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The Environmental Justice Health Alliance for Chemical Policy Reform (EJHA) is a na-

tional network of grassroots environmental and economic justice organizations and
advocates. This network represents communities that are disproportionately impact-
ed by toxic chemicals from legacy contamination and ongoing exposure to polluting
facilities and health-harming chemicals in household products. EJHA, in its strategic
partnership with the Coming Clean network, supports a just transition toward safer
chemicals and a pollution-free economy that leaves no community or worker behind.
In line with the Louisville Charter for Safer Chemicals, an emerging, central initiative
in EJHA's work to transform the chemical sector is to expand the concept of mandatory
emissions reductions to include toxic chemicals.
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The Center for Earth, Energy & Democracy (CEED) works in collaboration with grass-
roots communities, policymakers, and researchers to conduct research and provide
community education on climate, energy, and the environment. CEED provides tools
and information for communities and policymakers in an effort to create just climate
and environmental policy.

The New Jersey Environmental Justice Alliance (NJEJA) is an alliance of New Jersey-
based organizations and individuals working together to identify, prevent, and reduce or
eliminate environmental injustices that exist in communities of color and low-income
communities. NJEJA will support community efforts to remediate and rebuild impact-
ed neighborhoods, using the community’s vision of improvement, through education,
advocacy, review and promulgation of public policies and training, as well as through
organizing and technical assistance.
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Across the United States, fossil fuel infrastructure emits toxic air pollution and plan-
et-warming greenhouse gases that drive climate change. Environmental justice (EJ)
communities bear the brunt of both, living on the front lines of impacts from climate
change while also suffering the localized environmental health harms caused by fossil
fuel facilities in their vicinity. Despite these disproportionate impacts, climate mitigation
policies remain focused on reducing carbon dioxide (CO2) emissions without atten-
tion to the health-harming co-pollutants from the power sector. A just and equitable
climate mitigation policy, however, makes the elimination of the sector’s outsize and
inequitable impact on low-income communities and communities of color an explicit
goal. From an environmental justice perspective, climate change mitigation measures,
whether they use a technology-based standard, a greenhouse gas (GHG) target, or a
market-based or other mechanism, should explicitly incorporate mandatory emissions
reductions (MER) of health-harming co-pollutants in EJ communities.

This report lays out the justification and framework for an MER policy in the U.S. power
sector. The essential steps of our framework are to identify power plants located in EJ
communities, decide on the specific type of MER policy to apply, and finally, examine
additional factors—such as measures of cumulative burden or vulnerability—that can
inform which power plants should be prioritized for MER soonest or to the greatest
extent. We offer several variants of an MER policy, with the ideal option being the clo-
sure of fossil fuel-fired power plants in EJ communities and a concomitant transition
to renewable energy to maintain safe and reliable electricity generation.

To understand how the selection and prioritization of plants for MER might work in
practice, we applied our framework to three states, New Jersey, Delaware, and Minnesota.
We adopted a definition of “environmental justice community” based on quantitative
thresholds for People of Color, those with limited English proficiency,and low-income
populations, in line with recommendations of EJ advocates and the classification used
in New Jersey’s 2020 landmark environmental justice law (A2212/5232).Once plants in
EJ communities were identified, additional factors that reflect environmental burden,
such as cancer risk and respiratory hazard related to toxic air pollution, as well as the
emissions profiles of the plants, were incorporated as an illustrative, second layer of
analysis for prioritizing plants and the most impacted EJ areas.

Throughout the development and application of our framework, the research team
relied on the input and collaboration of key stakeholders representing EJ communities
in the three case study states. These EJ partners played a crucial role in ground-truth-
ing the set of plants that were identified and prioritized for an MER policy, which was
important given the occasional gaps in data and the inherent limitations of relying on
strict quantitative thresholds for definitional purposes.
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Overall, the New Jersey, Delaware, and Minnesota case studies underscore the dispro-
portionate siting of power plants in environmental justice communities. In all three
states, there is an inequitable overrepresentation of People of Color in the fence-line
populations residing near power plants, emphasizing the importance of considering race
when developing strategies for the sector. As more attention, policy, and investment
are directed toward a just energy transition, this work aims to highlight the need for,
and to advance a path forward for, mandatory emissions reductions in power sector
climate mitigation efforts.




The climate crisis and air pollution are inextricably linked to each other and to environ-
mental injustice, but few climate mitigation policies in the United States address them
in a comprehensive manner. There is widespread recognition that low-income, Black,
Indigenous, and communities of color are on the front lines of climate impacts and
that existing environmental burdens will be exacerbated in these same communities
due to climate change.! Despite these disproportionate impacts, climate policies are
focused largely on carbon emissions without explicit goals to mitigate the differential
impacts faced by environmental justice (EJ]) communities. State and local governments,
and increasingly the federal government, have introduced policy interventions designed
to mitigate climate change through various mechanisms, primarily programs that tar-
get greenhouse gas (GHG) emissions reductions or investments in renewable energy
technologies, yet equity and justice objectives are often an afterthought in policy de-
velopment. Most often equity considerations are discussed in the context of potential
investments in EJ communities in the form of renewable energy, energy efficiency, or
energy rebate programs.? E) communities throughout the United States and abroad are
demanding that justice and equity issues be addressed more explicitly through the
reduction of disproportionate pollution at the source.?

The sources of climate change are often concentrated in EJ communities even though
these communities are the least consumptive and least responsible for driving the
Fllmate crisis.* One example of this m;ust{ce While these climate

is the documented concentration of dirty in- ..

dustries including fossil fuel power plants and pO|ICIeS seek toreduce
infrastructure in EJ communities. Power plants GHG emissions, they
contribute to and exacerbate the cumulative rarely, if ever, target or

and unequal exposure tg co-pollutant; .and track the Iocation-specific
adverse health impacts in EJ communities.® .
Co-pollutants, such as particulate matter, reduction of GHG

sulfur dioxide, and nitrogen oxides, are local- emissions, and they

ized pollutants detrimental to human health, neglect co-pollutants
whereas carbon pollutlon,o.r GHGs, are glob- or simply assume that a
al pollutants that cause climate change. EJ . .
communities are bearing the brunt of both concomitant reduction in
climate change impacts and localized health co-pollutants will occur.
impacts from poor air quality.®

Climate mitigation policies are among the most urgent and politically viable pathways
to realize EJ gains in the form of co-pollutant mitigation. There are a variety of climate
mitigation policies in place across the country, such as California’s Global Warming
Solutions Act of 2006 (AB32) and the Regional Greenhouse Gas Initiative (RGGI) in the
Northeast, which are both carbon trading programs. Additionally, there are sector-spe-
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cific clean energy programs such as the Renewable Portfolio Standard, which regulates
power sector emissions, and energy efficiency programs like the federal Weatherization
Assistance Program. While these climate policies seek to reduce GHG emissions, they
rarely, if ever, target or track the location-specific reduction of GHG emissions, and they
neglect co-pollutants or simply assume that a concomitant reduction in co-pollutants
will occur. In fact, some carbon-trading programs can result in no emissions reductions
in EJ communities or, in the worst-case scenario, an emissions increase.” However,
there is now a unique window of opportunity to address these challenges and target
disproportionate burdens, given the movement to develop federal climate mitigation
policies for the power sector under the Biden-Harris administration.

For at least a decade and a half, many in the EJ grassroots movement have advanced
the idea that climate change mitigation policy for the power sector should be used
to address disproportionate pollution loads in EJ communities. This policy has come
to be known as mandatory emissions reductions (MER).

The beginnings of the MER policy were developed in discussions within the EJ com-
munity in the early 2000s when the Regional Greenhouse Gas Initiative was created
and the Waxman-Markey carbon trading bill was being prepared for introduction in
Congress.When the Clean Power Plan was developed during the Obama administration,
EJ advocates stated that, from an EJ perspective, climate change mitigation policy would
ideally maximize reductions of GHG co-pollutants while achieving a GHG emissions
reduction goal. More important, it would also require emissions reductions by pow-
er plants located in EJ communities and whose emissions detrimentally affected EJ
communities. Since the E} movement was not aware of any climate change mitigation
policy that intentionally maximized co-pollutant reductions, it was also stated that a
next-best version of this policy would mandate only the reduction of GHG emissions
by power plants that affected EJ communities.?

