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Executive Summary 
The Washington Department of Ecology has evaluated ambient air quality monitoring data, 
statewide emissions inventories, and air quality trends for sulfur dioxide (SO2) air pollutant. Our 
analysis shows that Washington is meeting the 2024 annual secondary National Ambient Air 
Quality Standard for SO2 in all areas with active monitoring. In areas without ambient air 
monitoring, available information suggests the standard is also being met. Therefore, Ecology 
recommends that the U.S. Environmental Protection Agency (EPA) designate all areas in 
Washington State as “attainment/unclassifiable” for the 2024 annual SO₂ standard. 

EPA established the new annual SO₂ standard to protect ecosystems and public welfare. SO₂ 
pollution can directly harm vegetation and wildlife and indirectly impact ecosystems through 
atmospheric deposition, causing acidification and nutrient enrichment. Acidified soils and 
waters cannot support healthy fish, animals, or plant life—resources essential to Washington’s 
food systems, cultural heritage, economy, and environment. Assuring attainment of the new 
standard supports our commitment to protect Washington’s ecosystems, agriculture, fisheries, 
and industries. 

During the 2022–2024 evaluation period, SO₂ levels recorded at Washington’s five ambient air 
quality monitoring sites – as well as at three sites near Washington’s border in Idaho, Oregon, 
and British Columbia, Canada – were significantly lower than the standard’s level. The 
calculated three-year annual average SO2 concentration at each U.S. site was below one part 
per billion (ppb), and all values rounded down to zero. In comparison, the new annual standard 
is violated when the three-year average is above 10 ppb. 

Three of Washington’s monitoring sites are located near major SO₂ emission sources; the fourth 
one represents background air quality in a rural area, and the fifth is situated in a densely 
populated urban area with some industrial activity. The nearest Idaho site is regional-scale; the 
Oregon site is urban-scale; and the British Columbia site sits next to a largest in the region SO₂ 
source. The consistently low concentrations, recorded even near major sources, suggest that 
unmonitored areas, often with fewer and smaller SO2 sources, are meeting the standard. 

This attainment/unclassifiable designation recommendation affirms that current air quality 
regulations, permitting programs, and monitoring efforts are effective at managing SO₂ 
emissions. Ecology does not propose any changes to state SO₂ emission controls in this action. 

This recommendation is submitted to EPA by the Director of Ecology, acting as the Governor’s 
designee. It reflects the official position of the State of Washington. It does not apply to tribal 
lands or territories, which are evaluated and designated separately by EPA. 

We are inviting the public to review and comment on this draft recommendation. We will 
consider public input before finalizing the submission. EPA will notify the Governor and the 
state of its intended designation at least six months prior to finalizing its decision and will also 
conduct its own public review and comment process.
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Introduction 
Overview 
Sulfur oxides (SOx) are gases composed of sulfur and oxygen; the most prevalent and 
environmentally significant are sulfur dioxide (SO2) and sulfur trioxide (SO3). SOx are common 
outdoor air pollutants. The Clean Air Act identifies sulfur oxides – measured by SO2 as the 
indicator – as a criteria pollutant and requires the U.S. Environmental Protection Agency (EPA) 
to establish National Ambient Air Quality Standards (NAAQS). EPA uses ambient SO2 
measurements to represent the broader sulfur oxides family. 

Large quantities of SO2 are generated when sulfur containing fuels (especially coal and high 
sulfur oils) are burned in power plants, industrial boilers, and some commercial heating 
systems. Industrial processes, particularly nonferrous metal smelting of sulfide ores and 
petroleum refining, are also important sources.  

On road diesel vehicles, locomotives, off road equipment, and marine vessels were once 
significant SO2 sources; over the past decade, adoption of ultra-low sulfur diesel and gasoline 
and stringent marine fuel sulfur limits has driven emissions down substantially. Fireworks and 
other pyrotechnics contain sulfur and can generate SO2. Similarly, high acceleration engine 
activities at closed course venues may emit SO2 in proportion to a fuel’s sulfur content. These 
contributions are episodic and highly localized compared with ongoing emissions from major 
point sources. 

Among natural sources, wildfire smoke typically contains relatively modest SO2 compared with 
other pollutants because forest biomass has lower sulfur content than sulfur rich fossil fuels. 
Volcanic and geothermal activity can release substantial SO2 episodically and unpredictably. The 
U.S. Geological Survey (USGS) monitors SO2 emitted by active volcanoes; changes in emission 
rates can signal shifts in activity and support preparedness and response. 

At current ambient levels in the United States, acute, direct adverse effects from SOx are 
infrequent. More commonly, SOx affect people and ecosystems indirectly by forming secondary 
pollutants and contributing to sulfur deposition. According to EPA, at current levels, SOx 
contribute to total sulfur deposition which, in turn, “cause alteration of the biogeochemistry 
and the physiology of organisms from multiple taxonomic groups (e.g., diatoms, lichens, 
herbaceous plants and trees), resulting in declines in biodiversity in terrestrial, freshwater, 
wetland, and estuarine ecosystems in the U.S.” SO2 can also corrode human made structures 
and equipment and impair visibility. The Clean Air Act authorizes EPA to protect public welfare 
from such adverse effects, including – among others – impacts on soils, water, wildlife, 
vegetation, visibility, weather, and climate, as well as damage to property, transportation 
hazards, economic impacts, and effects on personal comfort and well-being. 

To protect the country’s environmental, economic, and cultural resources from the ongoing 
indirect effects of SO2 air pollution, in December 2024, EPA revised the secondary (welfare 
based) SO2 NAAQS by strengthening it from 0.5 parts per million (ppm) – equal to 500 parts per 
billion (ppb) – as a 3-hour average, not to be exceeded more than once in a year, to an annual 
standard with a level of 10 ppb, averaged over three years. The final rule was published in the 
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Federal Register on December 27, 2024, and became effective 30 days after publication. The 
primary 1-hour SO2 standard remains 75 ppb (established in 2010 and retained in 2019) to 
protect public health.  

The states must evaluate air quality data and recommend to EPA how each area meets the new 
standard. Area designations are a regulatory tool for managing air pollution from controllable 
activities. EPA designates areas based on the most recent three full calendar years of certified 
air quality data from the existing monitoring network.6 

EPA may exclude air quality data influenced by unusual, natural, or culturally significant events 
(e.g., wildfires, volcanic activity, fireworks) when making area designations. While we evaluate 
and characterize such events to identify public health risks7, by excluding them from the 
designation process we avoid imposing planning requirements for violations caused by 
uncontrollable or culturally significant events.  

Each area can be designated as: 

• Attainment (meeting the NAAQS) 

• Nonattainment (not meeting the NAAQS) 

• Unclassifiable (not enough information to determine) 

EPA assigns a combined attainment/unclassifiable designation to areas where a portion attains 
the NAAQS based on complete and quality-controlled and assured monitoring data, but there is 
not sufficient data available to verify compliance comprehensively across every part of the area. 
This situation can arise due to several factors: 

• Limited monitoring sites: Washington has an established monitoring network that 
exceeds EPA’s minimum monitoring requirements. EPA’s minimum monitoring 
requirements for SO2 are based on the Population-Weighted Emissions Index (PWEI), 
which factors both the population of an area and its emissions. In Washington, the 
Seattle-Tacoma-Bellevue Metropolitan Statistical Area8 (MSA) has a high enough PWEI 
to require SO2 monitoring. For the Portland-Vancouver-Hillsboro, OR-WA MSA, the 
minimum monitoring requirement is met by the Portland-SE Lafayette Street monitor 
located in Oregon. These two MSAs cover just above 10% of the 71,300 square miles of 
Washington state. It is not feasible – either logistically or financially – to install an 
unlimited number of monitoring stations across every airshed in the state. Even if we 
could install unlimited monitoring sites, many areas are likely to show concentrations 
close to zero, offering limited value for identifying SO₂ "hot spots.” 

 

6 See Ambient Air SO2 Monitoring Network Review and Background (Watkins et al., 2024) at: 
https://www.epa.gov/system/files/documents/2024-04/so2-network-review-and-background_jan2024.pdf 
7During natural events, the public should consult public health agencies for steps to reduce exposure. 
8 https://censusreporter.org/profiles/31000US42660-seattle-tacoma-bellevue-wa-metro-area/  

https://www.epa.gov/system/files/documents/2024-04/so2-network-review-and-background_jan2024.pdf
https://censusreporter.org/profiles/31000US42660-seattle-tacoma-bellevue-wa-metro-area/
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• Absence of significant emission sources: In regions without substantial emission 
sources, ambient concentrations are expected to be near background levels and 
monitoring is generally not informative or required. 

• Default attainment: The areas with substantial emission sources and robust monitoring 
data generally report strong attainment of the NAAQS, allowing for confidence in 
extrapolating these findings to other areas with often much lower SO₂ emissions. 

• Assumed attainment: In the absence of concrete evidence indicating nonattainment, it 
is assumed that the area meets the NAAQS by default. The attainment/unclassifiable 
designation ensures the area is treated as compliant until data potentially indicating 
otherwise becomes available. 

EPA will consider the state’s recommendations before designating each area. 

Washington State Area Designation Recommendation 
This report presents the technical data supporting Washington State's recommendation to 
designate all areas of the state as "attainment" (meeting the standard) and "unclassifiable" 
(insufficient information) for the 2024 annual secondary (welfare-based) NAAQS for SO₂.  

Ecology has conducted a comprehensive assessment of three years of SO₂ monitoring data, the 
latest statewide emissions inventories, and long-term air quality trends. We have also reviewed  
published literature and the Environmental Information Database to identify if any areas in 
Washington might be affected by atmospheric deposition of SO₂. Our findings are as follows: 

• At five monitoring sites, the three-year average annual SO₂ concentrations in ambient 
air are significantly below the newly established standard, with design values9 at all 
monitors rounding to zero. The standard is violated if design values are over 10 parts of 
SO2 per billion parts of air.  

• EPA's monitoring data assessment shows that Washington's neighboring states, Idaho 
and Oregon, also have design values for SO2 well below the 10-ppb standard, 
eliminating concerns over interstate transport of air pollutants in quantities that might 
cause or contribute to nonattainment in Washington. The highest values recorded near 
the border at the monitoring site in British Columbia, Canada, are also showing levels at 
approximately half the standard. 

• The updated emission inventories highlight a marked reduction in SO₂ emissions. These 
reductions are attributed to the closure of several facilities, robust permitting programs, 
improved design technologies, and a widespread switch to low-sulfur fuels. 

• We did not find published environmental assessments indicating any areas in 
Washington are experiencing acidification events or other environmental degradations 

 

9 A design value is a statistic that describes the air quality status of a given location relative to the level of the 
National Ambient Air Quality Standards (NAAQS). See: https://www.epa.gov/air-trends/air-quality-design-values.  

https://www.epa.gov/air-trends/air-quality-design-values
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that could be associated with current levels of SO₂ in the atmosphere or atmospheric 
deposition of sulfur compounds. 

• We found no other evidence that any part of the state might be in nonattainment or at 
risk of nonattainment. 

As a result, Ecology recommends designating the entire state of Washington as 
"attainment/unclassifiable" for the 2024 secondary annual SO₂ NAAQS. 

Public Consultation 
We welcome public review and accept written or oral comments and feedback on the 
information in this report and the conclusions reached. We solicit written and oral comments 
on the proposal via Ecology’s website, as well as through email lists and selected digital or 
printed news media. EPA holds a separate public comment period on their decision on how to 
designate the area. EPA also coordinates the designation actions that might affect tribal lands. 

EPA outlined the schedule and process for initially designating areas in the memorandum “Area 
Designations for the 2024 Revised Secondary Annual Sulfur Dioxide National Ambient Air 
Quality Standard” signed by the EPA Director Peter Tsirigotis on January 25, 2025.10 EPA is 
expected to finalize the designation process in December 2026. Table 1 lists significant 
milestones. 

Table 1. Area designations timeline for the 2024 secondary annual SO2 NAAQS. 

Milestone Date 
EPA promulgated the 2024 secondary annual SO2 NAAQS December 11, 2024 

States and Tribes submit designation recommendations By December 11, 2025 

EPA notifies states and Tribes about intended designations (120-day 
letters) 

August 11, 2026 

EPA holds a 30-day public comment period ~September 2026 

States and Tribes submit any additional information October 2026 

EPA issues final designations By December 11, 2026 

The Washington Administrative Code, specifically WAC 173-400-171(12) quoted below for 
reference, requires Ecology to hold public review and a public hearing for all air quality area 
designation recommendations in Washington state. The federal requirement for the states 
asks, at a minimum, to involve the public if a potential nonattainment area is identified. 
Ecology’s rule allows for consistent processes for all Ecology’s actions implementing the NAAQS, 
and allows the public to review data supporting attainment, nonattainment, and unclassifiable 
area designations. 

