January 14, 2021
Environmental Defense Fund and Pennsylvania Environmental Council Comments on CO2
Budget Trading Program (#7-559)
Dear Members of the Environmental Quality Board,
On behalf of Environmental Defense Fund (EDF) and Pennsylvania Environmental Council
(PEC) and our thousands of members across Pennsylvania, we respectfully submit the following
comments on the Pennsylvania Department of Environmental Protection’s (DEP) draft CO2
Budget Trading Program. We commend DEP for its proposal to set a declining limit on carbon
pollution emitted by Pennsylvania’s fossil fuel electric generating units.
We support promulgation of the draft CO2 Budget Trading Program rule and appreciate the
significant opportunities that have been offered to provide written and oral comments. Linking
Pennsylvania to the Regional Greenhouse Gas Initiative (RGGI) will ensure carbon emissions
decline in Pennsylvania and the region. Our comments are organized as follows:
I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.
X.

Introduction
Legal Foundation
Climate Change and Pennsylvania
Economic Benefits of RGGI
Health Impacts
Emissions Budget
Environmental Justice
Regional Considerations
Coal-waste set-aside
Conclusion

I. Introduction
EDF and PEC support the Executive Order signed by Governor Wolf in January 20191 to set
climate goals for Pennsylvania, including achieving a 26 percent reduction of net greenhouse gas
emissions statewide by 2025 from 2005 levels, and an 80 percent reduction of net greenhouse
gas emissions by 2050 from 2005 levels. We also support the October 2019 Executive Order2
directing the Department of Environmental Protection to address carbon pollution from power
plants. EDF and PEC strongly support the draft CO2 Budget Trading Program rule, which