RGGI,AB32,and Waxman-Markey were market-based carbon trading programs and not
only provided the context for, but perhaps also unintentionally constrained thinking
on, the boundaries of an EJ climate change policy such as MER. Now there is a different
context for a MER policy. Current popular climate mitigation policies have evolved into
more technological and fuel-based approaches that can be risky for communities with
fossil fuel infrastructure. These technologies include carbon capture and sequestration
(CCS) and hydrogen mixing that will extend the life of power plants.® EJ communi-
ties with power plants are vulnerable to risky CCS technology and policy that has no
planned mechanism to reduce emissions of harmful co-pollutants in those communities.
It is imperative that federal, state, and local strategies used to reduce CO2 emissions
also reduce co-pollutants in EJ communities and not allow co-pollutant emissions to
increase or even remain at existing levels in these areas.

As climate mitigation strategies and technologies evolve, so too must we evolve the
proposed MER policy in order to address any negative aspects of these strategies that
are forced on EJ communities, as well as to free it from any constraints placed on it by
the previous political and policy context in which it was developed.
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This study examines how climate mitigation policies that target GHG reductions should
be leveraged to address existing inequalities in the form of co-pollutant emissions
reductions from power plants in EJ communities. It proposes using mandatory emis-
sions reductions (MER) policy to address climate and health-harming air pollution
simultaneously.

e The ideal, most protective approach would mandate the closure of all
fossil fuel-fired power plants in EJ communities and the transition to
renewable energy to maintain safe and reliable electricity generation.
This option will end emissions of power plant GHGs and co-pollutants in
these areas.

e The next-best approach would require plants in EJ communities to
reduce CO2 and co-pollutant emissions simultaneously (irrespective of the
carbon reduction goal or technology) using strategies that can achieve the
greatest substantial reduction of co-pollutants. These strategies should
not use carbon capture and utilization/sequestration, hydrogen mixing, or
any other technology that increases localized burden in EJ communities.

e The least protective policy would require plants in EJ communities to
achieve reductions in CO2 without carbon capture and utilization/seques-
tration, hydrogen mixing, or any other technology that could contribute to
localized pollution burdens. This policy assumes that a reduction in CO2
would achieve a reduction in co-pollutants without any requirement for
co-pollutants, and therefore is the least protective policy.




To select plants for MER, stakeholders would begin by identifying which plants are
located in EJ communities. This is the primary factor for deciding which power plants
should be forced to reduce emissions. Other factors such as co-pollutant emissions
and disproportionate environmental and health burdens could be considered when
deciding which plants should reduce emissions first, or when prioritizing plants for
further reductions. The sidebar below shows the potential framework to identify and
prioritize plants for MER.

MER Framework

1. Identify plants located in EJ communities

We recommend that an MER policy start by identifying power plants located in E} communities. There are different
methods for doing this. While there is no universal definition of an “environmental justice community,” our review
of national, state, and local definitions used in EJ policies and programs reveals that most definitions incorpo-
rate indicators and thresholds relating to racial composition and socioeconomic status, to capture low-income
communities and communities of color.’® Thus, for this mandatory emissions policy proposal, we applied a set of
disjunctive thresholds for race, limited English proficiency,and income to determine whether the area surrounding
a given plant would be considered an environmental justice community. We also conducted ground-truthing with
local EJ groups to determine whether any additional plants should also be included as targets of an MER policy.

2. Identify MER policy to use

The Ideal, Most Protective Policy

Mandate the closure of all fossil fuel-fired power plants in EJ communities and transition to renewable energy
to maintain safe and reliable electricity generation. This option will end emissions of power plant GHGs and
co-pollutants in these areas.

The Next-Best Policy

Require plants in EJ communities to reduce CO: and co-pollutant emissions simultaneously (irrespective of the
carbon reduction goal or technology) using strategies that can achieve the greatest substantial reduction of
co-pollutants. These strategies should not use carbon capture and utilization/sequestration, hydrogen mixing,
or any other technology that increases localized burden in E} communities.

The Least Protective Policy

Require plants in EJ communities to achieve reductions in CO2 without carbon capture and utilization/seques-
tration, hydrogen mixing, or any other technology that could contribute to localized pollution burdens. This
policy assumes that a reduction in CO2 would achieve a reduction in co-pollutants without any requirement for
co-pollutants, and therefore is the least protective policy.

3. In the implementation of MER, consider other variables to help

prioritize plants for the earliest application of the MER policy or for additional
reductions.

Such variables could include:

e Plants with relatively high co-pollutant emissions (e.g., fine particulate matter, nitrous oxides, sulfur
dioxide)

e Plants in areas with a high level of cumulative burden, using indicators such as traffic proximity and volume,
air toxics respiratory hazard index, and air toxics cancer risk, among others

e Plants located in areas with high population density
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This paper provides insight into the considerations and potential mechanisms for iden-
tifying power plants for MER policies. To understand the implications of MER in practice,
we examin the location of power plants in New Jersey, Delaware, and Minnesota in
relation to EJ communities. For each case study, we explore ways states can prioritize the
application of MER to specific power plants within EJ communities based on a variety
of factors. These factors include (1) some measure of the cumulative environmental
burden already present in the plant’s surrounding community, (2) the amount of CO2
and co-pollutant emissions for each facility, and (3) other relevant factors raised with
the input of local EJ stakeholders.!!




The typical rebuttal to the adoption of MER in climate policies is that co-pollutants
are already regulated under the Clean Air Act (CAA). However, this has been insuffi-
cient in protecting communities.!? Climate mitigation policy should be used not only
to fight climate change but also to address the disproportionate pollution found in EJ
communities. A mandatory emissions reduction approach to climate mitigation policies
provides a critical opportunity to address equity and climate justice more explicitly.
Through MER, it is possible to reduce both GHG emissions and co-pollutants in a more
targeted and intentional manner in EJ communities, thereby improving public health
and addressing the climate crisis simultaneously. This approach ensures that commu-
nities most impacted by the fossil fuel industry will receive direct benefits from the
energy transition.

Even small contributions of pollution to an already overburdened area can be problem-
atic. Power plants, relative to other individual stationary sources, emit large amounts
of health-harming air pollutants including sulfur dioxide (SO2), nitrogen oxides (NOx),
particulate matter (PM), carbon monoxide (CO), volatile organic compounds (VOCs), and
hazardous air pollutants (HAPs).!* Fine particulate matter (PMzs) is especially harmful to
human health, as it has been linked to premature death, cardiovascular and pulmonary
diseases, and asthma and is particularly concerning for EJ communities because they
are disproportionately exposed to PM from a variety of local sources.** According to the
World Health Organization (WHO), PM2:s has health impacts even at low concentrations,
and no safe threshold has been identified. Therefore, WHO 2005 guidelines suggest
attempting to achieve the lowest concentrations of PM possible.’®

People with asthma are particularly sensitive . .
to SO2 emissions, which can make it difficult to ConS|derat_|on of co-
breathe. High concentrations of SOz in the air can pOHUtantS IS Important
cause the formation of sulfur oxides (SOx), which in understanding how
can lead to par.ticulate matter pollu.tio.n.16 power plants are
Research drawing on advanced statistical meth- . .
ods for causal identification has linked SOz from Cont“bu_tmg to

coal plants to adverse health outcomes.t” NOx cumulative Impacts,
contributes to the production of smog and can especially in EJ

lead to respiratory problems. such as asthm.a communities.

symptoms, coughs, pulmonary disease, and chronic

lung disease.® For this study, NOx, SO2,and PM2s

power plant emissions were selected for analysis

on the basis of data availability and their potential to exacerbate localized pollution and
health impacts.
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Consideration of co-pollutants is important in understanding how power plants are
contributing to cumulative impacts, especially in EJ communities. Studies have shown
a pattern of disproportionate siting of unwanted land uses associated with heightened
amounts of pollution in EJ communities.'® Current regulatory practices do not take into
account these cumulative burdens when permitting and conducting other regulatory
responsibilities, thereby leaving these communities under-protected.?’ EJ advocates
have long suggested that chemical-by-chemical and source-specific assessments of
environmental hazards do not reflect the multiple environmental and social stressors
that harm the health of E} communities.?! Fossil fuel-fired power plants located in EJ
communities are contributing to the overall pollution burden in these areas.

Some argue that mandating reductions for CO2 will be sufficient to bring about
co-pollutant reductions, citing research that has found that in the power sector, there
is a positive relationship between CO2 and co-pollutants.?? However, prioritizing CO2
reduction is not enough; we need to simultaneously prioritize co-pollutant reductions.

This is especially true in light of technologies like carbon capture and sequestration
(CCS)—also called carbon capture, utilization, and storage (CCUS)—and hydrogen mix-
ing, which are focused on “managing” carbon dioxide and are being heavily promoted
through various federal policies and investments.?* There is increasing concern that
carbon capture and the combustion of hydrogen-blended fuel may in fact increase
emissions of certain co-pollutants, like NOx, while supposedly having a smaller carbon
footprint.* If power plants begin introducing CCS technology or hydrogen mixing, there
is a risk that the correlation between CO2 and co-pollutant emissions may change. In the
context of a neighborhood with multiple sources of pollution, even small contributions
to pollution are a problem, and therefore power plants in these areas should be prior-
itized for MER without the use of carbon capture and hydrogen mixing technologies.