 

10 Available at: https://www.epa.gov/system/files/documents/2025-07/2024-revised-secondary-so2-designations-
memo-1-16b-24.pdf  

https://www.epa.gov/system/files/documents/2025-07/2024-revised-secondary-so2-designations-memo-1-16b-24.pdf
https://www.epa.gov/system/files/documents/2025-07/2024-revised-secondary-so2-designations-memo-1-16b-24.pdf
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WAC 173-400-171(12) Special requirements for ecology only actions. 

(a) This subsection applies to ecology only actions including: 

(i) A Washington state recommendation to EPA for the designation of 
an area as attainment, nonattainment or unclassifiable after EPA 
promulgation of a new or revised ambient air quality standard or for the 
redesignation of an unclassifiable or attainment area to nonattainment; 

(ii) A Washington state submittal of a SIP revision to EPA for approval 
including plans for attainment and maintenance of ambient air quality 
standards, plans for visibility protection, requests for revision to the 
boundaries of attainment and maintenance areas, requests for 
redesignation of Class I, II, or III areas under WAC 173-400-118, and 
rules to strengthen the SIP. 

(b) Ecology must provide a public hearing or an opportunity for requesting a 
public hearing on an ecology only action. The notice providing the opportunity 
for a public hearing must specify the manner and date by which a person may 
request the public hearing and either provide the date, time and place of the 
proposed hearing or specify that ecology will publish a notice specifying the 
date, time and place of the hearing at least 30 days prior to the hearing. When 
ecology provides the opportunity for requesting a public hearing, the hearing 
must be held if requested by any person. Ecology may cancel the hearing if no 
request is received. 

(c) The public notice for ecology only actions must comply with the 
requirements of 40 C.F.R. 51.102 (in effect on the date in WAC 173-400-025). 

Document Organization 
Following the Introduction, the analytical chapters establish the technical basis for the 
recommended area designation. 

Chapters 
Sulfur dioxide ambient air quality monitoring 

This chapter introduces the NAAQS “design value” metric used to determine attainment and 
describes Washington’s SO2 monitoring network. It then evaluates Washington’s certified SO2 
monitoring data and considers relevant data from nearby areas in Oregon, Idaho, and British 
Columbia, Canada. 

Sulfur dioxide emission inventories 

In the subsequent chapter, we review sources of SO2 pollution within Washington and analyze 
data from the three-year Washington State Comprehensive Emissions Inventory, the Annual 
Point Source Inventories, and the five-year Puget Sound Maritime Air Emissions Inventory. We 
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also review annual emissions from a small number of large SO2 sources in Oregon, Idaho, and 
British Columbia that are near the Washington state line or the international border. 

National and state SO₂ levels, atmospheric deposition, and visibility trends 

We conclude the technical analysis with a chapter summarizing trends in state and national 
ambient concentrations, wet and dry deposition, and visibility. These trends demonstrate an 
overall decline in sulfur compounds in the environment – including in remote areas where 
direct ambient SO2 monitoring is not feasible – further supporting the recommendation of an 
attainment/unclassifiable designation for all areas, with and without ambient monitoring sites. 

Discussion and conclusion 

The final chapter synthesizes findings from ambient monitoring data, emissions inventories, 
and long‑term trend analyses to present an integrated picture of sulfur oxides in Washington. It 
explains how these multiple lines of evidence converge, while also acknowledging limitations 
inherent in current methods—such as spatial and temporal coverage, instrument detection 
limits, and representativeness of monitoring locations. The chapter reiterates the study’s 
principal conclusions and reinforces Washington’s recommendation for an 
attainment/unclassifiable designation under the Clean Air Act. It concludes with a clear 
description of next steps, including actions for implementation, planned coordination with local 
clean air agencies and federal partners, and priorities for future data collection and 
methodological improvements. 

Appendices 
Appendix A provides foundational context on sulfur oxides air pollutant. It summarizes the 
national and Washington ambient air quality standards, traces the history of SO2 air quality 
designations in Washington, and offers an overview of atmospheric chemistry and 
transformations relevant to SO2. The appendix also describes direct and indirect environmental 
and welfare impacts of sulfur oxides and their compounds, using examples from Washington’s 
experience to illustrate how these effects manifest in practice. 

Appendix B presents the U.S. Environmental Protection Agency’s correspondence approving 
changes to Washington’s ambient air quality monitoring network, providing the administrative 
record that supports the monitoring framework changes. 

Appendix C, to be included with the final submittal, will compile the public involvement record. 
It will contain the public outreach notices issued for this action, the comments received during 
the public review period, and Ecology’s responses to those comments. 

Post–public review revisions 
Following public review, Ecology will revise the document as appropriate to incorporate 
stakeholder input and the agency’s responses. The final submittal will describe any substantive 
changes made from the public review draft and summarize how comments informed the final 
recommendations and implementation steps.
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Sulfur Dioxide Ambient Air Quality Monitoring 

Washington SO2 Ambient Air Monitoring Sites 
As of December 31, 2024, five ambient SO2 monitors operated as part of the Washington 
Ambient Air Monitoring Network using Federal Equivalent Method monitors to measure hourly 
SO2 concentrations in the ambient air. These monitors are in Clallam, King, Skagit, and 
Whatcom counties and serve urban and regional areas. Two SO2 monitors in Whatcom County 
are within proximity; at the published map scale their symbols overlap and display as a single 
dot. Ecology is using the 2022-2024 data collected from these five monitors as the basis for the 
designation assessment. 

 
Figure 1. Map of SO2 monitoring sites in Washington as of December 31, 2024. 

There are other SO2 monitoring programs that focus on specific industrial sources and their 
emissions. However, these source-oriented monitors are not located in areas considered 
“ambient air.” Ambient air is defined as “that portion of the atmosphere, external to buildings, 
to which the general public has access” (40 C.F.R. Part 50.1).  

Because non-ambient monitors do not represent public exposure, their data cannot be used to 
determine compliance with the NAAQS. Instead, attainment assessments must rely on ambient 
air monitors that reflect the air quality experienced by the general population.  
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Each monitor is assigned a specific spatial scale, which represents the size of the area 
characterized by the monitoring site.11 The spatial scales of the SO2 monitors in the Washington 
Network, as of December 31, 2024, range from the microscale to the regional scale. These 
spatial scales are defined as: 

• Microscale: 0 to 100 meters (up to ~328 feet) 

• Middle scale: 100 to 500 meters (~328 to 1,640 feet) 

• Neighborhood scale: 500 meters to 4 kilometers (~0.3 to 2.5 miles) 

• Urban scale: 4 to 50 kilometers (~2.5 to 31 miles) 

• Regional scale: 50 to 1,000 kilometers (~31 to 621 miles) 

Each monitor may have one or more monitoring objectives, which define the purpose of the 
data being collected. The six main objective categories are: 

• General background: Measure overall background concentrations of SO₂. 

• Highest concentration: Capture the maximum expected SO₂ levels within the network 
area. 

• Source-oriented: Assess the impact of specific sources or source categories on local air 
quality. 

• Population exposure: Monitor typical concentrations in densely populated areas. 

• Regional transport: Evaluate the movement of pollutants across regions and support 
secondary standards. 

• Welfare-related impacts: Assess effects on visibility, vegetation, and other welfare-
based concerns. 

The table below summarizes the spatial scale and monitoring objectives of Washington’s 
ambient SO₂ monitors as of December 31, 2024. 

Table 2. Washington SO2 monitoring sites: spatial scale and objectives. 

County  AQS Site ID Spatial Scale Monitor Objective(s) 

Clallam  530090013 Regional (up to 621 mi) General background 

King 530330080 Urban (up to 31 mi) General exposure 

Skagit 530570011 Neighborhood (up to 2.5 mi) Population exposure 

Whatcom 530730013 Microscale (up to 328 ft) Source oriented 

Whatcom 530730017 Microscale (up to 328 ft) Source oriented 

 

11 The spatial scales and objectives are defined in 40 CFR Part 58, Appendix D, Section 1 “Monitoring Objectives 
and Spatial Scales.” 
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Monitors operating at the microscale, middle scale, and neighborhood scale are designed to 
measure air quality over relatively small areas. This is consistent with the nature of direct SO₂ 
emissions and plumes, which tend to dissipate or react with other chemicals—forming different 
sulfur compounds—within one to two miles of the source. According to the EPA’s January 2024 
memorandum, Ambient SO₂ Monitoring Network Review and Background, the background 
monitor in Clallam County likely reflects conditions across large, unmonitored areas with few or 
no significant SO₂ emission sources in the vicinity of the monitoring site. In contrast, the 
smaller-scale monitors in Whatcom, and Skagit Counties are focused on areas with higher SO₂ 
emissions and are intended to represent exposure over limited geographic areas. The urban-
scale monitor in King County is sited to represent the Seattle-Tacoma-Bellevue, WA 
metropolitan area as required by the Population-Weighted Emissions Index of that MSA. 

Design Value Metric 
To assess how each area attains a new or revised NAAQS, each state must collect air quality 
monitoring data in accordance with Appendix T to Title 40 Part 50 of the Code of Federal 
Regulations (CFR). The appendix specifies the protocol for collecting and analyzing air quality 
data and ensuring that monitoring methodologies are consistent and scientifically robust. 
Additionally, it defines methods for measuring SO2 (Specific Federal Reference Methods (FRM) 
and Federal Equivalent Methods (FEM)) to ensure uniformity and comparability across different 
monitoring locations nationally.  

The monitoring data must then be analyzed and computed at each monitoring site. There are 
specific computation rules for averaging the daily SO₂ concentrations and their translations into 
annual averages over a three-year period. These computations result in the metric called a 
“design value.” This metric is then compared against the level of the standard during the area 
designation process. 

The emphasis on the three years of quality-controlled and quality-assured monitoring data 
mitigates the effects of meteorological variability and episodic emissions that may otherwise 
skew data assessments. This period ensures that a design value reflects stable trends rather 
than anomalies, providing a robust long-term assessment of air quality and justifying regulatory 
actions should persistent, repeatable violations be documented. 

EPA calculates and publishes the official design values for all monitoring sites and all criteria 
pollutants at: https://www.epa.gov/air-trends/air-quality-design-values. The states use the 
official design values, in conjunction with the emissions data, meteorology, and other data in 
the designation process specific to each NAAQS.  

2022 – 2024 Annual SO2 Design Values 
All five monitors recorded annual average SO2 concentrations of 0 ppb, calculated using the 
calculation procedures and data handling conventions described in 40 C.F.R. Part 50, Appendix 
T. The monitor in Skagit County (530570011) did not meet the minimum data completeness 

https://www.epa.gov/air-trends/air-quality-design-values
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requirements for calculation of a valid design value.12 These data were retrieved from EPA's Air 
Quality System (AQS) on May 6, 2025. Table 3 below summarizes the design value data. 

Table 3. Washington SO2 monitoring sites: CBSA and 2022 – 2024 design values. 

County  AQS Site ID CBSA 2022-2024 Design 
Value (ppb) 

Clallam  530090013 Port Angeles, WA 0 

King 530330080 Seattle-Tacoma-Bellevue, WA 0 

Skagit 530570011 Mount Vernon-Anacortes, WA 0 (Incomplete) 

Whatcom 530730013 Bellingham, WA 0 

Whatcom 530730017 Bellingham, WA 0 

EPA has stated that the national SO2 network is adequate for implementation of the 2024 
standard. Ecology concurs that the current monitoring sites are representative of statewide 
conditions and to assess compliance. 

Changes to the Washington SO2 Monitoring Network in 2025 
Following the closure of the Intalco aluminum smelter in Whatcom County in 2022, Ecology 
proposed – and EPA approved – the discontinuation of two out of the five ambient SO2 
monitoring sites in Washington. These two sites were originally established in 2017 to meet the 
requirements of the EPA’s 2015 Data Requirements Rule (DRR), which mandated monitoring 
near sources emitting over 2,000 tons of SO2 per year to assess attainment of the 2010 1-hour 
primary SO2 NAAQS.  

With the closure of the facility, the area was re-designated from nonattainment to attainment 
in 2024. As a result, the two microscale monitoring sites in Whatcom County were discontinued 
in January 2025. The discontinuation request can be reviewed in the 2024 Ambient Air 
Monitoring Plan,13 available on Ecology’s website. A copy of the EPA approval letter is included 
in Appendix B. EPA Approval to Discontinue SO2 monitoring sites. Ecology updates this plan 
annually by July 1. 