establishes a binding, declining limit on carbon pollution for the power sector that is compatible
with RGGI. As discussed below, Pennsylvania has expansive authority pursuant to the
Pennsylvania Air Pollution Control Act3 to regulate carbon pollution. DEP’s draft CO2 Budget
Trading Program rule is a prudent, cost-effective, and common-sense approach to ensuring
durable, real, and sustained carbon pollution reductions in the power sector Pennsylvania cannot
meet its climate goals if it does not address power sector emissions, which are a leading source
of greenhouse gas emissions in the state.
EDF and PEC support the overall rule and urge its swift adoption to ensure the program can start
in January 2022. We agree with DEP’s approach to establish a CO2 budget trading program that
is compatible with RGGI and sets a declining emissions budget through 2030. In sections VI-IX
below we provide recommendations for strengthening the CO2 budget trading program in four
core areas that have important impacts on the effectiveness and efficiency of the overall
program.
II. Legal Foundation
The Pennsylvania Air Pollution Control Act (APCA)4 provides DEP with broad authority to
adopt the RGGI rule, issue allowances pursuant to the rule, deposit proceeds in the Clean Air
Fund, and to participate in the RGGI program through informal linkage with other states.
DEP has broad authority to regulate GHG emissions and to establish cap-and-trade
regulations
DEP, through the Environmental Quality Board (EQB), has expansive authority pursuant to the
APCA to address carbon pollution. DEP has previously acted under its statutory authority to
regulate GHG emissions, including by implementing the federal Tailoring Rule5 and adopting a
program to limit the GHG methane from facilities in the natural gas production and supply
chain.6
DEP’s authority to regulate GHG emissions extends to the use of statewide emission budget and
trading programs. Pursuant to the authority granted to the EQB under section 5(a)(1) of the
APCA,7 the EQB has previously adopted several emissions trading programs without the need
for additional legislative grants of authority. For example, in the late 1990s, DEP joined a
regional emission budget trading program for nitrogen oxides (NOx) emissions from large fossilfuel-fired combustion units.8 Pennsylvania also has existing programs allowing for and
regulating emissions trading of criteria pollutants in non-attainment areas (NSR permitting),9 and
trading programs under Clean Air Act, Title V permitting.10
Likewise, DEP has previously exercised its authority to adopt rules allocating tradeable
allowances for different pollutants, including NOx and mercury, and has allocated emission
reduction credits as part of emission trading programs.11 For example, EQB adopted the Clean
Air Interstate Rule (CAIR) trading program model rules, which create an interstate NOx and
sulfur dioxide (SO2) trading program, and has implemented this program for many years.12 In
addition, Pennsylvania adopted a mercury allowance program pursuant to the EPA Clean Air
Mercury Rule (CAMR).13 Although the state declined to participate in the interstate cap-and-
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trade program option identified by EPA, the program did involve the free distribution of
allowances and set-asides for sources within the state.14
DEP also has the authority to design a GHG emissions reduction program so as to minimize the
incentives to move GHG-emitting entities to other states, a phenomenon known as leakage. The
DEP is charged with developing a “general comprehensive plan for the control and abatement of
existing air pollution and air contamination and for the abatement, control and prevention of any
new air pollution and air contamination.”15 Under this broad language, DEP’s authority is not
limited to sources that must obtain permits; rather, the EQB is authorized to adopt regulations
“applicable to all air contamination sources regardless of whether such source is required to be
under permit by this act.”16 The term “air contamination source” means “any place, facility or
equipment, stationary or mobile, at, from or by reason of which there is emitted into the outdoor
atmosphere any air contaminant.”17 The phrase “by reason of which” shows that the APCA
authorizes the regulation at various places along the supply chain, not just at the location of the
emission. The sale of electricity within the state would be the “reason by which” the electricity
source is emitting carbon, so DEP has clear authority to regulate such sale within the state as a
“source,” such as at the first point of sale in the state.18
Additionally, the legislature has recognized the importance of action on addressing greenhouse
gas emissions. The Pennsylvania Climate Change Act requires not only a report on greenhouse
gas impacts every three years, but also requires DEP to identify “cost-effective strategies for
reducing and offsetting GHG emissions.”19
DEP is authorized to participate in RGGI by developing a regulation compatible with other
state programs
The APCA grants DEP the authority to employ interstate trading, via cooperation with other
states, without the need for specific legislative approval.20 Pursuant to Section 4(24) of the
APCA, DEP, and by extension the EQB, has authority to “[c]ooperate with the appropriate
agencies of the United States or of other states or any interstate agencies with respect to the
control, prevention, abatement and reduction of air pollution, and where appropriate formulate
interstate air pollution control compacts or agreements for the submission thereof to the General
Assembly.”21 The rule proposed by DEP envisions just such cooperation in order to better
control electric sector emissions. Compliance by covered entities with the regulation will strictly
be a matter of Pennsylvania state law and enforced by Pennsylvania agencies, designed in a way
to facilitate cross-border cooperation in the form of voluntary interstate trading.
The APCA further authorizes DEP to contract with third-party vendors in order to administer a
trading program, pursuant to broad enabling language.22 Accordingly, DEP can link with and
participate in RGGI’s emissions trading program and utilize the services of RGGI, Inc. to
administer allowance auctions.
DEP has authority to collect auction revenues as fees and deposit them into the Clean Air
Fund
The APCA broadly authorizes DEP to collect fees to “to support the air pollution control
program authorized by this act,” in addition to other specifically enumerate fees.23 Fees collected
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by DEP are to be deposited in the state treasury, in a fund called the Clean Air Fund, in which
the agency may establish separate accounts.24 It further specifies that the money in the Clean Air
Fund is to be used to eliminate air pollution, providing:
[Subject to specified exceptions], all fines, civil penalties and fees collected under
this act shall be paid into the Treasury of the Commonwealth in a special fund
known as the Clean Air Fund, hereby established, which, along with interest earned,
shall be administered by the department for use in the elimination of air pollution.
The department may establish such separate accounts as may be necessary or
appropriate to implement the requirements of this act and the Clean Air Act. The
board shall adopt rules and regulations for the management and use of the money
in the fund.25
Notably, the APCA does not limit the amounts to be collected or deposited into the Clean Air
Fund. The broad statutory purpose for the Clean Air Fund, combined with DEP’s expansive
authority to collect fees to support its air control program, indicate that the agency has ample
authority to collect auction proceeds as part of a cap-and-trade program, and to use such
proceeds for the further elimination of air pollution.
III. Climate Change and Pennsylvania
Increasing heat and flood risks from climate change, the result of historical and ongoing
emissions of heat-trapping gases, threatens infrastructure, agriculture, and public health
throughout Pennsylvania.
Pennsylvania has already warmed by about 2°F since 1970,26 with three times more extremely