Market-based mechanisms such as carbon cap-and-trade have been a signature climate
mitigation policy promoted by state and federal agencies and many national environ-
mental organizations. Climate mitigation policies that rely on these mechanisms to
reduce greenhouse gases have been the subject of debate by EJ scholars and advocates.
One of the primary critiques is that they do not guarantee the reduction of co-pollutant
emissions with localized health impacts specifically in EJ areas that are already facing
cumulative and disproportionate burdens.?

The Clean Power Plan (CPP) policy released in 2015 under the Obama administration
was modeled around a cap-and-trade system whereby states would target the electric-
ity-generating sector for carbon reductions using a combination of system-wide caps
and the issuance of tradable allowances. Similar carbon markets already exist in Cali-
fornia as well as in the Northeast under the Regional Greenhouse Gas Initiative (RGGI).
These climate policies are typically agnostic about the location of CO2 emissions reduc-
tions and thus ignore the localized impact of co-pollutant emissions associated with
power plants. In theory, cap-and-trade programs allow the market to determine where
emissions reductions can happen most efficiently. Thus, some facilities may increase
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or maintain their current emissions of CO2 by buying allowances or offsets, which can
also maintain or increase criteria air pollution at the source in the host EJ community.2

Market-based policies like the CPP or RGGI are driven primarily by a concern for achiev-
ing market efficiency in efforts to gradually drive down overall CO2 emissions at the
lowest cost. This type of system is markedly different from a regulatory approach that

would require mandatory reductions in the emissions of CO2 and other air pollutants.

Market-based climate mitigation policies are often not conducive to prioritizing eq-
uity considerations because these considerations may require additional costs or less
flexibility in the approach to reducing CO2 from particular plants.

Proponents of market-based approaches often cite the Montreal Protocol, which spe-
cifically targeted chlorofluorocarbons (CFCs) and was cost effective and successful in
reducing CFC pollution.?” Carbon dioxide, however, is ubiquitous and deeply entrenched
in the global economy. The ultimate goal of many EJ advocates is not only to decarbon-
ize the power sector but to dramatically transform it into a more just and democratic
system of power production, transmission,and consumption. This will require not only
driving down all emissions from the power sector (co-pollutants and GHGs) but also
rethinking the energy sector altogether.?

Climate mitigation policies present a unique opportunity to address legacy air pollution at
the source in EJ communities, driving down concentrations of co-pollutants while also
supporting the reduction of GHG emissions and larger goals of transforming the overall
power sector.
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This study explores the application of a proposed mandatory emissions policy to the
power sectors of three states: New Jersey, Delaware, and Minnesota. We selected these
states on the basis of our access to available data regarding power plant emissions,
familiarity with state laws and policies, and partnerships with in-state EJ organizations
with an interest in advancing mandatory emissions reduction policy.?’

This study uses the Regional Greenhouse Gas Initiative (RGGI) criterion for selecting
a subset of plants in all three states for analysis.>® RGGI-qualifying power plants are
those that have a generating capacity of 25 MW or greater. New Jersey and Delaware
are members of RGGI; therefore the study included power plants regulated under that
trading scheme. Minnesota does not have a cap-and-trade or carbon pricing program,
so the study applied the same RGGI capacity threshold to the state’s plants for inclu-
sion. For New Jersey, a list of RGGI-qualifying plants was obtained from the state open
data source. For Delaware and Minnesota, plants were identified using the U.S. Energy
Information Administration’s (EIA) database.’! Based on our inclusion criterion, the
study identified 73 power plants across the three states, with 33 plants in New Jersey,
10 in Delaware, and 30 in Minnesota.*?

Power plant facilities generally occupy a large parcel of land. Because our methodology
represented power plants as point features, the research team used satellite imagery
to ensure that the location of the point representing a power plant and its emissions
was placed close to or on top of a power plant smokestack rather than in a random
part of the parcel of land. Plants were first verified against high-resolution satellite
imagery within QGIS via the “QMS plugin”in order to ensure power plant points main-
tained “stack level” precision.?® Plant points not positioned at stack locations within a
plant parcel were rectified, a necessary condition for accurate proximity analysis. Once
rectified, three-mile proximity buffers were developed for each plant.>

Each three-mile buffer area around the plant was considered the plant’s “‘communi-
ty” for purposes of this study.*® To determine whether the plant’s community would
be considered an environmental justice community, we adopted a set of disjunctive
criteria thresholds based on three demographic indicators: percentage of People of
Color (POQ), percentage of low-income households, and percentage of households with
limited English proficiency. A plant was considered to be located in an environmental
justice community if its host community met any one (or more) of the thresholds we
established for each indicator.
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The indicators and thresholds applied in this study to qualify a community as an envi-
ronmental justice community were based on those used in the landmark environmental
justice law passed in New Jersey in 2020, NJ S232.%¢ This law defines “overburdened com-
munities” as those census block groups where 35 percent of households are low-income
(i.e., with an income below or equal to twice the federal poverty level), or 40 percent
of residents identify as People of Color (all individuals except those who list their race
as non-Hispanic white alone), or at least 40 percent of households are linguistically
isolated (no one age 14 and older speaks English “very well”). Because Delaware and
Minnesota have state averages for income similar to New Jersey's, income thresholds
were set at the same level (35 percent). For POC and linguistic isolation, this analysis
used the New Jersey thresholds for Delaware because of their similar state averages, but
the analysis set Minnesota’s thresholds for POC and linguistic isolation at 20 percent
and 12 percent, respectively, closer to the state’s own (lower) averages. EJ community
threshold definitions for all three states are shown in Table 1.

Table 1: EJ Thresholds for New Jersey, Delaware, and
Minnesota

Linguistic
Isolation Threshold

POC Threshold Income Threshold

New Jersey 40% 35% 40%
Delaware 40% 35% 40%
Minnesota 20% 35% 12%

As mentioned above, plants were considered to be located in EJ communities if their
host community (the three-mile buffer area surrounding the plant) met the threshold
for any one of the three socio-demographic characteristics listed above. Data for the
socio-demographic characteristics were obtained from the 2019 version of the U.S.
Environmental Protection Agency’s (EPA) EJScreen dataset, available at the census
block group level.’” Given that the three-mile areas often cut across census block group
boundaries rather than containing them in their entirety, a method known as geographic
apportionment was used to estimate the demographics of “cut” block group pieces.*® The
overall demographics of each three-mile community area were then estimated from
the demographics of the pieces it contained, and the above thresholds were applied to
determine whether the community qualified as an environmental justice community.

Tishman Environment and Design Center
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Based on the thresholds and indicators above, 28 (85 percent) of plants in New Jersey
were located in EJ communities, 10 (100 percent) of plants in Delaware were located
in EJ communities, and 9 (30 percent) of plants in Minnesota were located in EJ com-
munities. Overall, of the 73 plants across all three states with a capacity of 25 MW or
greater, 47 (64 percent) were located in EJ communities.

For each state, we also analyzed the number and characteristics of individuals living
within three miles of a power plant. EJScreen 2019 data were used for this purpose.
In instances where a power plant’s three-mile radius overlapped with another power
plant’s three-mile radius, the QGIS “dissolve” function was used to ensure that popula-
tions were not double-counted. Mapping of “urban areas” utilized urban area shapefiles
from the U.S. Census, which determines urban areas on the basis of population density.
The research team used 2019 urban area data.*’

In this study, we considered the three-mile area surrounding a given plant as the
relevant community area and applied a set of disjunctive thresholds for the per-
centage of People of Color, the percentage of linguistically isolated households,
and the percentage of low-income households to determine whether it would
be considered an environmental justice community. An alternative method for
identifying plants located in E) communities is to assess whether any one of the
census tracts or census block groups within the three-mile radius of a plant meets
the threshold for being considered an environmental justice community. This
approach could result in identifying a slightly different set of plants as located in
EJ communities and could be more protective of communities in situations where
averaging out the demographics across a three-mile catchment areas loses sight
of smaller vulnerable communities.

