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(1) Agency .
Environmental Protection Independent Regulatory
Review Commissian
(2) Agency Number: 7 IRRC Number:

Identification Number: 559 ?—)2 7 ‘7’

(3) PA Code Cite: 25 Pa. Code Chapter 145, Subchapter E

(4) Short Title: COz2Budget Trading Program

(5) Agency Contacts (List Telephone Number and Email Address):

Primary Contact: Laura Griffin, 783-8727, laurgriffi@pa.gov
Secondary Contact: Jessica Shirley, 783-8727, jesshirley@pa.gov

{6) Type of Rulemaking (check applicable box):

[ Proposed Regulation [ ] Emergency Certification Regulation:
[[] Final Regulation [[] Certification by the Governor
[C] Final Omitted Regulation [] Certification by the Attorney General

(7) Briefly explain the regulation in clear and nontechnical language. (100 words or less)

The Environmental Quality Board (Board) proposes to amend Chapter 145 (relating to interstate pollution
transport reduction) to read as set forth in Annex A. This proposed rulemaking would add Subchapter E
(relating to COz budget trading program) to establish a program to limit the emissions of carbon dioxide
(COz2) from fossil fuel-fired electric generating units (EGUs), with a nameplate capacity equal to or greater
than 25 megawatts (MWe). This proposed rulemaking includes a declining annual CO:2 emissions budget,
which starts at 78,000,000 tons in 2022 and ends at 58,085,040 tons in 2030. This is anticipated to reduce
CO:z emissions in this Commonwealth by 31% compared to 2019. This proposed rulemaking would result
in CO:z emission reductions in this Commonwealth of 188 million tons by 2030, improving the health and
welfare and the environment of this Commonwealth, including communities most impacted by marginal
air quality. This proposed rulemaking would also establish the Commonwealth’s participation in the
Regional Greenhouse Gas Initiative (RGGl}, a regional CO:2 Budget Trading Program.

(8) State the statutory authority for the regulation. Include specific statutory citation.

This proposed rulemaking is authorized under section 5(a)(1) of the Air Pollution Control Act (APCA) (35
P.S. § 4005(a)(1)), which grants the Board the authority to adopt rules and regulations for the prevention,
control, reduction and abatement of air pollution in this Commonwealth. Section 6.3(a) of the APCA (35
P.S. § 4006.3(a)) also authorizes the Board by regulation to establish fees to support the air poliution
control program authorized by this act and not covered by fees required by section 502(b) of the Clean Air
Act (CAA).




(9) Is the regulation mandated by any federal or state law or court order, or federal regulation? Are
there any relevant state or federal court decisions? If yes, cite the specific law, case or regulation as
well as, any deadlines for action.

While this proposed rulemaking is not mandated by any federal or state law or court order, COz is a regulated
air pollutant under the APCA and the Federal CAA. This Commonwealth’s courts have found that the
regulation of air pollution has long been a valid public interest. See e.g., Bortz Coal Co., v. Commonwealth,
279 A.2d 388, 391 (Pa. Cmwlth. 1971); DER v. Pennsylvania Power Co., 384 A.2d 273, 284 (Pa. Cmwlith.
1978); Commonwealth v. Bethlehem Steel Corporation, 367 A.2d 222, 225 (Pa. 1976). Moreover, the
Commonwealth Court has endorsed the Department’s position that the General Assembly, through the
APCA, gave the agency the authority to reduce greenhouse gas (GHG) emissions, including CO2. Walfv.
Funk, 144 A.3d 228, 250 (Pa. Cmwlth. 2016). In Massachusetts v. EPA, 549 U.S. 497 (2007) the U.S.
Supreme Court recognized that similarly broad language in the CAA authorized EPA to regulate CO2
emissions under the CAA.

On October 3, 2019, Governor Wolf signed Executive Order 2019-07, Commomvealth Leadership in
Addressing Climate Change through Electric Sector Emissions Reductions,' which directed the
Department to use its existing authority under the APCA to develop a proposed rulemaking to abate,
control, or limit CO:2 emissions from fossil fuel-fired electric power generators. This proposed rulemaking
establishes a CO:2 budget consistent in stringency to that established by the states participating in RGGI
(“participating states™), provides for the auction of CO:z emissions allowances through a market-based
mechanism, and is sufficiently consistent with the RGGI Model Rule such that allowances may be traded
with holders of allowances from other states.

While the Department developed this proposed rulemaking under the direction of Executive Order 2019-
07, the Board has the authority to promulgate this proposed rulemaking under the APCA. Through the
APCA, the Legislature granted the Department and the Board the authority to protect the air resources of
this Commonwealth, which is inclusive of controlling COz pollution. CO:z falls under the definition of “air
pollution™ in section 3 of the APCA (35 P.S. § 4003). The Board has the authority under section 5(a)(1) of
the APCA to adopt rules and regulations for the prevention, control, reduction and abatement of air
pollution in this Commonwealth. As mentioned in the response to question 10, numerous sources,
including the EPA, the Penn State University, the U.S. Global Change Research Program (USGCRP) and
the International Panel on Climate Change (IPCC), have confirmed that CO2 emissions cause harmful air
pollution that is inimical to the public health, safety and welfare, as well as human, plant and animal life.
CO:z is also a GHG and the largest contributor to climate change. Thus, regulating sources of COz
emissions is necessary to protect the public health and welfare from harmful air pollution and address
climate change.

(10) State why the regulation is needed. Explain the compelling public interest that justifies the
regulation. Describe who will benefit from the regulation. Quantify the benefits as completely as
possible and approximate the number of people who will benefit.

According to data from the United States Energy [nformation Administration (EIA), this Commonwealth
generates the 4™ most COz emissions from EGUSs in the country.? Since COz2 emissions are a major
contributor to regional climate change impacts, the Department developed this proposed rulemaking to

! Executive Order 2019-07, Commonweaith Leadership in Addressing Climate Change through Electric Secior Emissions
Reductions, October 3, 2019, htips://www.oa pa.gov/ Policies'eo/Documents/ 2019-07.pdf.

? EIA, Energy-Related Carbon Dioxide Emissions by State, 2005-2016, February 27, 2019,
https:/'www.eia.pov/environment/emissions/state/analy sis/.
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establish this Commonwealth’s participation in a regional approach that significantly reduces CO:
emissions and this Commonwealth's contribution to regional climate change.

The purpose of this proposed rulemaking is to reduce anthropogenic emissions of COz, a GHG, and major
contributor to climate change impacts, in a manner that is protective of public health, welfare and the
environment. This proposed rulemaking would establish the Commonwealth’s participation in RGGI, a
regional CO:z Budget Trading Program aimed at reducing CO: emissions from the power sector. This
proposed rulemaking would establish a CO: Budget Trading Program for this Commonwealth which is
capable of linking with similar regulations in the participating states. The totality of these individual state
CO2 Budget Trading Program regulations together make up the regional CO:2 Budget Trading Program or
6iRGGl‘”

This proposed rulemaking would effectuate least cost COz emission reductions for the years 2022 through
2030. The declining CO2 Emissions Budget in this proposed rulemaking directly resulis in COz emission
reductions of around 20 million short tons in this Commonwealth as well as emission reductions across the
broader PJM regional electric grid. However, the Department projects that 188 million short tons of

CO: that would have been emitted over the next decade are avoided by this Commonwealth’s participation
in RGGI.

[f this Commonwealth participates in RGGI in 2022, combined with the other participating states and
based on gross domestic product (GDP), RGGI would be equal to the third largest economy in the world.
When viewed from this collective impact, the COz emission reductions achieved by the participating states
are even more significant. Reductions in CO2 emissions will help decrease the adverse impacts of climate
change on human health, the environment and the economy. Specifically, CO2 emission reductions may
decrease costs from extreme weather events and climate-related ailments that also result in increased
health care costs, as well as missed school and work days due to illness.