dangerous heat days and five times as many heat wave days anticipated for 2050.27 Individual
cities in Pennsylvania experience even more drastic temperature increases than the state’s
average. Pittsburgh already experiences five more days above 90°F each year than it did in
1970.28 Erie is the 15th fastest warming city in the U.S., and Philadelphia is the 17th.29 By 2100,
summers in Harrisburg are projected to be 11°F hotter than they are today – comparable to
summers today in San Antonio, TX.30 The dew point temperature in Harrisburg has increased by
4°F since the 1980s, with increased risk of heatstroke and heat exhaustion to Harrisburg’s
vulnerable populations from the additional moisture in the air.31
Higher temperatures pose threats to public health, labor productivity, recreation industries, and
agricultural yields. Already, the mosquito season in Pittsburgh and Harrisburg lasts about a
month longer than in the 1980s, highlighting the heightened risk from disease-carrying insects
and crop pests.32 By mid-century, snow cover is projected to decline by 20 – 60 percent across
Pennsylvania, and this is likely to nearly eliminate the winter outdoor recreation industry. High
summer temperatures, in addition to higher levels of air and water pollution, similarly threaten
outdoor summer recreation activities.33 Impacts to Pennsylvania’s livestock from increased heat
include lower milk yields, reduced forage quality, and higher cooling and ventilation costs for
farmers.34 Higher temperatures are also likely to necessitate regional shifts in Pennsylvania’s
agricultural industries. By 2100, 20 Pennsylvanian counties may see a 25-55 percent decrease in
crop yields as compared to 2012 levels.35
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Average annual rainfall has increased by about 10 percent across Pennsylvania since 1901, with
all counties projected to get warmer and wetter.36 Philadelphia has experienced a 360 percent
increase in heavy downpours relative to 1950, constituting the third highest increase in heavy
downpours of any U.S. city.37 Extreme rain events threaten critical water, transportation, and
energy infrastructure. Around 430,000 Pennsylvanians live in flood prone areas.38 At least 4,400
homes existing today – valued at about $1 billion – would be at risk of chronic inundation by
2100 in the absence of climate action.39 Inland flooding also poses a major public health risk to
Pennsylvanians. Increased precipitation events will likely carry more nutrient and sediment
runoff pollution into Pennsylvania’s streams and rivers, many of which are already compromised
or out of compliance. Wetlands may experience a reduced ability to absorb water and pollutants,
thus flooded stormwaters will pose an ongoing public health threat.40
Under a business-as-usual scenario, 10 Pennsylvania counties and their 5 million inhabitants may
experience a 10 percent increase in energy expenditures by 2100 from the impact of climate
change on energy demand. The increased need for cooling in the summers is likely to outpace
any decrease in winter heating needs. Furthermore, extreme weather events threaten the
reliability of energy delivery systems.41 In its most recent Electric Service Reliability Report, the
Pennsylvania Public Utility Commission reported the number of reported outage events reached
a record high in 2019, impacting nearly 2 million Pennsylvania customers.42
Pennsylvania is also vulnerable to increased risks from coastal flooding of the Delaware Bay.43
The state has experienced 304 coastal flood days since 1950,44 with coastal flood risk projected
to double by 2050 and put an additional 6,000 people at risk.45 The highest risk areas are those
bordering the tidal waters of Delaware Bay, where 7,000 people live at risk of a 100-year coastal
flood.46 Without climate action, annual coastal damages from rising sea level and more frequent
coastal storms are projected to reach $50 million by 2100.47 Freshwater aquatic life will likely be
threatened from increasing saltwater intrusion, and increased warming may also cause harmful
algal blooms in lakes and reservoirs across the state.
The urgency and the stakes couldn’t be higher: the Intergovernmental Panel on Climate Change
(IPCC) found that the average of modeled emission pathways limiting warming to 1.5°C show
necessary greenhouse gas emission reductions of 45 percent below 2010 levels by 2030, with
emissions continuing to decline dramatically through 2050.48 Reductions secured today matter.
The majority of climate change results from the cumulative buildup of greenhouse gases in the
atmosphere over time. Much of the pollution we are emitting today will linger in the atmosphere
for decades to come, so persistent reductions are needed – and needed urgently.
Significance of Pennsylvania’s emissions and reduction potential
According to the 2020 Pennsylvania Greenhouse Gas Inventory Report, economy-wide
emissions in Pennsylvania totaled 233 million metric tons of carbon dioxide equivalent49 in
2017, the latest year for which this data is available.50 These emissions are equivalent to carbon
dioxide emissions from over 50 million passenger-vehicles driven for one year, from over 39
million homes’ electricity usage, or from over 256 million pounds of coal burned.51
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In 2018, Pennsylvania's total emissions from fossil fuel combustion were the fifth highest of all
U.S. states.52 In 2019, its electric power sector was the fourth dirtiest in the country, emitting 77
million metric tons of carbon dioxide.53 Using projected emissions trajectories from the Rhodium
Group, a recent EDF analysis estimates that even under a low-emissions scenario, Pennsylvania's
economy-wide emissions are still unlikely to reach stated 2025 and 2030 targets.54
Putting a cap on carbon pollution from Pennsylvania’s power sector, and adopting the DEP’s
proposed emissions budget would ensure a cut of approximately 20 million metric tons of carbon
dioxide emissions in 2030.55 This emissions reduction would have the same climate benefit as
preventing emissions from either over 4 million passenger vehicles, over 5 average-sized coalfired power plants, burning over 22 billion pounds of coal, or from over 3 million homes’
electricity use in 2030.56
Furthermore, Pennsylvania’s participation in RGGI is projected to avoid 180 million metric tons
of carbon dioxide emissions in total from 2022 to 2030. This emissions reduction would have the
same climate benefit as preventing emissions over the same time period from either over 40
million passenger vehicles, over 48 average-sized coal-fired power plants, over 21 million
homes’ energy use, or over 31 million homes’ electricity use.57
IV. Economic Benefits of RGGI
Pennsylvania can build upon the decade-long experience and lessons of the RGGI program to
maximize both emission reductions and economic benefits of the program. According to RGGI
Inc., the RGGI program has reduced carbon emissions in the region by about 45 percent since
2005. The program has ensured a steady and durable decline in emissions—that persisted even in
the recovery following the Great Recession. A 2015 analysis by Duke University’s Nicholas
Institute found that “after the introduction of RGGI in 2009 the region's emissions would have
been 24 percent higher without the program, accounting for about half of the region's emissions
reductions during that time, which were far greater than those achieved in the rest of the United
States.”58 RGGI states have committed to build on this progress, with the program poised to
deliver an additional 30 percent reduction in emissions by 2030. While further near- and longterm reductions will be necessary, locking in these emission reduction commitments now is
essential to keep us on the trajectory to achieve our long-term climate goals and will ensure that
RGGI states remain climate leaders and are well-positioned for the zero-carbon future. Figure 1
below from the Congressional Research Service, the non-partisan research arm of the US
Congress, shows the emissions declines that occurred in RGGI states over the life of the program
and the limits adopted through 2030.59