With respect to the thresholds and indicators used to define an EJ community, we
have selected one specific set of thresholds and indicators based on state-spe-
cific socio-demographic characteristics. This choice does not explicitly account
for the presence or concentration of environmental or health stressors or social
vulnerability that may make a community more susceptible or vulnerable to pol-
lution impacts. A variety of other possible indicators could be used to define an EJ
community. However, the study team chose to focus on race and income as these
factors have been shown to be important predictors of environmental inequality
and are recommended by the Equitable and Just National Climate Platform.® In
any event, we recommend ground-truthing indicators, thresholds, and final plant
selection with local EJ communities, as each context is unique and requires its
own consideration.
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For each plant meeting the capacity inclusion criterion (25 MW or greater), annual
emissions data were obtained for three criteria air pollutants, nitrogen oxides (NOXx),
sulfur dioxide (502), and fine particulate matter (PM2s), as well as carbon dioxide
(CO2). The study sought to collect the most recent publicly available data, and data
sources varied by state. In Minnesota, PM25 data from 2018 were obtained through
the Minnesota Pollution Control Agency, and in New Jersey, PM2.s data for 2018 were
collected through the New Jersey Department of Environmental Protection.** PM2s
data for Delaware were not publicly available, and therefore the EPA's ECHO (En-
forcement and Compliance History Online) database was the source of PM2s data
for this state. The most recent PM2s data in ECHO were for 2017.#2 Annual emissions
totals for NOx, SO2, and CO2 were obtained from the EIA for 2018.4

The rate of emissions was calculated for each of the plants with available PMa25 data
as pounds of PM25 per megawatt-hour based on the generation capacity for each plant
(data not shown, but available upon request). This rate was also calculated for CO2
emissions.

Power plants in each state for which PM data were missing were excluded from the
PM analysis. In New Jersey 2 of 33 plants were excluded; in Delaware 2 of 10 were ex-
cluded, and in Minnesota 1 power plant out of 30 was excluded from the PM analysis.*

We wanted to contextualize the conditions in the locations where power plants are
located and provide a potential indicator of burden or disproportionate impacts within
each power plant catchment area. To this end, we analyzed EPAs EJScreen indicators
of (1) air toxics cancer risk, (2) air toxics respiratory hazard, and (3) traffic proximity
and volume.*

Definitions and data sources for each indicator are as follows:#

risk is the estimated lifetime cancer risk from inhalation of ana-
lyzed carcinogens in ambient outdoor air, as calculated by the 2014 EPA National Air
Toxics Assessment (NATA). The indicator is calculated at the census tract level, and
the tract-level value is assigned to each of the census block groups (CBGs) contained
within the tract.

2. Air toxics respiratory hazard is the respiratory hazard from analyzed carcinogens
in ambient outdoor air, as calculated by the 2014 EPA NATA. A hazard index is derived
from summing chronic, non-cancer hazard quotients for individual air toxics that cause
similar adverse health effects. The value calculated at the census tract level is assigned
to each block group contained within it.

3. Traffic proximity and volume is the count of vehicles (average annual daily traffic)
on major roads within 500 meters, divided by the distance in meters, calculated from
2017 U.S. Department of Transportation traffic data.
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Three custom “analysis area” geographies were established, one for each state. The
analysis area for a given state consisted of the CBGs within the state plus all CBGs in
bordering states that fall, wholly or partially, within three miles of the state’s boundary.

For each of the three indicators, we averaged the individual CBG burden values in
every CBG partially or wholly contained within the three-mile buffer area around a
power plant. This resulted in each power plant having an average value for cancer risk,
respiratory hazard, and traffic. The plant’s average values were compared with all the
CBGs within the custom analysis area of its respective state. The average value was
considered a “high burden” if it was in the 75th percentile or above relative to all the
CBGs in the analysis area.

Finally, to complement this analysis, a series of burden maps was also developed to
show the power plant locations and the percentile rank of each CBG for each burden
indicator in each of the three states.

The scope of this study and the accompanying analysis were developed with input
and involvement of key stakeholders representing E} communities in the three case
study states. This iterative process of gathering feedback during each phase of the
project contributed to the study’s overall direction, methodology, and specific focus
areas. For example, the original list of power plants obtained from state and national
databases was cross-checked with state EJ representatives to ensure accuracy and
comprehensiveness. Additionally, the thresholds and characteristics used to define an
EJ community were based on definitions advanced by E) movement leaders (through
the New Jersey environmental justice law and the Equitable and Just National Climate
Platform). State EJ stakeholders also had the opportunity to provide feedback on the
final list of plants identified as being located within EJ communities and therefore
recommended as targets of an MER policy.

The data that we used for PM2.5, NOx, and SO2 emissions were from 2017 and 2018,
representing the most up-to-date emissions data available at the time we conduct-
ed our study. We also used EJScreen 2019, which itself draws on the U.S. Census’s
five-year estimates for the period 2013 to 2017. Application of an MER policy going
forward would benefit from using more recent data and could consider other haz-
ardous air pollutants beyond the three we examined.

We took the emissions data at face value, as it was beyond the scope of this study to
address possible deficiencies in monitoring or issues with self-reported data. Addition-
ally, we limited our burden analysis to three specific indicators. Since we conducted this
study, new tools (including a newer version of U.S. EPAs EJScreen) have been introduced
that better capture cumulative impacts. Future applications of the MER framework
could draw on these tools to inform plant prioritization.

Finally, our proposed definition of an EJ community was based on quantitative thresh-
olds and therefore drew distinctions between locations right below and right above
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the thresholds that may in fact be very similar. To help mitigate the arbitrariness of a
strict numerical cutoff, we introduced ground-truthing into our methodology to help
ensure that plants that should have been included for MER were not left out.
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Natural gas makes up the majority of New Jersey’s utility-scale electricity generation.*’
Beginning in the mid-1990s, New Jersey began building more natural gas-fired power
plants and shutting down many coal plants.*® This analysis looked at the 33 RGGI-qual-
ifying plants in the state, all but five of which are natural gas-fired. Many of these new
plants, built in the mid 1990s or later, were sited in communities whose residents are
predominantly People of Color, often near major transportation and industrial corridors
(see Table 2). Although many tout natural gas plants as cleaner than coal-fired plants,
they still produce significant absolute amounts of air pollution that can contribute to
public health impacts, particularly for overburdened and EJ communities.

New Jersey was an original participant in the RGGI program that began in 2009. However,
in 2012, then governor Chris Christie withdrew the state from the program. In 2019,
Governor Phil Murphy directed the state to rejoin RGGI.** EJ organizations in New Jersey
have objected to the state’s participation in the RGGI program, citing concerns about the
absence of equity goals and inattention to co-pollutant reductions in E} communities.
Currently, New Jersey’s RGGl-enabling legislation does not ensure emissions reductions
of co-pollutants in EJ communities.>°

In September 2020, Governor Murphy signed into law the landmark EJ bill S232.%* This
bill represents a precedent-setting approach to tackling EJ and cumulative impacts
because it is the first of any adopted state or federal legislation to include an explicit
mandate to deny permits for certain polluting facilities in E} communities on the basis
of cumulative impacts. Covered facilities include new fossil fuel-fired power plants.
Existing power plants are also subject to the law under the renewals and expansions
provision, whereby permit renewals and permits for expansion will be subject to con-
ditions that can help mitigate direct and indirect contributions to stressors in overbur-
dened communities. The law denotes the communities to be protected as “overburdened
communities” and defines them as census block groups that meet certain thresholds
for race, income, and limited English proficiency. Extensive community input went into
the designation of the law’s thresholds, which we adopted as our thresholds to identify
EJ communities in our analysis.

New Jersey has 33 power plants that are regulated under RGGI (see Table 2).°2 The
largest is the Linden Generating Station, with a nameplate capacity of 1,740 MW, and
the smallest is West Station, an old diesel oil plant built in the 1970s with a nameplate
capacity of 27 MW.The average capacity for RGGI-qualifying plants in the state is 405 MW.

Of the 33 power plants, 28 (85 percent) are located in an EJ community, based on the
demographics of their three-mile surrounding areas and our EJ community thresholds
(see Map 1).According to the EIA, 11 power plants were constructed in New Jersey be-
tween 2000 and 2018, and 10 of them are in E} communities. Some cities host multiple
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plants. For example, there are three plants in Newark, four in Vineland, and three in
Sayreville, all of which are EJ communities.

Across the state, 1.9 million people live within three miles of at least one of the 33
RGGI-qualifying plants. Of these people, 36 percent are low-income and 63 percent are
People of Color. When compared with the state averages of 22 percent and 29 percent,
respectively, we see that People of Color and low-income individuals are overrepre-
sented and disproportionately burdened by these power plant emissions.