To verify ongoing attainment of the 2010 1-hour SO₂ standard, the Northwest Clean Air Agency 
(NWCAA) developed an “alternative-to-monitoring” approach. Under this approach, the 
NWCAA annually reviews changes in SO₂ emissions in the area. If any changes are deemed 
significant, the agency will conduct additional screening and air quality modeling. Should the 
modeling indicate that a new SO₂ source may significantly elevate pollutant levels, a new 

 

12 The monitor had to be relocated to a new property across the road from the existing site making it temporary 
nonoperational. 
13 See “2024 Ambient Air Monitoring Network Plan” at: 
https://apps.ecology.wa.gov/publications/SummaryPages/2402017.html  

https://apps.ecology.wa.gov/publications/SummaryPages/2402017.html
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monitoring site will be established. The NWCAA’s 2025 verification process is documented in 
the report titled Verification of Ongoing Attainment in Select Maintenance Areas.14 

Looking ahead to the EPA’s initial designations for the secondary SO₂ NAAQS (due by December 
2026), it is likely that data from the remaining three monitoring sites — located in Clallam, King, 
and Skagit Counties — will be used to inform those decisions. 

SO2 Ambient Monitoring Near Washington’s Stateline 
Monitoring sites in neighboring states Idaho and Oregon, and in British Columbia, Canada, 
particularly those sited near the interstate and international boundary, can also be helpful in air 
quality assessments. In Oregon, the closest monitor to Washington’s boundary is an urban 
monitoring site in Multnomah County. It is also the only SO2 ambient monitoring site in Oregon, 
and it represents multiple counties including Clark County, WA, within the Portland-Vancouver-
Hillsboro, OR-WA Metropolitan Statistical Area.15  

There are three SO2 ambient air monitoring sites in Idaho.16 The closest site to Washington’s 
border is in Boise, Ada County, and is just over 200 miles south-southeast from Asotin County, 
situated in the far southeastern corner of Washington State. The other two sites, sited to 
monitor maximum concentrations from nearby large industrial SO2 sources, are located in 
Bannock and Caribou in southeastern Idaho, over 400 miles away from Washington.  

According to EPA, these four SO2 monitoring sites also have 2022 – 2024 design values well 
within the standard. See Table 4 below for a summary of the location and design values data. 

Table 4. Idaho and Oregon SO2 monitoring sites and 2022 – 2024 Design Values. 

State County - CBSA AQS Site ID 2022-202417          
Annual DV (ppb) 

Idaho Ada – Boise City, ID 160010010 0 
Idaho Bannock – Pocatello, ID 160050004 3 
Idaho Caribou 160290031 2 
Oregon Multnomah – Portland-Vancouver-

Hillsboro, OR-WA 
410510080 0 

The British Columbia Ministry of Environment under the Government of Canada maintains an 
extensive SO2 monitoring site network. The SO2 data along with Canada's other local and 
regional environmental indicators can be viewed on an interactive map18 online at the 

 

14 See “2025 Verification of Ongoing Attainment in Select Maintenance Areas” at: 
https://apps.ecology.wa.gov/publications/SummaryPages/2502018.html 
15 See “Oregon 2025 Annual Ambient Monitoring Network plan” at: 
https://www.oregon.gov/deq/aq/Documents/aqmAnAmbCritPollAMNP.pdf  
16 See “Idaho Monitoring Network Plan” at: https://www.deq.idaho.gov/air-quality/monitoring-network/  
17 AQS Data Retrieval: 5/6/2025. 
18 https://indicators-map.canada.ca/App/CESI_ICDE  

https://www.oregon.gov/deq/aq/Documents/aqmAnAmbCritPollAMNP.pdf
https://www.deq.idaho.gov/air-quality/monitoring-network/
https://indicators-map.canada.ca/App/CESI_ICDE
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Canadian Environmental Sustainability Indicators - Canada.ca website19 and Environment and 
Climate Change Canada Data Catalogue20. The data is reported as annual average annual value 
and as “peak concentrations.” While not exactly the same, the Canadian calculation methods 
are comparable to the calculation methods for the U.S. NAAQS and, thus, can be informative in 
our designation evaluation. 

Figure 3 shows the SO2 monitoring sites located in British Columbia, near Washington’s 
northern Stateline and international border. The figure shows the sites clustered around the 
areas with more SO2 emission sources. The monitoring sites on the map are color-coded 
depending on their annual average hourly levels of SO2, reported in parts per billion. There are 
five color codes representing the following measurements:  

• Dark red/maroon: > 5 ppb 

• Yellow: between 1 - <2 ppb 

• Green: 0.5 - <1 ppb 

• Dark blue: 0 - <0.5 ppb 

• Grey: no recordings 

The monitoring site Butler Park-Trail (NAPS ID: 102201) is located in Trail, about 13 miles north 
of Northport in Stevens County (address: 1875 Columbia Ave., Trail, British Columbia, Canada). 
It is located near a large emitter of SO2 emissions (Teck Trail Operations). Due to the 
transboundary movement of emissions downwind into Stevens County in Washington, this 
monitoring site is of interest to Washington state’s air quality assessment. This site is the only 
site along the border labeled in the red-maroon color indicating that annual hourly average 
ambient concentrations are over 5 parts per billion. 

The SO2 monitoring data gathered in 2010-2023 at this monitoring site is presented in Table 5. 
The annual and peak concentrations of SO2 at the Trail monitoring site show a steady decline in 
recent years, reaching the lowest level recorded, 3.7 ppb annual average, in 2023. While it is 
not a 3-year average design value metric, we recognize that the three years of available data all 
show values significantly below the annual 10 ppb level of the 2024 secondary NAAQS. 
Furthermore, this decline is consistent with the newly implemented control strategies that we 
will discuss more closely in the next chapter on Emissions Inventories. Thus, at this time we did 
not identify evidence prompting any additional evaluations. 

 

 

19 https://indicators-map.canada.ca/App/Detail?id=02102201&GoCTemplateCulture=en-CA  
20 https://data-donnees.az.ec.gc.ca/data/air/monitor/national-air-pollution-surveillance-naps-program/Data-
Donnees?lang=en 

https://indicators-map.canada.ca/App/Detail?id=02102201&GoCTemplateCulture=en-CA
https://data-donnees.az.ec.gc.ca/data/air/monitor/national-air-pollution-surveillance-naps-program/Data-Donnees?lang=en
https://data-donnees.az.ec.gc.ca/data/air/monitor/national-air-pollution-surveillance-naps-program/Data-Donnees?lang=en
https://indicators-map.canada.ca/App/Detail?id=02102201&GoCTemplateCulture=en-CA
https://data-donnees.az.ec.gc.ca/data/air/monitor/national-air-pollution-surveillance-naps-program/Data-Donnees?lang=en
https://data-donnees.az.ec.gc.ca/data/air/monitor/national-air-pollution-surveillance-naps-program/Data-Donnees?lang=en
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Figure 2. SO2 monitoring sites in British Columbia, along the international border21 

 

21 Map citation: https://maps-cartes.ec.gc.ca/arcgis/rest/services/CESI/MapServer/28  

https://maps-cartes.ec.gc.ca/arcgis/rest/services/CESI/MapServer/28
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Table 5. Annual average and peak SO2 levels in Trail, British Columbia, and Canadian 
national averages 2010-2023. 

Year SO2 annual 
average (ppb) 

Peak SO2 (ppb)  SO2 national 
annual average 

Peak SO2 - 
national 
average 

2010 10.1 256.9 1.2 41.7 
2011 8.7 225.4 1.2 28.2 
2012 8.9 240 1.2 30.6 
2013 11.2 276.1 1.1 30 
2014 8.8 164.8 1 25.8 
2015 10.2  0.9 23.6 
2016 11.7 245.3 0.8 24.4 
2017 11.4 303.2 0.8 24 
2018 6.2 181.7 0.7 22.2 
2019 7.5 147 0.7 20.1 
2020 5.9 206.8 0.7 21.1 
2021 5.4 170.1 N/A N/A 
2022 4.5 124.8 N/A N/A 
2023 3.7 99.1 N/A N/A 
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Sulfur Dioxide Emission Inventories 
The majority of anthropogenic sulfur dioxide (SO2) emissions in Washington come from 
industrial and mobile sources. Significant point sources include pulp and paper mills, refineries, 
industrial boilers, and combustion engines. Significant mobile sources include aircraft, 
commercial marine vessels, and on-road vehicles. Natural sources that generate occasional SO2 
emissions include wildfires, volcanic eruptions, and geothermal activity. 

Industrial facilities with an Air Operating Permit (point sources) must report their emissions to 
their respective permitting authority, which is then submitted to EPA as required in the Air 
Emissions Reporting Requirements (AERR) rule. Ecology’s Air Quality Program (AQP) compiles 
the statewide point source emissions annually for review. The AQP also reviews other sources 
of SO2 emissions that are estimated in the EPA’s National Emissions Inventory (NEI).  

The NEI is a comprehensive county-specific report of criteria air pollutant emissions from most 
anthropogenic sources and some natural sources. The NEI categorizes sources as point sources 
(e.g., large industrial facilities, power plants, etc.), nonpoint sources (e.g., residences, 
businesses, and institutions), fire (e.g. wildfire, silvicultural burning, crop residue burning, 
outdoor residential burning), and mobile sources (e.g., aircraft, cars, trucks, ships, locomotives, 
agricultural equipment). The NEI is updated every three years using data from federal, state, 
local, and Tribal agencies. At the time of writing this report, the 2023 NEI is in progress and will 
not be published until May of 2026. 

Ecology’s AQP publishes a Comprehensive Emissions Inventory that is nearly identical to the 
EPA’s NEI but includes additional corrections and more specific information. The data from the 
most recent inventories – 2020 Comprehensive, 2023 Point Source, and 2021 Puget Sound 
Maritime – are summarized below for the purposes of this designation recommendation 
evaluation. 

Washington’s Comprehensive Emissions Inventory 
The “2020 Washington Comprehensive Emissions Inventory Technical Support Document”22 is 
the most recent Comprehensive Emissions Inventory available. It is posted on Ecology’s 
website. Anthropogenic sources of SO2 are the most relevant to ambient air quality and the 
implementation of the 2024 secondary annual SO2 NAAQS.  

The 2020 Comprehensive Emissions Inventory estimated a statewide total from anthropogenic 
sources of 9,212 tons of SO2 emissions, of which 7,482 tons (81%) were from point sources.  In 
2023, point source emissions totaled 3,817 tons, nearly a 50% reduction since 2020 due to the 
closure of the Intalco Alcoa facility and significant reductions at TransAlta Centralia Generation 
and the Packaging Corporation of America. This update will be reflected in the next NEI and 

 

22 https://apps.ecology.wa.gov/publications/summarypages/2002012.html  

https://apps.ecology.wa.gov/publications/summarypages/2002012.html
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Comprehensive update (~May 2026). We overview the 2023 Point Source Emissions Inventory 
in more detail in the next section.  

Among natural sources, SO₂ from wildfires has recently become an area of increasing research 
and emissions quantification. Although wildfires can affect large areas and produce substantial 
smoke, the sulfur content of most vegetative fuels is low and SO₂ emissions are typically small 
relative to particulate matter and carbon monoxide. Large wildfire plumes are often lofted high 
into the atmosphere, limiting surface-level impacts. Wildfire SO₂ emission estimates carry high 
uncertainty due to variability in fuel types, combustion conditions, and plume-rise behavior, 
and are likely to be refined as methods improve. We will continue to track emerging science, 
refine wildfire emission estimates, and reassess should monitoring or modeling indicate a 
meaningful contribution warranting additional analysis. 

Point Sources Emissions Inventory 
We collect data about SO2 emissions generated by permitted point sources in Washington. The 
latest data available is from 2023. There were 110 major permitted sources operating in 
Washington in 2023, with 99% of their SO2 emissions originating from 52 sources. Their 
cumulative SO2 emissions amounted to just under 4,000 tons statewide, marking the lowest 
amount of SO2 emissions in a year on record since the collection of emissions inventory data 
began. 

Significant reductions of SO2 occurred due to curtailments at the Packaging Corporation of 
America's recycling paper mill in Wallula (Walla Walla County), the closures of the Intalco 
Aluminum Smelter in Ferndale (Whatcom County) and COSMO Pulp and Paper (Grays Harbor 
County), and the decommissioning of a coal-fired boiler at the TransAlta Power Plant in 
Centralia (Lewis County). Additional reductions were observed at other industrial sites due to 
upgraded controls, improved operating procedures, and the use of low-sulfur fuel. Table 6 
shows the annual emissions from major point sources, 2016 – 2023, and statewide total SO2 
emissions from major point sources. This downward trend aligns with national trends as well.23 

The locations of these point sources are depicted on the map in Figure 4. Each source is 
indicated by a yellow-orange circle, with three different sizes representing varying emission 
levels. We used the 2023 data for the sources in Washington. The smallest circle represents 
sources that emitted between 100 and 500 tons of SO₂ in 2023; followed by sources that 
emitted between 501 and 1000 tons. The largest circle denotes sources emitting above 1,000 
tons of SO₂ in 2023. The sources are concentrated in the western part of the state. Many 
sources are located near shipping ports and waterways, and some urban areas, with the largest 
emissions found in Lewis, Whatcom, and Clark Counties.  