6

Figure 1

As a cap-and trade (or cap-and-invest) program, RGGI has returned nearly $3 billion60 to
participating states for investment in a variety of programs and projects to further emission
reductions, deploy energy efficiency and renewable energy, provide electric bill assistance to
consumers, and for worker training. The table below (Figure 2) synthesizes key outcomes from
the RGGI program from investments made in 2017.
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Figure 2

Source: RGGI Inc.61

According to electricity bill analysis62 from the Analysis Group, the average monthly residential
electricity bill will be 35 percent lower in 2031 than it is today in the RGGI region63 due to
investments made by member states in energy efficiency and through direct bill assistance, even
as the program ratchets down emissions by 30 percent. Another analysis looking at employment
impacts of RGGI found that “the net effect is that RGGI activity during the 2015-2017 period
leads to over 14,500 new job-years, cumulative over the study period, with each of the nine
states experiencing net job-year additions.”64
There is no one-size-fits-all approach on how best to cost-effectively reduce carbon pollution. By
developing a market-based program that can link with RGGI, Pennsylvania can be part of a
larger marketplace to buy and sell emission allowances, which can lower the cost of compliance
in Pennsylvania. Pennsylvania would not have to link with RGGI to have an effective marketbased program to reduce carbon, but as we have seen in many other states, collaborating with
other states can lead to cheaper pollution reductions, added flexibility for regulated entities,
innovation, and better environmental outcomes. Indeed, analysis has shown that the marketbased Acid Rain Program, for example, cost less than a non-market-based approach would
have.65 Linking to RGGI does not in any way limit the autonomy of Pennsylvania to devise and
implement a Pennsylvania-led solution. Instead, it allows the state to capitalize on a large
regional marketplace and play a leading role in creating value for the pollution reductions made
in Pennsylvania.
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Market dynamics continue to shift towards cost-effective cleaner energy, making Pennsylvania’s
linkage with RGGI particularly timely. Putting in place a program that limits the overall
allowable level of pollution can also ensure that the value of existing zero-emissions capacity in
the state is more appropriately reflected in the energy market, and can help prevent the premature
retirements that would make it more challenging to meet short-term and long-term emission
goals. This proposal will ensure emissions continue to go down and that the state is betterpositioned and remains competitive as the nation moves towards a net-zero emissions future.
Many major electric generators and distributors in Pennsylvania have already committed to
action in line with RGGI. Exelon’s owned generation fleet carbon pollution emission rate is
already 90 percent lower than the industry average.66 Met-Ed, Penelec, Penn Power, and West
Penn Power, which are all FirstEnergy (Energy Harbor) Companies, have committed to a 90
percent reduction in carbon pollution below 2005 levels by 2045.67 PPL has committed to
reducing carbon pollution by 80 percent below 2010 levels by 2050 across its fleet of plants that
operate in multiple states.68 In fact, the vast majority of customers in Pennsylvania are served by
utilities that have made emission reduction commitments.69 RGGI helps provide the means for
both utilities and their customers to beneficially reach these goals.
There is a growing consensus among industry, investors, and businesses, both nationally and in
Pennsylvania, of the importance of implementing decarbonization strategies and propelling clean
energy improvement and investment. Those same voices support the market-based advantages of
programs like RGGI to provide flexibility and certainty in those efforts. Pennsylvania would be
taking a critical step toward preserving its role as an energy leader and innovator by advancing
this proposed rulemaking.
V. Health Impacts
In addition to the climate impacts of power sector emissions, conventional pollutants such as
PM2.5, NOx, SOx, and heavy metals emitted alongside greenhouse gasses have serious
consequences for the health of Pennsylvanians. Pennsylvania’s power sector is especially dirty in
this respect: in 2019, the Pennsylvania power sector was the 6th and 9th highest emitter of sulfur
dioxide and nitrogen oxide in the country, respectively.70 Both of these pollutants are damaging
to human health on their own and also react to form other health-harming pollutants. Nitrogen
oxides react with other pollution to form ozone, also known as smog, which can trigger asthma
attacks and cause lung damage. In the 2020 American Lung Association “State of the Air”
report, nine Pennsylvania counties, including Philadelphia and Allegheny counties, received
failing grades for ozone pollution levels, and Allegheny also received a failing grade for particle
pollution levels.71
While the health burden of these pollutants has been well established, new studies continue to
show just how deadly power sector pollution can be. A study published in October 2020 in
Lancet Planet Health shows a clear association between annual PM2.5 exposure and hospital
admissions for Parkinson’s disease and Alzheimer’s disease.72 A second study published in
Science Advances in November 2020 found that higher historical PM2.5 exposures were
associated with higher county-level COVID-19 mortality rates.73 A 2019 study from the
University of Minnesota makes it clear that these health burdens are not borne evenly.74 Non-
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Hispanic whites are exposed to less air pollution than is caused by their consumption of goods
and services, while Black and Hispanic populations are exposed to 56 percent and 63 percent,
respectively, more pollution than is caused by their consumption.
The positive health impacts of linking with RGGI are proven – a 2017 report on the public health
impacts of RGGI from 2009 to 2014 found that “the RGGI program improved air quality
throughout the Northeast states and created major benefits to public health and productivity,
including avoiding hundreds of premature deaths and tens of thousands of lost work days.”75 The
cumulative RGGI health benefits from 2009 to 2014 include avoiding:
•
•
•
•
•
•
•
•