Map 1: New Jersey RGGI-Qualifying Power Plants and
Proximity to EJ Communities

Urban area
Power plant 3-mile radius in
EJ community

Power plant 3-mile radius in
non-EJ community

e Powerplant
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Two RGGI-qualifying plants, Clayville and Lakewood, did not have 2018 PM25 data. For
the 31 RGGI-qualifying plants with available 2018 PM data, PM2.s total annual emissions
range from 60 pounds to 181,740 pounds with a mean of 35,071 pounds.>* Of the 10
highest emitters of PMa25,9 are located in E) communities. The highest emitters of PMa:s
are concentrated in the Northeast corridor of New Jersey and tend to be located in the
most densely populated areas of the state. Table 2 shows New Jersey’s RGGI-qualifying
power plants in order of PM25 emissions with each plant’s location, fuel source, capac-
ity, co-pollutant emissions, and CO2 emissions, as well as surrounding demographics.

The yellow line in Table 2 marks New Jersey’s

top 10 PM2s emitters. Sixty-four percent of the Sixty-four percent of the
635,144 people living within a three-mile radius 635 144 le livi

of these top emitters are People of Color,and 32 - peop e_ ving ]
percent are low-income. The Linden Cogeneration within a three-mile radius
Facility, located in the city of Linden in Union of these top emitters are

County, emitted the highest amoqnt of PMas People of Color, and 32
pollution at nearly 182,000 pounds in 2018.The .
percent are low-income.

facility was built in 1992 and generated 5,546,963
MWh of electricity in 2018. Despite not being
the oldest or largest plant in New Jersey, it still
emitted the most PMas. Residents within three
miles of this facility are mostly People of Color
(80 percent),and 40 percent are low-income.>* The next-highest emitter of PMzs is the
Bergen Generating Station located in Bergen County, which emitted more than 170,000
pounds of PM25 in 2018, exposing nearly 121,000 people within a three-mile radius,
of whom 64 percent were People of Color and 28 percent were low-income.

Four of New Jersey’s five non-EJ plants, Forked River, Mickleton, Gilbert, and Eagle Point,
are among the state’s oldest plants, coming online between 1974 and 1990. Gener-
ally, these older plants have a higher rate of PM2:s emissions, indicating that they are
less efficient than newer plants. However, they also have the lowest generation, likely
because many are located in more rural areas and service fewer people. Within three
miles of the five non-EJ plants, there are 73,456 people, 15 percent of whom are People
of Color and 22 percent of whom are low-income.
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Table 2: New Jersey RGGI-Qualifying Power Plants in Order of PMzs Emissions (Pounds) in 2018*

Power Plant i Capacity NOX Total CO2 Emissions | Total Persons | % Low- | % People
(MW) Emissions | Emissions | Emissions | Co-pollutants | (lbs.) 2018 Within 3-Mile | Income | of Color

(lbs.) 2018 | (PM2.5+NOX+ Radius
S02) (lbs.)

West Deptford West Dept- | NG 2014 | 755 52,560 15,940 1,115,320 | 1,183,820 3,223,354,060 | 15,511 23.09 20.20
Energy Station ford

Eagle Point Power 1990 7,560 2,640 1,236,280 | 1,246,480 532,083,040 | 33,303 2949 | 2540
Generation
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Station

Mickleton Energy | Gibbstown | NG 1974 |71 940 40 25,820 26,800 9,543,980 13,391 20.41 19.51
Center

Forked River Forked DO 1974 |77 740 240 35,620 95,800 13,165,900 12,707 19.01 7.99
Power River

Gilbert Generating | Milford NG 1989 | 512 740 16,560 78,500 36,600 20,194,420 3,016 16.71 2.98

* Blue shading of a row denotes a power plant sited in an EJ community, and white shading indicates a power plant in a non-EJ community. The yellow line marks the 10
highest emitters of PM2.5. In the “Fuel Source” column, NG refers to natural gas, C refers to coal, and DO refers to diesel oil.
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Allof the 10 highest emitters of NOx pollution,according to 2018 U.S.EIA data, are in EJ com-
munities (Table 2). NOx emissions for the 33 plants ranged from 7,100 pounds to 13,091,240
pounds in 2018. Thirty-three percent of the 793,250 people living within three miles of the
10 highest emitters of NOx are low-income and 63 percent are People of Color.

As described in the Methods section, an average value for each indicator was calculated
for each power plant using all the CBGs partially or wholly contained within its three-mile
radius. These average values were compared with the values across the CBGs in the New
Jersey analysis area and were designated as “high burden” if they were in the 75th
percentile or higher.

Fourteen of the 33 power plants have at least one high burden indicator, and all but
one of these 14 are located in an E) community (Table 3). Four of the 33 power plants
are located in areas with high burdens for all three indicators. All of these plants are
located in EJ communities. These results reflect the fact that power plant host commu-
nities that face high underlying burden also tend to be EJ communities. Maps 2, 3, and
4 display the locations of the power plants against the burden indicators. The maps
show the high burdens faced by power plant host communities in the Northeast
corridor and the southwest area of the state.

In New Jersey, an industrial corridor runs from the northeast to the southwest following
the New Jersey Turnpike, and the high riskscape exemplifies the extent to which power
plant host communities along this corridor are overburdened by pollution.

Table 3: Plants With High Burden Indicators Relative

to the Analysis Area™
High burden for one High burden for two High burden for three
indicator indicators indicators
Carneys Point Essex Bergen
Bayonne Energy Center Newark Bay Cogen Linden Generating Station
Elmwood Park Power LLC Logan Generating Plant Camden Plant Holding

Eagle Point Power Generation | Linden Cogeneration Facility | Kearny Generating Station
Woodbridge Energy Center Newark Energy Center

* Plants highlighted in blue are located in EJ communities.
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Map 2: Air Toxics Cancer Risk and RGGI-Qualifying
Power Plant Locations, New Jersey Analysis Area

.

2 0-100
b= |j| Percentile cancer risk

Power plant located within 3
miles of an EJ community

Power plant located within 3
miles of a non-EJ community
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Map 3: Air Toxics Respiratory Hazard and RGGI-
Qualifying Power Plant Locations, New Jersey Analysis

Area

b 0-100 * percentile Respiratory
. Hazard Index

Power plant located within 3
miles of an EJ community

Power plant located within 3
miles of a non-EJ community
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Map 4: Traffic and RGGI-Qualifying Power Plant
Locations, New Jersey Analysis Area

0-100
m Percentile traffic

Power plant located within 3
miles of an EJ community

Power plant located within 3
miles of a non-EJ community
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Our analysis highlights 28 power plants of at least 25 MW capacity located in EJ
communities in New Jersey. Their environmental justice host communities, where
1.8 million people live, would benefit from emissions reductions at these plants.
Prioritizing which plants among these should be targeted for the earliest and/or
deepest reductions could be useful, given the large number of plants. As discussed
in our Introduction, the criteria for prioritization are: (1) indicators of the host com-
munities’ existing cumulative burdens, (2) the profile of emissions for each facility,
and (3) other relevant factors raised by local EJ stakeholders.

Following this framework, Table 4 shows the identification and prioritization of plants
for MER in New Jersey. For instance, the Linden Generating Station was identified as
a plant with high co-pollutant emissions and is located in an area with high relative
burden. It is also the largest natural gas plant in the state, with a nameplate capacity
of 1,740 MW, and almost 100,000 people live within its three-mile radius, 75 percent
of whom are People of Color. Thus, this plant stands out as a good candidate for the
earliest and most robust application of an MER policy.

Table 4: Identification and Prioritization of Plants for
MER in New Jersey

PLANT /DENTIFICATION FOR MER

Plants located in EJ communities

Bayonne Energy Center
Bergen

Burlington Generating Station
Camden Plant Holding
Carll's Corner Energy Center
Carneys Point

Clayville

Cumberland Energy Center
EFS Parlin Holdings, LLC
Elmwood Park Power LLC
Essex

Howard M. Down

Kearny Generating Station
Lakewood

Linden Cogeneration Facility
Linden Generating Station
Logan Generating Plant
Newark Bay Cogen

Newark Energy Center

North Jersey Energy Associates
Ocean Peaking Power
Pedricktown Cogeneration Plant
Red Oak Power, LLC

Sayreville

Sewaren Generating Station
Sherman Avenue

West Station

Woodbridge Energy Center

PLANT PRIORITIZATION FOR MER

Top five emitters of total co-pollutants examined

1. Linden Cogeneration 4. Newark Energy Center
2.Linden Generating Station 5.Red Oak Power, LLC.
3.Woodbridge Energy Center

Plants in areas with high relative burden for all three burden indicators

Bergen Kearny Generating Station
Camden Plant Holding Linden Generating Station
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Delaware has 10 RGGI-qualifying power plants and produces the smallest amount of
energy of any state in the country. The state’s total energy consumption is the third
lowest in the United States, partly due to its small population.> Yet it still used 70 times
more energy than it produced in 2020.°¢ Most of the plants are natural gas-powered
because of a shift away from coal plants in the last decade.>” Between 2010 and 2021,
the proportion of generated electricity attributed to coal fell from 46 percent to 7 per-
cent, while natural gas increased from 51 percent to 86 percent.’® Hay Road, a natural
gas plant in Wilmington, has the highest generating capacity in the state,at 1,100 MW.
Christiana, a petroleum plant also in Wilmington, has the smallest at 52 MW capacity.