 

23 To review and download national emissions trends data, visit the EPA website at: https://www.epa.gov/air-
emissions-inventories/air-pollutant-emissions-trends-data. 
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Table 6. Major point sources SO2 emissions,  2016 - 2023, in tons, sorted from largest to 
lowest in 2023. 

County 
(Permitting 
Agency) 

Site Name 2016 2017 2018 2019 2020 2021 2022 2023 

Lewis 
(SWCAA) 

TransAlta Centralia 
Generation, LLC 

1,438 1,707 1,502 2,276 1,609 788 1,254 1,147 

Whatcom 
(NWCAA) 

BP Cherry Point 
Refinery 

781 828 726 608 646 698 848 665 

Cowlitz (ECY 
- Industrial) 

Nippon Dynawave 
Packaging Co. 

376 390 328 392 456 482 433 342 

Skagit 
(NWCAA) 

HF SINCLAIR Puget 
Sound Refinery 

246 225 228 215 224 230 213 232 

Skagit 
(NWCAA) 

CHEMTRADE 174 203 152 153 91 144 168 186 

Cowlitz (ECY 
- Industrial) 

WestRock Longview, 
LLC 

126 198 258 180 250 259 201 183 

Walla Walla 
(ECY - 
Industrial) 

Packaging Corporation 
of America 

692 885 393 363 1,094 1,279 628 138 

Pierce (ECY - 
Industrial) 

WestRock Tacoma Mill 190 190 224 223 208 190 171 134 

Jefferson 
(ECY - 
Industrial) 

Pt Townsend Paper 44 46 68 76 81 78 83 114 

Whatcom 
(ECY 
Industrial) 

Alcoa Primary Metals 
Intalco Works 

4,374 3,987 4,103 3,546 1,613       

Grays 
Harbor (ECY 
- Industrial) 

COSMO Specialty 
Fibers, Inc. 

369 242 255 189 63   269   

  All Other Title V Air 
Operating Permit 
(AOP) Sources 

734 647 685 611 521 668 884 678 

  TOTAL 9,543 9,549 8,923 8,831 6,855 4,815 5,152 3,817 
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Figure 3. Major point sources of SO2 in Washington and adjacent areas; annual 
emissions (tons). 

2021 Puget Sound Maritime Emissions Inventory 
In the western part of the state, especially around the Puget Sound area, sulfur oxides from 
ships and marine vessels have historically been a significant source of SO2. To understand the 
maritime and port related emissions, the Puget Sound Maritime Air Forum prepares the Puget 
Sound Emissions Inventory (PSEI) report.24 It captures maritime-related air emissions and 
involves collaboration between seven ports, six government agencies, and three industrial 
partners. The report is prepared every five years, and the most recent inventory was released in 
2021. 

As shown in Table 7 below, there has been a 97% decline in SO2 emissions between 2005 and 
2021. The Puget Sound Maritime Air Forum explains that “the decline in emissions is attributed 
to strategic investments in electrification, cleaner engine technologies, operational efficiencies, 
and the implementation of the North American Emissions Control Area regulation, which 
requires vessels to burn lower sulfur fuels while within 200 miles of shore.”25  

 

24 Data from Puget Sound Marine Air Forum. 2024. The 2021 Puget Sound Emissions Inventory (PSEI) report 
Results Summary: https://pugetsoundmaritimeairforum.org/wp-
content/uploads/2024/06/revised_onesheet_pugetsoundregional_05.09_final_press.pdf 
25 Visit: https://www.nwseaportalliance.com/newsroom/new-report-shows-maritime-related-air-emissions-
continue-decrease-puget-sound-region  

https://pugetsoundmaritimeairforum.org/wp-content/uploads/2024/06/revised_onesheet_pugetsoundregional_05.09_final_press.pdf
https://pugetsoundmaritimeairforum.org/wp-content/uploads/2024/06/revised_onesheet_pugetsoundregional_05.09_final_press.pdf
https://www.nwseaportalliance.com/newsroom/new-report-shows-maritime-related-air-emissions-continue-decrease-puget-sound-region
https://www.nwseaportalliance.com/newsroom/new-report-shows-maritime-related-air-emissions-continue-decrease-puget-sound-region
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Table 7. Puget Sound maritime SO2 emissions (tons), in 2005, 2016, and 202126. 

Source category NOₓ VOC CO SO₂ PM₁₀ PM₂.₅ DPM BC CO₂e 

Ocean-going 
vessels 

10,465 316 891 364 151 139 125 40 609,081 

Harbor vessels 6,784 377 1,887 45 43 42 37 12 476,977 

 Recreational 
vessels 

910 1,277 10,237 1 29 27 6 7 132,379 

Locomotives 860 49 180 1 25 23 25 18 67,642 

Cargo-handling 
equipment 

261 20 104 0 16 16 16 12 60,408 

Heavy-duty 
vehicles 

767 17 390 2 7 7 7 6 238,471 

Fleet vehicles 3 1 17 0 0 0 0 0 1,719 

2021 Total 20,050 2,057 13,707 372 380 358 326 157 1,586,676 

2016 Total 23,477 3,081 17,372 369 525 495 464 238 1,651,612 

2005 Total 29,846 3,793 21,346 13,521 2,220 1,847 1,802 367 1,755,023 

2021 vs 2016

 

-15% -33% -21% 1% -28% -28% -30% -34% -4% 

2021 vs 2005

 

-33% -46% -36% -97% -83% -81% -82% -57% -10% 

NOₓ (nitrogen oxide), VOC (volatile organic compounds), CO (carbon monoxide), SO₂ (sulfur dioxide), PM₁₀ (particulate matter 
<10 microns), PM₂.₅ (particulate matter <2.5 microns), DPM (diesel particulate matter), BC (black carbon), CO2e (carbon dioxide 
equivalent) 

 

 

26 See footnote 24 above. 
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SO2 Emission Sources Near Washington’s Stateline, in Idaho, 
Oregon, and British Columbia 
We used the EPA Emissions Modeling Platform and Canada’s National Pollutant Release 
Inventory Dashboard (NPRI)27 to identify sources over 100 tons of SO2 situated near 
Washington State, in Canada, Idaho, and Oregon based on 2022 data. The sources are depicted 
in Figure 4 with the size of the yellow-orange circles labeling facilities that emit between 100-
500 tons, 501-1,000 tons, and 1,000+ tons of SO2. 

Wauna Mill, OR is the largest of the closest sources to Washington within the U.S. There are 
five facilities in British Columbia, Canada that are located near the border with Washington 
State. Of them, the Tech Trail Operations metallurgical smelter in Trail, BC is by far the largest 
and closest of the sources. 

Annual 2022 emissions from Oregon and Idaho sources that emitted 100 tons or more of SO2 
are summarized in Table 8 below. 

Table 8. SO2 sources over 100 tons in Idaho and Oregon. 

000000
State-
County 

2022 
SO2 

(tons) 

2026 
SO2 

(tons) 

Facility Name Facility 
Type 

NAICS 
Description 

Lat Lon 

ID-Power 725 717 J R SIMPLOT 
COMPANY-DON 
SIDING POCATELLO 

Fertilizer Plant Phosphatic Fertilizer 
Manufacturing 

42.9084 -112.526734 

OR-
Clatsop 

532 524 Wauna Mill Pulp and 
Paper Plant 

Paper Mills 46.1558 -123.4058 

ID-
Caribou 

434 429 ITAFOS CONDA LLC Fertilizer Plant Phosphatic Fertilizer 
Manufacturing 

42.7381 -111.54009 

ID-
Caribou 

401 387 P4 PRODUCTION 
LLC (TV FACILITY) 

Chemical Plant Other Basic Inorganic 
Chemical 
Manufacturing 

42.6879 -111.58822 

OR-
Malheur 

179 193 EP Minerals, LLC Unspecified Other Crushed and 
Broken Stone Mining 
and Quarrying 

43.9497 -117.3719 

ID-Twin 
Falls 

161 159 AMALGAMATED 
SUGAR COMPANY - 
TWIN FALLS 

Sugar Mill Beet Sugar 
Manufacturing 

42.5318 -114.4319 

In Trail, British Columbia, Canada, less than 10 miles from Washington’s northern boundary and 
Stevens County, is one of the world’s largest fully integrated zinc and lead smelting and refining 
complexes - Teck’s Trail Operations28. The metallurgical operations produce refined zinc and 
lead, a variety of precious and specialty metals, chemicals and fertilizer products. NPRI 

 

27 https://www.canada.ca/en/environment-climate-change/services/national-pollutant-release-inventory/tools-
resources-data/all-year-dashboard.html  
28 https://www.teck.com/operations/canada/operations/trail-operations/  

https://www.canada.ca/en/environment-climate-change/services/national-pollutant-release-inventory/tools-resources-data/all-year-dashboard.html
https://www.canada.ca/en/environment-climate-change/services/national-pollutant-release-inventory/tools-resources-data/all-year-dashboard.html
https://www.teck.com/operations/canada/operations/trail-operations/
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recorded the following total SO2 emissions generated at Teck Metals Ltd. - Trail Operations 
(NPRI ID 3802; Address: 25 Aldridge Avenue, Trail, BC, V1R 4L8; NAICS 331410 - Smelting and 
Refining). Tech Trail Operations is by far the largest source of SO2 emissions within or near the 
Washington state borders. 

Table 9. Teck Trail Operations annual SO2 emissions 2015 – 2024. 

Year 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024* 
Tons 4,486 5,161 5,307 3,966 4,201 4,171 3,393 2,647 2,112 1,806 

*2024 data is incomplete as of the time of writing this report. 

Over the past decade, the Trail Smelter has invested in modernizing the facility and installing 
more effective controls. On its website, the following efforts to reduce and control SO2 
emissions are listed (as retrieved on October 9, 2025):  

Sulphur Dioxide (SO2) Reduction Program:  

Teck Trail Operations currently captures more than 99% of the sulfur contained in feed 
and meets the highest standard for sulfur capture for base metal smelters across 
Canada, which is equal to levels of capture achieved in new facilities.   

Teck Trail Operations operates under permits established by the BC Ministry of 
Environment and Climate Change (ENV). With the recent addition of SO2 to the 
Canadian Ambient Air Quality Standards, permitted levels have dropped. In response, 
Trail Operations is driving improvements to lower SO2 emissions through several 
completed and ongoing initiatives, including: 

• two new state-of-the-art Acid Plants, which were installed in 2014 and 2018 
• upgrades to the SO2 scrubbing systems, which were completed in 2020 
• an upgrade to the KIVCET feed drying process, expected to be completed in 2023 
• additional improvements to operational controls through sophisticated weather 

modelling and data analysis to support air quality predictions and inform short-
term production adjustments 
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National and State Trends: SO₂ Levels, Atmospheric 
Deposition, and Visibility 

When examining national and state trends of ambient SO₂ concentration, sulfate deposition, 
and light extinction (a measure of visibility), a clear downward trajectory is evident. We present 
below select data summaries from these environmental monitoring networks. This further 
demonstrates the overall reduction of SO2 pollution and attainment of the NAAQS; and 
supports Washington’s recommendation of attainment of the new secondary annual SO2 
NAAQS in all of Washington. 

Ambient Levels of SO2 Trends 
EPA’s air trends data show that between 1980 and 2022, the national average ambient 
concentration of SO₂ declined by about 94%. The national average annual mean SO₂ 
concentration decreased from 12.1 ppb to 0.7 ppb over this period (Figure 5). The graph also 
includes two additional trend lines: 90% of sites have concentrations below the upper line, and 
10% of sites have concentrations below the lower line. Since 1980, the 90th‑percentile line has 
trended downward, showing a decrease of more than 20 ppb. 

 
Figure 4. National SO2 air pollution trends, 1980 – 2022 (EPA). 

Statewide monitoring trends show similar reductions. Annual mean SO2 concentrations 
recorded at six monitoring sites in Washington are plotted in Figure 5 below. The two National 
Core network sites operated continuously since their respective installations: Seattle-Beacon 
Hill since 2000 and Cheeka Peak since 2008. Other sites have been deployed for shorter time 
periods to assess localized conditions.  

The locations plotted are:  

• 530070012 – Malaga/Alcoa Wenatchee (Chelan County) 
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• 530090013 – Cheeka Peak (Clallam County) 

• 530330080 – Seattle Beacon Hill (King County) 

• 530570011 – Anacortes (Skagit County) 

• 530730013 – Ferndale / Intalco (Whatcom County) 

• 530730017 – Ferndale / Intalco (Whatcom County) 

Hollow triangles on the plot indicate years that do not meet completeness criteria, while filled 
circles represent valid annual means. A dashed 10 ppb reference line lies above all data points; 
recent annual means are roughly an order of magnitude lower. 

 
Figure 5. Annual mean SO2 concentration trends at monitoring sites in Washington. 