The CO: emission reductions accomplished through implementation of this proposed rulemaking would
benefit the health and welfare of the approximately 12.8 million residents and the numerous animals,
crops, vegetation and natural areas of this Commonwealth by reducing the amount of climate change
causing air pollution resulting from the regulated sources.

Climate Change Impacts and the Greenhouse Effect

Like every state in the country, this Commonwealth has already begun to experience adverse impacts from
climate change, such as higher temperatures, changes in precipitation, and frequent extreme weather
events, including large storms, flooding, heat waves, heavier snowfalls, and periods of drought. These
impacts could alter the many fundamental assumptions about climate that are intrinsic to this
Commonwealth’s infrastructure, governments, businesses and the stewardship of its natural resources and
environment. If not properly accounted for, changes in climate could result in more frequent road
washouts, higher likelihood of power outages, and shifts in economic activity, among other significant
impacts. Climate change can also affect vital determinants of health such as clean air, safe drinking water,
sufficient food and secure shelter. These vital determinants are particularly affected by the increased
extreme weather events, in addition to decreased air quality and an increase in illnesses transmitted by
food, water, and disease carriers such as mosquitos. 1fthese impacts are to be avoided, GHG emissions
must be reduced expeditiously.

The impacts of climate change are vast and what was predicted ten years ago is being confirmed today.
Climate change is being caused by the emission and atmospheric concentration of GHGs, namely COa.
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Scientists have confirmed that increased CO: emissions from human activity are causing changes to global
climate. Of all the actively publishing climate scientists, 97% agree that climate warming trends over the
past century are extremely likely due to human activities. Major scientific institutions including the U.S.
National Academy of Sciences, the USGCRP, the American Medical Association, the American
Association for the Advancement of Science, and many others endorse this position. In the Fifth
Assessment Report of the IPCC released in 2014, the IPCC concluded that, “human influence on the
climate system is clear, and recent anthropogenic emissions of GHGs are the highest in history.”?

While COz is a necessary element of life on Earth and acts as a fundamental aspect of nearly every critical
system on the planet, COz in high concentrations in the atmosphere leads to the greenhouse effect. The
greenhouse effect occurs when COz (and other GHG) molecules absorb solar energy and re-emit infrared
energy back to the Earth’s surface. This absorption and re-emitting of infrared energy is what makes
certain gases trap heat in the lower atmosphere, not allowing it to go back out to space. The greenhouse
effect disrupts the normal process whereby solar energy is absorbed at the Earth’s surface and is radiated
back through the atmosphere and back to space. Maintaining the surface temperature of the Earth depends
on this balance of incoming and outgoing solar radiation.*

Global temperatures are increasing due to the greenhouse effect. Significantly changing the global
temperature has impacts to every other weather and climate cycle occurring across the world. For
instance, global average sea level, which has risen by about 7-8 inches since 1900 (with about 3 inches of
that increase occurring since 1993), is expected to rise at least several inches in the next 15 years and by
1—4 feet by 2100.° The impacts of increased GHGs in the atmosphere, including extreme weather and
catastrophic natural disasters, have become more frequent and more intense. Extreme weather events also
contribute to deaths from extreme heat or cold exposure and lost work hours due to illness. The World
Health Organization expects climate change to cause around 250,000 additional deaths globally per year
between 2030-2050, with additional direct damage costs to health estimated to be around $2-4 billion per
year by 2030.% Based on the overwhelming scientific evidence, these harms are likely to increase in
number and severity unless aggressive steps are taken to reduce GHG emissions.

Climate Change Impacts Assessments

In 2009, the Department released its first Climate Change Impacts Assessment’ and Climate Change
Action Plan, as required under the Pennsylvania Climate Change Act (71 P.S. § 1361.1—13.61.8). The
2009 Climate Change Impacts Assessment showed that this Commonwealth was already experiencing
some of the harmful effects of climate change. That same year, under CAA section 202(a)(1), 42
U.S.C.A. § 7521(a)(1), the EPA issued an “Endangerment Finding,” that six GHGs — CO2, methane,
nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride — endanger both the public
health and the public welfare of current and future generations by causing or contributing to climate
change. See 74 FR 66496 (December 15, 2009). The 2009 Endangerment Finding is further reinforced by

7 IPCC, Climate Change 2014: Synthesis Report, Contribution of Working Groups I, Il and I1I to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change, 2014,

www.ipcc.ch/site/assets/uploads/2018/05/SYR_ARS FINAL _full wcover.pdf.

* National Aeronautics and Space Administration, “The Causes of Climate Change,” hitps://climate.nasa.gov/causes!.

" Sea Level Rise. US Climate Resilience Toolkir, September 19, 2019, htips:/'toolkit.climate.zov/topics/coastal/sea-level-rise.

“* World Health Organization, Climate change and health, February 1, 2018, hitps://'www.who.int/news-room/fact-
sheets/detail/climate-change-and-health.

’ Environment and Natural Resources Institute of The Pennsylvania State University, 2019 Pennsylvania Climate Impacts
Assessment Uipdate, June 29, 2019,

http://files.dep.state.pa.us/ Enerey/Office®0200f%20Enerayv%sX0and%20 Technology OETDPortalFiles/Climate®620C hange®:20Ad
visory %20 ommittee/7000-Bh.-DEP4252%,5B 1 %5 D.pdf.
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the findings of the USGCRP’s Fourth National Climate Assessment (NCA4) which is consistent with the
Commonwealth’s 2015 and 2020 Climate Impacts Assessment Updates.

In 2015, the Environment and Natural Resources Institute at Penn State University released an updated
Climate Impacts Assessment for the Department. The 2015 Climate Impacts Assessment found that this
Commonwealth has undergone a long-term warming of more than 1.8°F over the prior 110 years, and that
due to increased GHG emissions current warming trends are expected to increase at an accelerated rate
with average temperatures projected to increase an additional 5.4 degrees by 2050.% This warming will
have potential adverse impacts related to Pennsylvania agriculture, forests, aquatic ecosystems, water
resources, wildlife and public health. In this Commonwealth, average annual precipitation has increased
by approximately 10% over the past 100 years and, by 2050, is expected to increase by an additional 8%,
with a 14% increase during the winter season.’

In particular, climate change will worsen air quality relative to what it would otherwise be, causing
increased respiratory and cardiac illness. Air quality impacts from climate change are due to the
combination of pollutants emitted from anthropogenic sources and weather conditions. Climate change
can potentially also worsen water quality, affecting health through consumption of diminished quality
drinking water and through contact with surface waters during outdoor recreation. The risk of injury and
death from extreme weather events could also increase as a consequence of climate change. Additionally,
climate change could affect the prevalence and virulence of air-borne infectious diseases such as influenza.
In April 2020, the Environment and Natural Resources Institute at Penn State University released an
updated Climate Change Impacts Assessment for the Department,'® which states that the expected
disruptions to this Commonwealth’s climate and impacts on this Commonwealth’s climate sensitive
sectors remain as dire as presented in the 2015 Climate [mpacts Assessment.

On November 23, 2018, the USGCRP released the NCA4,'! a scientific assessment of the national and
regional impacts of natural and human-induced climate change. The NCA4 represents the work of over
300 government and non-government experts, led by experts within the U.S. Environmental Protection
Agency (EPA), the U.S. Department of Energy and eleven other federal agencies. The NCA4 shows how
the impacts of climate change are already occurring across the country and emphasizes that future risks
from climate change will depend on the decisions made today. It is worth noting that the NCA4 mentions
that the Northeast region is a model for other states, as it has traditionally been a leader in

GHG mitigation action.