Delaware was an original signatory of RGGI and has since touted its GHG emissions
reductions as a result of the program.>® Delaware’s CO2 emissions from the electric
power sector decreased from 6.4 million metric tons in 2005 to 1.8 million metric tons
in 2021, representing a decrease of a little over 70 percent.®® The state’s transition
from coal to natural gas has been a major factor in reducing its CO2 emissions during
this time. 6162

AllL 10 of the RGGI-regulated power plants in the

state are located in EJ communities (see Map 5). The demographic
Approximately 213,000 people, or 21 percent composition of this
of the population of the state, live within three f i lation i
miles of one or more RGGI-qualifying power ence-line popu_a Ion1s
plants. The demographic composition of this 35 percent low-income
fence-line population is 35 percent low-income and b5 percent People of

and 55 percent People of Color, exceeding the Color exceeding the state
state averages of 27 percent and 40 percent, ’
averages of

respectively.®® Thus, low-income people and
People of Color are disproportionately impact- 27 percent and

ed by the pollution burden from these power 40 percent, respectively_
plants. Some cities host multiple plants. For

example, there are three plants in Wilmington and four in Dover, which are the two
largest cities in the state. These two areas are densely populated and also have large
concentrations of industry and transportation infrastructure. Dover, in particular, has a
high concentration of manufacturing facilities.
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Map 5: Delaware RGGI-Qualifying Power Plants and
Proximity to EJ Communities

Urban area

Power plant 3-mile radius in
EJ community

e  Power plant

There are no non-EJ communities
within a 3-mile radius of a power
plant in Delaware.
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At the time of analysis, PM25 data was available for 2017 for 8 of the 10 RGGI-qualifying
plants. Emissions ranged from 15 pounds to 150,695 pounds, with a mean of 27,584
pounds and a median of 1,363 pounds. All of the five highest emitters of PM2s are
located in EJ communities. Table 5 lists the power plants in Delaware with capacities
of 25 MW or greater in order of 2017 PMa2:s emissions.

The largest emitter of PMa2s is Edge Moor natural gas-fired power plant located in
Wilmington, in New Castle County, which emitted 150,695 pounds in 2017. Edge Moor
is located in a relatively densely populated and diverse part of the state. Of the 65,244
people living within three miles of Edge Moor, 69 percent are People of Color and 43
percent are low-income. Overall, power plants emitting the most PM2s are concentrat-
ed in densely populated areas, especially in northern Delaware. The second-highest
emitter of PM2s is Indian River Generating Station, located in Dagsboro, which emitted
approximately 63,527 pounds in 2017. This is unsurprising, since it is the only coal-
fired RGGI-qualifying power plant in the state. The three-mile radius surrounding the
plant is the least populated relative to the areas around the other power plants, with a
population of 8,514; however, 36 percent of this population is low-income, exceeding
the state average by 9 percentage points.




Table 5: Delaware’s RGGI Power Plants in Order of PM.s Emissions (Pounds) in 2017*

Power Plant City Fuel Year Capacity PM2.5 S02 NOX Total Co- CO2 Emissions | Total Persons | % Low- | % People
Source | Online (MW) Emissions | Emissions | Emissions | Pollutants (lbs.) 2017 Within 3-Mile | Income | of Color
(lbs.) (lbs.) (lbs.) (PM2.5+NOX+502) Radius
2017 2018 2018 (Ibs.)

* Blue shading of a row denotes a power plant sited in an EJ community. (ALl Delaware power plants were sited in EJ communities.) In the “Fuel Source” column, NG refers to natural
gas, C refers to coal, and PL refers to petroleum liquids.
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For the 10 RGGI-qualifying power plants in Delaware, NOx annual emissions, as reported
in the EIA database, ranged from 23,960 pounds to 6,125,877 pounds in 2018, with an
average of 1,405,890 pounds. The power plant with the largest emissions of NOx was
the Hay Road plant in Wilmington. This natural gas—fired power plant emitted more
than six million pounds of NOx in 2018. The surrounding three-mile radius is home
to 72,077 people, 42 percent of whom are low-income and 67 percent of whom are
People of Color.

As described in the Methods section, an average value for each indicator was calculated
for each power plant using all the CBGs partially or wholly contained within its three-mile
radius. These average values were compared with the values across the CBGs in the Delaware
analysis area and designated as “high burden”if they were in the 75th percentile or higher.

Table 6 shows the power plants in communities with high burden indicators. This
provides some context about the level of underlying cumulative burden in the plants’
host communities. The table indicates that 3 out of the 10 power plants are located in
areas with high burden for air toxics cancer risk, air toxics respiratory hazard, and traffic.

Table 6: Plants With High Burden Indicators Relative

to the Analysis Area*
High burden for one High burden for two High burden for three
indicator indicators indicators
Edge Moor
None None Christiana
Hay Road

* Plants highlighted in blue are located in EJ communities.

All three of these plants are also located in EJ communities.

Maps 6, 7,and 8 show the locations of power plants and burden indicators. Consistently
across the three indicators, the northeastern part of Delaware faces greater burdens.
The power plants in this area include Edge Moor, Hay Road, Christiana, and Delaware
City. This area of the state is also more industrialized and close to transportation and
other infrastructure. The host communities located around plants in central Delaware
near Dover also face relatively high burdens compared with the rest of the state.
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Map 6: Air Toxics Cancer Risk and RGGI-Qualifying

Power Plant Locations, Delaware Analysis Area
0-100
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Map 7: Respiratory Hazard and RGGI-Qualifying
Power Plant Locations, Delaware Analysis Area
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- Hazard Index

Power plant located within 3
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Map 8: Traffic and RGGI-Qualifying Power Plant
Locations, Delaware Analysis Area

Power plant located within 3
miles of an EJ community

Power plant located within 3
miles of a non-EJ community
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Our analysis found that all 10 power plants of at least 25 MW capacity in Delaware
are located in EJ communities and would be recommended for MER. Following the
identification of plants in EJ communities, we applied our framework for prioritization
by considering the amount of co-pollutant emissions and indicators of burden in the
host communities (see Table 7).

It is important to note that the Hay Road and Garrison Energy Center plants are among
the top three emitters of total co-pollutants (i.e., aggregate amounts of PM2.5, NOx, and
S02), even without having available PM2s data.

While we recommend that an MER policy be applied to all the power plants located
in EJ communities, Edge Moor and Hay Road stand out as particularly good candidates
for the earliest and most vigorous application of MER, given their emissions profiles
and the high burdens faced by their host communities.

Table 7: Identification and Prioritization of Plants for
MER in Delaware

PLANT /DENTIFICATION FOR MER

Plants located in EJ communities

Indian River Generating Station

Edge Moor

NRG Energy Center Dover

Warren F. Sam Beasley Generation Station
Christiana

McKee Run

Delaware City Power Plant

Van Sant Station

Garrison Energy Center LLC

Hay Road

PLANT PRIORITIZATION FOR MER

Top five emitters of total co-pollutants examined

1. Hay Road 4. Edge Moor
2. Delaware City Power Plant 5.Indian River Generating Station
3. Garrison Energy Center

Plants in areas with high relative burden for all three burden indicators

Edge Moor Hay Road
Christiana
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Minnesota has 30 power plants with 25 MW or greater capacity and has an energy
profile markedly different from those of New Jersey and Delaware. The state has a much
larger share of non-hydroelectric renewable electricity generation than do New Jersey
and Delaware; however, this includes some polluting energy sources such as biomass.®
According to the EIA,“In 2020, renewables accounted for 29% of in-state electricity net
generation, nuclear power supplied 26%, coal fueled 25%, and natural gas contributed
20%.%> Compared with New Jersey (8 percent) and Delaware (7 percent), renewables
account for a much greater share of electricity in Minnesota.5¢

About 25 percent of utility-scale electricity in Minnesota came from coal plants in 2020,
down from 53 percent in 2011.” There are seven coal-fired power plants in Minnesota
(two of them are mixed-fuel sources). Minnesota has plans to phase out coal-fired power
plants and largely replace them with natural gas plants.®® The Sherburne County coal
plant in Becker is slated to close all three of its coal generators by 2030 and replace
them with a solar megafarm.®® Nevertheless, the state is much more reliant on coal
than New Jersey and Delaware.

