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Executive Summary

This document is a technical analysis by the Department of Ecology of the possible impacts of
implementing facility-specific greenhouse gas emissions caps under Washington’s Cap-and-
Invest Program. Cap-and-Invest sets an annual limit on greenhouse gas emissions from the
state’s largest sources that declines each year through 2050. Large emitters may choose to
either buy allowances for every metric ton of greenhouse gases that they release, reduce their
emissions so they need fewer allowances, or a combination of both. Ecology reduces the annual
limit by issuing fewer allowances each year. Under this program, total greenhouse gas
emissions are reduced, but reductions from individual sources may vary. Facility-specific caps
on greenhouse gas emissions would mandate that certain facilities reduce their annual
greenhouse gas emissions at the same rate as the overall, statewide limit. Because certain
processes, such as the combustion of fuels, may form and release both greenhouse gases and
criteria air pollutants, the policy assumes that a reduction in greenhouse gas emissions at a
particular facility would also improve local air quality.

Washington’s Environmental Justice Council recommended that Ecology consider facility-
specific greenhouse gas emissions caps in response to Washington’s efforts to link its Cap-and-
Invest market with the California-Québec carbon market. The Council expressed concern that
access to more allowances at a lower cost could lead facilities in or near overburdened
communities to purchase allowances instead of reducing fossil fuel combustion, thereby
maintaining or exacerbating air pollution in overburdened communities.

While the intent of a facility-specific emissions cap policy would be to protect local health,
particularly in communities that have been disproportionately affected by environmental
pollution, Ecology identifies several significant challenges related to the policy’s efficacy and
feasibility:

e Policies specifically targeting criteria air pollutants are more effective at improving air
quality than those targeting greenhouse gases. Even though the combustion of fossil
fuels releases both greenhouse gases and criteria air pollutants, review of science,
literature, and Washington-specific data indicate that greenhouse gas reductions will
not always result in lower criteria air pollutant emissions and may even increase them
depending on how greenhouse gas reductions are achieved.

e Ecology currently lacks the statutory authority to mandate facility-specific greenhouse
gas emissions caps within the cap-and-invest market, and it remains unclear how the
policy would interact with existing state and federal air quality standards.

e Facility-specific caps on greenhouse gas emissions could affect the carbon market in
ways that may weaken the Cap-and-Invest Program’s effectiveness. Potential impacts
include making it more costly for facilities to meet their compliance obligations, reduced
market liquidity (the ability for companies needing to purchase allowances to access a
ready supply), decreased price transparency (readily available and reliable information
about the market), and increased allowance price volatility. These outcomes could
cause businesses to shift production to other states with less stringent climate laws,
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undermining the effort to address climate change and may also negatively impact
complementary aspects of the Climate Commitment Act (CCA) intended to help reduce
criteria air pollution in communities.

Air pollution throughout Washington is consistently below National Ambient Air Quality
Standards. However, Ecology has heard concerns about the impacts that large emitters of
greenhouse gases may have on local air quality and public health. As such, Ecology continues to
monitor, model and report air pollutants and work with federal, local, and Tribal partners and
regulated entities to implement clean air strategies across the state.

Addressing local air quality disparities is a key part of the CCA’s environmental justice
provisions. The CCA directed Ecology to identify overburdened communities in Washington that
are highly impacted by air pollution, increase air monitoring in those communities, report on air
quality disparities and associated health outcomes in those communities every two years, and
create new policies that reduce criteria air pollutants in those communities. Ecology began this
work soon after the CCA took effect, with a record of activity, including:

e By March 2023, Ecology had identified 16 overburdened communities in Washington
that suffer disproportionately from air pollution.

e In 2025, Ecology leveraged CCA funding to greatly expand its air monitoring network
across the 16 overburdened communities.

e Ecology released its first baseline biennial report on air quality disparities and health
outcomes in the 16 communities in 2023 and its second report in December 2025.

e In August 2024 Ecology launched a $10 million grant program funded by the CCA for
local projects that reduce criteria air pollutants.

e Ecology announced a rulemaking in October 2024 to consider new air quality policies
and is planning to propose these new rules in Fall 2026.

While this analysis demonstrates limitations of a facility-specific greenhouse gas emissions cap
policy, Ecology’s efforts to address air quality concerns in communities are ongoing. Ecology is
leading the Overburdened Communities Highly Impacted by Air Pollution Initiative to improve
air quality in communities identified as overburdened and highly impacted by criteria air
pollution by expanding the air monitoring network, reducing emissions, issuing grants, and
conducting rulemaking.

Publication 26-14-022 Facility-Specific Emissions Caps
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Background and Context

Climate Commitment Act and Air Quality

In 2021, the Washington Legislature passed the Climate Commitment Act (CCA), which
established the Cap-and-Invest Program to reduce carbon pollution from the state’s top
sources. This program was intended to work in tandem with other state climate policies to help
Washington achieve its mandate to reduce greenhouse gas emissions to 95% below 1990
emissions by 2050.2

The program works by putting a price on greenhouse gas emissions. Most large climate-
polluting emitters must compete to buy ‘allowances’ for every unit of greenhouse gases they
release. Over time, Ecology sells fewer allowances, prompting businesses to reduce their
emissions. Emitters choose their most cost-effective strategy for complying: compete for a
shrinking supply of allowances, reduce emissions, or a combination of both. Businesses can also
use offset credits to meet small percentage of their emissions compliance obligation, which
involves funding projects that reduce or remove greenhouse gas emissions somewhere else
rather than buying allowances or reducing their own emissions. By giving business, a choice in
how they comply, covered entities are able to plan out their long-term decarbonization
strategies while also pursuing immediate investments to reduce emissions. This means that
reductions may happen at varying levels and times across our state.

The CCA also works to improve air quality in Washington, prioritizing environmental justice.
Under the CCA, the state legislature directs Ecology to reduce criteria air pollution in
overburdened communities that are highly impacted by air pollution and are historically
overburdened with health, social, and environmental inequities.? Criteria air pollutants are
common air pollutants — such as ozone and particulate matter — that impact human and
environmental health and are regulated under the federal Clean Air Act.

The CCA directs Ecology to ensure these reductions in criteria air pollution occur in conjunction
with reductions in greenhouse gas emissions.* The processes that create and release
greenhouse gas emissions can also lead to the formation and release of criteria air pollution, as
well as precursor pollutants, which are pollutants that can chemically react in the presence of
sunlight and form criteria air pollutants. As such, criteria air pollution can also decline at
different speeds in different locations, similar to greenhouse gas emission reductions.

The CCA emphasizes the importance of Environmental Justice Council’s (Council)
recommendations® and Ecology’s responsibility to evaluate potential impacts of linkage.®

2 RCW 70A.45.020: Greenhouse gas emissions reductions—Reporting requirements.
https://app.leg.wa.gov/rcw/default.aspx?cite=70A.45.020

3 The processes that create and release greenhouse gas emissions can also lead to the formation and release of
other dangerous air pollutants, Chapter 70A.65.005 RCW.
https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.005.

4 Chapter 70A.65.020 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.020.

5 Chapter 70A.65.040(2) RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.040.

6 Chapter 70A.65.210(3) RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.210.
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Ecology is directed to “ensure that the linking jurisdiction has provisions to ensure the
distribution of benefits from the program to vulnerable populations and overburdened
communities (OBCs).” ’

In October 2023, the Council® recommended that Ecology consider implementing facility-
specific greenhouse gas emissions caps under the Cap-and-Invest Program to ensure that air
pollution decreased in overburdened communities (OBCs)®° regardless of greenhouse gas
emission reductions. This recommendation came in the context of Washington exploring linking
its carbon market with the California-Québec carbon market, i.e., “linkage.” The Council
expressed concern that linkage could further incentivize emissions reductions in areas less
impacted by air pollution, while allowing polluters in OBCs to purchase allowances instead of
reducing local emissions.

As Ecology considers linkage with the California-Québec market, we are committed to
upholding our responsibility to protect OBCs from air pollution and mitigate environmental
injustice. To honor these commitments, we performed this analysis of facility-specific
greenhouse gas emissions caps in Washington to better understand how this policy idea could
affect the Cap-and-Invest Program and evaluate the likelihood that it would improve air quality
in OBCs highly impacted by air pollution.

Facility-specific greenhouse gas emissions cap policy

For this analysis, Ecology relied on Resources for the Future (RFF)’s definition of facility-specific
greenhouse gas emissions caps,! as this was the definition EJC referred to in their October
2023 letter to Ecology. Based on RFF’s definition, the policy would impose facility-specific
greenhouse gas emissions limits on certain facilities that are already covered under the Cap-
and-Invest Program, including those located in overburdened communities.!? The policy would

7 Chapter 70A.65.210(3) RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.210.

8 Environmental Justice Council Letter to Ecology RE — Linkage Adopted on October 26, 2023.
https://waportal.org/sites/default/files/2024-
01/Environmental%20Justice%20Council%20Letter%20t0%20Ecology%20RE%20-%20Linkage.pdf

% In their letter to Ecology, the EJC defined “overburdened communities” consistent with Chapter 70A.02.010 RCW.
https://app.leg.wa.gov/RCW/default.aspx?cite=70A.02.010.

10 For this analysis, we define “overburdened communities” and “OBCs” as the identified 16 areas in Washington
that are overburdened and highly impacted by criteria air pollution. For more information, see Appendix C of this
report, as well as Ecology’s “Identifying Overburdened Communities Highly Impacted by Air Pollution Technical
Support Document,” available at https://apps.ecology.wa.gov/publications/documents/2302019.pdf

1 Roy, N., Russo, S., & Burtraw, D. (2025). Considerations for Washington’s Linkage Negotiations with California and
Québec Considerations for Washington’s Linkage Negotiations with California and Québec.
https://media.rff.org/documents/Report_25-05_K1qtc92.pdf

12 For this analysis, we define “overburdened communities” as the identified 16 areas in Washington that are
overburdened and highly impacted by criteria air pollution. The places are a mix of urban, suburban, and rural. They
vary in population, from about 1,500 to more than 200,000 people. They also range in area, from less than

three square miles to 173 square miles. Together, they represent more than 1.2 million people or about 15.5% of
Washington’s population. Available at: https://ecology.wa.gov/air-climate/climate-commitment-act/overburdened-
communities.
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place unigue emission limits on each facility, requiring them to track toward their individualized
limits rather than the state-wide cap on emissions.3 Entities would thereby be forced to reduce
their greenhouse gas emissions at a defined rate, rather than having the flexibility afforded by
the broader carbon market that works as a whole to reduce statewide greenhouse gas
emissions by 95% by 2050.

RFF envisions that the outcome of this policy would be to accelerate air pollution
improvements in overburdened communities. Setting tougher limits on greenhouse gas
emissions per facility, RFF argues, will have the additional benefit of reducing criteria air
pollutant emissions that would have been released along with greenhouse gas emissions.

As Ecology considers facility-specific greenhouse gas emissions caps as a potential tool, it must
consider the answers to questions such as:

e Are reductions in greenhouse gases and criteria air pollutant emissions likely to occur
simultaneously as a result of a facility implementing greenhouse gas emission reduction
measures? Are there any trade-off relationships related to greenhouse gas and criteria
air pollutant emissions?

e How might facility-specific greenhouse gas emissions caps impact the carbon market? Is
there potential for a loss in carbon market efficiency or other impacts to the market?

e Does Ecology have authority to implement this policy under existing law and what are
the implementation considerations?

Potential distributional effects of market-based programs

When emissions of greenhouse gases and criteria air pollutants are positively correlated, cap-
and-trade programs may lead to unequally distributed reductions in local air pollution.
Consider, for example, a scenario where emissions reductions occur primarily in communities
that already have low levels of air pollution, but facilities in communities highly impacted by air
pollution choose to purchase emissions allowances rather than decreasing their emissions.
Here the geographic inequality in impacts of air pollution could be made worse and harmful co-

1B How Would Facility-Specific Emissions Caps Affect the California Carbon Market? (2023). Resources for the Future.
https://www.rff.org/publications/reports/how-would-facility-specific-emissions-caps-affect-the-california-carbon-
market/
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pollutants could be concentrated forming “hot spots” that disproportionately impact certain
communities, 141>16

The literature studying the distributional effects of market-based pollution trading programs,
including cap-and-trade programs, local emissions trading programs, and pollution-related
offset markets has shown mixed findings.”"'8 For example, some studies of California’s Cap-
and-Invest Program conclude that pollution did not increase in disadvantaged®® and vulnerable
communities,?%2122 some studies found air pollution increased,?*2* and other reports found
that air pollution disparities between disadvantaged communities and other communities
decreased because of the program.?>2¢ A 2023 investigation found that the combined role of
California’s Cap-and-Invest Program and other complementary regulations and policies resulted
in reductions in nitrogen oxides, and sulfur dioxide emissions in disadvantaged communities at
a rate faster than in other communities in the state, but that greenhouse gas emissions

¥ In Washington, the CCA was passed in 2021 and the Cap-and-Invest Program commenced in 2023. While there
are not sufficient data available to fully explore potential distributional impacts of the program, there are structures
in place, such as the biennial environmental justice review (RCW 70A.65.020), to help monitor program impacts on
OBCs highly impacted by air pollution.

15 Kaswan, A. “Reconciling Justice and Efficiency: Integrating Environmental Justice Into Domestic Cap-and-Trade
Programs for Controlling Greenhouse Gases”. In: Arnold DG, ed. The Ethics of Global Climate Change. University
Press; 2011:232-254.

16 Todd, J. “Climate Cap and Trade and Pollution Hot Spots: An Economics Perspective”. Georgia State University Law
Review, 1003, 2023.

7 Literature reviewed in Jageler, J. “Did the Clean Air Act Improve Environmental Justice Disparities?” Economics
Honors Projects. 112. https://digitalcommons.macalester.edu/economics_honors_projects/112.

18 Shapiro, J. “Pollution Trends and US Environmental Policy: Lessons from the Past Half Century.” Review of
Environmental Economics and Policy. 16(1). 2022. https://www.journals.uchicago.edu/doi/10.1086/718054.

19n California’s Cap-and-Invest Program, “disadvantaged communities” are communities designated by the
California Environmental Protection Agency based on “geographic, socioeconomic, public health, and environmental
hazard criteria.” The designation of disadvantaged communities is described more in “Final Designation of
Disadvantaged Communities Pursuant to Senate Bill 525”. https://calepa.ca.gov/wp-
content/uploads/2022/05/Updated-Disadvantaged-Communities-Designation-DAC-May-2022-Eng.a.hp_-1.pdf.

20 Hernandez-Cortes, D. and Meng, K.C.”Do Environmental Markets Cause Environmental Injustice? Evidence from
California/s Carbon Market”. Journal of Public Economics. 217. 2023.
https://doi.org/10.1016/j.jpubeco.2022.104786.

21 Weber, P. “Making Clean Firms Cleaner: Targeting Environmental Regulation to Maximize Returns”. AEA Papers
and Proceedings. 11. 2021. https://doi.org/10.1257/pandp.20211089.

22 Walch, R. “The Effect of California’s Carbon Cap and Trade Program on Co-Pollutants and Environmental Justice:
Evidence from the Electricity Sector.” University of Oregon. 2018.