By 2035, the NCA4 projects that the Northeast will see the largest temperature increase in the country of
more than 3.6°F on average higher than the preindustrial era.'*> This would occur as much as two decades
before global average temperatures reach a similar milestone. The changing climate of the Northeast
threatens the health and public welfare of its residents and will lead to health-related impacts and costs,

# Environment and Natural Resources Institute of The Pennsylvania State University, 2015 Pennsylvania Climate Impacts
Assessment Update, May 2015,

hip:‘www.depareenport.state.pa.us/elibrary/GetDocument?docld=5002& DocName=2015%20PENNSYLVANIA%20CL IMATE
2020IMPACTS%20ASSESSMENT%20UPDATE.PDF%:20.

*idat 7.

'® Environment and Natural Resources Institute of The Pennsylvania State University, 2020 Pennsylvania Climate Change Impacts
Assessment Update, April 2020,

htip: /files.dep.state. pa.us/Energy ‘Office%00s20E nergy %e20and%e20 Technology/OETDPortalFiles/ClimateChange 2020C limat
eChangelmpactsAssessmentUpdate pdf,

' USGCRP, Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume !l, 2018,
htips:/nea208.ulobalchange.uzov!.

12 Ief at Chapter 18: Northeast.




including additional deaths, emergency room visits and hospitalizations, higher risk of infectious diseases,
lower quality of life and increased costs associated with healthcare utilization. Mosquitoes, fleas and ticks
and the diseases they carry have been a particular concern in the Northeast in recent years. Scientists have
linked these diseases, specifically tick-related Lyme disease, to climate change.

Climate change also threatens to reverse the advances in air quality that the states in the Northeast,
including this Commonwealth, have worked so hard to achieve over the past couple of decades. In
particular, climate change will increase levels of ground-level ozone pollution in the Northeast through
changes in weather and increased ozone precursor emissions. Ozone is an irritant and repeated exposure
to ozone pollution for both healthy people and those with existing conditions may cause a variety of
adverse health effects, including difficulty in breathing, chest pains, coughing, nausea, throat irritation and
congestion. In addition, people with bronchitis, heart disease, emphysema, asthma and reduced lung
capacity may have their symptoms exacerbated by ozone pollution. Asthma, in particular, is a significant
and growing threat to children and adults in this Commonwealth. The NCA4 refers to this as a “climate
penalty” and projects it could cause hundreds more ozone pollution-related deaths per year.

Over the past several decades, the Department has made substantial progress in decreasing ground-level
ozone pollution in this Commonwealth, including limiting precursor emissions. However, Bucks, Chester,
Delaware, Montgomery and Philadelphia counties are designated as marginal nonattainment areas for the
2015 ozone national ambient air quality standards (NAAQS). See 83 FR 25776 (June 4, 2018). There is
still more work that needs to be done to reduce emissions in these nonattainment areas and to avoid
backsliding on the improvements to air quality across this Commonwealth. An increase in ground-level
ozone levels due to climate change would interfere with continued attainment of the ozone NAAQS,
hinder progress in marginal nonattainment areas and put public health and welfare at risk.

Along with these overall impacts, multiple sectors in this Commonwealth can expect to see specific
negative impacts from climate change.

Health

Climate change will impact human health in a number of ways. It will likely increase ground-level ozone,
small airborne particulates, and pollen and mold concentrations. Ozone is an irritant that causes respiratory
issues, aggravates asthma, causes respiratory infections, and increases mortality. Higher plant growth,
more pollen produced by each plant, increased allergenicity of the pollen grains, and a longer pollen
season can also be expected. In this Commonwealth, mosquito and tick-borne diseases are spreading to
new communities and regions and impacting people’s lives.!? According to a recent Penn State University
study, ' since 2000, this Commonwealth has had the highest number of total Lyme disease cases
nationwide. Increased deer tick prevalence throughout this Commonwealth is related to climate change
and shifts in land use because winters are no longer cold enough to kill off tick populations.

Vulnerable populations across this Commonwealth will be at a higher risk for heat related death. People
with heart failure, the elderly, and those without access to air conditioning will all be increasingly exposed

'’ Environment and Natural Resources Institute of The Pennsylvania State University, 2015 Pennsylvania Climate Impacts
Assessment Update, May 20135,

http:'www.depereenport.state pa.us/elibrary'GetDocument?docld=5002& DocName=2013%20PENNS Y LVANIA®:20CLIMATE
2a20IMPACTS%20ASSESSMENT%20L PDATE.PDF%20.

" Pennsylvania State University, More than 100 years of data show Pennsylvania tick population shift, May 3, 2019,
htips://phys.org/news/2019-05-years-pennsylvania-population-shift.html.
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to more frequent and intense heat waves. One study found that if temperatures increase another 3 degrees,
cities like Philadelphia will see hundreds more deaths per year than if warming is limited to | degree.'”

Repeated exposure to ozone pollution for both healthy people and those with existing conditions may
cause a variety of adverse health effects including difficulty breathing, chest pains, coughing, nausea,
throat irritation, and congestion. In addition, people with bronchitis, heart disease, emphysema, asthma,
and reduced lung capacity may have their symptoms exacerbated by ozone pollution. Asthma is a
significant and growing threat to children and adults in this Commonwealth. Reduced ambient
concentrations of ground-level ozone would reduce the incidences of hospital admissions for respiratory
ailments including asthma and improve the quality of life for residents of this Commonwealth,'®

According to the NCAd4, climate-driven changes in weather, human activity and natural emissions are all
expected to impact future air quality across the United States. Many emission sources of GHGs also emit
air pollutants that harm human health. Controlling these common emission sources would both mitigate
climate change and have immediate benefits for air quality and human health. The energy sector, which
includes energy production, conversion, and use, accounts for 84% of GHG emissions as well as 80% of
emissions of oxides of nitrogen (NOx) and 96% of sulfur dioxide (SOz). Specifically, mitigating GHGs
can lower emissions of particulate matter (PM), ozone and PM precursors, and other hazardous pollutants,
reducing the risks to human health from air pollution.

Agriculture

In addition to causing adverse human and animal health effects, high levels of ground-level ozone affect
vegetation and ecosystems, leading to reductions in agricultural crop and commercial forest yields by
destroying chlorophyll; reducing growth and survivability of tree seedlings; and increasing plant
susceptibility to disease, pests, and other environmental stresses, including harsh weather. In long-lived
species, these effects may become evident only after several years or even decades and have the potential
for long-term adverse impacts on forest ecosystems.!’

Similar to various public health pressures, the agricultural, food, and water systems this Commonwealth
depends on for survival are also under threat by climate change. The increase in precipitation and its
variability could lead to higher plant disease, increased risk of flooding, difficulty in the timing of
planting, and increased demand for irrigation. Extreme temperatures will stress grain crops and fruit crops
that flower in the summer months (such as grapes). To adapt, this Commonwealth’s wineries may choose
to plant European varieties of grapes, which tend to do better in warmer climates, but this would also lead
to increases in the cost of wine.'®

This Commonwealth’s dairy production will also experience challenges from reduced milk yields, a result
of heat stress on cows. Farmers may see additional capital expenditures necessary for cooling systems to
reduce the heat stress on cows. The same is true for poultry and egg production. Investments in

1* University of Bristol, Adjusting carbon emissions to the Paris climate commitments would prevent thousands of heat-related
deaths, June 5, 2019, hiip:/‘www.bristol.ac.uk/news/20 1%/june /heat-related-deaths-. him|.

16 EPA, Health Effects of Ground-Level Ozone,

hitp: ‘web.archive org/webi20160220023 1 28 'hitp: 'www 3.epa_oov/airguality 'ozonepollution/health.himl.