Minnesota is also demographically distinct among the case study states, with a lower
proportion of People of Color than New Jersey and Delaware and with power plants
located in less densely populated areas of the state. Statewide, 21 percent of the total
population are People of Color and 22 percent are low-income.”® Power plants are also
much more evenly dispersed throughout the state, distinct from the concentration of
plants in New Jersey’s and Delaware’s industrial corridors.

Power plant emissions contribute to both local and regional air quality conditions,
particularly those from coal-fired power plants, which are generally dirtier in terms of
co-pollutant emissions. The Minnesota Pollution Control Agency’s most recent bi-yearly
air quality report notes that while Minnesota is meeting federal standards for air pol-
lution, disparities in air quality across the state exist along racial and income lines.”?
The report also notes that areas of environmental justice concern are particularly
vulnerable to air pollution impacts because of existing health and socioeconomic
burdens.”? The report highlights that while the retirement of coal plants is helping to
improve air quality, pollution is still being produced by a variety of plants including
natural gas-fired power plants.”

Of the 30 power plants with 25 MW capacity or greater in the state, 9 plants, or 30 percent,
are located in an E) community (see Map 9).”* Eight new power plants have been constructed
in Minnesota since 2000, all of which are natural gas-fired plants with a generation range
of 549 t0 2,294,775 MWh in 2018.7° Three of these plants are located in EJ communities.”®

Our analysis also found that 690,169 people (12% of the total population) live within a
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three-mile radius of the 30 plants, of whom 31 percent are low-income and 30 precent

are People of Color, indicating that the plants are disproportionately sited near People
of Color and low-income population in Minnesota.

Map 9: Minnesota Power Plants and Proximity to EJ
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Twenty-nine of the 30 power plants had available PM25 data for 2018.The 2018 PMa2s
emissions ranged from 17 pounds to more than 1 million pounds, with a mean of

98,311 pounds. Of the 10 power plants with the total highest emissions of PM25,4 are
located in EJ communities.

While the plants emitting the most PM25 tend to be outside of urban areas, there is
a clustering of power plants in Minnesota’s southeastern region around Minneapolis
and St. Paul, where there is a higher population density and more EJ communities are

located. Table 8 lists the power plants in Minnesota with capacities of 25 MW or greater
in order of 2018 PM25 emissions.
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Table 8: Minnesota’s Power Plants 25 MW or Greater, in Order of PM.s Emissions (Pounds) in 2018*

Power Plant City Fuel Year Capacity | PM2.5 SO2 NOX Total CO2 Emissions | Total Persons | % Low- | % People
Source | On-line | (MW) Emissions | Emissions Emissions | Co-pollutants (lbs.) 2018 Within 3-Mile | Income | of Color
(lbs.) (lbs.) 2018 (lbs.) 2018 | (PM2.5+NOX+S02) Radius
2018 (Ibs.)
Sherburne County | Becker C 1976 2,469.30 | 1,118,000 | 13,740,041 17,960,877 | 32,818,919 27,816,107,980 | 3,880 14.83 6.12
Silver Bay Power | Silver Bay |C 1955 131.6 714,000 | 2,380,860 2,174,407 | 5,269,267 1,079,695,060 | 1,145 28.58 5.88
Clay Boswell Cohasset C,PL 1973 923.3 638,000 | 7,167,686 7,065,972 | 14,871,659 16,420,327,000 | 1,629 27.99 5.77
Allen S.King Oak Park C 1958 598.4 296,000 | 2,890,753 3,830,007 | 7,016,760 5,666,428,580 | 21,778 17.39 12.81
Heights
[Hibbing  |HWibbing |C |95 |359  [28000 [748282  [609977 [1386259 [274563160 [12487  [4422 [707 |
Cannon Falls Cannon NG 2008 346.8 18,000 19,606 427,751 465,357 154,012,020 4,215 2293 4.48
Falls

Mankato Energy Mankato NG 2006 530 6,000 10,291 943,758 960,049 428,430,720 24913 31.97 11.47
Center

LSP-Cottage Grove | Cottage NG 1997 283.5 2,000 1,599 94,069 97,668 338,527,080 17,302 12.74 1743
LP Grove

Glencoe Glencoe PL 1957 39.5 2,000 451 5,449 7,900 272,040 5,973 34.56 14.44

Syl Laskin Hoyt Lakes | NG 1953 116 715 140 24,456 25,311 25,616,040 1,230 26.83 2.22
Lakefield Junction | Trimont NG, PL | 2001 537.8 673 1,366 604,568 606,607 215,502,420 169 16.58 4.62
Pleasant Valley Dexter NG 2001 467.8 627 7,350 379,963 387,941 131,704,360 481 17.31 2.83
(MN)

Cambridge CT Cambridge | PL,NG | 1978 | 194.2 272 1,626 225,625 227,524 79,783,060 6,298 3068 | 7.30
Solway CT Solway NG,PL | 2003 | 513 265 517 225,932 226,715 82,662,480 376 2762 | 8.63
Inver Hills Inver Grove | NG,PL | 1972 | 2844 | 250 6,905 100,925 108,079 34,506,460 6,861 1323 | 15.40
Heights
Elk River** ElkRiver | NG $2009** | 239.3 242 508,740 1,648,380 | 2,157,362 423,497,320 | 20,449 19.08 | 9.68
New Ulm New Ulm | NG,PL | 1957 | 785 112 746 78,935 79,793 32,546,800 11,872 2246 | 671
Hutchinson Plant | Hutchinson | NG 1994 905 86 135 62,853 63,073 28,456,540 13,071 2291 6.66
#2
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St. Bonifacius St. Boni- PL 1978 61.2 40 2,434 7,855 10,329 1,409,840 4,805 11.12 342
facius

Taconite Harbor Schroeder C 1957 168 31 No Data No Data No Data No Data 27 21.26 418

Energy Center

Maple Lake Maple Lake | PL 1978 25 27 1,651 5,329 7,007 956,120 3,477 20.11 3.76

Hoot Lake

Fergus Falls | C,PL

1959

130.7

No Data

4,125,554

997,969

No Data

1,295,875,100

11,404

2741

7.03

* Blue shading of a row denotes a power plant sited in an EJ community, and white shading of a row indicates a power plant in a non-EJ community. The yellow line marks the 10
highest emitters of PM2.5. In the “Fuel Source” column, NG refers to natural gas, C refers to coal, and PL refers to petroleum liquids.

** Elk River was originally a municipal solid waste plant opening in 1951.In 2009 it became the natural gas plant that it is today.
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For the 10 power plants with the highest PM2s emissions, 36 percent of the 435,679
people living within three miles are low-income and 37 percent are People of Color,
meaning that these plants are disproportionately sited near the state’s low-income and
POC populations. The Sherburne County facility, a coal-fired plant located in Becker,
emitted the most PMzs, 1,118,000 pounds, in 2018. The Sherburne County facility
generated 12,477,637 MWh of electricity in 2018 and is currently Minnesota’s largest
power plant. Although it was built in 1976, it is not the state’s oldest, as several other
plants were built in the mid to late 1950s. Not surprisingly, many of the highest PM25
emitters are coal-fired plants.

Of the nine power plants located in EJ areas, the second- and third-highest emitters of PM2s
are natural gas plants with similar capacity: Black Dog in Burnsville, Riverside in St. Paul,and
Highbridge in Minneapolis. They produced significantly more emissions than other power
plants in EJ areas, aside from the Hibbing coal plant. The Black Dog facility emitted 12,000
pounds of PMzs; Riverside and Highbridge emitted 6,000 pounds each in 2018.

NOx emissions for the 30 plants ranged from 1,877 pounds to 17,960,877 pounds in 2018.
Three of the 10 highest emitters of NOx pollution are in EJ communities. The 10 plants
with the highest NOx emissions have a combined population within a three-mile radius of
392,356, of which 36 percent are low-income, exceeding the state average of 27 percent,
and 37 percent are People of Color,almost meeting the state average of 40 percent.

As described in the Methods section, an average value for each indicator was calculated for
each power plant using all the CBGs partially or wholly contained within its three-mile radi-
us. These average values were compared with the values across the CBGs in the Minnesota
analysis area and designated as “high burden” if they were in the 75th percentile or higher.

Table 9 shows the power plants whose host communities faced high burdens.All but one of
the plants located in areas with high burden for all three indicators are sited in EJ communities.

