Northampton County

Source: US Census Bureau (2014): Table B06011; North Carolina Department of Environmental Quality (2016a, 2016b); North Carolina Division of Waste Management,
Hazardous Waste Section (2016).
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Figure A2. Proposed pipeline route with selected facilities of interest and median income, by census tract, Robeson
County

Source: US Census Bureau (2014): Table B06011; North Carolina Department of Environmental Quality (2016a, 2016b); North Carolina Division of Waste Management,
Hazardous Waste Section (2016).
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Appendix B
Table B1. Northampton County aggregate income and
household tallies, census tract data
1-mile
zone

Number of
households

Aggregate household
income over past 12
months (2014 dollars)

Table B3. Robeson County aggregate income and
household tallies, census tract data
1-mile
zone

Number of
households

Aggregate household
income over past 12
months (2014 dollars)

Outside

4,100

47.9%

$165,604,200

44.4%

Outside

27,823

61.2%

$1,205,425,400

61.8%

Inside

4,464

52.1%

$207,032,600

55.6%

Inside

17,623

38.8%

$745,044,000

38.2%

Total

8,564

100.0%

$372,636,800

100.0%

Total

45,446

100.0%

$1,950,469,400

100.0%

Table B2. Northampton County aggregate income and
household tallies, census block group data
1-mile
zone

Number of
households

Aggregate household
income over past 12
months (2014 dollars)

Table B4. Robeson County aggregate income and
household tallies, census block group data
1-mile
zone

Number of
households

Outside

6,582

76.9%

$293,028,700

78.6%

Outside

Inside

1,982

23.1%

$79,608,000

21.4%

Inside

9,981

22.0%

$408,852,500

21.0%

100.0%

Total

45,446

100.0%

$1,950,469,100

100.0%

Total

8564

100.0%

$372,636,700

35,465

78.0%

Aggregate household
income over past 12
months (2014 dollars)
$1,541,616,600

79.0%

Source: US Census Bureau (2014): Tables B19001 and B19025.
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