7 Environment and Natural Resources Institute of The Pennsylvania State University, 2013 Pennsylvania Climate Impacts
Assessment Update, May 2015,

hiip:'www .deporeenport.state.pa.us/elibrary/GetDocument?docl d=6806& DocName=PA%20DEP2620CLIMA TE%20IMPACT%
20ASSESSMENT2%20UPDATE.PDF%20%20%3Cspan®20stvle%3D%32color%3 Agreen%3 B%622%3E%3C%2F span®e3E%20
2e3Cspan®020siv]e®3D%22color%3 Ablue%3 B%622%3E%3IC%2Fspanaik.

[} Ii'ﬂr
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insulation, ventilation, fans, and air conditioning will be necessary to prevent heat stress to the birds.
Currently, a large portion of poultry and hog production takes place in warmer, southern states like North
Carolina and Georgia, showing that these production processes can still be viable with the increased costs
of cooling. However, there may be a northward movement of these animals, bringing with them an
increase in nutrient production and further stressing our obligations for water quality improvements.'®

High levels of ground-level ozone also affect animals including pets, livestock, and wildlife, in ways
similar to humans. Reduced ambient concentrations of ground-level ozone would improve the quality of
life of animals, preserve this Commonwealth’s biodiversity, and reduce veterinary costs to farmers and
citizens with pets.

Forests & Recreation

Climate change is already having an impact on forests around the world and this Commonwealth’s diverse
and productive forests will likely also see impacts. Tree species are expected to shift to higher latitudes
and elevations for suitable habitat. Mortality rates are expected to increase, and regeneration is expected to
decline. Rising temperatures increase insect reproductive rates, making pest outbreaks more destructive
and harder to control. Additionally, pests that impact the forests of southern states could make their way
into this Commonwealth’s forests.

Outdoor recreation in this Commonwealth will also be impacted by climate change. Stream flows in the
summer could be reduced and negatively affect sport fishing. Swimming in lakes and rivers could be
limited by poor water quality, the result of higher temperatures, low summer flows, and nutrient and
pathogen loadings. These combinations of circumstances can lead to harmful algal blooms.

Warmer winter temperatures and reduced snowfall will negatively impact snow-based recreation. This
Commonwealth’s ski resorts will experience shorter seasons, higher snow making costs, and lower profits
as a consequence of climate change. Research also suggests that dispersed winter recreation, such as
cross-country skiing and snowmobiling, will decline because of less snowfall and fewer extended periods
of cold weather.2®

Infrastructure

Extreme weather events can affect the reliability of energy delivery. Hurricanes, polar vortexes, and ice
storms can damage infrastructure. Increased cooling demands can also stress energy delivery systems
during times of high demand and could lead to electrical blackouts. Planning for distributed generation to
provide electricity in the event of natural disaster related outages becomes necessary.

The Commonwealth’s infrastructure system has recently experienced major impacts from increased
precipitation and the resultant landslides, as 2018 was the wettest year on record.?' In just one year.

' Environment and Natural Resources Institute of The Pennsylvania State University, 2019 Pennsylvania Climate Impacts
Assessment Update, June 29, 2019,
hitp://files.dep.state.pa.us/Energv/Office®a200f%620Enerey%020and%e20 Technolowy/OE TDPortalFiles/Climate%a20Change®e20Ad
visory %e20Committee/ 7000-BK-DEP4253%:5B 1 %50, pdf.
* Environment and Natural Resources Institute of The Pennsylvania State University, 2015 Pennsylvania Climate Impacts
Assessment Update, May 2015,
http:/'www.depureenport.state. pa.us'elibrany 'GetDocument?docld=50028: DocMName=2015%20PENNS Y L VANIA%20CLIMATE
2o20IMPACTS%20ASSESSMENT% 20U PDATE.PDF %20,
*! National Weather Service: National Oceanic and Atmospheric Administration, 2018 in Context: Record Precipitation across
Pennsylvania, https:/www.weather.gov/cip/RecordPrecip2018.
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PennDOT saw over $125 million in emergency expenses to replace damaged infrastructure and cash-
strapped local municipalities are dealing with the same budget-busting issues. Adding to that financial
stress, many flooding events are so localized that they do not qualify for Federal assistance, so
homeowners, business owners, and local and state agencies must bear the brunt of repair costs.

Water Resources

The Department predicts higher flood potential due to more precipitation and intensified risks to water
resources that are already stressed. Other potential impacts are decreased water quality, urban flooding,
decreased water supplies for urban areas, and irrigation. Warmer temperatures may mean less winter
thermal stress on fish, but higher summer temperatures could have an impact on salmon spawning. More
severe storm events and dry periods will change flow patterns, resulting in major changes to the channel
morphology and aquatic habitat. The largest negative impact may be in lost biodiversity as fish and other
species’ populations shift northward.

Additionally, the Department predicts that water temperatures in the summer could increase 2.7 to 3.5
degrees. This warming will cause a decrease in the solubility of oxygen and an increase in respiration
rates, resulting in decline of the dissolved oxygen concentration. By mid-century, the sea level will
increase by 0.4 meters. Coupled with the projected summer stream flow decrease of 19%, a modest
increase of salinity is expected to occur.>? Salinity is an important defining characteristic of the Delaware
estuary, regulating floral and faunal distributions and affecting human use of the estuary. While salinity is
a threat, the predicted sea-level rise has the potential to drown the already-stressed wetlands if their growth
rates are less than the rates of the rise,??

Immediate Action is Needed to Address this Commonwealth’s Contribution to Climate Change

Given the urgency of the climate crisis, including the significant impacts on this Commonwealth, the
Board determined that concrete, economically sound and immediate steps to reduce GHG emissions are
needed. As one of the top GHG emitting states in the country, the Board has a compelling interest to
reduce GHG emissions to address climate change and protect public health, welfare and the environment.
Based on the most recent data from the EPA’s State Inventory Tool, in 2017, this Commonwealth
generated net GHG emissions equal to 233.20 million metric tons COz equivalent (MMTCO2e) Statewide,
the vast majority of which are CO: emissions. [n the context of the world, this Commonwealth’s
electricity generation sector alone emits more CO2 than many entire countries including Greece,
Colombia, Sweden, Israel, Singapore, Austria, Peru and Portugal,**

Historically, the electricity generation sector has been the leading source of CO2 emissions in this
Commonwealth. Based upon data contained in the Department’s 2020 GHG [nventory, 29% of this
Commonwealth’s total GHG emissions are produced by the electricity peneration sector.”® In recent

** Environment and Natural Resources Institute of The Pennsylvania State University, 2015 Pennsylvania Climate Impacts
Assessment Update, May 2015,

hip:www.depgreenport.state.pa.us/elibrary ‘GetDocument?docl d=50028: DocName=2015%20PENNSYLVANIA®20CLIMATE
2a20IMPACTS%20ASSESSMENT220L PDA TE. PDE020.

) | Id

“* Joint Research Centre, European Commission, “JRC Science For Policy Report: Fossil CC: emissions of all world countries,”
2018, htps:/‘ec.europa.ew'jrc/en/publication fossil-co2-emissions-all-world-countries-20§ 8-report.
** Environment and Natural Resources [nstitute of The Pennsylvania State University, 2020 Pennsylvania Climate Change Impacis
Assessment Update, April 2020,

hap://files.dep.state, pa.us/Energy /OfTice®s2001%620E nergy *a20and %20 Technology 'OETDPortal Files/ClimateChanege/ 2020C limat

eChangelmgactsAssessmentUﬂate.g .
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years, this Commonwealth has seen a shift in the electricity generation portfolio mix, resulting from
market forces and the establishment of alternative energy goals, and energy efficiency targets. Since 20035,
this Commonwealth’s electricity generation has shifted from higher carbon-emitting electricity generation
sources, such as coal, to lower and zero emission generation sources, such as natural gas, wind and solar.
At the same time, overall energy use in the residential, commercial, transportation, and electric power
sectors has reduced.