23 Cushing, L., et. al. “Carbon Trading, Co-Pollutants, and Environmental Equity: Evidence from California’s Cap-and-
Trade Program (2011-2015).” PLOS Medicine. 15(7), 2018. https://doi.org/10.1371/journal.pmed.1002604.

%4 Lejano, R.P., et. al. “The Hidden Disequities of Carbon Trading: Carbon Emissions, Air Toxics, and Environmental
Justice.” Frontiers in Environmental Science. 8. 2020. https://doi.org/10.3389/fenvs.2020.593014.

% Hernandez-Cortes, D. and Meng, K.C.”Do Environmental Markets Cause Environmental Injustice? Evidence from
California/s Carbon Market”. Journal of Public Economics. 217. 2023.

26 Office of Environmental Heal Hazard Assessment. “Impacts of Greenhouse Gas Emissions Limits within
Disadvantaged Communities: Progress Toward Reducing Inequities.” California Environmental Protection Agency.
2022. https://oehha.ca.gov/sites/default/files/media/downloads/environmental-
justice/impactsofghgpoliciesreport020322.pdf
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reduction rates varied by sector and location.?” Additionally, a 2024 study found that
communities of color experienced cumulative reduction in exposure to toxic air pollutants from
facilities covered under California’s program, but that disparities between communities of color
and white communities still exist.?8 Similarly, studies of California’s Regional Clean Air
Incentives Market (RECLAIM) for nitrogen oxides, have arrived at conflicting conclusions on the
distributional impacts of the market-based program.2°:3°

This variation in findings is attributable to differences in study methodology related to factors
such as air pollution transport modeling, how pollution is defined (e.g., ambient pollution,
pollution damages), and measures of inequality and environmental justice.3%3? As such, there is
not yet a clear consensus on the distributional effects of market-based pollution trading
programs.

Certain policy design elements and complementary policies may help reduce some of the
distributional equity concerns of cap-and-trade programs. Examples include sufficiently
stringent greenhouse gas emissions limits at the jurisdiction or market-level, use of revenues
for programs that mitigate co-pollutants in locations highly impacted by air pollution and other
OBCs, establishing guardrails on the use of greenhouse gas emissions offsets, supplementing
cap-and-trade programs with other regulations, and providing structures for public engagement
and participation in decision making.3334

Several of these elements are already integrated into Washington’s CCA and other
complementary policies. For example, the Cap-and-Invest Program has a steep decline in the
program’s overall emissions cap,3° limits the use of offset credits and has provisions to further
limit their use if there is a risk they would contribute to cumulative pollution burden in
overburdened communities,3® and requires engagement with the state’s Environmental Justice

27 Burtraw, D. and Roy, N. “How Would Facility-Specific Emissions Caps Affect the California Carbon Market?”
Resources for the Future. 2023. https://www.rff.org/publications/reports/how-would-facility-specific-emissions-

caps-affect-the-california-carbon-market/.

28 Sheriff, G. “California’s GHG Cap-and-Trade Program and the Equity of Air Toxic Releases.” Journal of the
Association of Environmental and Resource Economics. 11(1). 2024. https://doi.org/10.1086/725699.

2 Fowlie, M., et. al. “What Do Emissions Markets Deliver and to Whom? Evidence from Southern California’s NOx
Trading Program.” The American Economic Review. 102 (2). 2012.
http://dx.doi.org.libproxy.lib.unc.edu/10.1257/aer.102.2.965.

30 Grainger, C.A. and Ruangmas, T. “Who Wins from Emissions Trading? Evidence from California.” Environmental
and Resource Economics. 71(3). 2018. http://dx.doi.org.libproxy.lib.unc.edu/10.1007/s10640-017-0180-1.

31 Cain, L., et. al. “Recent Findings and Methodologies in Economics Research in Environmental Justice.” CESifo
Working Papers. 10283. https:/ﬁwww.econstor.eu/hand|e/10419/271927

32 Shapiro, J. “Pollution Trends and US Environmental Policy: Lessons from the Past Half Century.” Review of
Environmental Economics and Policy. 16(1). 2022. https://www.journals.uchicago.edu/doi/10.1086/718054.

33 Todd, J. “Climate Cap and Trade and Pollution Hot Spots: An Economics Perspective”. Georgia State University Law
Review, 1003, 2023.

34 Kaswan, A. “Reconciling Justice and Efficiency: Integrating Environmental Justice Into Domestic Cap-and-Trade
Programs for Controlling Greenhouse Gases”. In: Arnold DG, ed. The Ethics of Global Climate Change. University

Press; 2011:232-254.

35 Chapter 173-446-240 WAC. https://app.leg.wa.gov/WAC/default.aspx?cite=173-446&full=true.
36 Chapter 70A.65.170 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65&full=true.
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Council in program development and implementation.3” The CCA also requires an
environmental justice review every two years, which entails conducting a review of criteria air
pollutants, greenhouse gases and human health impacts in overburdened communities highly
impacted by air pollution, and informs Ecology on opportunities and priorities for
complementary policy action .38

As an additional example, the CCA specifies that at least 35% of funds generated from state
allowance auctions are invested in projects that benefit OBCs, and that a minimum of 10% go to
projects with Tribal support.3®* Many of these investments have the potential to lead to direct
and measurable impacts on criteria air pollutants in these communities. Projects in
overburdened communities that support the electrification of motor vehicles, for example,
have the potential to reduce air pollutants such as carbon monoxide and nitrogen oxides. In
Washington, motor vehicles are the largest human-caused source of each of these pollutants.4°

Finally, it should be noted that public concerns related to unequal emissions reductions are not
limited to cap-and-trade programs and exist in a variety of different pollution reduction policy
designs. For example, newer (and often cleaner) industrial facilities may be required to comply
with stricter standards than older (and often dirtier) “grandfathered” industrial facilities, as is
the case in certain provisions of the Clean Air Act.*! If those older facilities are in communities
more significantly impacted by air pollution than newer ones, equity concerns related to
unequally distributed reductions in air pollution may still exist.

Air pollution and air quality in overburdened communities
Criteria air pollutants in OBCs

Criteria air pollutants are a class of common air pollutants that impact human and
environmental health. They include particulate matter (PM), ozone (0s), nitrogen dioxide (NO>),
sulfur dioxide (SO.), carbon monoxide (CO), and lead (Pb). These pollutants are required to be
regulated under the federal Clean Air Act*? according to a set of standards known as the
National Ambient Air Quality Standards (NAAQS), which are set to protect human health, the
environment, agriculture, and animals. 43 Currently, Washington is in attainment, which means
that we meet NAAQS air quality standards for all criteria air pollutants throughout the entire
state. Additional background on criteria air pollutants, air quality, and air pollutant emissions
can be found in Appendix C.

37 Chapter 70A.65.050 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65&full=true.

38 Chapter 70A.65.020 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65&full=true.

39 Chapter 70A.65.230 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.

40 State of Washington Department of Ecology. “2020 Washington Comprehensive Emissions Inventory”. 20-02-012,
2024. https://apps.ecology.wa.gov/publications/SummaryPages/2002012.html.

41 U.S. EPA. Clean Air Act. https://www.epa.gov/clean-air-act-overview/clean-air-act-text

42 U.S. EPA. Clean Air Act. https://www.epa.gov/clean-air-act-overview/clean-air-act-text

43 U.S. EPA. NAAQS Table. https://www.epa.gov/criteria-air-pollutants/naaqgs-table
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As a part of Ecology’s CCA funded “Improving Air Quality in Overburdened Communities Highly
Impacted by Criteria Air Pollution Initiative,” 16 communities were identified.** These
communities, referred to as OBCs highly impacted by air pollution, are discussed in more detail
in Appendix C. For the analysis of the facility-specific greenhouse gas emissions caps policy
presented in this report and its impacts on OBCs, we have specifically focused on these 16
communities due to the data and resources that were available.

Many of Washington’s OBCs highly impacted by air pollution have point sources, such as
industrial facilities or power plants, within 3 miles of their community that emit both criteria air
pollutants and greenhouse gases. These pollutants may form simultaneously, from processes
such as the combustion of fuel. Ozone, one of the criteria air pollutants, is not directly emitted
but can be formed in the atmosphere when it reacts with other gases released from facilities,
such as nitrogen oxides (NOy) and volatile organic compounds (VOCs). These other gases, which
can also be formed and emitted at the same time as greenhouse gases, are sometimes referred
to as precursor pollutants because they are precursors to ozone formation. Ecology’s 2025
Report: Overburdened Communities Highly Impacted by Air Pollution (2025 Report)*® provides
additional analysis and information on air pollutant and facility-level greenhouse gas emissions
in these communities.

Fine particulate matter (PM..s) is the criteria air pollutant most frequently found at elevated
levels in overburdened communities highly impacted by air pollution. Wildfires are the
dominant source of fine particulate matter statewide. According to the most recent
Washington Comprehensive Air Pollution Emissions Inventory, which was published in 2024
with data from 2020, ~39% of the state’s fine particulate matter emissions were from
wildfires.?® The report notes that this is an estimated value that can vary from year-to-year.
Ecology’s 2025 Report found that between 2022 and 2024, all overburdened communities
highly impacted by air pollution experienced impacts from wildfire smoke.*’ Overburdened
communities in central and eastern Washington experienced greater impacts from wildfires
(based on average daily fine particulate matter values) than similar communities in western
Washington.

Industrial facilities and power plants are notable sources of sulfur dioxide and nitrogen oxides
in Washington. According to the 2020 Comprehensive Emissions Inventory, motor vehicles are
the largest source of nitrogen oxides (38% of state totals), and major point sources, such as
industrial facilities and power plants, are the second largest, making up 14% of state nitrogen

4 Improving air quality in overburdened communities initiative. https://ecology.wa.gov/Air-Climate/Climate-
Commitment-Act/Overburdened-communities

4 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.

46 State of Washington Department of Ecology. “2020 Washington Comprehensive Emissions Inventory: Technical
Support Document”. 20-02-012, 2024. https://apps.ecology.wa.gov/publications/SummaryPages/2002012.html.
47 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.
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oxides emissions totals.*® Emissions standards, including those that apply to vehicles, have
enabled a steady decline in these emissions, but NOx is still emitted in quantities that can lead
to secondary pollutant formation, such as ozone. Facilities like paper mills, power plants, and oil
refineries are the major permitted sources of sulfur dioxide in Washington. However, most
large sources of sulfur dioxide have shut down or have idled operations and very little sulfur
dioxide remains in the state. Criteria and precursor air pollutants may have greater impacts in
overburdened communities due the disproportionate siting of polluting facilities in and near
low-income communities of color, as a result of institutionalized racial discrimination, such as
historic real estate and bank “red lining”. Ecology’s 2025 Report: Overburdened Communities
Highly Impacted by Air Pollution (2025 Report) showed that even though all criteria air
pollutants remain below Environmental Protection Agency standards, the places experiencing
the greatest short- and long-term exposure to fine particulate matter pollution include: East
Yakima, Lower Yakima Valley, Wenatchee & East Wenatchee, South & East Tacoma, Spokane &
Spokane Valley, Lower Yakima Valley, and South Seattle.

There were an estimated 430 adult deaths, 126-204 heart disease deaths, 21-31 lung cancer
deaths, and 340 youth asthma-related emergency department visits across Washington as a
result of elevated fine particulate matter pollution, especially for Hispanic and Black community
members in East Yakima, the lower Yakima Valley, Spokane, the Spokane Valley and South
Seattle. Elevated ozone levels also occurred across Washington with an estimated 67 older
adult deaths, 689 asthma-related emergency department visits and 290 respiratory hospital
admissions.*°

Emissions and community-level air quality

The concentration of criteria air pollutants in the atmosphere impacts air quality and is
regulated according to the National Ambient Air Quality Standards (NAAQS). Ecology monitors
and reports air quality conditions across Washington to provide timely pollution data to the
public, support compliance with the NAAQS, and inform pollution control strategies.>%>!
Criteria air pollutant emissions from facilities are reported as a part of Ecology’s point source
emissions inventory.®? In this report, much of the discussion on air quality is focused on air
pollutant emissions and emissions data obtained from this inventory. A facility’s reported
emissions are typically calculated values based on known details related to its operations and
not based on the air quality monitoring data used to enforce the NAAQS. Values from an

48 2020 Washington Comprehensive Emissions Inventory. 20-02-012, 2024.
https://apps.ecology.wa.gov/publications/SummaryPages/2002012.html.

49 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.

50 State of Washington Department of Ecology. “About the Air Monitoring Network.”.
https://ecology.wa.gov/regulations-permits/guidance-technical-assistance/air-monitoring-network

51 State of Washington Department of Ecology. “2023 Report: Overburdened Communities Highly Impacted by Air
Pollution.” 2023. https://apps.ecology.wa.gov/publications/documents/2302115.pdf

2 Washington Air Emissions Inventory. https://ecology.wa.gov/air-climate/air-quality/air-quality-targets/air-
emissions-inventory
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emissions inventory do not provide an indication of ambient air quality experienced by
community members, or potential health impacts to people in a given community.

Ecology has received feedback from overburdened communities and Tribes about the impacts
criteria air pollutant emissions from point source facilities may have on local air quality and
public health.>3 Understanding how facility emissions affect local air quality in OBCs is an
ongoing effort under the “Improving Air Quality in Overburdened Communities Initiative.”
Ecology has increased the use of mobile monitoring and expanded its network of stationary
monitors to measure neighborhood-scale variation>* in air quality conditions.>®

With funds from the CCA, Washington has added 49 monitors (including sensors) to our state’s
monitoring network since 2023. Since fine particulate matter is considered the primary criteria
air pollutant of concern in Washington due to routinely elevated concentrations and
widespread population impacts,°® itis measured in every OBC, and other pollutants are tracked
according to their prevalence as described above. Monitoring data will help inform upcoming
CCA work across the Ecology’s Air Quality Program, including community engagement,
rulemaking, monitoring, and grant opportunities.

Existing programs to regulate and address air quality

The Washington Clean Air Act®’ regulates sources of criteria air pollutants through permits,
regulations, and reporting systems intended to keep air pollution at healthy levels. Under these
frameworks, Ecology, in partnership with local clean air agencies, currently administers
programs to manage woodstove smoke, vehicle pollution, industrial emissions, and other
pollutants so that communities have healthy air to breathe. Commercial and industrial
businesses that emit large amounts of air pollution must get an air operating permit,>® which
tracks the emissions from facilities and reduces them in accordance with state and federal
standards. In addition, new or modified facilities or projects are required to obtain air quality
permits for construction.

The air quality provisions in the CCA focus on the monitoring and reduction of criteria air
pollutants through emission reduction strategies. Since identification of Washington’s 16 OBCs
highly impacted by air pollution, as well as seven Tribes highly impacted by elevated levels of
criteria air pollutants, Ecology has greatly expanded the state’s stationary air monitoring

3 Ecology has heard this feedback throughout its public engagement efforts and documented this feedback in other
reports, including (i) Washington State Department of Ecology. “Report to the Legislature on EITE Allowance
Allocation 2025-2050.” 2026. https://apps.ecology.wa.gov/publications/SummaryPages/251413.html. and (ii)
Washington State Department of Ecology. “Cap-and-Invest Linkage Criteria: Preliminary Analysis Report”. 2023.
https://apps.ecology.wa.gov/publications/documents/2314005.pdf.