300-830 premature adult deaths
35-390 non-fatal heart attacks
420-510 cases of acute bronchitis
8,200-9,900 asthma exacerbations
13,000-16,000 respiratory symptoms
180-220 hospital admissions
200-230 asthma ER visits
39,000-47,000 lost workdays

These benefits total a value of up to $8.3 billion, primarily due to the reduction of levels of fine
particulate matter. Every state participating in RGGI as well as some neighboring states –
including Pennsylvania – experienced the health benefits of the pollution reduction. In fact, from
2009-2014 some counties in Eastern Pennsylvania experienced a cumulative health benefit of
over $50,000,000 from RGGI.
The most dramatic health benefits across the Northeast were experienced in 2009, at the
beginning of the program, suggesting that by linking with RGGI Pennsylvania could see a
dramatic and immediate improvement in public health outcomes.
A follow-up study by the Columbia University School of Public Health found that the initial
2017 study had actually underestimated the health benefits of RGGI by failing to
comprehensively capture the health benefits to children. This July 2020 study found that in the
same period of 2009-2014, pollution reductions from RGGI avoided 112 preterm births, 56 cases
of term low birth weight and 537 asthma cases among children.76 The associated avoided cost
estimate ranges from $191 to $350 million, over twenty times higher than an earlier estimate.
By linking with RGGI, Pennsylvania has the opportunity to slash deadly air pollution and protect
the health of its residents. DEP modeling found that by linking with RGGI, Pennsylvania could
reduce 112,000 tons of NOx emissions and 67,000 tons of SOx emissions.77 DEP’s analysis also
finds that these emissions reductions will prevent myriad harmful health impacts including
avoiding hundreds of premature deaths and tens of thousands of hospital visits. The proven track
record for health improvements under RGGI shows just how much Pennsylvanians have to gain
from this program, which could save hundreds of lives and improve quality of life for residents
across the Commonwealth.
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VI.

Emissions Budget

DEP’s proposed starting emissions budget of 78 million tons in 2022, with a decline to
approximately 58 million tons in 2030, would significantly reduce power sector emissions in
Pennsylvania, relative to both a business-as-usual (BAU) scenario and from current levels. This
proposed emissions budget is imminently achievable and cost-effective, as demonstrated by
DEP’s economic and power sector modeling78 which showed 27,000 net jobs created, a nearly $2
billion increase in state GDP, and long-term increases in Disposable Personal Income. Modeling
conducted by EDF and MJ Bradley & Associates (discussed further below) also shows that
allowance prices are expected to remain under $10 per ton through 2030, demonstrating the
achievability and cost-effectiveness of the program. Prior modeling also found that linking with
RGGI and designing the program in a way that ensures all electric power in Pennsylvania is
covered under the emissions budget would produce roughly $200 million in net savings for
Pennsylvania in 2030 compared to a BAU with no carbon limit.79 Resources for the Future also
conducted analysis similarly found that linking with RGGI could lead to significant carbon
pollution reductions in Pennsylvania with no observable increases in electricity prices.80
By placing an enforceable limit on the power sector, Pennsylvania protects against emissions
increases expected to occur by the middle of the decade due to low natural gas prices and locks
in reductions to well below projected BAU levels. EDF and M.J. Bradley & Associates have
undertaken modeling analysis in the past two years to examine the implications of Pennsylvania
setting a binding, declining power sector emissions budget for the state and a projected 12-state
RGGI region.81 The latest analysis completed in 2020 compared a RGGI-consistent trajectory,
based on a level close to DEP’s proposed emissions budget of 78 million tons (81.4 million tons
in 2022 declining to 61.9 million tons in 2030), to a range of possible BAU scenarios and found
substantial emission reductions compared to BAU for a range of natural gas prices.
Based on the analysis, a RGGI-consistent emissions budget trajectory in the 12-state RGGI
region, including Pennsylvania, would reduce annual climate warming emissions by 43 million
tons in 2030 across the RGGI region compared to the scenario where Pennsylvania does not put
a limit on power sector emissions.
The results show that even while emissions have declined in recent years it is anticipated they
will start to rise in the middle of the decade under a business-as-usual scenario,82 depending on
natural gas prices. A RGGI-consistent emissions budget in Pennsylvania goes far beyond what
the state could achieve without a limit on carbon. Importantly, participation in RGGI will bring
Pennsylvania much closer to meeting its climate goals and a fully decarbonized power sector,
which will not be achieved under BAU.
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Figure 3