Site highlights: 

• Cheeka Peak (530090013) remains among the lowest (≤0.5 ppb) across its record.  

• The Malaga/Alcoa Wenatchee area site (530070012) has a shorter record (2017–2021) 
with similarly low values (≤0.5 ppb). 

• Beacon Hill (530330080) declines from a peak of 4 ppb (2000–2002) to ≤1 ppb in recent 
years. 

• Anacortes (530570011) operated since 2013, with annual means from 0.5-1 ppb 
trending downward to ≤0.5 ppb by 2022–2024.  

• Whatcom/Intalco (530730013) is elevated in 2017–2020 (2-4 ppb) before dropping to 
≤0.5 ppb by 2021; the companion Whatcom site (530730017) recorded annual means of 
1-2 ppb in 2017–2019, declining to ≤0.5 ppb by 2022–2024.   
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Atmospheric Sulfur Deposition Trends 
Corresponding with the reductions in ambient SO₂ concentrations, a comprehensive study 
conducted from 2002 to 2017 revealed decreasing trends in both wet and dry sulfur deposition 
across the continental U.S.29 A separate study of high‑elevation national parks in the western 
U.S. (1985‑1999) found declines in lake and precipitation levels of SO₄, a related Sulfur 
compound, indicating a response to reduced SO₄ deposition.30 Deposition reduction rates vary 
regionally, with the eastern U.S. generally showing higher deposition and larger absolute 
declines, while the western U.S. exhibits notable decreases, particularly near sources or 
downwind of emissions. 

Ecosystems (especially lakes) show decreasing SO₄ concentrations in water over time consistent 
with reduced deposition. This suggests partial recovery from acidification in some western 
areas.31 However, recovery is not always uniform: some watersheds may retain stored sulfate; 
soils may still be leaching sulfur or have changes that persist even after emissions drop. Some 
western lakes that are vulnerable (low buffering) might still be at risk of episodic acidification 
during heavy storms or dry spells.  

To monitor atmospheric deposition and its effects on agricultural crops, forests, rangelands, 
surface waters, and other natural and cultural resources, the National Atmospheric Deposition 
Program32 (NADP) was established in 1977 under the State Agricultural Experiment Station with 
support from the U.S. Department of Agriculture. The NADP program is hosted at the University 
of Wisconsin-Madison/Wisconsin State Laboratory of Hygiene.  

Furthermore, to enhance understanding of acidic precipitation's causes and effects, the 
National Acid Precipitation Assessment Program (NAPAP) was instituted in 1981. This program 
initiated the National Trends Network (NTN), a long-term precipitation chemistry network 
comprising sites located far from point sources.  

To unify efforts, NADP and NTN later merged under the designation NADP/NTN, benefiting 
from consistent siting criteria, operational procedures, and a shared analytical laboratory. Many 
NADP/NTN sites are supported by the U.S. Geological Survey (USGS) – NAPAP’s lead agency for 
deposition monitoring. The NADP collects data on chemistry in precipitation along with air 
concentrations of ammonia and other toxics (e.g., mercury). These sites measure free acidity 
(H+ as pH), conductance, and various ions such as calcium (Ca²⁺), magnesium (Mg²⁺), sodium 
(Na⁺), potassium (K⁺), sulfate (SO₄²⁻), nitrate (NO₃⁻), chloride (Cl⁻), and ammonium (NH₄⁺).  

 

29 https://acp.copernicus.org/articles/22/12749/2022 “Long-term regional trends of nitrogen and sulfur deposition 
in the United States from 2002 to 2017” 
30 https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002WR001533 “Changes in the chemistry of lakes 
and precipitation in high-elevation national parks in the western United States, 1985–1999” (AGU) 
31 AGU Publications 
32 https://nadp.slh.wisc.edu/  

https://acp.copernicus.org/articles/22/12749/2022
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002WR001533
https://nadp.slh.wisc.edu/
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The Cooperative Institute for Research in the Atmosphere33 (CIRA), a research organization 
affiliated with Colorado State University, collaborates with the National Oceanic and 
Atmospheric Administration (NOAA) and conducts research focused on atmospheric science 
and weather-related phenomena. CIRA uses NADP/NTN and inputs for data analysis that helps 
state and federal agencies and scientists track changes in atmospheric deposition and visibility 
impairment over time. CIRA developed the graphs in Figure 6, Figure 7, and Figure 8 below. 
They show wet deposition data, in kilograms per hectare, collected at three NADP/NTN sites in 
Washington’s Mount Rainier, North Cascades, and Olympic National Parks.  

 
Figure 6. Annual wet deposition of sulfate ions, Mount Rainier National Park, 1980 – 2023. 

 

33 Regional Haze Technical Support System (RTSS) (TSSv3); CSU and the Cooperative Institute for Research in the 
Atmosphere (CIRA), 03 Oct 2025, https://views.cira.colostate.edu/tssv3  

https://views.cira.colostate.edu/tssv3
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Figure 7. Annual wet deposition of sulfate ion, North Cascades National Park, 1980 - 
2023.  

 
Figure 8. Annual wet deposition of sulfate ion, Olympic National Park, 1980 – 2023. 

The Clean Air Status and Trends Network (CASTNET) estimate dry deposition using measured 
atmospheric concentrations with modeled deposition velocities (i.e., the rate at which the 
gases and particles are deposited to the surface).  

The CASTNET federal sponsors (EPA, National Park Service, and Bureau of Land Management) 
provide site infrastructure and equipment, training, quality assurance activities, and data 
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analysis to reduce the burden on network partners that operate the sites. CASTNET data are 
used to: 

• Assess regional and international pollutant transport 
• Validate and evaluate chemical transport models (e.g., EPA’s Community Multiscale Air 

Quality (CMAQ) model) 
• Inform NAAQS reviews that consider human health and environmental impacts due to air 

pollution 

Most CASTNET sites are co-located with NADP monitoring locations. Air quality observations 
from CASTNET are combined with NADP’s precipitation chemistry measurements (“wet 
deposition”) and modeled values from EPA’s CMAQ model to estimate total (wet + dry) 
atmospheric deposition and report on trends. This technique is referred to as measurement 
model fusion. CASTNET is the only network in the U.S. reporting dry and total deposition34. 
Figure 9 and Figure 10 below show how much dry and total deposition decreased across the 
country.  

There is one active CASTNET site in Washington collecting site-specific sulfur deposition 
monitoring data. The site is located in the southeast corner of the state, on the Confederated 
Tribes of the Umatilla Indian Reservation (AQS Site ID 530139991; CASTNET Site ID UMA009.) 
We included a deposition trend (2000 – 2023) from this site in Figure 11.  

 

34 “Measurement Model Fusion Method for Estimating Total Deposition (TDEP MMF): Method and TDEP data 
products” at: https://nadp.slh.wisc.edu/committees/tdep/  

https://nadp.slh.wisc.edu/committees/tdep/
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Figure 9. CASTNET total sulfur (dry + wet) deposition, in kg / square hectare, 2000 – 2002. 

 
Figure 10. CASTNET total sulfur (dry + wet) deposition, in kg / square hectare, 2021-2023. 
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Figure 11. CASNET trends, Confederated Tribes of the Umatilla Indian Reservation, 2000 
– 2023. 35 

Ammonium Sulfate Visibility Impact Trends 
In addition to the above monitoring programs, the Interagency Monitoring of Protected Visual 
Environments (IMPROVE) program, a multiagency cooperative effort to protect visibility and 
reduce regional haze in national parks and wilderness areas, obtains a complete signature of 
the composition of the airborne particles affecting visibility, including sulfate ions presence.  

Each IMPROVE monitor collects a 24-hour sample of these particles onto a set of filters every 
three days to determine the standard chemical components causing visibility impairment at 
that site. Some of the particles that compose aerosols absorb light, while others reflect or 
scatter light. Both absorption and scattering of light result in light extinction. Light extinction is 
the technical term for visibility impairment between the viewer and the light source.  

The Western Regional Air Partnership (WRAP) and CIRA analyze and compile the IMPROVE 
monitoring data for consistency in regional haze planning among Western states. They use 
IMPROVE monitoring data to evaluate annual trends for each aerosol species contributing to 
visibility impairment and regional haze. Ammonium sulfate (NH4)2SO4 is a particle that contains 
sulfur compounds and is one of the particles that is evaluated at the IMPROVE sites.  

The charts in Figure 12 – Figure 17 illustrate the ammonium sulphate aerosol contributions to 
light extinction on all days (clearest and haziest) at IMPROVE sites in Washington. 

 

35 Data source: https://www.epa.gov/castnet/uma009 

 

 

 

 

 

 

 

 

 

 


  

https://www.epa.gov/castnet/uma009
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Figure 12. Ammonium sulfate light extinction, Mount Rainier National Park, 1991 – 2024. 

 
Figure 13. Ammonium sulfate light extinction, North Cascades National Park, 2001 – 2024.  
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Figure 14. Ammonium sulfate light extinction, Alpine Lakes Wilderness, 1997 – 2024. 

 

Figure 15. Ammonium sulfate light extinction, Mount Adams and Goat Rocks Wilderness, 2001 - 2024. 
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Figure 16. Ammonium sulfate light extinction, Olympic National Park, 2002 – 2024. 

 

Figure 17. Ammonium sulfate light extinction, Pasayten Wilderness, 2001 - 2024. 
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Discussion and Conclusion 
Findings 
In this document, we evaluated sulfur oxides in Washington’s ambient air to determine 
whether all areas were meeting the 2024 annual secondary NAAQS for SO₂ (10 ppb). We 
comprehensively reviewed SO₂ monitoring data, emissions inventories, and air quality trends 
Based on available data and accepted evaluation methods, Ecology has robustly demonstrated 
that all areas in Washington are meeting the standard (attainment) or qualify for an 
unclassifiable designation.  

Key findings: 

• Air quality monitoring indicates attainment: 

• Washington operates five SO₂ monitoring sites; all report levels well below the 
10-ppb annual standard. 

• Additional monitoring data from adjacent states and Canada also report low 
values. 

• Ecology concurs with EPA that data from the monitoring sites not significantly 
affected by nearby sources can be indicative of broader areas where emissions 
are modest and no monitors are sited. 

• Emissions inventories: 

• Anthropogenic SO₂ emissions in Washington are dominated by major point 
sources, which account for more than 80% of statewide SO₂; the statewide total 
is below 10,000 tons per year. 

• Major sources include power plants and industrial sites. Emissions have declined 
due to technological upgrades, regulatory measures, and widespread fuel 
switching to low sulfur options in industry and transportation. 

• In 2023, 24 of Washington’s 39 counties had at least one permitted SO₂ point 
source. Of these 24 counties, only eight had combined point source SO₂ 
emissions above 100 tons per year; seven of the eight emitted up to 800 tons per 
year. 

• As of 2023, Lewis County had the highest SO₂ emissions (1,232 tons), of which 
1,147 tons were from the TransAlta Power Plant.  
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• Dispersion and Prevention of Significant Deterioration permit modeling findings: 

• Although no ambient SO2 monitors were located near the TransAlta Power Plant, 
Washington's largest SO2 emitter during the evaluation period, we find: 

• TransAlta is the only regionally influential SO2 source within several 
counties. Other nearby sources collectively emit well below levels that 
would materially affect ambient design values. 

• When the facility emitted more than 2,000 tons per year of SO2, EPA, 
Ecology, and the Southwest Clean Air Agency (SWCAA) required refined 
dispersion modeling. The modeling did not identify any short term "hot 
spots" violating the health based 2010 1-hour SO2 NAAQS. Additionally, 
TransAlta's PSD permits included a demonstration of compliance with the 
2010 1-hour SO2 NAAQS. While the 2010 1-hour and 2024 annual SO2 
standards use different metrics, EPA has issued memorandum36 allowing 
a Prevention of Significant Deterioration (PSD) demonstration for the 
primary 1-hour SO2 NAAQS to also satisfy the demonstration requirement 
for the secondary annual SO2 NAAQS.  

• Ambient monitors located near comparable large industrial SO2 sources 
in Oregon, Idaho, and Canada report concentrations well within the 2024 
annual SO2 standard. 

• While this recommendation is based on the 2022-2024 evaluation period, it is 
notable that on December 9, 2025, the owners announced plans to convert one 
boiler to a natural gas fueled generation system, with a long-term power sales 
agreement to Puget Sound Energy (PSE) through December 2044. Natural gas 
combustion produces negligible SO2 emissions. 

• Indirect findings: 

• Continued emission reductions from power plants and industry are contributing 
to measurable improvements in ecosystem indicators (e.g., lakes and soils 
deposition) and public welfare (e.g., visibility and recreation). 

• We did not identify environmental assessment reports indicating significant 
degradations attributable to current SO₂ levels or to atmospheric deposition of 
sulfur compounds. 

• We found no evidence that any part of the state is in nonattainment or at risk of 
nonattainment. 