However, looking forward, the Department projects COz emissions from the electricity generating sector
will increase due to reduced switching from coal to natural gas, the potential closure of zero carbon
emitting nuclear power plants, and the addition of new natural gas-fired units in this Commonwealth. The
Three Mile Island nuclear power plant already closed on September 20, 2019, amounting to a loss of 818
MW of carbon free generation. However, the modeling conducted for this proposed rulemaking predicts
no further nuclear power plants retirements through 2030 with implementation of this proposed
rulemaking. Without this proposed rulemaking, this Commonwealth’s nuclear fleet may remain at-risk of
closure. In fact, the Beaver Valley nuclear power plant, responsible for 1,845 MW of carbon free
generation, recently withdrew its closure announcement, specifically citing this Commonwealth’s intended
participation in RGGI as a key determinant in continuing operations.

Further, the Department’s Climate Action Plan predicts that total and net GHG emissions (including
emissions sinks) will increase by 4% and 5%, respectively, from 2015 to 2050.%¢ Additionally, the most
recent GHG Inventory indicates that in 2017 GHG emissions in this Commonwealth increased, widening
the gap P?etween current emissions and reductions necessary to avoid the worst impacts of climate
change.”

This proposed rulemaking is necessary to ensure CO:2 emissions continue to decrease and at a rate that
shields this Commonwealth from the worst impacts of climate change. RGGI plays an important role in
providing a platform whereby this Commonwealth can reduce CO:z emissions using a market-based
approach. As the electricity generation sector remains one of the leading sources of COz in this
Commonwealth, it is imperative that emissions continue to decrease from that sector.

The Commonwealth's GHG Emission Reduction Goals

It is for these reasons that on January 8, 2019, Governor Wolf signed Executive Order 2019-01,
Commonwealth Leadership in Addressing Climate Change and Promoting Energy Conservation and
Sustainable Governance.*® This Executive Order set the first ever climate change goal for this
Commonwealth to reduce net GHG emissions from 2005 levels by 26% by 2025 and 80% by 2050. These
climate change goals align this Commonwealth with the reduction targets under the Paris Agreement
aimed at keeping global temperature rise below the 2-degree Celsius threshold. According to climate
experts, the 2-degree Celsius threshold is the level beyond which dire global consequences would occur,
including sea level rise, superstorms and crippling heat waves.

* Pennsylvania Department of Environmental Protection, 2018 Pennsylvania Climate Action Plan: Strategies and actions to reduce
and adapt to climate change, April 29, 2019,

hetp:/‘'www.depgreenport.state.pa.us/elibrary/GetDocument?docl d=1454 16 1 &DocName=2018%20PA%20CLIMATE%20ACTIO
N%20PLAN.PDF%20%20%20%3cspan?:20style%3D%22color:blue%a3b%22%3e% 28 NEW%29%3c/spanale.

%7 Pennsylvania Department of Environmental Protection, 2019 Pennsylvania Greenhouse Gas Inventory Report, December 2019,
hip:files dep state.pa.us/Energy/Office%200f%20E nerpv % 20and%20Technology /OE TR Portal Files/Climate®a20Change®s20Ad
visory%e20Committee 2019/12-20- 19/FINAL®20Inventory%620-2%202019 2019-12-20.pdf.

** Executive Order 2019-01, Commonwealth Leadership in Addressing Climate Change and Promoting Energy Conservation and
Sustainable Governance, January 8, 2019, https:‘'www.governor,pa.cov/newsroom/executive-order-2019-0 | -commonwealth-
lcadership-in-addressing-climate-change-and-promoting-energy -conservation-and-sustainable-zovemance..
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On April 29, 2019, the Department issued a Pennsylvania Climate Action Plan that identified GHG
emission trends and baselines in this Commonwealth and recommended cost-effective strategies for
reducing or offsetting GHG emissions. The Climate Action Plan determined that reducing the overall
carbon intensity of the electricity generated in this Commonwealth is one of the most critical strategies for
reducing GHG emissions. The Climate Action Plan also identified many different strategies and actions
that all Pennsylvanians can take to combat climate change. According to the Climate Action Plan, one of
the most cost-effective emissions reduction strategies is to limit CO:2 emissions through an electricity
sector cap and trade program. This Commonwealth participating in a cap and trade program is expected to
result in the largest near-term reduction in emissions and was deemed cost-effective relative to the social
cost of carbon. The Climate Action Plan modeled a cap and trade program that requires a carbon cap
equal to a 30% reduction from 2020 CO:z emissions levels by 2030, which is equivalent to RGGI
stringency.

On October 3, 2019, Governor Wolf signed Executive Order 2019-07, Commonwealth Leadership in
Addressing Climate Change through Electric Sector Emissions Reductions,” which directed the
Department to use its existing authority under the APCA to develop this proposed rulemaking to abate,
control or limit CO2emissions from fossil fuel-fired electric power generators. The Executive Order also
directed the Department to present this proposed rulemaking to the Board by July 31, 2020. On June 22,
2020, Governor Wolf amended the Executive Order to extend the deadline to September 15, 2020. As
directed by the Executive Order, this proposed rulemaking establishes a COz budget consistent in
stringency to that established by the participating states, provides for the annual or more frequent auction
of COzemissions allowances through a market-based mechanism, and is sufficiently consistent with the
RGGI Model Rule such that allowances may be traded with holders of allowances from other states.

Considering that this Commonweaith has the fourth leading CO: emitting electricity generation sector in
the country, this proposed rulemaking is a significant component in achieving the Commonwealth’s goals
to reduce GHG emissions. Although this proposed rulemaking will not solve global climate change, it will
aid this Commonwealth in addressing its share of the impact, joining other states and countries that are
addressing their own impacts. The statutory authority for this proposed rulemaking, the APCA, is built on
a precautionary principle to protect the air resources of this Commonwealth for the protection of public
health and welfare and the environment, including plant and animal life and recreational resources, as well
as development, attraction and expansion of industry, commerce and agriculture. In order to be proactive,
this proposed rulemaking is needed to address this Commonwealth’s contributions to climate change,
particularly COz emissions. The Board determined to address CO:z emissions through a regional initiative
because regional cap and trade programs have proven to be beneficial and cost-effective at reducing air
pollutant emissions. In fact, this Commonwealth has and continues to participate in successful regional
cap and trade programs.

History and Success of this Commonwealth's Participation in Cap and Trade Programs

In the 1990 CAA Amendments, the United States Congress determined that the use of market-based
principles, such as emissions banking and trading are effective ways of achieving emission reductions.
According to the EPA, emissions trading programs are best implemented when the environment and public
health concerns occur over a relatively large geographic area and effectively designed emissions trading
programs provide fiexibility for individual emissions sources to tailor their compliance path to their needs.
The EPA has also determined that reducing emissions using a market-based system provides regulated

* Executive Order 2019-07, Commonmvealth Leadership in Addressing Climate Change through Electric Sector Emissions
Reduictions, October 3, 2019, hitps:/'www.oa.pa.pov/Policies/eo/ Documents/2019-07.pdf.
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sources with the flexibility to select the most cost-effective approach to reduce emissions and has proven
to be a highly effective way to achieve emission reductions, meet environmental goals, and improve
human health. In contrast to traditional command and control regulatory methods that establish specific
emissions limitations and technology use with limited or no flexibility, cap and trade programs harness the
economic incentives of the market to reduce pollution. The Board has a decades-long history of
promulgating regulations that have established this Commonwealth’s participation in successful cap and
trade programs.

Beginning in 1995, this Commonwealth participated in the first national cap and trade program in the
United States, the Acid Rain Program, which was established under Title [V of the 1990 CAA
Amendments and required, in part, major emission reductions of SOz through a permanent cap on the total
amount emitted by EGUs. For the first time, the Acid Rain Program introduced a system of allowance
trading that used market-based incentives to reduce pollution. The Acid Rain Program reduced SOz
emissions by 14.5 million tons (92%) from 1990 levels and 16.0 million tons (93%) from 1980 levels.’”
The undisputed success of achieving significant emission reductions in a cost-effective manner led to the
application of the market-based cap and trade tool for other regional environmental problems.