1.
2.

3.

4.

Notes:
reflects emissions from all in-state EGUs
including those not covered under RGGI
(i.e., those under 25 MW of capacity)
2. RGGI-consistent cap calculations
generally follow the methodology used by
the states of NJ and VA—i.e., cap starts at
projected BAU for the year in which cap
goes into effect and declines each year
thereafter by 3 percent of the starting year
cap level. As such, starting year cap levels
and subsequent trajectories calculated
using this methodology are highly
dependent on BAU assumptions including
natural gas prices
3. This modeling was not designed to
explore the level at which CO2 caps should
be set, but rather to explore power flows
and leakage dynamics in the wider region
4. Old Higher Cap is from the 2019
modeling analysis

The analysis also shows that the benefits of the program continue to accrue with even more
ambitious emission budgets, and an emission reduction trajectory aligned with deep
decarbonization is imminently feasible for the region. A deep decarbonization trajectory that gets
close to zero by 2040 with a leakage mitigation mechanism in place could reduce annual
emissions 111 million tons across the Eastern Interconnect in 2030. Further, a deep
decarbonization trajectory brings even more solar capacity into the region’s electricity generation
mix and maintains all of the state’s existing nuclear fleet (except for retirements that have
already been announced). Higher allowance prices resulting from a deep decarbonization
trajectory would generate more proceeds for the state to invest in clean energy, energy
efficiency, and other job-creating programs.
We recommend that DEP consider a more protective emissions budget to lock in additional
reductions. As shown in the chart above, Pennsylvania should consider ensuring a reduction of
over 70 percent in 2030, compared to 2005 levels, to stay on track for long-term goals to achieve
a fully decarbonized power sector around 2040. Even higher ambition by the end of the decade is
likely to be necessary to be consistent with President-Elect Biden’s call to achieve a zeroemission electric power sector by 2035.83 Under a more protective emissions budget with
leakage mitigation, nuclear generation in Pennsylvania almost quadruples (essentially retaining
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all the existing nuclear on the system except for announced retirements) and solar generation in
the state increases more than ten-fold in 2030, compared to a RGGI-consistent emission budget
trajectory based on a level close to DEP’s proposed emission budget. A more protective
emissions budget would also ensure greater emission reductions across the region and can help
reflect changes that occurred in electricity use and generation due to the COVID-19 pandemic
that would make a lower starting emissions budget in 2022 appropriate and effective.
VII. Environmental Justice
Pennsylvania must prioritize equity and justice in both the policy development process and
overall program design. The pollution sources covered by this rule are significant contributors of
localized air pollution that cause health problems. These burdens disproportionately fall on
communities of color and communities with lower incomes because pollution impacts – both
from fossil fuel development and generation – are most often concentrated in these communities.
These communities often lack the resources to cope with climate change impacts like extreme
heat, cold, and flooding, making them more vulnerable to both short- and long-term
consequences of pollution. It is critical that the policy be designed to improve air quality, deploy
clean energy, and distribute benefits to directly support the most burdened communities –
including those communities impacted by energy transitioning – so every community can be
healthy and thrive. Most importantly, the policy must reflect feedback received through a robust
public engagement process that actively seeks input from those most impacted by air pollution
from power plants and those affected by the implementation of the program.
Specifically, EDF and PEC recommend that DEP:
•