>4 Network Design Criteria for Ambient Air Quality Monitoring, 40 C.F.R. Part 58, Appendix D (2025)
https://www.ecfr.gov/current/title-40/chapter-l/subchapter-C/part-58/appendix

55 State of Washington Department of Ecology. “High Resolution Mobile Monitoring Project”. 2024.
https://apps.ecology.wa.gov/publications/SummaryPages/2402050.html

56 Residential wood combustion is the largest anthropogenic source of PM2.5 in Washington, and concentrations of
PM2.5 can vary between neighborhoods at a relatively fine scale.

57 Chapter 70A.15 RCW

38 Air quality permits. https://ecology.wa.gov/regulations-permits/permits-certifications/air-quality-permits
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network, developed a grants program for community-empowered clean air strategies, and is
conducting rulemaking to determine processes and strategies for emission reductions to
achieve air quality targets. Ecology has also completed two biennial reports on criteria air
pollutant levels, greenhouse gas emissions and their impacts on human health in 2023 and
2025. More information on these efforts is provided in Appendix C.

Ecology’s Air Quality in Overburdened Communities rulemaking (Chapter 173-448 WAC) began
in October 2024°° with preliminary draft rule language issued in November 2025 and the
informal comment period ending February 15, 2026. This rulemaking process addresses other
approaches and strategies for reduction of criteria air pollutant emissions to achieve air quality
targets in OBCs as called out in the “environmental justice review”® section of the CCA. To
increase equity in understanding of complex concepts involved in this rulemaking, Ecology
hosted workshops for interested parties to learn about air emissions, the rulemaking process,
air quality targets and potential emission reduction strategies under consideration. During this
period of workshops in 2025 and the informal comment period, members of the public have
been invited to provide verbal and written feedback, including on the draft rule language. A
formal proposal of the new rule, Chapter 173-448 WAC, may be ready as early as Fall 2026 and
materials related to the public engagement process can be found on the rulemaking

webpage.®!

%9 Draft rule language for Chapter 173-448 WAC, November 2025. https://ecology.wa.gov/getattachment/ff6a2462-
8bfc-4el1f-a66e-8d113085d0ad/448DraftRule20251114.pdf

60 Chapter 70A.65.020 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.020.

61 State of Washington Department of Ecology. “Chapter 173-448-WAC — Air Quality in Overburdened
Communities.” https://ecology.wa.gov/regulations-permits/laws-rules-rulemaking/rulemaking/wac-173-448#CR101.
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Discussion of Facility-Specific Greenhouse Gas
Emissions Caps

Air pollution considerations

What do we know about greenhouse gas emissions from point
sources and how do these emissions relate to criteria air pollutant
emissions?

Greenhouse gas emissions

Point sources such as industrial facilities and power plants can directly emit greenhouse gases
as a part of their normal operations. They can also have indirect emissions associated through
the purchase of electricity.

Direct emissions from point sources are typically categorized in two ways:®2

e Combustion-related emissions from the combustion of fuels in order to produce
electricity, generate steam, and/or provide useful heat or energy.

e Non-combustion process emissions from chemical reactions and/or physical processes,
other than fuel combustion that occur at a facility.

In Washington, currently ~81% of direct greenhouse gas emissions from point sources are
attributed to fuel combustion and the remaining 19% are attributed to non-combustion process
emissions.®3

The specific breakdown of these emissions is highly dependent on the type of facility and the
processes it employs (see Figure 2 in Appendix B). For example, at a pulp or paper mill,
combustion of fuel for heat generation is a significant contributor of greenhouse gas emissions.
This generally arises from steam generation, which can account for more than four-fifths of a
pulp and paper mill’s total energy use.®* These facilities have almost no non-combustion
process emissions and any direct greenhouse gas emissions not attributed to heat generation
are generally linked to onsite electricity production.

In contrast, at a cement plant, non-combustion process emissions can make up about half of a
facility’s total emissions.®® This is because carbon dioxide is released as a byproduct when the
raw materials used in cement production undergo a chemical reaction to form cement. High

62 Defined to be consistent with the definitions in 40 CRF Part 98 of the U.S. Environmental Protection Agency.
https://www.ecfr.gov/current/title-40/chapter-l/subchapter-C/part-98 ?toc=1.

83 As determined from U.S. Environmental Protection Agency Facility Level Greenhouse Gas Emissions data (EPA
FLIGHT). https://ghgdata.epa.gov/flight/.

® Azarova, V., et. al. “Opportunities for Industrial Modernization in Washington.” Rocky Mountain Institute. 2023.
https://rmi.org/insight/opportunities-for-industrial-modernization-in-washington/

65 U.S. Department of Energy. (2023). “Pathways to Commercial Liftoff: Industrial Decarbonization.”
https://climateprogramportal.org/wp-content/uploads/2025/02/20230921-Pathways-to-Commercial-Liftoff-
Chemicals-Refining.pdf
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temperatures are required for this reaction to occur, meaning that combustion emissions are
also generated at a cement plant.

Connections between greenhouse gases and criteria air pollutants

Certain processes in industrial facilities, power plants, and other point sources have known
connections between formation of greenhouse gases and criteria air pollutants. One of the
most notable is combustion. However, there are also direct connections between greenhouse
gases and other pollutants in certain chemistries, solvents, and refrigerants used during
industrial and manufacturing processes. Examples of potential connections between certain
greenhouse gas emissions, criteria air pollutants, and common process steps are highlighted in
Table 2 (located in Appendix B).

In the case of combustion, carbon dioxide, water, and other gases and byproducts
simultaneously form. These other gases and byproducts can include carbon monoxide (CO),
nitrogen oxides (NOy), sulfur dioxide (SO), volatile organic compounds (VOCs), lead, and
particulate matter (PM2.s and PM1o), among others. This means that reducing the amount of
combustion or increasing combustion efficiency at a facility has the potential to lead to
reductions in both greenhouse gas and criteria air pollutant emissions. Given that ~81% of point
source greenhouse gas emissions in Washington are attributed to combustion,®® this link is
relevant and important. However, it should also be noted that both the specific gases and
byproducts that are formed during combustion and what is actually emitted into the
atmosphere are highly dependent on factors such as fuel type and composition, combustion
conditions, and installed air pollution control measures.

Greenhouse gas emissions reductions and considerations for criteria air pollution

Addressing greenhouse gas emissions from different sources, process steps, and operations can
have different effects on criteria air pollutant emissions. The chosen approach or pathway to
reducing greenhouse gas emissions, as well as other factors, such as type of process and
equipment, fuel(s), operating conditions, product mix, and installed pollution control measures,
can have a significant impact on whether and by how much emissions of criteria air pollutants
are changed (see Table 3 in Appendix B).

In Washington, facilities covered under the Cap-and-Invest Program can choose their most cost-
effective strategy for emission reductions. Most facilities will likely leverage multiple
decarbonization pathways, with some measures potentially leading to significant reductions in
criteria air pollutant emissions and other measures having a different or no effect.

Illustrative example: NOx and greenhouse gas emissions

To help illustrate the complexity between greenhouse gas and criteria air pollutant emissions,
consider the cement plant and pulp and paper mill that were discussed earlier in the context of
different contributing sources to greenhouse gas emissions. One of the criteria air pollutants
formed at both of these facilities is nitrogen oxides or NOx. At a cement plant, this pollutant is

% As determined from U.S. Environmental Protection Agency Facility Level Greenhouse Gas Emissions data (EPA
FLIGHT). https://ghgdata.epa.gov/flight/.
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formed in a kiln when combustion air reacts with oxygen at high temperatures.®’ At a kraft
paper mill, which is a common type of paper mill, one of the sources of this pollutant is from a
device known as the black liquor recovery boiler.®® Here, nitrogen oxides form when nitrogen,
which is present in the fuel (black liquor), reacts with oxygen.

At the cement plant, direct greenhouse gas emissions arise from both combustion, such as from
the combustion of fuels to generate heat, and non-combustion process emissions, including
from chemical reactions that occur during the cement manufacturing process (e.g., a CO3
byproduct is formed when limestone and other raw materials react to form clinker, a binding
agent that helps give cement its strength and durability). Addressing combustion-related
greenhouse gas emissions through a pathway such as kiln electrification would likely lead to a
reduction in nitrogen oxides emissions. However, if the cement plant focused on reducing non-
combustion process emissions instead, there could be a different effect. For example, if the
facility used alternative raw materials and chemistries as a greenhouse gas reduction pathway,
making it possible to reduce or avoid the formation of a carbon dioxide byproduct, there will
not necessarily be a reduction in nitrogen oxides emissions. This is because the formation of
nitrogen oxides is predominantly driven by combustion conditions rather than process
chemistry.®°

At a kraft paper mill, the black liquor recovery boiler is one of several contributors to
greenhouse gas emissions and these emissions are largely combustion-related.”® Black liquor is
a waste stream from the wood pulping process that is typically burned in a recovery boiler to
generate steam and electricity for a mill’s operations. This means that if a facility were to
pursue a decarbonization pathway such as electrification, simultaneous reductions in
greenhouse gas and nitrogen oxides emissions might be achieved.

However, black liquor is considered a biomass-derived fuel, and when combusted, forms
biogenic emissions that are considered carbon neutral because they do not derive from fossil
fuels. Biogenic emissions are not covered under Washinton’s Cap-and-Invest Program or many
other emissions trading systems and, as such, a facility might choose to prioritize other
greenhouse gas emissions reduction projects over reducing emissions from this process step.
Achieving reductions in nitrogen oxides emissions from the black liquor boiler and other
sources leveraging biomass fuels may require policies or incentives that target that specific
pollutant rather than greenhouse gases.

67 Schorcht, F., et. al. “Best Available Techniques (BAT) Reference Document for the Production of Cement, Lime and
Magnesium Oxide.” European Commission. 2013. https://bureau-industrial-
transformation.jrc.ec.europa.eu/reference.

8 Suhr, M., et. al. “Best Available Techniques (BAT) Reference Document for the Production of Pulp, Paper and
Board.” European Commission. 2015. https://bureau-industrial-transformation.jrc.ec.europa.eu/reference.

9 Schorcht, F., et. al. “Best Available Techniques (BAT) Reference Document for the Production of Cement, Lime and
Magnesium Oxide.” European Commission. 2013. https://bureau-industrial-
transformation.jrc.ec.europa.eu/reference.

70 Suhr, M., et. al. “Best Available Techniques (BAT) Reference Document for the Production of Pulp, Paper and
Board.” European Commission. 2015. https://bureau-industrial-transformation.jrc.ec.europa.eu/reference.
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Air pollution control measures and greenhouse gas emissions

Certain air pollution control measures have a trade-off related to reducing greenhouse gas
emissions and reducing criteria air pollutant emissions. Many air pollution control systems,
including thermal oxidizers, are energy intensive and rely on the combustion of fossil fuels to
generate heat to break down pollutants such as volatile organic compounds and carbon
monoxide.”! This means that a facility could install a new pollution control measure targeting
certain criteria air pollutants and potentially increase their greenhouse gas emissions.

Key findings

In Washington, ~81% of direct greenhouse gas emissions from point sources are attributed to
fuel combustion and the remaining 19% are attributed to non-combustion process emissions.
Certain processes, such as the combustion of fuel, can lead to the formation of both
Greenhouse gases and criteria air pollutants. However, the emissions of each of these gases are
influenced by a variety of factors. While implementing greenhouse gas emissions reduction
measures can lead to reductions in criteria air pollutant emissions, greenhouse gas reduction
measures may also result in increased or minimal changes to criteria air pollutant emissions. As
such, a facility-specific greenhouse gas emissions caps policy will not guarantee a reduction in
criteria air pollutant emissions in OBCs. The trade-offs that exist between greenhouse gas
emissions and certain air pollution control measures mean that this type of policy may even risk
disincentivizing the implementation of projects that specifically target criteria air pollutant
emissions. Given the complex interplay of factors that influence the relationship between
greenhouse gas and criteria air pollutant emissions, policies that directly target criteria air
pollutants would be a more effective tool than capping greenhouse gas emissions to ensure
emissions of these pollutants from facilities are reduced.

What do the Washington data show and how does this relate to the
Cap-and-Invest Program?

Emissions data from Washington’s Greenhouse Gas Reporting Program?’? and the point source
air pollution emissions inventory’3 are plotted to explore the potential relationship between
these emissions. This analysis is limited to exploring emissions data and does not involve air
guality modeling. The Cap-and-Invest Program began in 2023. There is not yet sufficient data
available to provide insight on emissions impacts of the program as only one year of data is
available and a complex range of factors can influence facility greenhouse gas and criteria air
pollutant emissions. The key findings from our analysis are summarized below and a more
detailed discussion is available in Appendix D.

71 CECO Environmental. “What are Thermal Oxidizers? And Introductory Guide.” 2024.
https://www.cecoenviro.com/thermal-oxidizers-guide/

72 Washington Department of Ecology. “Mandatory Greenhouse Gas Reports.” https://ecology.wa.gov/air-
climate/reducing-greenhouse-gas-emissions/tracking-greenhouse-gases/mandatory-greenhouse-gas-reports.

73 Washington Department of Ecology. “Air Emissions Inventory.” https://ecology.wa.gov/air-climate/air-quality/air-
quality-targets/air-emissions-inventory.
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Greenhouse gas and other air pollutant emissions

A facility-specific greenhouse gas emissions caps policy assumes a strong, positive correlation
between facilities’ greenhouse gas emissions and their criteria and precursor air pollution
emissions, so that when greenhouse gas emissions are capped and thereby reduced, emissions
of these other air pollutants also decrease. To examine the applicability of this assumption for
Washington, emissions data from 2023 for all reporting facilities were considered. Historical
data (2012 to 2023) were also examined to explore greenhouse gas and criteria and precursor
air pollutant emissions trends and explore how these emissions may vary from year-to-year.
This analysis was limited to six facilities for illustrative purposes and includes facilities spanning
five sectors with distinct operations and two facilities within the same sector. Analysis of
Washington data revealed:

e Greenhouse gas emissions and criteria and precursor air pollution emissions at point
sources in Washington can vary by pollutant, sector, and even within a sector (see
Figure 1 below).

o There appears to be a proportional increase in criteria and precursor air
pollutant emissions with greenhouse gas emissions within some sectors and for
certain types of pollutants (e.g., nitrogen oxides and sulfur dioxide for power
production and refining).

e There appears to be no connection between criteria and precursor air pollutant
emissions and greenhouse gas emissions within some sectors and for certain
types of pollutants (e.g., volatile organic compounds and fine particulate matter
emissions from pulp and paper and refining).

e Some facilities that emit criteria and precursor air pollutants have low greenhouse gas
emissions (see Figure 1 below).

e There is a high degree of variability in how greenhouse gas and other air pollutant
emissions change over time for different facilities (see Figure 3b in Appendix B).

o Changes in greenhouse gas emissions track closely with changes in emissions of
individual criteria and precursor air pollutants for some facilities.

o Changes in emissions of individual criteria and precursor air pollutants at certain
facilities and for certain pollutants appear to be unrelated to changes in
greenhouse gas emissions.

o Even for facilities within the same sector, greenhouse gas and other air pollutant
emission trends can vary (e.g., changes in greenhouse gas emissions compared
to changes in nitrogen oxides, carbon monoxide, sulfur dioxide, and volatile
organic compounds emissions for the two refineries in Figure 3 in Appendix B).