Our technical support documentation meets or exceeds Clean Air Act and EPA requirements for 
initial area designations. We also note current scientific and methodological limitations that 
may be addressed in the future as science and technology improve: 

 

36 https://www.epa.gov/system/files/documents/2024-12/secondary-so2-naaqs-psd-memo-12-10-24.pdf  

https://www.epa.gov/system/files/documents/2024-12/secondary-so2-naaqs-psd-memo-12-10-24.pdf
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• Hyper-local impacts: Hyper-local conditions, influenced by fine-scale geography and 
meteorology, and intense but episodic rises in emissions (e.g. fireworks) cannot be 
exhaustively individually evaluated with current monitoring, emission inventory, and air 
quality modeling resources and methods. 

• Population-centric monitoring siting: The ambient air quality monitoring network is 
primarily sited for the health-based (primary) NAAQS (e.g., using the 
Population-Weighted Emissions Index, PWEI). There is no parallel siting index centered 
on ecosystems, bioregions, or biological sensitivity to SO2 air pollution. 

• Changes in emissions over time: Designations reflect the most recent data and assume 
existing regulations will sustain attainment. Changes in emissions, emerging new 
sources or technologies, atmospheric chemistry, or meteorology could alter air quality 
after designations are finalized. 

• Standards reconsideration: Future research may indicate that ecological critical loads 
are exceeded in sensitive ecosystems, warranting lower standards or revised 
methods/implementation. 

These limitations do not diminish the substantial progress achieved to date or the strength of 
our recommendation to designate all areas in Washington as attainment/unclassifiable for the 
2024 annual secondary SO₂ NAAQS. Rather, they clarify the scope of the designation process 
and identify areas where further research or alternative evaluation approaches may be 
warranted. 

Next Steps 
Following the public review process, Ecology will respond to comments, and the Director will 
decide whether to submit Washington’s recommendations to EPA. The EPA Administrator will 
consider state recommendations before proposing the designation for public comments. EPA is 
expected to notify the states of any intended modifications by August 10, 2026, and finalize the 
designations by December 10, 2026. 

Once initial designations are finalized, areas designated as attainment or unclassifiable will 
continue routine monitoring and implementation of existing permitting and compliance 
programs. If an area is designated nonattainment, the state must plan to return the area to 
attainment; this may include additional monitoring and permitting requirements. 

In parallel with the designation process, states must review their regulatory infrastructure—
rules, permitting, compliance, and enforcement programs—to ensure the structure provides for 
implementation of the new standard. The state must submit an Infrastructure State 
Implementation Plan revision, attesting to the existing or updated regulatory framework, by 
December 10, 2027. 

Under the federal Clean Air Act, EPA reviews the adequacy of the NAAQS considering the latest 
science on a five-year cycle. The Administrator may revise an existing standard or establish a 
new one when warranted by scientific evidence. Areas are not re-designated for the same 
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standard unless they are found to be in nonattainment or if sufficient evidence supports a state 
or public petition for reevaluation based on changed emissions or newly identified impacts. 

Washington and its partners will continue routine monitoring and permitting to protect public 
health, visibility, and ecosystems so residents can enjoy the state’s natural resources for 
generations to come. We thank the public, Tribal governments, local clean air, state, and 
federal agencies, and industry partners for upholding the values protected by the federal and 
state Clean Air Acts and helping advance Ecology’s Air Quality 2030 vision of “Clean air for a 
healthy and vibrant Washington.” 
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Appendix B. EPA Approval to Discontinue SO2 Monitoring 
Sites 
Appendix C. Public Review and Response to Comments 
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Appendix A. Background 
National and State SO2 Ambient Air Quality Standards 
EPA establishes the National Ambient Air Quality Standards (NAAQS) for common “criteria” air 
pollutants. The "criteria pollutants" include sulfur oxides (SOx) as well as fine and coarse 
particles (PM2.5 and PM10), ozone (O3), nitrogen oxides (NOx), carbon monoxide (CO), and lead 
(Pb).  There could be more than one standard for each of the criteria pollutants. Primary 
standards are set at levels protective of human health, whereas secondary standards aim to 
protect public welfare from adverse effects of the criteria pollutants and their compounds.  

Sulfur Oxides Criteria Pollutant 
Upon release, SOx gases can remain in the atmosphere for several days, while undergoing a 
series of complex transformations in the form of oxidation. These reactions depend on the 
meteorology (temperature, pressure, moisture, mixing wind speeds) and the availability of 
oxidants, like ozone, and the speed of the reactions can be influenced by catalysts, like iron 
metal ions.  

In the presence of sunlight, drier air, and oxidants such as ozone (O₃) or hydroxyl radicals (•OH), 
SO₂ is oxidized to sulfur trioxide (SO3). This is known as gas phase transformation (gas-to-gas): 

SO₂ + •OH → HOSO₂• 

HOSO₂• + O₂ → HO₂• + SO₃ 

SO₃ gas is highly reactive and, thus, very transient. Upon contact with atmospheric moisture, it 
will instantaneously form sulfuric acid (H₂SO₄): 

SO₃ + H₂O → H₂SO₄ 

The formation of sulfuric acid marks a key stage in the acidification cycle and formation of acid 
rain. The widespread environmental impacts from acid rainfall range from acidification of soils 
and water bodies to accelerating the deterioration of built structures. 

In more moist air, in the cloud and fog droplets, instead of the gaseous reactions described 
above, SO₂ dissolves and forms sulfites (SO₃²⁻) and sulfates (SO4²⁻). This transformation is called 
aqueous-phase oxidation. The droplets can then form secondary aerosols. Ammonium sulfate 
((NH₄)₂SO₄) and sulfuric acid aerosols are the most common secondary inorganic aerosols. 
Some of them can add up to a significant fraction of fine particulate matter (PM2.5). Sulfate 
aerosols can worsen the haze and visibility.  

In some cases, natural processes will be sufficient to recycle and neutralize the negative effects 
of atmospheric deposition of pollution, and, in others, the ecosystems and built structures may 
not have sufficient buffering or neutralizing capacity to process all deposited sulfur-compounds 
leading to imbalances and damages. EPA has comprehensively evaluated the SO2 atmospheric 
chemistry and evidence for negative impacts on ecosystems and welfare during a multi-year 
scientific review. It resulted in an encyclopedic-level synthesis of the policy-relevant science in 
“The Integrated Science Assessment (ISA) for Oxides of Nitrogen, Oxides of Sulfur, and 
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Particulate Matter―Ecological Criteria.”37 The graphic in Figure 18 is a copy of a graphic in 
Figure IS-2 on page 10 of the ISA publication. It summarizes atmospheric chemistry, deposition, 
and ecological effects of SO2 emissions and lists ISA chapters that discuss deposition processes 
and their ecological effects for those who desire further information. 

Figure 18. Atmospheric chemistry, deposition, and ecological effects of emissions of SOx. 

Table notes: Ca2+ = calcium ion; GHG = greenhouse gas; H+ = hydrogen ion; H2SO4 = sulfuric 
acid; HNO3 = nitric acid; Mg2+ = magnesium ion; N2O = nitrous oxide; N = nitrogen; NH3 = 
ammonia; NH4+ = ammonium; NHX = NH3 + NH4+ + reduced organic nitrogen compounds; NO = 
nitric oxide; NO2 = nitrogen dioxide; NO3− = nitrate; NOX = NO + NO2; PAN = peroxyacetyl 
nitrate; PM = particulate matter; SO2 = sulfur dioxide; SO42− = sulfate; SOX = SO2 + SO42−; VOC = 
volatile organic compounds. The sum of reactive oxidized nitrogen species is referred to as NOY 
(NOY = NO + NO2 + HNO3 + 2N2O5 + HONO + NO3

− + N2O PAN + other organic nitrates). 

Although not explicitly indicated, wet and dry deposition of PM components (e.g., metals, 
minerals, and secondary organic aerosols) also occur and contribute to ecological effects. 

Source: Modified from U.S. EPA (2008a1). 

37 U.S. EPA. Integrated Science Assessment (ISA) for Oxides of Nitrogen, Oxides of Sulfur and Particulate Matter 
Ecological Criteria (Final Report, 2020). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-
20/278, 2020. Accessed at: https://www.epa.gov/isa/integrated-science-assessment-isa-ecological-criteria-
assessment-oxides-nitrogen-oxides-sulfur 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=157074
https://www.epa.gov/isa/integrated-science-assessment-isa-ecological-criteria-assessment-oxides-nitrogen-oxides-sulfur
https://www.epa.gov/isa/integrated-science-assessment-isa-ecological-criteria-assessment-oxides-nitrogen-oxides-sulfur
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SO2 NAAQS overview 
On April 28, 1971, EPA established primary and secondary annual SO2 standards for the first 
time (36 FR 8186). The primary SO2 standards were set as an annual average of 0.03 parts per 
million (ppm) and 24-hour level of 0.14 ppm, not to be exceeded more than once per year. The 
secondary SO2 standards were set as an annual average of 0.02 ppm and a 3-hour average of 
0.5 ppm, not to be exceeded more than once per year.  

In 1973, after reviewing available science, EPA revoked the annual secondary SO2 standard of 
0.02 ppm due to a lack of evidence of adverse effects on public welfare at ambient 
concentrations (38 FR 25678). In 1993 and 1996, EPA concluded that the existing primary and 
secondary SO2 standards continued to provide the requisite level of public health protection 
and, therefore, did not change them.  

In 2010, after a multi-year science review and consultation process, EPA established a new 
primary 1-hour SO2 standard (75 FR 35520). This change was necessary due to increasing 
evidence showing that short-term impacts to certain high levels of SO2 can cause symptoms and 
health impairments. Despite the new and more stringent short-term standard, the 1971 annual 
and 24-hour primary SO2 standards remained in effect in some specified areas.   

The 2010 1-hour primary standard was further reviewed and retained in 2019, with no changes. 
In 2012, the three-hour secondary SO2 standard was retained, without revision.  

In December 2024, due to the mounting evidence of welfare-related, secondary impacts at the 
lower SO2 levels, EPA made the decision to revise the 3-hour standard and added a new annual 
secondary standard (89 FR 105692). The new standard is set at the level of 10 ppb, in the form 
of an annual average that is further averaged over three years. EPA did not revoke the 3-hour 
standard at the same time, in effect leaving both the 3-hour and annual standards in effect. 

Table 10 contains information from the “History of SO2 NAAQS” table that was published at the 
EPA’s website as of July 31, 2025. We reformatted it for accessibility.  

Table 10. Primary SO2 NAAQS historic timeline 

Averaging 
Time 

Level in ppm or ppb  
& Form of the Standard 

Apr 30, 
1971 

36 FR 8186 

May 22, 
1996 
61 FR 
25566  

Jun 22, 
2010 
75 FR 
35520  

March 18, 
2019 

84 FR 9866  

24-Hour 0.14 ppm 
Not to be exceeded more than 
once per year 

Established Retained Revoked  

Annual 0.03 ppm 
Annual arithmetic average 

Established Retained Revoked  

1-Hour 70 ppb 
Annual 99th percentile, averaged 
over 3 years 

  Established Retained 

https://www.epa.gov/sites/default/files/2020-07/documents/fr-1971-04-30-co_phchemoxids_hcs_no2finaldecision_0.pdf
https://www.govinfo.gov/content/pkg/FR-1996-05-22/pdf/96-12863.pdf
https://www.govinfo.gov/content/pkg/FR-1996-05-22/pdf/96-12863.pdf
https://www.federalregister.gov/documents/2010/06/22/2010-13947/primary-national-ambient-air-quality-standard-for-sulfur-dioxide
https://www.federalregister.gov/documents/2010/06/22/2010-13947/primary-national-ambient-air-quality-standard-for-sulfur-dioxide
https://www.federalregister.gov/documents/2019/03/18/2019-03855/review-of-the-primary-national-ambient-air-quality-standards-for-sulfur-oxides
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Table 11. Secondary SO2 NAAQS historic timeline 

Averaging 
Time 

Level in ppm or ppb 
& Form of the Standard 

Apr 30, 
1971 

36 FR 8186 

Sept 14, 
1973 
38 FR 
25678 

April 21, 
1993 
58 FR 
21351 

Jun 22, 
2010 
75 FR 
35520 

Dec 27, 
2024 
89 FR 

105692 

3-Hour
0.5 ppm 
Not to be exceeded more than 
once per year 

Established Retained Retained Retained Revised, 
but not 
revoked* 

Annual 0.02 ppm 
Annual arithmetic average 

Established Revoked 

Annual 10 ppb 
Averaged over 3 years 

Established 

*In the final action, EPA did not specify it was revoking the 3-hour standard upon revision.
Pending any additional clarification from EPA, at this time we are not aware of any additional
requirements in implementing the 3-hour SO2 NAAQS.