•

•

Conduct a robust public engagement process that actively seeks input from communities
most impacted by pollution from fossil-fueled development and power plants. The
engagement process should be conducted in a way that ensures impacted communities
have meaningful access, and the final policy should reflect the input collected through
this process. The process should be ongoing and continue throughout implementation of
the life of the program.
Commit to ongoing monitoring of local air quality, especially in Environmental Justice
areas (as defined by DEP), and address areas where local air quality is not improving or
worsening after the implementation of the program. To ensure access and transparency,
local air quality data should be regularly shared with impacted communities and the
general public. To the extent it is available, baseline data that reflects local air quality
prior to program implementation should be available for comparison to air quality data
collected over the course of the program. DEP should also consider providing data
broken down by region to help stakeholders understand localized impacts of the program.
DEP should report annually on RGGI’s impacts on localized air pollution.
In partnership with other agencies, as needed, identify communities whose workforces
will be impacted by the transition to clean energy and implement strategies to support
workforce transition in these communities. These strategies could include, but should not
be limited to, establishing a Just Transition Office in partnership with Department of
Community and Economic Development, to oversee transition programs, targeting jobcreating clean energy investments to impacted communities that are heavily dependent on
fossil fuel jobs, providing financial support for communities reliant on income from coal
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•

•

plants that could face fiscal insolvency issues, and offering job-training opportunities to
transition workers from fossil fuel jobs.
Implement policies that are designed to direct air quality and economic benefits to
communities disproportionately overburdened by air pollution. Strategies could include,
but should not be limited to, dedicating a specified percentage of investments to benefit
Environmental Justice communities, establishing an equitable green investment strategy,
funding adaptation projects in communities that will face the worst impacts of climate
change, and investing in renewable energy and energy efficiency projects in communities
most overburdened by air pollution. These communities must have access to clean energy
investments and job opportunities created from the energy transition. DEP should
continue to engage directly with Environmental Justice communities to identify
investment opportunities that address their specific needs. DEP should also ensure that
funding opportunities are accessible to Environmental Justice communities and groups.
Ensure any costs associated with the program do not disproportionately impact people
with lower incomes. As energy costs make up a more significant portion of budgets for
people with lower incomes, any impacts on electricity rates or other prices will be most
felt by these residents. Partnering with the Public Utility Commission and others as
appropriate, DEP should identify and put in place safeguards to prevent cost increases for
people with lower incomes. This could include, but should not be limited to, direct bill
assistance and funding renewable energy and energy efficiency programs that reduce
dependence on grid-sourced electricity for communities with lower incomes.

In addition, the RGGI Equity Principles developed by DEP’s Environmental Justice Advisory
Board offer numerous critically important recommendations that should be pursued, including
the establishment of an inter-agency group, as feasible, to maximize coordination around RGGI
and the consideration of policies and programs outside of RGGI that can be deployed to reduce
air pollution and further protections for public health, especially in areas most impacted by air
pollution. DEP should continue to work closely with the Environmental Justice Advisory Board
and other key stakeholders to ensure their input is incorporated and reflected in policy decisions.
EDF and PEC also recommend that DEP consider the input received through the development of
its revised EJ Public Participation Policy to ensure that feedback is reflected in the Department’s
approach to engaging the public, specifically in engaging overburdened communities.
VIII. Regional Considerations
Emissions Leakage
Pennsylvania’s linkage with RGGI will ensure power sector emissions decline in Pennsylvania
and the region. An update to a previous analysis that EDF presented to PJM,84 based on FACETS
model runs of the U.S. electric sector, shows significant environmental benefits stemming from
Pennsylvania’s proposed plan to establish a budget for power sector carbon emissions and
participate in RGGI. By putting its power sector emissions under an emissions budget,
Pennsylvania’s policy will reduce annual carbon emissions in the Eastern Interconnect by
roughly 20 million tons in 2030. In other words, even after accounting for shifts in power
generation among states in the region, including those participating in RGGI as well as others
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that do not, the modeling results show that participation of Pennsylvania in RGGI results in a net
reduction in carbon emissions (see Figure 4 below).
Figure 4
Eastern Interconnect85 - Reduction in CO2 Emission Relative to BAU
(million ton in 2030)