Maps 10,11,and 12 show that most Minnesota power plants are in the southeastern part of
the state, which has high burdens as indicated by air toxics cancer risk, air toxics respiratory
hazard, and traffic. The Twin Cities are located in this region, where there is also a more di-
verse population and higher population density compared with the rest of the state. Power
plants in this area (including Riverside and High Bridge) contribute to cumulative impacts,
as the communities are burdened by unequal rates of air pollution-related health issues.””
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Table 9: Plants With High Burden Indicators Relative
to the Analysis Area™

High burden for one

indicator

Mankato Energy Center
Minnesota River
Cascade Creek

Elk River

High burden for two
indicators

New Ulm
Inver Hill
LSP-Cottage Grove LP
Blue Lake

High burden for three
indicators

High Bridge
Riverside
Black Dog
Allen S.King

* Plants highlighted in blue are located in EJ communities.

Map 10: Air Toxics Cancer Risk and Power Plant
Locations, Minnesota Analysis Area

0-100
Percentile cancer risk

Power plant located within 3
miles of an EJ community

Power plant located within 3
miles of a non-EJ community
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Map 11: Respiratory Hazard and Power Plant

Locations, Minnesota Analysis Area

0-100  percentile Respiratory
Hazard Index

Power plant located within 3

®  milesofanEJ community

Power plant located within 3

®  miles of anon-EJ community
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Map 12: Traffic and Power Plants, Minnesota

Analysis Area

0-100
. Percentile traffic

Power plant located within 3
miles of an EJ community

Power plant located within 3
miles of a non-EJ community
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Although most power plants of at least 25 MW capacity in Minnesota are located in
non-EJ areas, those sited in EJ communities impact more densely populated areas.
There are more than half a million people living within a three-mile radius of the nine
power plants in E} communities, whereas there are only 166,380 people living within
a three-mile radius of the remaining 21 power plants in non-EJ areas. Moreover, the
percentage of People of Color living within a three-mile radius of the 30 power plants
exceeds the state average by about 10 percentage points, indicating that People of
Color are disproportionately impacted by power plant pollution, even if the majority
of the state’s plants are not located in EJ communities. The proportion of low-income
people living within a three-mile radius of a power plant in the state also exceeds the
state average, by nine percentage points.

After identifying which plants were in EJ communities, we applied our framework to
demonstrate how these plants could be prioritized for MER by considering emissions
profiles and indicators of burden in the host community (Table 10).

Table 10: Identification and Prioritization of Plants
for MER in Minnesota

PLANT /DENTIFICATION FOR MER

Plants located in EJ communities

Hibbing Blue Lake

Black Dog Cascade Creek
High Bridge Minnesota River
Riverside Rock Lake CT

Farobault Energy Park

PLANT PRIORITIZATION FOR MER

Top five emitters of total co-pollutants examined

1.Riverside

2.High Bridge
3.Hibbing

4. Fairbault Energy Park
5.Black Dog

Note: The top four co-pollutant emitters in Minnesota are not located in E} communities. However,
since the policy targets plants located in E) communities, we have listed the five highest emitters
that are located in EJ communities.

Plants in areas with high relative burden for all three burden indicators

High Bridge Black Dog
Riverside
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An MER policy should be applied to all the power plants located in EJ communities. If pol-
icymakers and community members want to stagger emissions reductions across plants
over a defined time period, they could start with plants in communities with relatively high
environmental burdens or high overall air pollutant emissions. Riverside, High Bridge, and
Black Dog stand out as particularly good candidates for the earliest and most vigorous
application of MER, given their emissions profiles and the high burdens faced by their
host communities. However, given that only 9 of the 30 power plants in Minnesota are in
EJ communities, there doesn’t seem to be much need or reason to prioritize.
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Despite a transition from coal-fired to natural gas-fired power plants, emissions from
the power sector continue to contribute to air pollution in EJ communities in all three
states examined for this report. This study shows that the majority of power plants
in New Jersey (85 percent) and Delaware (100 percent) are located in EJ communities
and that 30 percent of Minnesota’s power plants are located in E} communities. High
emitters of co-pollutants in all three states disproportionately impact People of Color
and low-income populations. It is imperative that climate policies prioritize the pro-
tection of communities dealing with the legacy of air pollution deriving from the fossil
fuel industry.

All three states follow the national trend in a As it Currently stands,
transition from coal to natural gas generation People of Color were

in the power sector, with many new natural gas

plants built in the last two decades. Although overrepresented (a_bove
natural gas plants tend to run more efficiently the state average) in all
than coal plants, our results show that natural three statesin terms

gas plants can still leave EJ areas extremely vul- of the population living
nerable—or render 'Fhem even more vulnerable within a three-mile ra-

than before. In particular, in Minnesota, half of .

the 14 plants that have been built or upgrad- dius of a power plant.

ed (e.g., with the addition of a new electrical

generating unit) since 2000 are located in EJ

areas.”® Disparities persist in New Jersey, where 10 of the 11 natural gas plants built
since 2000 are located in EJ communities. In Delaware, the two plants built or upgraded
since 2000 are both in EJ communities. The persisting, and in some cases worsening,
concentration of plants in EJ areas underscores the importance of targeting these plants
for mandatory emissions reductions.

As it currently stands, People of Color are overrepresented (above the state average) in
all three states in terms of the population living within a three-mile radius of a power
plant. This finding suggests that race is a key factor associated with proximity to a
power plant and should be considered when developing climate mitigation strategies.

Climate policies for the power sector that mandate GHG reductions should be leveraged
to address existing inequalities in pollution burdens. This is particularly important in
the current political context of significant federal investments and incentives for the
use of carbon capture and hydrogen-mixing technologies. As these technologies are
added on to existing and new power plants, it is imperative that E} communities not
be forced to endure the impacts of prolonged fossil fuel infrastructure or the risks of
these new technologies.
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As this paper has outlined, a mandatory emissions reduction policy for the power sector
should be used to address climate and health-harming air pollution simultaneously.
The best approach to protect EJ communities would be the mandated closure of all
fossil fuel-fired power plants in EJ communities with a simultaneous transition to
renewable energy (solar, wind, geothermal) to ensure reliable electricity generation.
This is the safest way to transition the sector to a carbon-free future.

During the transition to renewables, state or federal governments could require plants
in EJ communities to reduce GHGs and co-pollutants simultaneously using strategies
that can safely achieve the reduction of both. These strategies should not contribute
to environmental burdens.

As a last resort, the least ideal MER policy would be to mandate GHG emissions reduc-
tions in EJ communities specifically with the assumption that co-pollutant emissions
would also decrease. This least protective option would require monitoring and tracking
to ensure an actual reduction of co-pollutants. It would have to occur without using
carbon capture or hydrogen-mixing technologies, given the air co-pollutant and other
environmental burdens caused by those technologies.

The incorporation of indicators of burden to inform the prioritization of plants for MER
was motivated by the fact that cumulative impacts are exacerbated when power plants
are sited in EJ communities, which experience pollution from multiple sources. To get
a better understanding of the context of cumulative impacts in power plant host com-
munities, this study looked at three indicators of underlying burden: air toxics cancer
risk, air toxics respiratory hazard, and traffic. If cumulative burden is to be used as a way
to prioritize among plants targeted for MER, we would recommend that policymakers
and agencies consider additional indicators besides the three used here, along with
the best available tools that have emerged for capturing cumulative impacts.

Policy design should take into account the local context in making these decisions.
Perhaps most crucial to prioritizing power plants for MER is the consideration of local,
community-based input. Communities can identify or ground-truth the impacts of pow-
er plants and additional factors relevant to prioritizing plants (e.g., historical legacy,
political or economic conditions, health concerns, opportunities for co-benefits, etc.).
This input is invaluable in the development and implementation of any mandatory
emissions reduction policy.

An MER policy for the power sector could and should be established in coordination
with other policies to address environmental justice comprehensively. For example,
adopting a cumulative impacts policy in the permitting context would be important
to prevent disproportionate burdens caused by a range of polluting infrastructure. An
MER-type policy could also be developed and applied to other sectors known to harm
environmental justice communities, such as the chemical sector. These combinations
of policy alternatives have not yet been attempted in any state to date and could be
the subject of future work.
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Our study presents a framework for identifying and prioritizing power plants for man-
datory emissions reductions and applies this framework to three example states—Min-
nesota, New Jersey, and Delaware. The methodology used for this study can be applied
to examine patterns of power plant siting in relation to overburdened EJ communities
in other states. Currently, there is a unique window of opportunity to promulgate
strong, equity-based policies that can address both the climate crisis and the legacy
of environmental injustice. Mandatory emissions reduction policies can be one avenue
for pursuing these interrelated goals.
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