Washington state SO2 ambient air quality standards 
States are required to develop rules, permits, and plans to attain the NAAQS. They can also 
adopt their own ambient air quality standards that are at least as stringent as the federal 
standards. Washington State adopts the NAAQS and state specific adaptations of the standards 
into the state rules through Chapter 173-476 of the Washington Administrative Code (WAC). 
We may implement additional rulemaking to address state-specific environmental concerns.  

At the time of writing this report, the Department of Ecology has started a rulemaking to 
update the state SO2 standards, including the adoption of the 2024 Secondary Annual SO₂ 
NAAQS in Chapter 173-476 WAC38. The results of the rule revision will be included in the 
subsequent submittal of the "Infrastructure" State Implementation Plan (SIP), which will 
account for the state's system of rules and permitting and enforcement programs in place to 
implement the revised federal SO2 standard.  

Irrespective of the status of the state standards, EPA must designate areas in the state for 
attainment of the federal standards. 

38 https://ecology.wa.gov/regulations-permits/laws-rules-rulemaking/rulemaking/wac-173-476-400. 

https://www.epa.gov/sites/default/files/2020-07/documents/fr-1971-04-30-co_phchemoxids_hcs_no2finaldecision_0.pdf
https://s3.amazonaws.com/archives.federalregister.gov/issue_slice/1973/9/14/25677-25683.pdf#page=2
https://s3.amazonaws.com/archives.federalregister.gov/issue_slice/1973/9/14/25677-25683.pdf#page=2
https://www.epa.gov/sites/default/files/2020-07/documents/19930421fr1.pdf
https://www.epa.gov/sites/default/files/2020-07/documents/19930421fr1.pdf
https://www.federalregister.gov/documents/2010/06/22/2010-13947/primary-national-ambient-air-quality-standard-for-sulfur-dioxide
https://www.federalregister.gov/documents/2010/06/22/2010-13947/primary-national-ambient-air-quality-standard-for-sulfur-dioxide
https://www.govinfo.gov/content/pkg/FR-2024-12-27/pdf/2024-29463.pdf
https://www.govinfo.gov/content/pkg/FR-2024-12-27/pdf/2024-29463.pdf
https://ecology.wa.gov/regulations-permits/laws-rules-rulemaking/rulemaking/wac-173-476-400
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Previous Area Designations for SO2 NAAQS in Washington 
EPA formalizes how each area in the country is designated for each standard in the Code of 
Federal Regulation, Title 40, Chapter 1, Part 81 – Designations of Areas for Air Quality Planning 
Purposes. Washington specific designations are under 40 CFR § 81.348 - Washington39.  

No areas in Washington were designated as nonattainment for the 1971 SO2 NAAQS. The 
designation process for the 2010 1-hour SO2 standard took almost 10 years after the standard 
was established and was accomplished in four rounds. Each round evaluated specific areas as 
sufficient monitoring or modeling data became available. Washington areas were designated 
during the third and fourth rounds, in 2017 and 2020, respectively.  

To collect data for the SO2 designations, EPA required at least one monitoring site located in the 
area with the expected highest concentration and with large SO2 sources or a cluster of sources 
emitting 2,000 tons or more of SO2 a year. Alternatively, states could employ ambient air 
quality dispersion modeling instead of monitoring. In general, the SO2 modeling of the emission 
sources has excellent correlation and agreement with monitored values. For the areas where 
the state chose to rely on modeling, a grid of receptors within several miles or more along the 
entire perimeter (fenceline) of the source was modeled. 

During the 2nd Round of Designations, in December 2017, EPA designated: 

• Most of Washington as attainment/unclassifiable based on available monitoring data 
and extensive emission inventory. Douglas, Chelan and Whatcom Counties were not 
designated during this round as they required more time for data collection.  

• Lewis and Thurston Counties as unclassifiable based on the air quality modeling of 
emissions from the TransAlta coal-fired power plant located in Lewis County. EPA 
determined that attainment determination, as proposed by Ecology, could not be fully 
supported due to the limited meteorological dataset available for the area. There was 
no concern about the area violating the standard and there was already a plan in place 
for TransAlta to phase out coal – the source of SO2 – by the end of 2025.   

During the 4th Round of Designations, in December 2020, EPA designated: 

• Douglas and Chelan Counties as being in attainment/unclassifiable based on the 
monitoring data from 2017-2019. The monitoring site was located next to the Alcoa 
Primary Metals Wenatchee Works. Due to the closure of the facility in 2016, and 
confirmed attainment, monitoring was discontinued in 2020.  

A small area in Whatcom County – the site of the now defunct Intalco aluminum smelter 
and the area around it – as not meeting the SO2 standard. The levels of SO2 have since 

 

39 https://www.law.cornell.edu/cfr/text/40/81.348 
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decreased. Effective January 16, 2025, the area was redesignated to attainment. Ecology 
and the Northwest Clean Air Agency developed the 1st 10-year SO2 Maintenance Plan40 
for the area to ensure the levels of SO2 do not violate the 1-hour SO2 NAAQS in the 
future.  

40 https://apps.ecology.wa.gov/publications/SummaryPages/2402023.html 

Appendix B. EPA Approval to Discontinue SO₂ Monitoring
Sites

https://apps.ecology.wa.gov/publications/SummaryPages/2402023.html


 

   
 

 
February 12, 2025 

 
Ms. Jill Schulte 
Ambient Air Monitoring Coordinator 
Department of Ecology 
State of Washington 
P.O. Box 47600 
Olympia, Washington 98504-7600 
 
Dear Ms. Schulte: 

The U.S. Environmental Protection Agency (EPA), Region 10 (R10) evaluated the Washington Department of 
Ecology’s 2024 Annual Monitoring Network Plan (ANP) received June 28, 2024. By this letter, R10 documents its 
findings from the review, provides suggestions for continued improvement, and approves the State of 
Washington’s 2024 ANP.  

We appreciate the detail with which Ecology has documented network modification and the work Ecology and 
Local Air Agency staff have put into maintaining and improving the monitoring network. Notable improvements 
include establishing a new PM2.5 State and Local Air Monitoring Station (SLAMS) sites at SeaTac, a new PM2.5 

Tribal site in Wapato, as well as three new PM2.5 Special Purpose Monitoring (SPM) sites. Additionally, we 
understand Ecology plans to further expand Washington’s regulatory monitoring network in coming years: a 
new ozone monitoring site in the Kennewick-Richland metropolitan statistical area (MSA) and new PM2.5 

monitoring sites in Liberty Lake, Friday Harbor, and Oak Harbor. We also appreciate Ecology providing detailed 
and timely information to EPA regarding the operation and performance of the supplemental SensWA 
instruments.     

Thank you for documenting monitoring waivers for carbon monoxide (CO), PM10, PAMS solar and ultraviolet 
radiation, and ozone (O3) in Appendix B. We remind Ecology that these waivers will need to be revisited every 
five years. Thank you for submitting a waiver renewal request for PM10 minimum monitoring requirements for 
the Kennewick-Richland core-based statistical area (CBSA) on April 11, 2024. R10 provides our formal response 
to that request in this letter. 

Thank you for submitting the Verification of Continued Attainment in Limited Maintenance Areas with the ANP. 
We also appreciate the inclusion of the Memorandum of Understanding (MOU) between Ecology and the 
Oregon Department of Environmental Quality (ODEQ) as Appendix E. This MOU formally establishes that the 
minimum monitoring requirements for the Portland-Vancouver-Hillsboro core-based statistical area (CBSA) are 
jointly met by the two agencies. This MOU was reaffirmed and resigned by Ecology and ODEQ in April 2024 and 
is valid through 2029.  

We approve the following network modifications laid out in the ANP: 
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1. Establishing a new PM2.5 SLAMS site at SeaTac Sunset Park (AQS-ID: 53-033-0040) by the end of 2024. 
Thank you for providing documentation on the site, including: a map and aerial image, photos facing the 
cardinal directions, and diagram of the site layout and nearby obstructions. The information you 
provided on the proposed site meets the requirements of 40 C.F.R. 58.10(a) and (b).  
 
While the addition of this site to the Seattle-Tacoma-Bellevue MSA is in excess of the minimum 
monitoring requirements for the MSA, the monitoring site will provide additional air quality information 
in an at-risk community close to a major airport. We appreciate that this addition aligns with the 
modified EPA air monitoring network design criteria set out in 40 C.F.R Part 58, Appendix D, § 
4.7.1(b)(3).  
 

2. Upgrading the Lacey-College St. PM2.5 SLAMS (AQS-ID: 53-067-0013) from non-regulatory (88502 POC 8) 
to regulatory FEM (88101 POC 8) on January 1, 2025. Thank you for providing information on the 
proposed site per the requirements of 40 C.F.R. 58.10(a) and (b). While the addition of this site to the 
Olympia-Lacey-Tumwater MSA is in excess of the minimum monitoring requirements for the MSA, we 
agree it is valuable to have a regulatory PM2.5 monitor in the Olympic Region Clean Air Agency’s 
jurisdiction.  
 

3. Establishing a PM10 SLAMS regulatory monitor at the Seattle-Duwamish site (AQS-ID: 53-033-0057). This 
addition is part of the expanded monitoring funded by Washington. The information you provided on 
the proposed monitor siting and reporting details meets the requirements of 40 C.F.R. 58.10(a) and (b). 
With the addition of this monitor, the Seattle-Tacoma-Bellevue CBSA now meets the minimum 
monitoring requirements for PM10. Renewal of the PM10 monitoring waiver for this CBSA, which expires 
in 2025, is no longer necessary.  
 

4. Discontinuation of the Cheney-Turnbull PM10 SLAMS monitor (AQS-ID: 53-063-0001). Ecology designated 
this PM10 monitor as a SLAMS site in 2021. R10 requested this change in the 2019 ANP response as part 
of the agreement on minimum monitoring requirements for the Spokane-Spokane Valley MSA. While 
the site was originally established for the purpose of providing regional background PM10 (per the 2019 
waiver request), impacts from an adjacent unpaved road mitigate the usefulness of the monitoring data 
and violate the requirements of 40 C.F.R. Part 58, Appendix E, § 3(a).  
 
We approve the discontinuation per 40 C.F.R. 58.14(c)(2). Ecology provided data showing the Cheney-
Turnbull PM10 monitor has consistently measured lower concentrations than the other PM10 monitors in 
the Spokane-Spokane Valley MSA during the previous five years. The monitor is not specifically required 
by an attainment or maintenance plan. The Spokane-Spokane Valley MSA meets minimum monitoring 
requirements for PM10 with the updated waiver approved below.  
 

5. Updating the waiver for the PM10 minimum monitoring requirements in the Spokane-Spokane Valley 
CBSA from three required monitors to two. R10 waived the requirement for a fourth PM10 SLAMS site in 
this area in the 2019 ANP response letter. With the addition of the Cheney-Turnbull PM10 SLAMS site, 
the area had three SLAMS sites. In the 2024 ANP, Ecology provided information supporting the 
discontinuation of the Cheney-Turnbull site and evidence that two PM10 SLAMS sites in the MSA are 
sufficient to protect public health and to characterize regional PM10 air quality trends: 

a. The PM2.5 and PM10 monitoring network is sufficient to protect public health without the 
Cheney-Turnbull site. The only days with high PM10 levels were due to region-wide wildfire 
smoke. During these events, the Air Quality Index (AQI) for PM2.5 levels was higher than the AQI 
based on PM10. Additional analysis showed that PM10 was highly correlated with PM2.5 during 
these events, and that the 24-hour PM2.5 NAAQS would be exceeded before PM10 levels 
approached their standard.  



https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.govinfo.gov%2Fcontent%2Fpkg%2FFR-2024-12-17%2Fpdf%2F2024-29575.pdf&data=05%7C02%7Cwaldo.sarah%40epa.gov%7C08a859970e074b7bc9a308dd1eb2f333%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C638700476103495851%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=tTYEA7swsZSNG9rQCsd3UPnmsq2j47YVjlNvqWNLZC4%3D&reserved=0
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Weller near-road site in 2022 and coordinated with EPA and the Yakama Nation to identify a suitable 
CSN site in the Lower Yakima Valley.  
 

2. Discontinuation of the collocated PM2.5 federal reference method (FRM) monitors at the Seattle-
Duwamish SLAMS site (AQS-ID: 53-033-0057) and designation of the site’s BAM 1020 federal equivalent 
method (FEM) as the primary monitor as of December 31, 2023. This modification was approved in the 
2023 ANP response. Thank you for confirming this modification in the 2024 ANP.  
 

3. Reduction of the sampling frequency of the collocated PM2.5 FRM at the Yakima 4th Ave SLAMS site (AQS-
ID: 53-077-0009) from 1-in-3 to 1-in-6 as of December 31, 2023. This modification was approved in the 
2023 ANP response. Thank you for confirming this modification in the 2024 ANP.  
 