These findings illustrate that facility emissions of greenhouse gases and other air pollutants are
not always correlated. This may limit the effectiveness of a facility-specific greenhouse gas
emissions cap policy. Even in sectors where emissions of greenhouse gases and criteria and
precursor air pollutants such as nitrogen oxides and sulfur dioxide appear to be correlated
when comparing different facilities at a single point in time (i.e., refining in 2023), historical
emissions data show a more complex relationship between different types of emissions. A
variety of factors influence emissions and a policy that specifically targets the emissions of
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criteria and precursor air pollutants may be more effective than one targeting greenhouse
gases.

Program Coverage

Only facilities and emissions covered under the Cap-and-Invest Program’ could be potentially
eligible to be subject to a facility-specific greenhouse gas emissions cap policy. Currently, there
are certain types of facilities and emissions that are excluded from coverage under the Cap-
and-Invest Program, such as facilities that emit less than 25,000 MT COze per year, greenhouse
gas emissions from coal-fired electric generation facilities, and CO, emissions from the
combustion of biomass or biofuels.”> Analysis of Washington data revealed:

e The Cap-and-Invest Program covers many of the facilities that emit criteria air pollutants
and other pollutants, such as nitrogen oxides and volatile organic compounds
(open/outline symbols in Figure 1, which is included at the end of this section).

e However, there are several facilities that emit criteria and precursor air pollutants that
are not covered under the Cap-and-Invest Program (open/outline symbols in Figure 1,
which is included at the end of this section).

e For some sectors and facilities, a substantial proportion of reported greenhouse gas
emissions are not covered under the Cap-and-Invest Program.

e For example, ~80% of reported emissions in the pulp and paper sector are
biogenic, meaning only ~20% of this sector’s reported emissions are covered
emissions.”®

These findings indicate that a facility-specific greenhouse gas emissions cap policy could, in
theory, be applied to many facilities that emit criteria and precursor air pollutants. However,
there would be limitations to this policy’s reach. Notably, in sectors such as pulp and paper,
wood products, waste, and manufacturing, there are facilities that emit criteria and precursor
air pollutants that would not be covered by facility-specific caps on greenhouse gas emissions
or that would only have a small proportion of their emissions that could be subject to this
policy.

Emissions in OBCs highly impacted by air pollution

A facility-specific greenhouse gas emission cap policy has been proposed in order to help make
sure Washington’s 16 OBCs highly impacted by air pollution are not negatively impacted by the
Cap-and-Invest Program. Currently, about 20 facilities covered under the Cap-and-Invest
Program are located in or near (within 3 miles of) these communities. Emissions data from
those facilities show:

74 Chapter RCW 70A.65.090.

7> Chapter RCW 70A.65.090(7)

76 WA Department of Ecology, Mandatory greenhouse gas reports https://ecology.wa.gov/air-climate/reducing-
greenhouse-gas-emissions/tracking-greenhouse-gases/mandatory-greenhouse-gas-reports
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e Many of the facilities located in or near (within 3 miles of) Washington’s OBCs highly
impacted by air pollution and considered in this analysis are covered under the Cap-and-
Invest Program (see Figure 4 in Appendix B).”’

e Many of the facilities with the highest reported criteria and precursor air pollutant
emissions are not located in or near (within 3 miles of) one of Washington’s 16 OBCs
highly impacted by air pollution (see Figure 4 in Appendix B).

e There is a high degree of variability in how greenhouse gas and other air pollutant
emissions change over time for different facilities located in Washington’s OBCs highly
impacted by air pollution (see Figure 3b in Appendix B). Historically, changes in
greenhouse gas emissions have sometimes tracked with changes in criteria and
precursor air pollutant emissions, but changes in these emissions have also been
unrelated to changes to greenhouse gas emissions in other scenarios.

o For example, nitrogen oxides and greenhouse gas emissions track closely at an
aluminum facility and a power plant, but carbon monoxide and greenhouse gas
emissions do not closely track over all years at that same power plant or a pulp
and paper mill (see Figure 3b in Appendix B).

Many facilities in or near Washington’s 16 OBCs highly impacted by air pollution are covered
under the Cap-and-Invest Program and therefore could be considered eligible for facility-
specific caps on greenhouse gas emissions. However, historical data show that the relationship
between greenhouse gas emissions and criteria and precursor air pollutant emissions from
facilities in these communities is complex. While in some instances these emissions appear to
change in similar ways, this is not true in all scenarios and in some cases emissions of certain
criteria and precursor emissions even increase while greenhouse gas emissions remain
relatively constant. This variability may limit the effectiveness of a facility-specific greenhouse
gas emissions cap policy. As an additional consideration, the data show that some of the
facilities with the highest criteria and precursor air pollution emissions are located outside of
the 16 OBCs. Therefore, if a facility-specific greenhouse gas emissions cap policy were to be
implemented, an important consideration would be whether caps should be limited only to the
facilities in or near Washington’s 16 OBCs highly impacted by air pollution, or whether there
would be air pollutant emissions benefits in exploring the application of the policy to a broader
or different subset of facilities.

”7 Note, only facilities required to report emissions under existing regulations are considered in this analysis. While
food manufacturing facilities are covered under the Cap-and-Invest Program, they have not been considered in this
analysis due to the lack of a statewide minor-source emissions database. There are several facilities located in or
near (within 3 miles of) OBCs highly impacted by air pollution, including several food manufacturing facilities, that
are not included in Figure 3b in Appendix B.
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Figure 1. Greenhouse gas emissions versus criteria and precursor air pollutant emissions for

Washington point sources in 2023. (a) All point sources. (b) Zoomed in version of (a) to more

clearly show data points for lower emitting facilities. Dashed lines represent reporting thresholds
and open symbols represent facilities not currently covered under the Cap-and-Invest Program.
Abbreviations: Million metric tons (MMT), fine particulate matter (PM.s), carbon monoxide (CO),

sulfur dioxide (SO), nitrogen oxides (NOy), volatile organic compounds (VOC).
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How effective would facility-specific greenhouse gas emissions caps
be at reducing criteria air pollutants in OBCs?

The emissions of greenhouse gases and criteria air pollutants are influenced by a variety of
factors. Washington data show that greenhouse gas and criteria and precursor air pollutant
emissions are not always correlated and that some facilities and types of emissions are not
covered under the Cap-and-Invest Program and therefore could not be subject to a facility-
specific greenhouse gas emissions cap policy. While greenhouse gas emissions reduction
measures can lead to reductions in criteria air pollutant emissions, it is unlikely that this
simultaneous reduction in greenhouse gas and criteria and precursor air pollutant emissions
would occur in every scenario. Increases in or minimal changes to a facility’s criteria air
pollutant emissions can also occur as a result of greenhouse gas reduction measures. In some
instances, for certain types of air pollution control measures, there is even a potential conflict
between the goal of reducing greenhouse gas emissions and the goal of reducing criteria air
pollutant emissions, particularly for energy intensive air pollution control measures that rely
heavily on combustion and may generate greenhouse gases during their operation.

Many of the facilities in Washington’s 16 OBCs highly impacted by air pollution are covered
under the Cap-and-Invest Program and could, therefore, be considered for a facility-specific
greenhouse gas emissions cap policy. However, historical data show that the relationship
between greenhouse gas emissions and criteria air pollutant emissions from facilities in these
communities is complex. While in some instances, changes in greenhouse gas emissions and
changes in other air pollutant emissions track closely, there are other scenarios where changes
in these emissions do not appear to be connected. Even in facilities within the same sector,
greenhouse gas and criteria air pollutant emissions behavior can differ significantly.
Additionally, there will be facilities and certain types of greenhouse gas emissions in or near
OBCs highly impacted by air pollution that are not covered under the Cap-and-Invest Program
and could not be subject to facility-specific caps on greenhouse gas emissions,

These findings demonstrate that there will be limitations to the effectiveness of facility-specific
greenhouse gas emissions caps at consistently reducing criteria and precursor air pollution
emissions. Policy that specifically targets the emissions of criteria air pollutants rather than
greenhouse gases may be more effective at reducing criteria air pollutants in Washington’s
OBCs. These targeted policies can help ensure criteria air pollutant emissions reductions occur,
whereas facility-specific caps on greenhouse gas emissions, at best, will lead to variable and
scenario-specific reductions in criteria air pollutants. As described in the section above, one
example of targeted action Ecology is taking to address criteria air pollutant emissions from
facilities is the rulemaking process currently underway’® for Chapter 173-448 WAC, Air Quality
in Overburdened Communities.”® The rulemaking is focused on determining processes and

78 Washington State Department of Ecology. “Chapter 173-448 WAC — Air Quality in Overburdened Communities”.
https://ecology.wa.gov/regulations-permits/laws-rules-rulemaking/rulemaking/wac-173-448.
7% Chapter 70A.65.020 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.020.
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strategies to achieve air quality targets in OBCs highly impacted by air pollution, including
considering new requirements for certain facilities.2°

In addition to policy specifically targeting criteria air pollutant emissions from facilities,
complementary policies that target other sources of criteria air pollutants in Washington are of
importance for addressing criteria air pollutants in communities. This is because, beyond
facility-level emissions, there are other significant contributors to air pollution. For example,
Washington’s Comprehensive Emissions Inventory and Ecology’s 2025 Report on Overburdened
Communities Highly Impacted by Air Pollution 8%-82 identify wildfires, fireworks, and residential
wood combustion as dominant sources of fine particulate matter on high-pollution days and
on-road motor vehicles as a large source of carbon monoxide and nitrogen oxides. As a part of
the CCA, an environmental justice review is required every two years and this entails
conducting a review of criteria air pollutants as well as greenhouse gases and health impacts in
OBCs highly impacted by air pollution and then taking informed complementary policy
action®a

Market considerations

What are potential market impacts of facility-specific greenhouse gas
emissions caps?

The potential market impacts of facility-specific greenhouse gas emissions caps can be better
understood by considering economic theory and existing literature related to cap-and-trade
programs. A more detailed discussion on these topics can be found in Appendix E. Key findings
of our analysis, however, include:

In a cap-and-trade market without facility-specific greenhouse gas emissions caps,
facilities have maximum flexibility to choose the most cost-effective compliance
strategy. This minimizes compliance costs and reduces the overall cost of greenhouse
gas emissions reductions to the economy. A facility can choose how to meet the
regulatory requirements of a cap-and-trade or cap-and-invest program. To achieve
compliance, a facility can buy emissions allowances and/or invest in greenhouse gas
emission reductions. A facility must have enough allowances to account for all of its
covered greenhouse gas emissions. However, if a facility has emissions allowances that
it does not need, it can choose to keep them for the future or sell them for revenue. The
market is therefore effective at distributing allowances from entities that can abate
their emissions for less than the cost of polluting to entities for which emissions

80 Draft rule language for Chapter 173-448 WAC, November 2025. https://ecology.wa.gov/getattachment/ff6a2462-
8bfc-4el1f-ab66e-8d113085d0ad/448DraftRule20251114.pdf

81 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.

82 State of Washington Department of Ecology. “2020 Washington Comprehensive Emissions Inventory”. 20-02-012,
2024. https://apps.ecology.wa.gov/publications/SummaryPages/2002012.html.

83 Chapter 70A.65.020 RCW. https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65&full=true.
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reductions are more expensive than purchasing allowances. This efficiency benefits all
of us that depend on lowest cost goods in the market.

Facilities subject to specific caps on their greenhouse gas emissions are likely to pay
more to reduce their emissions than they would have paid if they were not subject to
this policy. A facility subject to a facility-specific greenhouse gas emissions cap policy
must ensure its greenhouse gas emissions meet or fall below an emissions cap assigned
by a regulator. A facility is likely to incur higher compliance costs because it may now
need to implement controls that are more expensive than the cost of purchasing
emissions allowances in order to achieve the limit established by the facility-specific cap.
If that facility was not subject to a specific cap on its greenhouse gas emissions, it likely
would have purchased allowances if that was a cheaper option than implementing
emissions abatement measures.

When it becomes more costly for facilities (carbon market participants) to meet their
compliance obligations, a carbon market is considered to be less efficient. A loss in
market efficiency can diminish the effectiveness of a cap-and-trade program at reducing
greenhouse gas emissions at lowest cost or overall and may even negatively impact the
overall effectiveness of the program if increased costs lead to other unintended
consequences, such as movement of production to facilities in other jurisdictions with
less stringent climate policies.

Interventions that reduce market efficiency can be justified, and even desirable, when
they lead to a local benefit that outweighs this loss.®* However, our analysis suggests
that this policy will have limitations in its ability to reduce local concentrations of criteria
air pollutants.

There are additional considerations related to the potential effects of a facility-specific
greenhouse gas emissions cap policy that should be factored into a full analysis of
market impacts. These include: (i) whether it is reasonable to assume facilities will incur
different costs associated with abating greenhouse gas emissions; (ii) what proportion
of the carbon market has the potential to be impacted by the policy; (iii) whether there
is potential for the policy to lead to unintended consequences that may impact local
communities.

The potential impacts of a facility-specific greenhouse gas emissions cap policy are
most studied in California’s carbon market. An analysis by Resources for the Future®
demonstrated that policy design and implementation decisions would influence the
effect this policy would have on the market. These effects could be positive or negative.
The California Air Resources Board has expressed concerns that a facility-specific

84 U.S. Environmental Protection Agency. “Chapter 4: Regulatory and Non-Regulatory Approaches to Pollution

|u

Contro

Guidelines for Preparing Economic Analysis. 2010.

85 Burtraw, D. and Roy, N. “How Would Facility-Specific Emissions Caps Affect the California Carbon Market?”
Resources for the Future. 2023. https://www.rff.org/publications/reports/how-would-facility-specific-emissions-

caps-affect-the-california-carbon-market/.
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greenhouse gas emissions cap policy could impact market size, cost-effectiveness,
liquidity, and price transparency and volatility, and may also lead to emissions leakage.3®

Financial constraints have impacted the behavior of entities covered under cap-and-
trade programs in other jurisdictions. In some instances, manufacturing entities facing
financial constraints from cap-and-trade programs have relocated production.®’
Whether entities choose to relocate and how likely they are to achieve emissions
reductions can also be influenced by factors such as the cost of abating emissions, and
geographic mobility of assets.®8 Given the potential for facility-specific caps on
greenhouse gas emissions to make it more expensive for some entities to meet their
cap-and-trade compliance obligation, these literature findings may be relevant to
understanding the potential impacts of the policy in Washington.

What are specific considerations for Washington’s carbon market?

Washington’s Cap-and-Invest Program covers industrial facilities from a wide range of sectors,
electric and natural gas utilities, and fuel suppliers. Point sources covered under the program
include facilities that produce chemicals, food, metals, minerals/cement, and pulp and paper
products. They also include refineries (petroleum systems), power plants, natural gas system
compressor stations, and other types of manufacturers. These sectors are diverse and likely
have different pathways available for reducing their greenhouse gas emissions. As such, there is
a high likelihood that facilities incur different emissions abatement costs.