From 1999 to 2002, this Commonwealth participated in the Ozone Transport Commission’s (OTC) NO,
Budget Program, an allowance trading program designed to reduce summertime NO. emissions from
EGUs to reduce ground-level ozone, which included all of the current states participating in RGGI.
According to the OTC's NOx Budget Program 1999-2002 Progress Report.?' NOx Budget Program units
successfully reduced ozone season NOx emissions in 2002 by nearly 280,000 tons, or about 60%, from
1990 baseline levels, achieving greater reductions than required each year of the program. Based on the
success of the OTC’s NO« Budget Program and the Acid Rain Program, in 2003 the EPA implemented a
regional NOx cap and trade program under the NOy SIP Call, which closely resembled the OTC NOx
Budget Program. The EPA again noted the cost savings of achieving emissions reductions through
trading.

Beginning in 2009, the EPA’s NOx Budget Trading Program was replaced by the Clean Air Interstate Rule
(CAIR) trading program, covering 28 eastern states, which required further summertime NO, reductions
from the power sector as well as SO reductions. Finally, in 2015 CAIR was replaced by the Cross-State
Air Pollution Rule trading program.

Regional Greenhouse Gas Initiative (RGGI)

RGGI is a cooperative regional market-based cap-and-trade program designed to reduce CO: emissions
from fossil fuel-fired EGUs. RGGl! is currently composed of ten northeastern states, including
Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode
Island and Vermont. Since its inception on January 1, 2009, RGGI has utilized a market-based mechanism
to cap and cost-effectively reduce CO2 emissions that cause climate change. Because CO2 from large
fossil fuel-fired EGUs is a major contributor to regional climate change, the participating states developed

W EPA, 2018 Power Sector Programs Progress Report, 2018,

https:/‘'www3 epa.gov/airmarkets/progress/reports/pdfs/ 2018 full report.pdf.

1 OTC, NO, Budget Program {999-2002 Progress Report,

https://nepis.epa.gov/Exe/ZyNET .exe/P1002L Y4.TXT?Zy ActionD=Zy Document& Client=EPA & [ndex=2000+Thru+2005&Docs=
&Query=&Time=&EndTime=& SearchMethod=1& TocRestrict=n& Toc=&TocEntry=&QF ield=&QField Y ear=&QF ieldMonth=&
QFieldDay=&IntQF ieldOp=0& ExtQFieldOp=0& XmIQuery=&File=D%3A%5Czyfiles?5CIndex%20Data%5C00thru03%5C Txt
%5C00000017%5CPI1002L Y4.txt& User=ANONYMOUS & Password=anonymous& SortMethod=h%7C-
&MaximumDocuments=1&FuzzyDegree=0& ImageQuality=r75g8/r75g8/x 150y 150g16/i425& Display=hpfr&DefSeekPage=x&Se
archBack=ZyActionL&Back=ZyActionS&BackDesc=Results®20page& MaximumPages=1&ZyEntry=1& SeekPage=x&ZyPURL
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a regional approach to address COz emissions. This regional approach resulted in a Model Rule applicable
to fossil fuel-fired EGUs with a nameplate capacity equal to or greater than 25 MWe. RGGI is
implemented in the participating states through each state’s independent CO2 Budget Trading Program
regulations, based on the Model Rule, which link together.

RGGl is a “cap and trade” program that sets a regulatory limit on COz emissions from fossil fuel-fired
EGUs and permits trading of COz allowances to effect cost efficient compliance with the regulatory limit.
RGGl is also referred to as a “cap and invest” program, because unlike traditional cap and trade programs,
RGGI provides a “two-prong” approach to reducing CO: emissions from fossil fuel-fired EGUs. The first
prong involves a declining COz2 emissions budget and the second prong is investment of the proceeds
resulting from the auction of CO: allowances to further reduce CO:z emissions.

Benefits of RGGI Participation

Cap and trade programs have an established track record as economically efficient, market-driven
mechanisms for reducing pollution in a variety of contexts. Other countries and states have found that cap
and trade programs are effective methods to achieve significant GHG emission reductions. RGGI is one
of the most successful cap and trade programs and it is well-established with an active carbon trading
market for the northeastern United States. This successful market-based program has significantly
reduced and continues to reduce emissions. The participating states have collectively reduced power
sector COz pollution by over 45% since 2009, while experiencing per capita Gross Domestic Product
growth and reduced energy costs.’> The program design of RGGI would enable the Board to regulate CO:
emissions from the power sector in a way that is least-cost and economically efficient thereby driving
long-term investments in cleaner sources of energy.

Part of what makes RGGI economically efficient is that it is a regional program, which allows EGUs to
achieve least-cost compliance by buying and selling allowances in a regional auction or in regional
secondary markets. RGGI CO: allowances are fungible across the participating states, meaning that
though this Commonwealth has an established allowance budget for each year, this Commonwealth’s
allowances are available to meet the compliance obligations in any other RGGI state and vice versa.
Therefore, COz emissions from this Commonwealth’s power sector are not limited to strictly the amount
of this Commonwealth’s COzallowances. This cooperation allows EGUs more flexibility in terms of
compliance and allows the markel to continue to signal entrance and exit of generation. Though each state
has its own annual allocation, compliance occurs at the regional level rather than on a state-by-state basis.
In this respect the market assists in achieving least cost compliance for all participating states.

Another benefit of participating in multistate auctions run by RGGI, Inc. is that RGGl, Inc. has retained
the services of an independent market monitor to monitor the auction, COz allowance holdings, and CO2
allowance transactions, among other activities. The market monitor provides independent expert
monitoring of the competitive performance and efficiency of the RGGI allowance market. This includes
identifying attempts to exercise market power, collude, or otherwise manipulate prices in the auction
and/or the secondary market, making recommendations regarding proposed market rule changes to
improve the efficiency of the market for RGGI Allowances, and assessing whether the auctions are
administered in accordance with the noticed auction rules and procedures. The market monitor will
monitor bidder behavior in each auction and report to the participating states any activities that may have a
material impact on the efficiency and performance of the auction. The participating states, through RGGI,

32 Analysis Group, The Economic Impacts of The Regional Greenhouse Gas Initiative on Nine Northeast and Mid-Atlantic States:

Review of RGGI’s Third Three-Year Compliance Period (2015-2017), April 17, 2018,

hitps://'www.analysisgroup.com/globalassets/uploadedfiles/content/insights/publishing/analysis_group_rggi report_april 2018.pdf
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Inc., release a Market Monitor Report shortly after each CO: allowance auction. The report includes
aggregate information about the auction including the dispersion of projected demand, the dispersion of
bids, and a summary of bid prices, showing the minimum, maximum, average and clearing price and the
allowances awarded.

RGGI has helped the participating states create jobs, save money for consumers, and improve public
health, while reducing power sector emissions and transitioning to a cleaner electric grid. In an
independent and nonpartisan evaluation of the first three control periods in RGGI, the Analysis group, one
of the largest economic consulting firms globally, found that the participating states experienced economic
benefits in all three control periods, while reducing COz emissions. The participating states added
between $1.3 billion and $1.6 billion in net economic value during each of the three control periods. The
participating states also showed growth in economic output, increased jobs and reduced long-run
wholesale electricity costs,*

A recent report from the Acadia Center, a nonprofit organization committed to advancing the clean energy
future, entitled “The Regional Greenhouse Gas Initiative: Ten Years in Review,” shows that CO:
emissions from covered sources in the participating states have decreased 47%, which is 90% faster than
in the rest of country. The participating states were able to achieve that significant reduction while the
gross domestic product grew by 47%, outpacing the rest of the country by 31%. RGGI has also driven
substantial reductions in harmful co-pollutants, making the region’s air cleaner and its people healthier.
Additionally, proceeds from RGGI auctions generated nearly $3.3 billion in state investments from 2009
to 2019.%

For comparison, according to the Department’s 2019 GHG Inventory Report from 2005 to 2016, this
Commonwealth reduced its net emissions by 33.5% while the participating states reduced covered sources
COn pollution over 45% over the same period. Additionally, this was achieved while the region’s per-
capita GDP has continued to grow- highlighting the synergies between environmental protection and
economic development.