This result demonstrates that while some emission leakage – the shifting of emissions out-ofstate due to increased electricity imports – may occur, the magnitude is not large enough to
significantly undo the potential climate benefits of Pennsylvania’s participation in RGGI, which
results in a meaningful net reduction in carbon emissions below BAU levels in 2030. Even when
emissions leakage is not mitigated, the vast majority of emissions reductions (nearly two-thirds)
achieved by Pennsylvania are retained within the region under our modeling. This finding is
consistent with 2019 modeling by Resources for the Future, which similarly projected about twothirds of the emissions reductions made by a Pennsylvania carbon limits program would be
maintained even with leakage occurring.86 While other studies may show varying levels of
leakage due to differing assumptions regarding natural gas price trajectories, baseline resource
mixes, continued availability of existing zero-carbon resources, etc., their findings are generally
consistent in showing overall net emission reduction benefits of Pennsylvania participating in
RGGI. Thus, we urge DEP to proceed with Pennsylvania implementing an emissions budget on
its power generators and linking with RGGI.
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In addition, we recommend that Pennsylvania undertake a process to identify an effective
leakage mitigation mechanism such as placing emissions associated with imported electricity
under the emissions budget, to ensure the state can achieve even greater regional reductions and
ensure greater net retention of reductions made by Pennsylvania’s program. We strongly support
DEP’s continued partnership with the Public Utility Commission (PUC) to engage with PJM to
“promote the integration of this program in a manner that preserves orderly and competitive
economic dispatch within PJM and minimizes emissions leakage” and its continued participation
in the PJM Carbon Pricing Senior Task Force.87 Pennsylvania can be a leader in those
conversations and work to ensure that regional and sub-regional carbon pricing mechanisms are
adopted into PJM’s wholesale electricity market. Several other RGGI states participate in PJM
and have placed similar priority on addressing this issue.
We also note that DEP can take steps to partner with PJM to monitor any emissions leakage that
may occur as a result of implementing RGGI and respond accordingly. We recommend that DEP
and the PUC request any information from PJM that may be necessary or helpful to assess and
minimize emissions leakage. One additional option, as noted above, that we recommend DEP
consider is covering imported power under the emissions budget. This option would require
partnership with PJM for necessary data and updates to its framework, but would be an effective
way to ensure Pennsylvania’s imported power faces the same regulatory system and cost for
carbon emissions as in-state resources. EDF will include its own proposed framework as
Attachment A to these comments.
Electricity Exports
The modeling also found, consistent with DEP’s finding, that Pennsylvania can implement RGGI
while maintaining significant electricity exports. The modeling results show a 65 percent
increase in net exports in 2030 compared to 2018, as shown in Figure 5 below. This indicates
that Pennsylvania can continue to generate revenue by exporting electricity while simultaneously
reducing its climate impact. Most of these exports are to other RGGI states, so the overall
pollution from the region is not affected.
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Figure 5

IX. Waste Coal Set-Aside
While we recognize the remediation benefits provided by the waste coal industry in
Pennsylvania, using waste coal as an energy source still produces climate-warming carbon
dioxide emissions and local pollutants, like sulfur dioxide and nitrogen oxides, that harm air
quality. The waste coal set-aside mitigates the incentive to reduce the environmental harm
caused by these emissions. We suggest the following modifications to the waste coal set-aside in
order to improve the potential to drive reductions in carbon dioxide pollution – and associated
co-pollutant benefits – at these specific facilities and protect air quality across the
Commonwealth.
These comments are also informed by separate policy incentives that have been enacted to
support waste coal, including both tax incentives88 and recent changes to the state Alternative
Energy Portfolio Standards.89
First, the program currently over-allocates allowances to the set-aside by setting it equal to the
total of each waste coal-fired unit’s highest year of CO2 emissions from an identified 5-year
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period (equal to 9,300,00 tons). This creates an artificially high emissions budget that allows a
greater aggregate level of emissions from these facilities than they have produced historically.
The set-aside should not exceed the actual emissions from existing waste coal plants for the year
during the 5-year period in which they generated the greatest amount of emissions in aggregate.
DEP should limit the size of the waste coal set-aside to no more than what the industry needs.
We also recommend that the strategic use set-aside not be contingent on unused allowances from
the waste coal set-aside. The strategic use set-aside is intended to incentivize additional projects
that reduce pollution and should be maintained regardless of how many emissions are produced
by the waste coal industry.
Second, the set-aside should not be granted to facilities that are currently subject to any permit
violations or enforcement proceedings regarding noncompliance with health and air quality
protections. If a facility is not compliant with existing state or federal law – and is therefore
damaging human health and the environment – the facility should be required to remedy the
violation before being eligible for the set-aside.
Third, recipients of the set-aside should be required to submit a plan to either reduce their
emissions by implementing both conventional pollution and GHG control technologies or
commit to facility retirement by 2030. In addition to implementing available pollution controls,
facilities should be required to install and operate monitoring programs to ensure that local air
quality does not worsen.
Fourth, the definition of waste coal should be limited to coal abandoned prior to July 1982 and
should not include any permitted disposal of coal refuse after that date.
Finally, the waste coal set-aside should have a prescribed sunset date of December 31, 2029. The
Department would have the option before that date, after reviewing emission trends and the
amount of pre-1982 waste coal remaining in the Commonwealth, to extend that sunset or
otherwise modify the rulemaking. There should also be verification of actual remediation
benefits of waste coal-fired facilities before any decision is made to continue the set aside.
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X. Conclusion
EDF and PEC thank the DEP and EQB for advancing this critical rulemaking and the
opportunity to provide comments. We support adoption of this rule as soon as possible to enable
linkage with the RGGI program to commence no later than January 2022.
Sincerely,
Taylor Bacon
Naomi Cohen-Shields
Drew Stilson
Mandy Warner
Rama Zakaria
Environmental Defense Fund
1875 Connecticut Avenue, NW #600
Washington, DC 20009
awarner@edf.org
John Walliser, Esq.
Senior Vice President, Legal and Government Affairs
Pennsylvania Environmental Council
810 River Avenue, Suite 201
Pittsburgh, PA 15212
jwalliser@pecpa.org
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