Depending on the criteria used to apply facility-specific greenhouse gas emissions caps, entities
in all covered sectors, with the exception of fuel suppliers (which are not classified as point
sources), have the potential to be subject to the policy. The market impacts of facility-specific
caps on greenhouse gas emissions are likely to be significantly dependent on which facilities
and how many facilities are subject to the policy. If this policy were applied to all point sources
in or near (within 3 miles of) Washington’s 16 OBCs highly impacted by air pollution, ~17.9% of
entities and ~4.8% of greenhouse gas emissions covered under the Cap-and-Invest Program
would be subject to the policy.?®

Other Washington-specific factors may also influence the effects of a facility-specific
greenhouse gas emissions cap policy, particularly factors that may significantly impact the
state’s carbon market. Examples include the overall program cap on greenhouse gas emissions,
Ecology’s allowance allocation approach for emissions-intensive, trade-exposed (EITE)
industries from 2035-onward, and whether Washington’s Cap-and-Invest Program links with

86 California Air Resources Board. “Staff Report: Initial Statement of Reasons.” Public Hearing to Consider the
Proposed Amendments to the Regulation for the California Cap on Greenhouse Gas Emissions and Market-Based
Compliance Mechanisms. Pages 341-343. 2026. https://ww2.arb.ca.gov/rulemaking/2026/cap-and-invest2026.

87 (i) Bartram, S. et. al. “Real Effects of Climate Policy: Financial Constrains and Spillovers”. J. Financial Economics.
143 (2), 2022; (ii) Pan, X. and Yu, L. “Do China’s Pilot Emissions Trading Schemes Lead to Domestic Carbon Leakage?
Perspective from the Firm Relocation”. Energy Economics. 132, 2024.

8 Martinsson, G., et. al. “The Effect of Carbon Pricing on Firm Emissions: Evidence from the Swedish CO2 Tax”. Rev.
of Financial Studies. 37 (6), 2024. https://apps.ecology.wa.gov/publications/summarypages/2314005.html.

89 As determined from analysis conducted by Ecology based on published Greenhouse Gas Reporting Program data.
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the California-Québec market. In the case of linkage, an additional consideration would be
whether all jurisdictions within the linked market implemented a facility-specific emissions caps
policy or if the policy was only adopted by a subset of jurisdictions within the market.

In general, the bigger the proportion of the market subject to facility-specific caps on
greenhouse gas emissions, the larger the possible loss in market efficiency and the increased
likelihood that there may be other unintended effects that impact people and communities in
Washington. This is discussed further in the next section.

What are potential market impacts of facility-specific greenhouse gas
emissions caps in Washington?

Ecology concludes that facility-specific caps on greenhouse gas emissions are likely to make it
more costly for facilities to meet their compliance obligations and decrease the market
efficiency of the Cap-and-Invest Program. This may diminish the effectiveness of a cap-and-
trade program at reducing greenhouse gas emissions (at lowest cost or overall). However, the
significance of this impact would be influenced by other policy decisions.

As discussed in the air pollution considerations and impacts section, there will be limitations to
the effectiveness of a facility-specific greenhouse gas emissions cap policy at reducing criteria
and precursor air pollution emissions. This is because the emissions of greenhouse gases and
other air pollutants are influenced by a complex array of factors. Therefore, this policy may risk
decreasing the effectiveness of the Cap-and-Invest Program without necessarily leading to
targeted criteria and precursor air pollution reductions.

Establishing a facility-specific greenhouse gas emissions caps policy may also have other
unintended effects. For example, greenhouse gas emissions caps may place additional financial
constraints on facilities in Washington, which could have implications for jobs and tax revenues
in communities, as well as the costs of consumer goods and energy. If facilities were to relocate
outside of Washington, this could lead to emissions leakage or movement of investments,
production, and jobs to other jurisdictions. While leakage could result in a reduction in criteria
air pollutant emissions in communities in or near where these facilities were located, relocation
of industrial activity undermines a core tenet of the CCA to minimize leakage.®® Additionally,
potential market effects of a facility-specific greenhouse gas emissions cap policy, such as
added uncertainty over state funds, could impact complementary aspects of the CCA, including
elements of the policy intended to help reduce criteria air pollutants in OBCs.

%0 Chapter 70A.65.005(6) of the Revised Code of Washington.
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Policy and implementation considerations

Does Ecology have authority to establish a facility-specific
greenhouse gas emissions caps policy under existing law?

Ecology is charged under the CCA with making sure that OBCs highly impacted by air pollution
are not continuing to bear disproportionate environmental impacts as we work to limit
greenhouse gas emissions. There is no provision under the CCA that gives Ecology explicit
authority to implement such a policy. This policy is not contemplated under the statute, nor
does there appear to be any other basis for Ecology to implement such a program under
existing law. A policy shift of this magnitude in the CCA would likely have to be authorized by
the Legislature.

What are implementation considerations for this policy?

Implementing this policy would be resource- and time-intensive. It would require conducting
analysis to determine which facilities should be subject to a cap on their greenhouse gas
emissions, setting the appropriate threshold “cap” on greenhouse gas emissions for every
facility, and deciding at what rate the facility-specific cap would decline, whether at the same
rate as the overall program cap, or at another rate. It would also need to be determined
whether or not this type of analysis would need to be repeated periodically for facility-specific
greenhouse gas emissions caps to maintain efficacy as the emissions profiles of both
greenhouse gases and criteria air pollutants at facilities change over time. Analysis of how this
policy interacts with other policies and aspects of the Cap-and-Invest Program would also be
required. For example, analysis of how this policy would interact with Ecology’s allowance
allocation approach for emissions-intensive, trade-exposed (EITE) industries would be critical.

Another implementation consideration related to this policy is that it would only be applicable
to facilities covered by the Cap-and-Invest Program. Many OBCs highly impacted by air
pollution experience air pollution from nearby non-covered facilities and other sources,®! which
would not be addressed directly by this policy. In 2021, there were 49 facilities that reported
greenhouse gas emissions to the state and were located in OBCs, and 22 are now covered
under the CCA.%> %3 If a facility-specific greenhouse gas emissions cap policy were implemented,
these 22 facilities would be eligible to be capped, but the emissions for the remaining 27
facilities would remain uncapped. Some of these non-covered facilities contribute to local air
pollution (Figure 4), including concentrations of criteria pollution, which can be associated with
adverse health effects. Implementing facility-specific caps on greenhouse gas emissions would
not control emissions from these types of facilities. Additionally, certain facilities located in or
near (within 3 miles of) Washington’s OBCs highly impacted by air pollution have a significant

91 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.

92 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.

% The number of facilities in some of these communities has changed due to closures, and new or voluntary
reporting.
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proportion of their greenhouse gas emissions that are biogenic and not covered under the Cap-
and-Invest Program. These emissions would not be eligible to be considered under the
establishment of a CCA facility-specific cap, which could significantly diminish the effectiveness
of a facility-specific greenhouse gas emissions cap policy for all communities in Washington.
This strategy is therefore likely to be insufficient to ensure air quality benefits in every OBC,
which have historically been disproportionately impacted by other statewide policies.

Finally, more information is needed to evaluate how implementing facility-specific caps on
greenhouse gas emissions would impact Washington’s existing policies to protect air quality.
The CCA regulates greenhouse gas emissions through the Cap-and-Invest Program, and the
Washington Clean Air Act®* regulates sources of criteria air pollutants through permits,
regulations, and reporting systems. Commercial and industrial businesses that emit large
amounts of air pollution must get an air operating permit,®> which tracks the emissions from
facilities and reduces them in accordance with state and federal standards. Under these
frameworks, Ecology currently administers programs to manage woodstove smoke, vehicle
pollution, industrial emissions, and other pollutants so communities have healthy air to
breathe.

It is unclear how implementing a facility-specific greenhouse gas emissions cap policy would
affect these programs. If implementing facility-specific caps was intended to supplement air
quality permitting requirements, it would be useful to understand the value of additional
controls given that compliance with permitting already ensures that facilities’ emissions do not
exceed the NAAQS,® which are federal health-based standards. Conversely, if implementing a
facility-specific greenhouse gas emissions cap policy were intended to supplant existing
permitting requirements, more evidence is needed to ensure such a policy could achieve
emissions reductions in accordance with state and federal laws, as well as how air quality
targets would be set, monitored and enforced.

% Chapter 70A.15 RCW

9 Air quality permits. https://ecology.wa.gov/regulations-permits/permits-certifications/air-quality-permits

% U.S. Environmental Protection Agency (EPA) NAAQS Table. https://www.epa.gov/criteria-air-pollutants/naaqs-
table
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Conclusions

Ecology evaluated facility-specific greenhouse gas emissions caps as a potential air quality
improvement tool under Washington’s Cap-and-Invest Program in response to a
recommendation from the Environmental Justice Council and with consideration for the CCA’s
mandate to address criteria air pollution.

Ecology does not have authority to implement facility-specific greenhouse gas emissions caps
under existing law. Additionally, our analysis of scientific, policy and market considerations
determined that this policy would not effectively or consistently ensure reductions in criteria air
pollutants. Further, it may undermine the Cap-and-Invest Program’s ability to reduce
greenhouse gas emissions.

While this analysis demonstrates limitations of a facility-specific greenhouse gas emissions cap
policy, Ecology’s efforts to address air quality concerns in communities are ongoing. Through
the Overburdened Communities Highly Impacted by Air Pollution Initiative, Ecology is working
to improve air quality in communities identified as overburdened and highly impacted by
criteria air pollution by expanding the air monitoring network, reducing emissions, issuing
grants, and conducting rulemaking, with a formal proposal for new rules anticipated in Fall
2026.°7:%8

97 Draft rule language for Chapter 173-448 WAC, November 2025. https://ecology.wa.gov/getattachment/ff6a2462-
8bfc-4el1f-a66e-8d113085d0ad/448DraftRule20251114.pdf

% More information related to these efforts can be found on the “Improving air quality in overburdened
communities” page on the Department of Ecology website. https://ecology.wa.gov/air-climate/climate-
commitment-act/overburdened-communities
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Appendix A: Glossary

Abatement cost — Expenses incurred by facilities to reduce or remove negative
byproducts from production and/or operation, such as greenhouse gas emissions or
other types of pollution.

Air pollutant emissions — The release of various gases, fine solids, and aerosols into
the atmosphere. Often reported in tons per year.

Air quality -- The concentration of air pollutants in the atmosphere, which can
affect health and the environment, and is regulated according the National Ambient
Air Quality Standards (NAAQS).

Air operating permit — A master document that lists all of the air pollution requirements,
such as emissions standards, monitoring, record keeping, and reporting, that apply to a
business or industry that emits large amounts of air pollution. These permits are issued by
Ecology and other local clean air agencies.

Allowance — Authorization to emit up to one metric ton of carbon dioxide equivalent (1 MT
CO2e)

Anthropogenic (non-biogenic) carbon — Carbon in the atmosphere that originates from
human activities, rather than natural processes.

Attainment/nonattainment — As established by the EPA, if the air quality in a
geographic area meets or is cleaner than the national air quality standard, it is
called an attainment area (designated “attainment/unclassifiable”); areas that
don't meet the national air quality standards are called nonattainment areas.

Biogenic carbon — Refers to carbon released from the combustion, decomposition,
or processing of materials derived from biological sources such as wood, paper,
biomass fuels, agriculture residues, food waste, or biogas. Naturally, carbon is
stored in organic matter like trees, plants, grasses, and soil. At the end of its life
cycle, organic matter decomposes and over time emits absorbed carbon back into
the atmosphere. These emissions can be accelerated by human activities or
through deforestation and land-clearing.

Cap-and-trade program — A government regulatory program designed to limit or
cap the total level of specific emissions, such as greenhouse gas emissions, where
the government issues emissions credits and companies/facilities can trade these
credits. Sometimes referred to as “emissions trading system”.

Carbon dioxide equivalent — A measure used to compare emission from various
greenhouse gases based on global warming potential.
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Carbon market — A system that allows companies and organizations to buy and sell
credits for greenhouse gas emissions. These can be regulatory compliance systems
(e.g. cap-and-trade) or voluntary markets (e.g. voluntary carbon market).

Climate Commitment Act (CCA) — The CCA is a law enacted by the Washington
Legislature in 2021. The law caps greenhouse gas emissions from Washington’s
largest emitting sources and industries and established the Cap-and-Invest
Program.

Compliance instrument — an allowance or offset credit issued by the Department
of Ecology or by an external greenhouse gas emissions trading program to which
Washington has linked its cap-and-invest program. One compliance instrument is
equal to one metric ton of carbon dioxide equivalent (Chapter 70A.65.010(18)
RCW).

Compliance obligation — The requirement to submit to Ecology the number of
compliance instruments equivalent to a covered or op-in entity’s covered emissions
during the compliance period (Chapter 70A.65.010(20) RCW).

Covered emissions — Covered emissions are those greenhouse gas emissions that
are regulated by the Cap-and-Invest Program and exclude certain sources of
emissions, such as emissions from the combustion of biofuels or biomass, as
specified in Chapter 70A.65.080 RCW.

Criteria air pollutants — Six pollutants that can be harmful to human health and the
environment with National Ambient Air Quality Standards designated by the EPA.
The pollutants are particulate matter (PM), ground-level ozone (0s), nitrogen
dioxide (NO3), carbon monoxide (CO), lead (Pb), and sulfur dioxide (SO2).

Direct greenhouse gas emissions: Greenhouse gas emissions from facility-level (on-
site) fuel combustion and processes emissions arising from chemical reactions.

Distributive justice—Refers to the equitable allocation of resources, opportunities,
and benefits within a society. It focuses on ensuring fairness in the distribution of
goods, services, and impacts, particularly for those from historically marginalized or
underrepresented groups.

Emissions trading system (ETS) — an approach to reduce pollution by imposing a cap
on the total emissions in one or more sectors of the economy. Covered entities are
then allowed to trade allowances, resulting in a market price for allowances.
Sometimes referred to as “cap-and-trade.”

Environmental justice — The fair treatment and meaningful involvement of all people
regardless of race, color, national origin, or income with respect to the development,
implementation, and enforcement of environmental laws, rules, and policies.
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Environmental justice includes addressing disproportionate environmental and
health impacts in all laws, rules, and policies with environmental impacts by
prioritizing vulnerable populations and overburdened communities, the equitable
distribution of resources and benefits, and eliminating harm (from RCW
70A.02.010(8)).

Environmental Protection Agency (EPA), United States — An independent agency of
the United States government tasked with environmental protection matters. The
EPA delegates some regulatory responsibility to U.S. states and federally recognized
Tribes, and sponsors partnerships with businesses, non-profit organizations, and
local governments.

Facility or point source — Any physical property, plant, building, structure, source, or
stationary equipment that emits or may emit any greenhouse gases.

Facility-specific greenhouse gas emissions caps — A policy that places specific limits
on greenhouse gas emissions on individual facilities or point sources.

Greenhouse gases — Substances that contribute to climate change by absorbing
energy and slowing the rate at which energy escapes into space. Examples include
carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and
sulfur hexafluoride.

Indirect greenhouse gas emissions — Greenhouse gas emissions from facility use of
purchased electricity or other utilities.

Kraft paper mill — A type of pulp and paper manufacturing facility that uses a
process, known as the Kraft process, to convert wood into wood pulp.