Emissions Reductions

The design of the CO:2 Budget Trading Program within this proposed rulemaking ensures emissions from
the electricity generation sector are decreased over time. Between 2022 and 2030, the program’s CO:
emissions budget will decrease 19,914,960 tons, equal to a reduction of 25.532%, as shown in Table 1.
However, to capture the full extent of the benefits of this proposed rulemaking it is critical to compare this
Commonwealth’s annual emissions with this proposed rulemaking and without it from 2022 to 2030.

33 Id
HAcadia Center, “The Regional Greenhouse Gas Initiative 10 Years in Review,” 2019, https://acadiacenter.org/'wp-
content/uploads 201909 Acadia-Center RGGI1 10-Years-in-Review 2019-09-17.pdf.
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Table 1. Pennsylvania CO: Emissions Budget Through 2030.

Year Budget Decline (Tonnage) A(';,ne':_z:::)t;cglé;w
2022 78,000,000 2,489,370 -3.19%
2023 75,510,630 2,489,370 -3.30%
2024 73,021,260 2,489,370 -3.41%
2025 70,531,890 2,489,370 -3.53%
2026 68,042,520 2,489,370 -3.66%
2027 65,553,150 2,489,370 -3.80%
2028 63,063,780 2,489,370 -3.95%
2029 60,574,410 2,489,370 -3.01%
2030 58,085,040 2,489,370 -4.11%

2022-2030 Total Reduction 19,914,960 -25.532%
-25.532% reduction from 2022 58,085,040

Total tonnage reduction 19,914,960
Annual tonnage reduction 2,489,370

In order to analyze the full extent of CO2 emission reductions due to this proposed rulemaking, the
Department utilized the Integrated Planning Model (IPM) to compare this Commonwealth’s

CO: emissions, among other attributes, with implementation of this proposed rulemaking and without
implementation of this proposed rulemaking. 1PM is a dynamic model of the United States power sector
that can determine least-cost solutions of meeting energy and peak demand requirements. The model
considers a number of key operating or regulatory constraints, such as emission limits, transmission
capabilities and constraints, renewable generation requirements, fuel market constraints, etc. 1PM can
perform integrated analysis and can project wholesale power prices, CO: allowance prices, and CO2
emissions in an optimal and internally consistent manner. It is also particularly suited to evaluating the
impacts of environmental regulations and policies.

IPM is well-suited to consider complex treatment of emission regulations involving trading, banking and
traditional command-and-control emission policies. Because of the model’s endogenous treatment of
natural gas, coal and biomass fuel markets, it is fully capable of analyzing policies that directly affect these
markets. A detailed unit-level database of every grid-connected EGU in the United States is the
fundamental input to IPM. The model represents power markets through model regions that are
geographical entities with distinct characteristics. Wholesale power prices, fuel prices, emission
allowance prices, and renewable energy credits are all estimated endogenously in an integrated fashion.

The IPM analysis produced two results for this proposed rulemaking. The first is a “Reference Case”
based on this proposed rulemaking not being implemented in this Commonwealth or business as usual.
The second is a “Policy Case™ based on this proposed rulemaking being implemented in this
Commonwealth and the auction proceeds being invested in efforts to further reduce air pollution.
Comparing these two cases, the Department estimates that this Commonwealth will experience CO:
emission reductions of 188 million tons over the decade as a direct result of participation in RGGI. This
results in COz reductions in this Commonwealth and a net benefit to the entire PJM region. The
Department’s modeling shows that this Commonwealth makes these significant emission reductions while
maintaining historic electric generation levels, enhancing this Commonwealth’s status as a leading net
energy exporter, creating economic opportunities and reducing long-term wholesale energy prices.
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Health Benefits of this Proposed Rulemaking

This proposed rulemaking would provide public health benefits due to the expected reductions in
emissions of COz and the ancillary emission reductions or co-benefits of SO2 and NOx reductions. The
Department’s modeling projects cumulative emission reductions of 112,000 tons of NOx and around
67,000 tons of SOz over the decade. Further reducing NOx and SO: emissions is beneficial to public
health, because NOx and SOz contribute to several heaith problems,

Short-term exposure to SOz emissions can be harmful to public health because it impacts the ability to
breathe especially in children and those with asthma.*> NOx can also cause irritation in the respiratory
system. In particular, long-term exposure to elevated NOx levels may contribute to asthma, and potentially
increase susceptibility to respiratory infections and lead to increased hospital admissions.*®

NOx and SOz emissions are also major contributors to PM pollution, which is a mixture of microscopic
solid and liquid droplets that are suspended in the air. The smaller the size of the particle, the more
damaging it is to human health. PMzs, which is particulate matter that is particularly damaging as the
particles are small enough to get deep into the lungs, and perhaps even enter the bloodstream. Children
are at increased risk of health impacts from PM as their lungs are still developing, and PM can exacerbate
asthma or acute respiratory disease. Elevated levels of PM will also aggravate adults with COPD, asthma,
coronary artery disease, or congestive heart failure. When particle levels in the air are high, older adults
are more likely to be hospitalized, and death from aggravated heart or lung disease may occur.?’

NOx emissions also contribute to the formation of ground-level ozone. When ozone occurs at ground level
it presents a serious air quality problem in many parts of the United States, including this Commonwealth.
Ground level ozone is formed when pollutants emitted from a variety of sources, including power plants,
react with sunlight. Ozone negatively affects human health as it irritates the respiratory system, reduces
lung function, aggravates asthma, and inflames and damages the lining of the lungs.” Those especially at
risk from ground-level ozone exposure are children, adults who are active outdoors, and those with
underlying respiratory issues such as asthma.

A 2017 independent study by Abt Associates, a global research firm focused on health and environmental
policy, on the “Analysis of the Public Health Impacts of the Regional Greenhouse Gas Initiative, 2009-
2014” showed that participating states gained significant health benefits in the first six years of RGGI
implementation alone. From 2009-2014, the participating states avoided around 24% of CO: emissions
that would have otherwise been emitted during that period, resulting in around $5 billion in avoided health
related costs.”® Since this proposed rulemaking would lead to a 31% reduction of projected CO:2
emissions, or avoided emissions, over the next decade, this Commonwealth is likely to see similar gains in
health benefits.

A recent study led by researchers from the Columbia Center for Children's Environmental Health at
Columbia University Mailman School of Public Health (“Columbia study™), published on July 29, 2020,

¥ EPA, Sulfur Dioxide (SO-) Pollution, www.epa.gov/so2-pollution/sulfur-dioxide-basics#what is s02.

¥ EPA, Particulate Pollution and Your Health, September 2003, htips://nepis.epa.cov/Exe ZyPDF .cai?Dockey=P 100 | EX6.1x1.
7 Id

3 EPA, Health Effects of Ground-Level Ozone,

hitp:/'web.archive.ore/web/ 20160220023 | 28/hitp://www3.epa.cov/airguality/ozonepol lution/health.htm).