Leakage — As defined in the CCA, leakage means a reduction in emissions of
greenhouse gases within the state that is offset by a directly attributable increase in
greenhouse gas emissions outside of the state and outside the geography of another
jurisdiction with a linkage agreement with Washington (see Chapter
70A.65.010(43)RCW).

Linkage — A bilateral or multilateral decision under a linkage agreement between
greenhouse gas market programs to accept compliance instruments issued by a
participating jurisdiction to meet the obligations of regulated entities in a partner
jurisdiction and to otherwise coordinate activities to facilitate operation of a joint
market (see Chapter 70A.65.010(46) RCW)

Local Clean Air Agencies (LCAAs) — There are seven local clean air agencies, also
known as local air pollution control authorities, that manage air quality for certain
counties in Washington. The Washington Department of Ecology manages air quality
for counties that do not have a local clean air agency.
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Major point sources — Industrial, commercial, or institutional stationary sources
with the potential to emit 100 tons per year or more of any one criteria pollutant or
a combination of criteria pollutants.

Market efficiency — The ability of markets to incorporate information that provides
the maximum amount of opportunities for buyers and sellers of tradable financial
instruments (e.g. emissions allowances) to effect transactions without increasing
transaction costs. In an efficient market, all of the pertinent information is already
incorporated into prices and prices reflect the actual value of underlying assets (i.e.,
assets are not over- or undervalued).

National Ambient Air Quality Standards (NAAQS) — Regulations set by the EPA to
protect public health and the environment from harmful air pollutants. The EPA sets
standards for six "criteria" pollutants: ozone, particulate matter, lead, carbon
monoxide, nitrogen dioxide, and sulfur dioxide. There are two types of NAAQS:
primary standards to protect public health, including sensitive populations like
children and the elderly, and secondary standards to protect public welfare, covering
things like visibility, crops, and buildings.

Overburdened community (OBC) — A geographic area where vulnerable
populations face combined, multiple environmental harms and health impacts or
risks due to exposure to environmental pollutants or contaminants through
multiple pathways, which may result in significant disparate adverse health
outcomes or effects (RCW 70A.65.010(54)).

Overburdened community highly impacted by air pollution (OBC) — Areas of
Washington identified where people who are vulnerable to health, social, and
environmental inequities are also highly impacted by criteria air pollutants, as
referenced in the Ecology Policy Statement: Identification of Overburdened
Communities Highly Impacted by Air Pollution.

Point source emissions inventory — A Washington-specific dataset that summarizes
emissions data from industrial facilities, power plants, and other facilities with Title
V Air Operating Permits across the state.

Reported emissions — Reported emissions are reported to the Greenhouse Gas
Reporting Program under Chapter 173-441 WAC. Not all reported emissions are
covered under the Cap-and-Invest Program, such as biogenic emissions from the
burning of biomass (e.g. wood).

Title V air operating permit — A type of air operating permit required for all major
and some smaller sources of air pollution under the federal Clean Air Act. It is a
legally enforceable document focused on air pollution control and issued by state
and local agencies, as well as the U.S. Environmental Protection Agency. See “air
operating permit” for more information.
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Appendix B: Supplemental Figures and Tables

Supplemental Figures
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Figure 2. Common sources of emissions for different sectors.®® Emissions included in this
figure are direct emissions (heat, on-site power generation, non-combustion process
emissions,) and indirect emissions associated with the emissions from purchased electricity.
Heat-related emissions are classified according to temperature: low temperature (~30-200°C),
medium temperature (200-400°C), high temperature (>400°C).

% Figure reproduced from U.S. Department of Energy. (2023). “Pathways to Commercial Liftoff: Industrial
Decarbonization.” https://climateprogramportal.org/wp-content/uploads/2025/02/20230921-Pathways-to-
Commercial-Liftoff-Chemicals-Refining.pdf
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(a) Greenhouse Gas and Other Air Pollutant Trends from 2012 to 2023
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(b) Normalized Greenhouse Gas and Other Air Pollutant Trends
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Figure 3. Greenhouse gas and criteria and precursor air pollutant emissions for example
facilities between 2012 and 2023. (a) Greenhouse gas and air pollutant emission trends and (b)
pollutant emissions normalized by a facility’s 2012 emissions. Facilities were selected to show a
range of sectors with distinct operations and to enable comparison of different facilities within
the same sector. With the exception of Refinery 1, all facilities are located in OBCs highly
impacted by air pollution.
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(a) All Facilities in Washington
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Figure 4. Highlighting emissions from facilities in or near (within 3 miles) of an OBC highly
impacted by air pollution. Large symboils in (a) and (b) represent facilities that are both covered
under the Cap-and-Invest Program and located in or near an OBC highly impacted by air
pollution. Small symbols represent all other facilities.

Publication 26-14-022 Facility-Specific Emissions Caps
Page 42 March 2026



Supplemental Tables

Table 1. Example connections between air pollutants, facility sources, and greenhouse gas
emissions

. Industrial combustion = common source of greenhouse gas
Carbon Monoxide (CO) ermissions g -

Nitrogen Oxides (NO,, Industrial combustion = common source of greenhouse gas

precursor to ozone) emissions
e Industrial combustion = common source of greenhouse gas
emissions
Particulate Matter e Grinding and milling of raw materials — variable source of
(PM.s and PM,) greenhouse gas emissions

e Grinding and milling of raw materials — variable source of
greenhouse gas emissions
e Industrial combustion = common source of greenhouse gas
emissions
Sulfur Dioxide (SO,) e Storage and handling of materials — variable source of greenhouse
gas emissions
e Chemicals or raw — variable source of greenhouse gas emissions
e Industrial combustion = common source of greenhouse gas
emissions
e Storage and handling of materials — variable source of greenhouse
gas emissions
e Chemicals used in processing operations — variable source of
greenhouse gas emissions

Volatile Organic
Compounds (VOCs,
precursor to ozone)
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Table 2. Greenhouse gas reduction pathways and example considerations for criteria air
pollutants %

e Energy efficiency improvements often lead to reductions in both greenhouse
gas emissions and criteria air pollutant emissions because they can lead to
reductions in fuel consumption/combustion.

e Energy efficiency alone cannot be used to eliminate greenhouse gas emissions
at a facility.
e Electrification often leads to reductions in both greenhouse gas emissions and
criteria air pollutant emissions because it can displace fossil fuel use .
Electrification e Electrification projects may risk shifting the emission of criteria air pollutants
from one location to another (i.e. from a community located near an
industrial facility or a community located near a power plant).

e The use of an alternative fuel such as green hydrogen to produce heat or
steam will lead to a reduction in greenhouse gas emissions. criteria air
pollutant emissions, such as NOx would depend on factors such as combustion
temperature and oxygen content.

Alternative/non- e The use of biomass, such as wood waste, to produce heat or steam will lead

fossil fuels to a reduction in fossil-based greenhouse gas emissions, instead leading to
carbon neutral greenhouse gas emissions. criteria air pollutant emissions
often increase for biomass fuels relative to fossil fuels. However, this is
strongly dependent on biomass type and installed air pollution control

Energy
efficiency

measures.

e Replacing traditional chemistries and raw materials with ones that do not
Material form a carbon dioxide byproduct during processing may reduce greenhouse
substitution and gas emissions.
alternative e criteria air and precursor pollutants, such as particulate matter or VOCs, may
chemistries form from steps, such as grinding, raw materials handling, and/or combustion

for heat/steam generation that are not directly tied to process chemistry.

e Capturing carbon dioxide emissions from a facility (flue gas) before they are
reduced into the atmosphere can lead to reductions in greenhouse gas
emissions.
criteria air pollutant emissions might decrease if a facility’s flue gas needs to
undergo extra treatment steps prior to capturing carbon dioxide.

e criteria air pollutant emissions may increase if a facility needs to generate
more energy on-site (combustion of fossil fuels) or purchase more energy
(may displace criteria air pollutant emissions to a new location) in order to run
carbon capture equipment.

Carbon capture
and storage

100 |Informed by various resources including: (i) U.S. Department of Energy. “Industrial Decarbonization Roadmap.”
2022.; (ii) U.S. Department of Energy. “Does the Use of Hydrogen Produce Air Pollutants Such As Nitrogen Oxides?”.
https://www.energy.gov/eere/fuelcells/does-use-hydrogen-produce-air-pollutants-such-nitrogen-oxides; (iii)
Waxman, A., et. al. “What are the Likely Air Pollution Impacts of Carbon Capture and Storage?” SSRN. 2023.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4590320
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Appendix C: Background on Criteria Air Pollutants
and Greenhouse Gases

Criteria air pollutants

The air quality provisions in the CCA focus on the monitoring and reduction of criteria Air
pollutants through emission reduction strategies. Criteria air pollutants are a class of common
air pollutants that impact human and environmental health. The federal Clean Air Act'!
requires the U.S. Environmental Protection Agency (EPA) to set National Ambient Air Quality
Standards (NAAQS) for six criteria air pollutants. The primary NAAQS are set to protect human
health.1%2 The secondary NAAQS are set to protect the environment, property, agriculture, and
animals. Currently, Washington is in attainment, which means that we meet NAAQS air quality
standards for all criteria air pollutants.

Table 3 provides brief descriptions and example sources for each of the six criteria air
pollutants: particulate matter (PM), ozone (O3), nitrogen dioxide (NO3), sulfur dioxide (SO3),
carbon monoxide (CO), and lead (Pb). More detailed descriptions of these pollutants and their
impacts can be found on Ecology’s webpage on national air quality standards.%® Additionally,
two recent reports focused on a sub-set of industrial facilities in Washington, classified as
emissions-intensive trade-exposed (EITE) industries, also discuss criteria air pollutants and
other environmental justice considerations relevant to point sources (facilities) across the
state.1°4'1°5

101 J.S. EPA. Clean Air Act. https://www.epa.gov/clean-air-act-overview/clean-air-act-text

192 U.S. EPA. NAAQS Table. https://www.epa.gov/criteria-air-pollutants/naags-table

103 Washington State Department of Ecology. “National air quality standards”. https://ecology.wa.gov/air-
climate/air-quality/air-quality-targets/air-quality-standards.

104 Washington State Department of Ecology. “Report to the Legislature on EITE Allowance Allocation 2025-2050.”
2026. https://apps.ecology.wa.gov/publications/SummaryPages/2514113.html.

105 Eastern Research Group. “Environmental Justice and Economic/Market Information on Emissions-Intensive,
Trade Exposed (EITEs) Facilities in Washington. Prepared for the Department of Ecology. 2025.
https://apps.ecology.wa.gov/publications/SummaryPages/2514057 .html
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Table 3. Criteria air pollutant descriptions and common sources

Carbon
monoxide
(co)

Lead (Pb)
Nitrogen

Dioxide (NO>)

Ground Level
Ozone (03)

Particulate
Matter (PM2s
and PMyo)

Sulfur Dioxide
(SO2)

An odorless, tasteless, colorless gas
emitted by any form of combustion.

A soft, dense, naturally occurring metal

that can enter the air as a result of the
burning of fuel and industrial activities.

A gas produced when fuel is burned or
combusted.

A pollutant that forms when nitrogen
oxides (NOx) and volatile organic
compounds (VOC) react with sunlight
at warm temperatures.

A mixture of tiny solids or liquid
droplets that includes smoke, soot,
dirt, and dust floating in the air. Often
classified by size, including particles
less than 2.5 micrometers (PM5s) and
particles less than 10 micrometers
(PM1p).

A colorless gas with a strong smell that
gets into the air when fuel that
contains sulfur is burned or
combusted.

Motor vehicles (largest human caused
source), wood stoves and fireplaces,
outdoor burning, industrial facilities,
power plants

Aircraft that use leaded aviation fuel. Past
sources included leaded gasoline and
smelters.

Motor vehicles (largest human caused
source), ships, locomotives, power plants,
industrial facilities

VOCs: Natural emissions from soil and
vegetation (largest source),
industrial/consumer/commercial solvent
use (largest human caused source),
wildfires

NO,: vehicles (largest source), industrial
facilities, power plants, ships

Wildfires (largest source of PMys),
residential wood combustion (largest
human-caused source of PM;s), dust from
construction or agriculture (largest
human-caused source of PMyg), vehicles,
outdoor burning, industrial facilities,
power plants

Industrial facilities (largest source), power
plants, ships, locomotives

Exposure to criteria air pollutants can cause both acute and chronic adverse health impacts, as
well as environmental impacts such as water and soil acidification, acid rain, crop damage, the
depletion of nutrients in the soil, and smog and haze formation.%® 197 The risk and severity of
adverse health impacts generally increases with increased exposure to criteria air pollutants.
Cough, sore throat, increased risk of asthma, reduced lung function, and other acute and

106 Zuhara S, Isaifan R. The impact of criteria air pollutants on soil and water: a review. Journal of Environmental
Science and Pollution Research. 2018 Jun;4(2):278-84.
197 Frontiers. “Environmental and Health Impacts of Air Pollution: A Review.” Public Health, 2020 Feb.
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2020.00014/full#B3
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chronic illnesses linked to irritation and inflammation of the respiratory and cardiovascular
systems are all possible health impacts.1% Sensitive populations and those with less access to
health care than the general population are at particular risk to exposure-related adverse
impacts, 109110111 55 3re people of color and Tribal communities across the U.S., who have
historically been disproportionally exposed to environmental pollutants as a result of multiple
overlapping systemic factors.112113,114,115,116

Air quality, air monitoring, and air pollutant emissions

Air quality in any location is impacted by the concentration of air pollutants in the atmosphere.
Air quality is regulated according to the NAAQS standards, which are based on an averaging
time (e.g., hours, years), level (e.g., parts per billion by volume, micrograms per cubic meter of
air), and form (e.g. annual mean, not to be exceeded more than once per year).

Air quality conditions across Washington are monitored to provide timely pollution data to the
public, support compliance with the NAAQS, and inform pollution control strategies.'7:118
Washington’s network includes monitors operated by Ecology, local clean air agencies, Tribal
Nations and the National Park Service. The network of monitors in each overburdened

108 \Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. Table 2: Summary of criteria air pollutant sources and their health impacts.
https://apps.ecology.wa.gov/publications/documents/2502037.pdf

109 |J.S. EPA, Research on Health Effects from Air Pollution https://www.epa.gov/air-research/research-health-
effects-air-pollution#:~:text=Health%20Effects%200f%20Wildfire%20Smoke,-
Larger%20and%20more&text=Wildfires%20increase%20air%20pollution%20in,economic%20impacts%200f%20wil
dfire%20emissions?

10 American Lung Association, Who is Most Affected by Outdoor Air Pollution? https://www.lung.org/clean-
air/outdoors/who-is-at-risk

11 Scripps Institution of Oceanography, Unhoused People are Highly Vulnerable to Wildfire Smoke
https://scripps.ucsd.edu/news/unhoused-people-are-highly-vulnerable-wildfire-smoke

112 Morello-Frosch R, Zuk M, Jerrett M, Shamasunder B, Kyle AD. Understanding the cumulative impacts of
inequalities in environmental health: implications for policy. Health Affairs. 2011 May 1;30(5):879-87.

113 Ferndndez-Llamazares A, Garteizgogeascoa M, Basu N, Sonnewend Brondizio E, Cabeza M, Martinez-Alier J,
McElwee P, Reyes-Garcia V. A State-of-the-Art Review of Indigenous Peoples and Environmental Pollution.
Integrated Environmental Assessment and Management. 2011 May 1; 16(3):324-341.

114 Natural Resources Defense Council, What is Environmental Racism https://www.nrdc.org/stories/what-
environmental-racism

115 National Geographic, The Origins of Environmental Justice-and Why it’s Finally Getting the Attention it Deserves
https://www.nationalgeographic.com/environment/article/environmental-justice-origins-why-finally-getting-the-
attention-it-deserves

116 Encyclopedia of Puget Sound, Why is so Much Pollution Found in Disadvantaged Communities?
https://www.eopugetsound.org/magazine/IS/pollution-disadvantaged-communities

117 State of Washington Department of Ecology. “About the Air Monitoring Network.”.
https://ecology.wa.gov/regulations-permits/guidance-technical-assistance/air-monitoring-network

118 State of Washington Department of Ecology. “2023 Report: Overburdened Communities Highly Impacted by Air
Pollution.” 2023. https://apps.ecology.wa.gov/publications/documents/2302115.pdf
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community (OBC) highly impacted by air pollution is described in more detail in Ecology’s 2025
Report on Overburdened Communities Highly Impacted by Air Pollution.*®

Air pollutant emissions refer to the release of various gases, fine solids, and aerosols into the
atmosphere. They are often reported in units of tons per year. Ecology maintains a point source
emissions inventory!?% that summarizes air pollutant emissions data from industrial facilities,
power plants, and other facilities with a Title V Air Operating Permit'?! across Washington.
Most facilities with an air operating permit are required to report their emissions annually. An
emissions inventory is calculated based on material throughputs and emissions factors, not air
guality monitoring data used to enforce NAAQS. An emissions inventory also does not provide
an indication of ambient air quality or potential impacts to a community.

Greenhouse gas emissions

Greenhouse gases, such as carbon dioxide (CO2), methane (CHa), and nitrous oxide (N;0), are
considered pollutants. Unlike criteria air pollutants, greenhouse gases do not cause acute
health effects at the levels normally present in the outdoor air. However, greenhouse gas
emissions do contribute to climate change and associated intensifying events like heatwaves,
droughts, floods, and wildfires, which impact human health.1?? Additionally, some greenhouse
gases such as methane can contribute to the formation of criteria air pollutants, including
ozone (0O3) and PM3s. A growing topic of interest is the link between environmental exposure to
methane emissions and cardiovascular diseases.'?3

Ecology collects emissions data through Washington’s mandatory Greenhouse Gas Reporting
Program (GGRP), which helps support the Cap-and-Invest Program.??* The GGRP is focused on
facility-level emissions rather than statewide emissions. Facilities that emit at least 10,000 MT
CO.e per year of greenhouse gas emissions have been required to report their emissions to
Ecology annually since 2012. Ecology also tracks emissions at an aggregate statewide level
through its Greenhouse Gas Emissions Inventory,'?> which measures the state’s progress

119 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.

120 \Washington Air Emissions Inventory. https://ecology.wa.gov/air-climate/air-quality/air-quality-targets/air-
emissions-inventory

121 S. EPA. “Operating Permits Issued Under Title V of the Clean Air Act.” https://www.epa.gov/title-v-operating-
permits.

122 J.S. EPA Report on the Environment. Jun 2025 https://www.epa.gov/report-environment/greenhouse-gases
123 Mendoza-Cano O, Trujillo X, Huerta M, Rios-Silva M, Lugo-Radillo A, Bricio-Barrios JA, Rueda-Abad JC, Pérez-
Rodriguez RY, Quintanilla-Montoya AL, Uribe-Ramos JM, Mendoza-Olivo VA, Murillo-Zamora E. Assessing the
relationship between energy-related methane emissions and the burden of cardiovascular diseases: a cross-
sectional study of 73 countries. Scientific Reports. 2023 Aug 19;13(1):13515.

124 WA Department of Ecology, Mandatory greenhouse gas reports https://ecology.wa.gov/air-climate/reducing-
greenhouse-gas-emissions/tracking-greenhouse-gases/mandatory-greenhouse-gas-reports

125 \WA Department of Ecology, Washington’s greenhouse gas inventory https://ecology.wa.gov/air-climate/reducing-
greenhouse-gas-emissions/tracking-greenhouse-gases/ghg-inventories
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towards meeting mandatory greenhouse gas emission limits'2® by estimating statewide
emissions and reductions compared to a 1990 baseline.

Overburdened communities highly impacted by air pollution

Ecology is responsible for implementing RCW 70A.65.020: Environmental justice review, the
section of statute directly addressing environmental justice (EJ) provisions of the Climate
Commitment Act (CCA). A first step in Ecology’s CCA funded “Improving Air Quality in
Overburdened Communities Highly Impacted by Criteria Air Pollution Initiative?” was to
identify the communities and Tribes most highly impacted. The map in Figure 5?8 below shows
the location of the 16 communities identified. Each “community” is actually an area of the
state that is made up of many communities, towns and neighborhoods of 1,500-200,000
people. Altogether, the 16 communities represent 1.2 million people or 15.5% of the state’s
population. More information about the 2023 identification process can be found in the
Identifying Overburdened Communities Highly Impacted by Air Pollution: Technical Support
Document.?®
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Figure 5. Statewide map of overburdened communities (OBCs) highly impacted by air pollution.
130

126 \WA Department of Ecology, Reducing greenhouse gas emissions https://ecology.wa.gov/air-climate/reducing-
greenhouse-gas-emissions

127 Improving air quality in overburdened communities initiative. https://ecology.wa.gov/Air-Climate/Climate-
Commitment-Act/Overburdened-communities

128 Figure adapted from 2023 Report: Overburdened Communities Highly Impacted by Air Pollution.
https://apps.ecology.wa.gov/publications/documents/2302115.pdf.

129 |dentifying Overburdened Communities Highly Impacted by Air Pollution: Technical Support Document
https://apps.ecology.wa.gov/publications/SummaryPages/2302019.html

130 Figure adapted from 2023 Report: Overburdened Communities Highly Impacted by Air Pollution.
https://apps.ecology.wa.gov/publications/documents/2302115.pdf.
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Ecology has also identified seven Tribes highly impacted by elevated levels of criteria air
pollutants. As of December 2025, four Tribes have signed Memoranda of Understanding with
Ecology to build long-term partnerships to monitor air quality, access grant resources, and
collaborate on collecting and reporting about changes in greenhouse gases, criteria air
pollutants, and their related health impacts every two years. Participating Tribes include the
Confederated Tribes and Bands of the Yakama Nation, Confederated Tribes of the Colville
Reservation, Nooksack Indian Tribe, and Tulalip Tribes.

Since identification of the 16 communities and 7 Tribes highly impacted by criteria air pollution,
Ecology has greatly expanded the state’s stationary air monitoring network, developed a grants
program for community-empowered clean air strategies, and is conducting rulemaking to
determine targets and strategies for emission reductions to achieve air quality targets. Ecology
also completes a biennial report on criteria air pollutants levels, greenhouse gas emissions and
their impacts on human health every two years. All combined, these activities are known as the
Improving Air Quality in Overburdened Communities Initiative.

In 2023, in accordance with the 70A.65.020(2)(a)*** provision of the CCA, Ecology in
collaboration with the Department of Health (DOH), published the first of these biennial
reports, Improving Air Quality in Overburdened Communities Highly Impacted by Air
Pollution.?®? The first baseline report, established the link between criteria air pollutants and
their health impacts, as well as greenhouse gas emissions, in each of the 16 identified
communities. 33134 |t also recommended utilizing quantitative data gathering methods for
future reports.

The second biennial report, 2025 Report: Overburdened Communities Highly Impacted by Air
Pollution®3® updates and expands on the data presented in the 2023 baseline report, including
information gathered through four pilot listening sessions, individual community-by-community
reports, and a new health impacts analysis. Both reports feature next steps for working with
the 16 communities and participating Tribes on both quantitative and qualitative data
gathering, forefronting data sovereignty in working with participating Tribes on the 2027
report.

131 “Beginning in 2023, and every two years thereafter, the department must conduct a review to determine levels
of criteria pollutants, as well as greenhouse gas emissions, in the overburdened communities identified under
subsection (1) of this section. This review must also include an evaluation of initial and subsequent health impacts
related to criteria pollution in overburdened communities. The department may conduct this evaluation jointly with
the Department of Health.” Environmental Justice Review, RCW 70A.65.020
https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.020

1322023 Report: Overburdened Communities Highly Impacted by Air Pollution.
https://apps.ecology.wa.gov/publications/documents/2302115.pdf

133 These 16 communities were identified using the Environmental Health Disparities map, EJ Screen Demographic
Index, and a combination of the Washington Network, modeling, and emissions data. The community boundaries
were finalized following a 2025 public comment and engagement process. The OBCs include 1.37 million people,
approximately 17.8% of Washington’s 2024 population.

134 Washington Census Bureau Profile https://data.census.gov/profile/Washington?g=040XX00US53

135 Washington State Department of Ecology. “2025 Report: Overburdened Communities Highly Impacted by Air
Pollution”. 2025. https://apps.ecology.wa.gov/publications/documents/2502037.pdf.
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Ecology will re-visit identification of OBCs and participating Tribes highly impacted by air
pollution every six years including using the updated EHD interactive map, air quality and public
health data sets, as well as a public engagement process.13°

136 |n 2029, we will utilize public input, current sociodemographic data, and air pollution data to reassess the
boundaries of OBCs highly impacted by air pollution.
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Appendix D: Extended Discussion of Washington
Emissions Data

About the data

Emissions data from Washington’s Greenhouse Gas Reporting Program?®3” and the point source
air pollution emissions inventory!3® was plotted to explore the potential relationship between
these emissions. With the exception of the data from 2023, the data available pre-dates the
start of the Cap-and-Invest Program. The greenhouse gas emissions data include Washington
facilities emitting at least 10,000 MT CO.e per year. The criteria air pollutant data include
sources with Title V Air Operating Permits (a type of air operating permit) and other regulated
minor sources. An air operating permit is a master document issued by a clean air agency. This
document lists all of the air pollution requirements, such as emissions standards, monitoring,
record keeping, and reporting, that apply to a specific facility.

Major and minor air pollution sources are regulated by different agencies across Washington,
including the Department of Ecology and local clean air agencies. It should be noted that there
may be slight variations in the data available for minor sources due to differing reporting
requirements for these agencies. Additionally, point source air emissions inventory data are
often based on throughput calculations, which are calculations based on a known amount of
fuel used (throughput) and an emissions factor or representative value that relates the quantity
of pollutant released to the atmosphere for a specific type of activity or fuel (e.g., kilograms of
pollutant emitted per megagram of natural gas burned). The criteria air pollutant data
considered in this analysis are not based on air quality monitoring data used to enforce national
air quality standards and does not equate to impact (e.g., human health, air quality).

Only facilities required to report emissions under existing regulations are considered in this
analysis.*® While food manufacturing facilities are covered under the Cap-and-Invest Program,
they have not been considered in this analysis due to the lack of a statewide minor-source
emissions database.

Greenhouse gas and criteria air pollutant emissions for 2023

Figure 1 in the main text shows reported greenhouse gas emissions in million metric tons of CO>
equivalent (MMT CO.e) plotted against reported criteria and precursor air pollution emissions
in tons per year (ton/yr) and color-coded by sector for 2023. For visual simplicity, only
emissions from the following criteria air pollutants are included in the figure: PMas, CO, SO;,
NOy (precursor pollutant for ozone), and VOC (precursor pollutant for the criteria air pollutant
ozone).

137 Washington Department of Ecology. “Mandatory Greenhouse Gas Reports.” https://ecology.wa.gov/air-
climate/reducing-greenhouse-gas-emissions/tracking-greenhouse-gases/mandatory-greenhouse-gas-reports.

138 Washington Department of Ecology. “Air Emissions Inventory.” https://ecology.wa.gov/air-climate/air-quality/air-
quality-targets/air-emissions-inventory.

139 Chapter 173.401.200(19(b) of the Washington Administrative Code.
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The vertical dashed line in the plot corresponds to the 25,000 MT COze coverage requirement
for the Cap-and-Invest Program. Facilities below this threshold, as well as facilities represented
by outlined/unfilled data points in the plot, are not covered under the Cap-and-Invest Program
and would not be subject to a facility-specific greenhouse gas emissions caps policy.

The horizontal dashed line in the plot corresponds to the 100 tons/year threshold for major
sources under the Washington air operating permit program.1® Sources with the potential to
emit a criteria air pollutant above this threshold are required to obtain a Title V permit and
must adhere to pollution control requirements in alignment with federal, state, and local
regulations. This threshold is not an indicator of air quality within a community. All areas in
Washington meet current air quality standards. The 100 tons/year threshold is included in
these figures to visually illustrate how criteria and precursor air pollution emissions at
Washington facilities compare to one of several metrics used to determine if a facility needs to
be regulated more than other sources. Depending on the specifics of their air operating permit,
a facility may emit more or less than this threshold and still be in compliance with federal,
state, and local regulations.

As can be seen in Figure 1 in the main text, greenhouse gas emissions and criteria and precursor
air pollution emissions at point sources in Washington can vary by pollutant, sector, and even
within a sector. For some sectors, such as power production (orange triangle), refining (blue
diamonds), and pulp and paper (green circles), there appears to be a proportional increase in
criteria air pollutant emissions with greenhouse gas emissions for certain pollutants. This is
most apparent for NOy, but is also observed for some sectors and facilities for SO, (power
production, refining) and PMy s (power production). This relationship may potentially be
explained by the heavy reliance on each of these sectors on fuel combustion to generate heat,
steam, and/or electricity. greenhouse gases and these criteria air pollutants are well known to
simultaneously form during combustion processes.

However, greenhouse gas, criteria air pollutant and precursor air pollutant emissions are not
connected or proportionally related for all sectors. This is, in part, explained by the fact that
each facility has its own setup, fuel type, installed pollution control measures, equipment age,
etc., and these details are inherent to a facility’s emissions profile.

For example, consider VOC and PM35 emissions in sectors such as refining (blue diamonds),
pulp and paper (green circles), and wood products (purple diamonds). In these sectors, VOC
emissions may arise from compounds in feedstock materials and chemicals used during
processing, among other sources. PM3s emissions may arise from sources such as material and
product handling and catalyst regeneration. For each of these sources, greenhouse gas
emissions and criteria and precursor air pollutant emissions are not necessarily correlated. As
such, greenhouse gas reduction measures may not necessarily address criteria air pollutant
emissions.

140 \Washington air operating permit program. https://ecology.wa.gov/regulations-permits/permits-certifications/air-quality-
permits/air-operating-permit
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An additional consideration for a facility-specific greenhouse gas emissions caps policy is that
only facilities covered under the Cap-and-Invest Program**! could be eligible for caps on the
greenhouse gas emissions. Covered facilities are represented by filled symbols in Figure 1 in the
main text. Facilities that emit less than 25,000 MT COze per year, as well as certain types of
emissions, such emissions from the combustion of aviation fuels, coal-fired electric generation
facilities, and CO; from the combustion of biomass or biofuels are excluded from program
coverage.'#?