'* Abt Associates, “Analysis of the Public Health Impacts of the Regional Greenhouse Gas Initiative, 2009-2014,” January 2017,
htips:/‘'www.ablassociates.com/sites/default/files/files/Projects/executive®s20summary %2 0RGGLpdf.




on the “Co-Benefits to Children’s Health of the U.S. Regional Greenhouse Gas Initiative™ indicates that
the health benefits from RGGI are even more significant than estimated in 2017 by Abt Associates. The
Columbia study concluded that the co-pollutant reductions resulting from RGGI have provided
considerable child health benefits to participating and neighboring states. In particular, between 2009-
2014, RGGI resulted in an estimated 537 avoided cases of childhood asthma, 112 avoided preterm births,
98 avoided cases of autism spectrum disorder, and 56 avoided cases of term low birthweight. Those child
health benefits also have significant economic value, estimated at $199.6-358.2 million between 2009 and
2014 alone. However, the researchers note that the actual health benefits are even greater than estimated
because the analysis does not capture the future health benefits related to reductions in childhood PM2.5
exposure and mitigating climate change, such as fewer heat-related illinesses or cases of vector-borne
disease to which children are especially vulnerable.*

Figure 1. CO;, NO; and SO: Emission Reductions Comparison.
Avoided Emissions Through 2030
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Benefit-per-Ton (BPT) Methodology

To calculate the public health benefits of avoided emissions, the Department used the EPA’s Regional
Benefit-per-Ton (BPT) methodology.*' This approach applies an average benefit per ton derived from
modeling of benefits of specific air quality scenarios. The EPA’s benefit-per-ton approach “relies on
estimates of human health responses to exposure to PM and ozone obtained from the peer-reviewed
scientific literature.”"* These estimates are then used in conjunction with emissions reductions or avoided
emissions to conduct health impact and economic benefit assessments.

*® Frederica Perera, David Cooley, Alique Berberian, David Mills, and Patrick Kinney, “Co-Benefits to Children's Health of the
U.S. Regional Greenhouse Gas Initiative,” Environmental Health Perspectives, Vol. 128, No. 7, July 2020,
hutps:/'ehp.nichs.nih.gov/doi/10.1289/EHP6706.

i EPA, Regulatory Impact Analysis for the Clean Power Plan Final Rule, October 2015,

hips:/‘www3.epa.povittnecas | /docs/ria/utilities_ria_final-clean-power-plan-gxisting-units_2015-08,pdf.
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Specifically, to calculate benefits of avoided emissions, the Department multiplied the benefit-per-ton
estimates (using the 3% discount rate) by the corresponding emission reductions that were generated from
the power sector modeling for this proposed rulemaking. This methodology relies on two U sets of co-
efficient for calculations, from two cohort studies. The Krewski calculation serves as the lower bound and
the Lepeule calculation as the upper bound of projected impacts. As this proposed rulemaking spans the
timeframe of 2022 to 2030, so does the analysis of the health benefits due to avoided emissions. However,
the emission reductions from this proposed rulemaking will provide benefits that extend well beyond
2030. Based on these calculations, the public health benefits to this Commonwealth of avoided SOz and
NOx emissions range between $2.79 billion to $6.3 billion by 2030, averaging between $232 million to
$525 million per year.

Table 2. Public Health Benefits of Emissions Reductions.

Avoided Emissions Krewski (low-end) Lepeule (high-end)

Benefits of Avoided SOz Emissions $2,415,130,517 $5,458,234,159

Benefits of Avoided NOx Emissions $372,171,575 $840,749,945
TOTAL | $2,787,302,092 | $6,298,984,104

Incidence-per-Ton (BPT) Methodology

The Department used the EPA’s Regional Incidence-per-Ton (IPT) methodology which calculates total
avoided incidences of major health issues and avoided lost work and school days due to reduced
emissions. Again, to calculate reduced incidences of avoided emissions, we multiplied the incidence-per-
ton estimates (using the 3% discount rate) by the corresponding emission reductions that were generated
from the power sector modeling for this proposed rulemaking. Again, using the Krewski and Lepeule
incidence co-efficients as the lower and upper bound respectively.™?

Through 2030, it is estimated that between 282 and 639 premature deaths will be avoided in this
Commonwealth due to emission reductions directly resulting from this proposed rulemaking.

Table 3. Avoided Premature Deaths by 2030 from emissions reductions from this regulation.

Avoided Deaths by 2030
Krewski 282
Lepeule 639

Children and adults alike will suffer less from respiratory illnesses. The methodology projects 31,000
fewer incidences of upper and lower respiratory symptoms which will lead to reduced emergency
department visits and avoided hospital admissions. Healthier children will be able to play more, as
incidences of minor restricted-activity days decline on the order of almost 500,000 days between now and
2030. Adults would be healthier as well. The methodology projects over 83,000 avoided lost workdays
due to health impacts.

# EPA, Co-efficients for the Eastern Region for both the IPT and BPT Methodologies can be found in the Regulatory Impact
Analysis for the Clean Power Plan Final Rule, October 2015, htips:/'www3.epa.cov/iinecas | /docs/ria/utilities_ria_final-clean-
power-plan-existing-units 20135-08.pdf.
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Table 4. Avoided Health Impacts by 2030 from emission reductions from this regulation.™

Incidences per Ton (IPT) Avoided Incidences Through 2030

Emergency department visits for asthma 335
Acute bronchitis (age 8-12) 1,011
Lower respiratory symptoms 12,898
Upper respiratory symptoms 18,458
Minor restricted-activity days 495,487
Lost workdays (age 18-65) 83,639
Asthma exacerbation (age 6—-18) 45,299
Hospital Admissions, Respiratory 211
Hospital Admissions, Cardiovascular 258

Investment of Auction Proceeds Benefits Consumers and the Economy

The proceeds generated from this proposed rulemaking would be invested into programs that would
reduce air pollution and create positive economic impacts in this Commonwealth. The Department plans
to develop a draft plan for public comment outlining reinvestment options separate from this proposed
rulemaking. However, the Department conducted modeling to estimate the economic impacts of this
proposed rulemaking. The Department analyzed the net economic benefits of the program investments
using the Regional Economic Model, Inc. (REMI) model. The extensive economic modeling will help the
Department determine the best ways to invest the auction proceeds in this Commonwealth to maximize
emission reductions and economic benefits. The modeling anticipates that in the first year of participation
in RGGI, approximately $300 million in auction proceeds will be generated for the use in the elimination
of air pollution in this Commonwealth. The auction proceeds would be spent on programs related to the
regulatory goal, and the Department modeled a scenario in which the proceeds are invested in energy
efficiency, renewable energy and GHG abatement.

The proceeds will aid this Commonwealth in the transition toward a clean energy economy. In 2015, the
EPA noted that the energy market was moving toward cleaner sources of energy and states needed to make
plans for and invest in the next generation of power production, particularly considering that current assets
and infrastructure were aging. By strategically investing the proceeds, this Commonwealth can help
ensure that, as new investments are being made, they are integrated with the need to address GHG
pollution from the electric generation sector. See 80 FR 64661, 64678 (October 23, 2015). There are
energy transitions occurring both in this Commonwealth and nationally.

Nationally, the last ten years have seen coal’s position steadily erode due to a combination of low
electricity demand, mounting concern over climate, and increased competition from natural gas and
renewables. The same is true for coal generation in this Commonwealth. Since 20035, electricity
generation in this Commonwealth has shifted from higher carbon-emitting electricity generation sources,
such as coal, to lower and zero emissions generation sources, such as natural gas, and renewable energy.
Between now and 2030, coal generation is expected to decline dramatically. In 2010, coal generation
represented 47% of this Commonwealth’s generation portfolio and is expected to decline to roughly 1%
of this Commonwealth’s generation portfolio in 2030.*° This shift away from coal-fired generation
occurs irrespective of this Commonwealth’s participation in RGGI. Anticipating the need for transition,

Hd
% EIA, State Electricity Profiles 2010, January 2012, www.eia.zov/electricity/
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