As shown the open symbols in Figure 1 in the main text, there are several point sources that
are emitters of criteria air pollutants and/or pollutants such as VOCs and NOx that are not
covered under the Cap-and-Invest Program. Additionally, in some sectors, exempt emissions,
such as biogenic emissions, make up a substantial proportion of reported emissions. For
example, ~80% of reported emissions in the pulp and paper sector are biogenic, meaning only
~20% of this sector’s reported emissions are covered under the Cap-and-Invest Program.43
Figure 1 in the main text shows reported greenhouse gas emissions. For some facilities, the
actual greenhouse gas emissions that could be eligible to be subject to a facility-specific cap is
significantly lower than the emissions shown.

Greenhouse gas and criteria air pollutant emission trends
from 2012 to 2023

Historical greenhouse gas and criteria and precursor air pollutant emissions data can show how
changes in facility operations (e.g. fuel and feedstock type, equipment upgrades, changes in
production) over time have influenced emissions. These trends, for emissions data from 2012
to 2023, are shown in Figure 3 in Appendix B for a handful of facilities in Washington. These
facilities were selected to illustrate emissions trends for a range of sectors with distinct
operations and different facilities within the same sector. The Cap-and-Invest Program began in
2023, so there is not yet sufficient data available to provide insights on the effectiveness of the
program given the other factors that may influence emissions. This data are also not necessarily
a predictor of future relationships between greenhouse gas emissions and criteria and
precursor air pollutant emissions. As discussed previously, a complex array of factors influence
emissions and facilities may choose to pursue a variety of routes to address greenhouse gas and
criteria air pollutant emissions in the future.

There is a high degree of variability in the amount of greenhouse gas and air pollutant
emissions and changes in emissions with time, between different sectors and facilities within
the same sector, as shown in Figure 3a in Appendix B. There is also a variation in criteria and
precursor air pollution emission make up. NOx and CO are the predominant pollutant emissions
for the cement and power plant point sources. These facilities have high temperature heat
needs and these criteria air pollutants likely arise from the combustion of fuel. Their emissions

141 Chapter RCW 70A.65.090.

142 Chapter RCW 70A.65.090(7)

143 WA Department of Ecology, Mandatory greenhouse gas reports https://ecology.wa.gov/air-climate/reducing-
greenhouse-gas-emissions/tracking-greenhouse-gases/mandatory-greenhouse-gas-reports
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overshadow the emissions of other criteria air pollutants (e.g. PM2s, SO), as well as VOCs,
which are also reported for these facilities. VOC, PM; 5, and SO; at other facilities make up more
significant proportions of the criteria and precursor air pollutant emissions and may be linked
to combustion, fuel type, material handling operations, and chemicals and feedstocks used at a
facility.

For some point sources, greenhouse gas emissions track closely with emissions of individual
criteria and precursor air pollutants, such as the aluminum facility and power plant (Figure 3b in
Appendix B). However, for other facilities, changes in emissions over time are pollutant-specific
and, in some cases, changes in greenhouse gas emissions and criteria air pollutant emissions
appear to be unrelated. For example, at the pulp and paper facility, NOx and PM_.5 emissions
generally track with greenhouse gas emissions, whereas CO, SO,, and VOC emissions vary
differently over time than the greenhouse gas emissions. For the two refineries shown,
greenhouse gas emissions and criteria and precursor air pollutant trends over time differ for
each facility. For example, at Refinery 1 between 2012 and 2021 VOC and greenhouse gas
emissions track fairly closely. Whereas over that same time period at Refinery 2, VOC emissions
generally increase and greenhouse gas emissions generally decrease or remain constant over
time.

Emissions from facilities in or near overburdened
communities highly impacted by air pollution

There are currently over 20 point source facilities covered under the Cap-and-Invest Program
that are located in or near (within 3 miles of) Washington’s 16 OBC highly impacted by air
pollution. A facility-specific greenhouse gas emissions caps policy is intended to reduce air
pollution in OBCs by requiring greenhouse gas emissions at facilities in or near OBCs to be
reduced at the same level as the statewide greenhouse gas cap. This policy, as it pertains to the
EJC's recommendation, is intended to help make sure these communities are not negatively
impacted by the Cap-and-Invest Program and its potential linkage with the California-Québec
market.

Figure 4a in Appendix B shows greenhouse gas and criteria and precursor air pollutant
emissions of facilities in or near OBCs relative to other facilities within the state. These facilities
are contributors to criteria air pollutant and greenhouse gas emissions. There are other
facilities located outside of Washington’s 16 OBCs that have higher emissions, including certain
refineries (blue diamonds) and pulp and paper facilities (green circles). Higher emissions do not
equate to impact on human health or the environment or account for historically
disproportionate impacts related to air pollution that certain communities may have
experienced.

Taking a closer look at only those facilities in OBCs highly impacted by air pollution, Figure 4b in
Appendix B shows that for certain air pollutants, such as NOx and CO, there may be a
proportional increase in criteria air pollutant emissions with greenhouse gas emissions. This is
likely tied to combustion of fuel at these facilities, which can result in the formation of both
types of pollutants. For other air pollutants, there is a more random distribution of point source
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greenhouse gases and other air pollutant emissions. For example, the highest greenhouse gas
emitter of the facilities in or near the 16 OBCs is also a relatively low emitter of VOCs, whereas
some of the highest VOC emitters have lower greenhouse gases. These data could be attributed
to a variety of factors ranging from installed pollution control measures to chemicals, solvents,
and material feedstocks used in a facility to equipment age and process configuration.

Additionally, Figure 4b in Appendix B shows that most facilities in the 16 OBCs are covered
under the Cap-and-Invest Program. However, there are a handful of facilities that are not
currently covered. These include, for example, a couple of manufacturing facilities (gray
outlined diamonds) that are some of the higher VOC emitters, a power plant (orange outline
triangle) that is one of the higher NOx emitters, and a pulp and paper facility (green outline
circle) that is one of the high PM. s emitters among facilities in these communities. Note, the
power plant is a waste-to-energy facility that is scheduled to come under program coverage in
2027.

Figure 3 in Appendix B further demonstrates the sector, facility and criteria air pollutant-specific
considerations for greenhouse gas and criteria and precursor air pollutant emissions. The
emissions trends shown between 2012 and 2023 for facilities in or near the 16 OBCs highlight
that while greenhouse gases and criteria air pollutant emissions track over time for some
facilities, this is not the case for every facility or every pollutant. This highlights the difficulty in
relying on caps on greenhouse gas emissions to ensure that reductions in criteria air pollutant
emissions will occur.
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Appendix E: Additional Discussion on Market
Considerations

Economic theory

Currently, in the Cap-and-Invest Program, covered entities can buy and trade allowances to
cover their greenhouse gas emissions. This creates a carbon market, where each allowance
provides authorization to emit up to one metric ton of carbon dioxide equivalent. Individual
facilities have no limit on the amount of greenhouse gases they can emit, as long as they
possess enough allowances to cover their emissions. However, Washington has an overall
emissions cap that limits the amount of emissions permitted statewide and the number of
emissions allowances available for trade or purchase. The state’s emissions cap declines over
time, and as it declines, so does the number of allowances available in the carbon market.

The integration of facility-specific greenhouse gas emissions caps into the Cap-and-Invest
program would mean that certain facilities would have limits placed on the amount of
greenhouse gases they can emit (this is a facility level limit, distinct from a statewide emissions
cap). This effectively limits the number of allowances individual facilities subject to a specific
cap on greenhouse gas emissions can use for compliance and, as a result, has the potential to
impact their participation in a jurisdiction’s carbon market.

In cap-and-trade programes, it is assumed that facilities incur different costs associated with
direct emissions reduction projects and, therefore, may have some incentive to buy and sell
allowances. Compliance costs include:

e Abatement costs, which include any cost incurred by a facility from direct greenhouse
gas emissions reduction projects. Abatement costs increase compliance costs.

e Revenue from any allowances sold. Revenue reduces compliance costs.

e The cost of any allowances purchased. Purchases allowances increases compliance
costs.

Each facility has incentives to minimize its compliance costs (abatement costs and net
allowance costs) while meeting its regulatory obligation (i.e. it has as many allowances as
emissions). Their production, technology adoption, and compliance decisions influence the
supply, demand, and price of allowances.

The emissions cap set by a regulator effectively puts a price on greenhouse gas emissions. It is
what creates a financial incentive for businesses to reduce their emissions.** In other words,
the negative environmental and social effects of greenhouse gas emissions are captured in the
price of allowances in a cap-and-trade program. This means that the net sum of facilities’

144 Stavins, R.N. “Carbon Taxes vs. Cap and Trade.” Harvard Project on Climate Agreements. 2019.
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private abatement costs mirrors the social cost of greenhouse gas emissions (the cost
experienced by society that results from the impacts of greenhouse gas emissions).'4

When facilities have different costs associated with reducing or abating emissions, they are
willing to pay different amounts for allowances. Each facility will choose the level at which to
emit greenhouse gases such that the (financial) benefit of abating one more unit of emissions
(marginal abatement benefit) is equal to the cost of abating one additional unit of emissions
(marginal abatement cost). Facilities will trade allowances until the marginal cost of emissions
abatement equalizes across all covered entities s. 146 Carbon markets are generally considered
to have the greatest potential societal savings when covered entities have a large variation in
abatement costs.

In a cap-and-trade market without facility-specific greenhouse gas emissions caps, facilities
have maximum flexibility to choose the most cost-effective compliance strategy (i.e. buy
allowances versus install new emissions abatement equipment). This minimizes compliance
costs. However, under a facility-specific greenhouse gas emissions caps policy, facilities must
ensure their emission achieve or fall below their regulated cap and, as a result, have less
flexibility to choose their compliance strategy. Facilities subject to greenhouse gas emissions
caps are, therefore, likely to incur higher compliance costs because they may now be
constrained to pursuing emissions abatement measures that are more expensive than the costs
of purchasing allowances in an unconstrained market.

Limiting certain polluters from participating in a market for carbon allowances leads to a loss in
that market’s efficiency. This is because it becomes more costly for participants to meet their
compliance obligations (that is, to obtain enough allowances to account for emissions). In a
cap-and-trade program, total abatement cost, the sum of costs incurred by all facilities, is
higher under the constraints of a facility-specific greenhouse gas emissions caps policy (which
limits allowance trading) than in a market where facilities have full flexibility to choose their
compliance strategy.

Interventions that reduce market efficiency can be justified, and even desirable, when they lead
to a local benefit that outweighs this loss.'*’ Therefore, an important consideration for the
facility-specific greenhouse gas emissions caps policy is whether the potential loss in carbon
market efficiency caused by the policy is less valuable to society than the potential value
derived from added local benefits, such as air pollution reduction in overburdened
communities. Understanding the likelihood of losses and benefits resulting from this policy,
their potential magnitude, and the value society places on these measures can guide the
decision of implementing this kind of policy.

145 |n Washington, this is true until a price ceiling or maximum allowance price established in statute (RCW
70A.65.160) has been reached. After this price ceiling is reached, costs may no longer reflect the social cost of
carbon.

146 J.S. Environmental Protection Agency. “Chapter 4: Regulatory and Non-Regulatory Approaches to Pollution
Control.” Guidelines for Preparing Economic Analysis. 2010.

147 U.S. Environmental Protection Agency. “Chapter 4: Regulatory and Non-Regulatory Approaches to Pollution
Control.” Guidelines for Preparing Economic Analysis. 2010.
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Additional considerations related to the potential effects of a facility-specific greenhouse gas
emissions caps include: (i) whether it is reasonable to assume facilities will incur different costs
associated with abating greenhouse gas emissions; (ii) what proportion of the carbon market
has the potential to be impacted by the policy; and (iii) is there potential for the policy to lead
to any unintended consequences effects that may impact local communities.

Literature review

The potential market impacts of facility-specific greenhouse gas emissions caps on state-level
cap-and-trade programs have also been considered previously in the literature. An analysis by
Resources for the Future considered a scenario where facility-specific greenhouse gas emissions
caps were applied in California.’*® The analysis assumed that caps on greenhouse gas emissions
were applied to certain facilities and that the state’s emissions cap was also reduced to help
avoid potential greenhouse gas emissions increases at facilities not subject to specific caps. It
was determined that policy design and implementation decisions would influence the effects
facility-specific greenhouse gas emissions caps would have on the market but that: (i) the price
of allowances may increase or stay roughly the same and (ii) the asset value of newly issued
allowances could potentially increase or decrease, which could have implications on state
auction revenues (a portion of which are invested in disadvantaged communities).

The California Air Resource Board has also evaluated the facility-specific greenhouse gas
emissions caps proposal and have expressed concerns that it could impact aspects of the
market, such as market size, cost-effectiveness, liquidity, and price transparency and
volatility.* Emissions leakage, where emissions move elsewhere rather than being eliminated,
was flagged as an additional concern. Emissions leakage

Literature focused more generally on market-based carbon policies can also be used to inform
our understanding of potential impacts of a facility-specific greenhouse gas emissions caps
policy. Studies of California’s Cap-and-Invest Program and emissions trading schemes in China
have indicated that manufacturing facilities facing financial constraints from cap-and-trade
programs have relocated production domestically to other states/jurisdictions with less
stringent climate policies.**® However, evidence of this phenomenon has not been observed in
Japan’s sub-national carbon pricing program.°?

148 Byrtraw, D. and Roy, N. “How Would Facility-Specific Emissions Caps Affect the California Carbon Market?”
Resources for the Future. 2023. https://www.rff.org/publications/reports/how-would-facility-specific-emissions-

caps-affect-the-california-carbon-market/.

149 California Air Resources Board. “Staff Report: Initial Statement of Reasons.” Public Hearing to Consider the
Proposed Amendments to the Regulation for the California Cap on Greenhouse Gas Emissions and Market-Based
Compliance Mechanisms. Pages 341-343. 2026. https://ww?2.arb.ca.gov/rulemaking/2026/cap-and-invest2026.

150 (1) Bartram, S. et. al. “Real Effects of Climate Policy: Financial Constrains and Spillovers”. J. Financial Economics.
143 (2), 2022; (ii) Pan, X. and Yu, L. “Do China’s Pilot Emissions Trading Schemes Lead to Domestic Carbon Leakage?
Perspective from the Firm Relocation”. Energy Economics. 132, 2024.

151 Sadayuki, T. and Arimura, T.H. “Do Regional Emission Trading Schemes Lead to Carbon Leakage within Firms?
Evidence from Japan”. Energy Economics. 104, 2021.
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A study of Sweden’s carbon pricing program found that factors such as the cost of abating
emissions, geographic mobility of assets, and financial constraints impact companies’ responses
to carbon pricing.1*? Results from this study suggest that entities with high greenhouse gas
emissions abatement costs and moveable assets may be more likely to consider relocating and
that CO, abatement may be most stifled in facilities with high abatement costs, including those
with energy-intensive processes. The findings from these studies are relevant to a facility-
specific greenhouse gas emissions caps policy given the possibility that it may place additional
finance al constraints on market participants.

152 Martinsson, G., et. al. “The Effect of Carbon Pricing on Firm Emissions: Evidence from the Swedish CO2 Tax”. Rev.
of Financial Studies. 37 (6), 2024. https://apps.ecology.wa.gov/publications/summarypages/2314005.html.
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