4. Updating the method used to monitor PM10 at the Seattle-Beacon Hill SLAMS station (AQS-ID: 53-033-
0080) from filter-based to a continuous BAM 1020 (81102 POC 5). This update means Ecology is no 
longer deficient in the PM10 collocation requirements of 40 C.F.R. Part 58 Appendix A, as noted in the 
2023 ANP response. Thank you for documenting this update in the 2024 ANP.  
 

5. Changes to Special Purpose Monitoring Sites (SPMs). Per the requirements of 40 C.F.R. 58.10(a)(1) and 
(2), details on SPMs must be included in the ANP.  
a. Establishing new FEM PM2.5 and PM10 monitors at Everett-Beverly Park Road (AQS-ID: 53-061-0022) 

on June 17, 2024. Ecology established this site as part of the expansion of monitoring funded by 
Washington.  

b. Establishing a new non-regulatory PM2.5 monitor at Spokane-E Sprague Ave (AQS-ID: 53-063-0054) 
on January 24, 2024. This site is also part of the expansion of monitoring funded by Washington.  

c. Establishing a new non-regulatory PM2.5 monitor at the Raymond 4th St monitoring site (AQS-ID: 53-
049-0003) on October 1, 2023.  

d. Discontinuation the non-regulatory PM2.5 SPM at Winthrop-Chewuch Rd (AQS-ID: 53-047-0010) on 
April 30, 2024. Discontinuing SPM sites does not require prior approval from EPA per 40 C.F.R 
58.20(f). 

e. Relocation of the non-regulatory PM2.5 SPM in Twisp due to construction from Ewell St (AQS-ID: 53-
047-0016) to S Lincoln St (AQS-ID: 53-047-0009) on June 3, 2024.  

f. Establishing a new FEM nitrogen dioxide (NO2) monitor at the Seattle-Duwamish site (AQS-ID: 53-
033-0057). This addition was planned to occur on October 1, 2024. This site is also part of the 
expansion of monitoring funded by Washington.  

We remind Ecology that any SPM data collected by FEMs must be submitted to the Air Quality System 
(AQS) database per 40 C.F.R. 58.20(b). Additionally, all data from an SPM using an FRM or FEM which 
has operated for more than 24 months are eligible for comparison to the relevant NAAQS, per 40 C.F.R. 
58.20(c). If Ecology wishes to redesignate any of these SPM sites as SLAMS, a formal request with the 
information required in 40 C.F.R. 58.10(b) must be provided in a future ANP.  

Thank you for including details on the following network modifications planned for the next 18 months which 
may require approval in a future ANP:   

1. Relocation of the Kent PM2.5 SLAMS site (AQS-ID: 53-033-2004). The lease for this site was discontinued 
in July 2023. While Ecology and the operating agency, Puget Sound Clean Air Agency (PSCAA) planned to 
propose a replacement site in the 2024 ANP, installation is delayed until 2025.  
 

2. Establishing a new Tribal regulatory PM2.5 and meteorological monitoring site in Wapato. The Yakama 
Nation is the lead on establishing this site, which was funded via an ARP direct award. The 2024 ANP 
stated that the installation of the site was expected to be completed in 2024, but we understand it has 



5 

been delayed and is now expected to be established in 2025. As Tribal monitoring sites are their own 
designation (not designated SLAMS), R10 will work directly with the Tribe on confirming and 
documenting that it meets all the requirements of a regulatory monitoring site.  

3. Temporary discontinuation of Yelm-Northern Pacific (AQS-ID: 53-067-0005) O3 SLAMS site and
relocation of O3 as an SPM to Lacey-College St (AQS-ID: 53-067-0013). Ecology suspended O3 monitoring
at this site due to a construction project that was planned to be completed by the 2022 O3 season, but
delays have extended the timeline through 2025 as of the publication of the 2024 ANP. The Olympic
Regional Clean Air Agency (ORCAA) has been operating a temporary O3 SPM at the nearby Lacey site and
will continue to do so until the Yelm site is re-established. Thank you for including details in this year’s
ANP on the updated plan to resume O3 monitoring at the Yelm site in summer 2025. Ecology requested
a waiver for this temporary suspension and relocation of O3 monitoring, which was approved by R10 on
May 5, 2022 and provided in the 2023 ANP as an appendix.

4. Addition of a second near-road site in the Portland-Vancouver-Hillsboro OR-WA MSA. Population in this
MSA has increased to over 2.5 million people per the 2020 census results, triggering the requirement for
a second site. We appreciate Ecology working with ODEQ on selecting an appropriate site. We
understand that ODEQ is prioritizing the establishment of their PAMS site, and work on this near-road
site will ramp up after the 2024 PAMS season. R10 will work closely with ODEQ and Ecology in selecting
and establishing a site, which will need to be evaluated in a future ANP.

We did not identify any part of Washington’s ambient air monitoring network that does not meet the minimum 
monitoring requirements set out in 40 C.F.R. Part 58. The enclosed Annual Monitoring Network Plan Checklist is 
the checklist EPA used to review your plan for overall items that are required to be included in the ANP along 
with our assessment of whether the plan submitted by your agency addresses those requirements. All 
comments conveyed via this letter and the enclosed checklist should be addressed in next year’s annual 
monitoring network plan via corrections or addition of information to the plan. Please note that we cannot 
approve portions of the annual network plan for which the information in the plan is insufficient to judge 
whether the requirement has been met, or for which the information, as described, does not meet the 
requirements as specified in 40 C.F.R. 58.10 and the associated appendices. EPA Region 10 also cannot approve 
portions of the plan for which the EPA Administrator has not delegated approval authority to the regional 
offices.  

Region 10 approves the State of Washington’s 2024 ANP. Region 10 appreciates the timeliness and detail 
provided in the ANP. If you have any questions about our approval of the ANP, please contact me at (206) 553-
0985 or Sarah Waldo at (206) 553-1504. 

Sincerely, 

Debra Suzuki, Manager 
Air Planning and State/Tribal Coordination Branch 

(signature not available in electronic version)



 

6 
 

 

ENCLOSURES: 

1. Region 10 Annual Air Monitoring Network Plan Checklist 
2. Kennewick-Richland PM10 Waiver Renewal Request 

 

 

 



 

 

Enclosure 1: Region 10 ANNUAL AIR MONITORING NETWORK PLAN CHECKLIST  
  
Year: 2024 
Agency: Washington State Department of Ecology  
  
40 CFR § 58.10(a)(1) requires that each Annual Network Plan (ANP) include information regarding the following types of monitors: SLAMS 
monitoring stations including FRM and FEM monitors that are part of SLAMS, NCore stations, STN stations, State speciation stations, SPM 
stations, and/or, in serious, severe and extreme ozone nonattainment areas, PAMS stations, and SPM monitoring stations.  
  
40 CFR § 58.10(a)(1) further directs that, “The plan shall include a statement of purposes for each monitor and evidence that siting and 
operation of each monitor meets the requirements of appendices A, C, D, and E of this part, where applicable.” On this basis, review of the 
ANPs is based on the requirements listed in 58.10 along with those in Appendices A, C, D, and E.  
  
EPA Region 10 will not take action to approve or disapprove any item for which Part 58 grants approval authority to the Administrator 
rather than the Regional Administrators, but we will do a check to see if the required information is included and correct. The items 
requiring approval by the Administrator are: PAMS, NCore, and Speciation (STN/CSN).  
  
Please note that this checklist summarizes many of the requirements of 40 CFR Part 58, but does not substitute for those requirements, nor 
do its contents provide a binding determination of compliance with those requirements. The checklist is subject to revision in the future and 
we welcome comments on its contents and structure.  
  
Key:  
 
Highlight Color:  Meaning:  
White/no highlight  meets the requirement  
Yellow  requirement is not met, or information is insufficient to make a determination. Action requested in next year’s 

plan or outside the ANP process.   
Turquoise  Incorrectly reported, or item requires attention to improve next year’s plan  
 
 
  



 

8 
 

  
ANP requirement  Citation 

within 40 CFR 
581  
  

Was the 
information 
submitted?2 If yes, 
section or page #s.   

Does the info 
provided3 
meet the 
requirement?4  

Notes   

GENERAL PLAN REQUIREMENTS  
1.  Submit plan by July 1st   58.10 (a)(1)  Y  Y  Submitted via email to the RA on 

6/28/2024 
2.   30-day public comment / inspection 

period  
58.10 (a)(1);  
58.10 (c)  

Y; ANP App F Y  Posted for comment May 20 - June 20, 
2024. Screenshot in App F. No comments 
received. 

3.   Statement of whether the operation of 
each monitor meets the requirements of 
appendices A, B, C, D, and E, where 
applicable  

58.10 (a)(1)  Y; pg 6  Y    

4.   Modifications to SLAMS network – case 
when we are not approving system 
modifications  

58.10 (a)(2);  
58.10 (b)(5); 58.10 
(e);  
58.14  

Y, pages 1-4  Y  Recent network modifications completed 
in Washington in the period between 
ANP reports (July 2023 – July 2024) that 
do not require approval: 
1.Discontinuation of the collocated PM2.5 
FRM monitors at the Seattle-Duwamish 
SLAMS site and designation of the FEM as 
the primary monitor. 
2.Reduction of the sampling frequency of 
the collocated PM2.5 FRM at the Yakima 
4th Ave SLAMS site from 1-in-3 to 1-in-6. 
3.Establishing a supplemental chemical 
speciation network (CSN) station site at 
Toppenish-Ward Rd  
4.Changes to Special Purpose Monitoring 
Sites (SPMs): establishing FEM PM2.5 and 
PM10 at Everett-Beverly Park Rd, non-
regulatory PM2.5 at Spokane - E Sprague 
Ave, and at Raymond 4th St; discontinuing 
non-regulatory PM2.5 at Winthrop; 
relocating non-regulatory PM2.5 in Twisp.  
5. Updating the PM10 monitoring method 
at Beacon Hill from FRM to BAM1020.  
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Planned modifications that don't require 
approval at this time: 
1. Moving O3 back to Yelm from Lacey in 
Summer 2025 
2. New PM2.5 Tribal site in Wapato 
3. Relocation of Kent PM2.5 site 
4. Near-road site in Portland-Vancouver 

5.   Modifications to SLAMS network – case 
when we are approving system 
modifications per 58.14  

58.10 (a)(2);  
58.10 (b)(5);  
58.10 (e);  
58.14  

Y; pages 1-4  Y  We approve all the following planned 
network modifications laid out in the 
ANP:  
1. Establishing a new PM2.5 SLAMS site at 
SeaTac Sunset Park  
2. Upgrading the Lacey-College St. PM2.5 

SLAMS from non-regulatory to regulatory 
FEM (88101)  
3. Establishing a PM10 SLAMS regulatory 
monitor at the Seattle-Duwamish  
4. Discontinuation of the Ferndale-
Mountain View Rd and Ferndale 
Kickerville SO2 monitors on December 31, 
2024, or upon approval of the SO2 
Maintenance Plan. 
5. Discontinuation of the Cheney-Turnbull 
PM10 SLAMS  
6. Updating the waiver for the PM10 
minimum monitoring requirements in the 
Spokane-Spokane Valley CBSA from three 
required monitors to two.   
7. Renewal of waiver for PM10 minimum 
monitoring requirements in the 
Kennewick-Richland MSA  

6.   Does plan include documentation (e.g., 
attached approval letter) for system 
modifications that have been approved 
since last ANP approval?  

N/A  N/A  
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7.   Any proposals to remove or move a 
monitoring station within a period of 18 
months following plan submittal  

58.10 (b)(5)  Y; pg 3 Y  Relocate Kent PM2.5 SLAMS. 
Discontinue Cheney-Turnbull PM10. 
Discontinue Ferndale Mountain View Rd 
and Ferndale Kickerville Rd SO2 monitors. 

8.   Statement that SPMs operating an 
FRM/FEM that meet Appendix E also 
meet either Appendix A or an approved 
alternative. Documentation for any 
Appendix A approved alternative 
should be included.5   

58.11 (a)(2)  Y; p. 29; Table 12 Y  

9.   SPMs operating FRM/FEM monitors 
for over 24 months are listed as 
comparable to the NAAQS or the 
agency provided documentation that 
requirements from Appendices A, C, or 
E were not met.6  

58.20 (c)   Y; p. 29 Y  

10.   For agencies that share monitoring 
responsibilities in an MSA/CSA: this 
agency meets full monitoring 
requirements or an agreement between 
the affected agencies and the EPA 
Regional Administrator is in place  

App D 2(e)  Y; ANP p. 12, 23, 32 Y  WA ECY has an MOU with ODEQ for the 
Portland-Vancouver-Hillsboro MSA that 
was renewed on April 5, 2024. 

GENERAL PARTICULATE MONITORING REQUIREMENTS (PM10, PM2.5, Pb-TSP, Pb-PM10)  
11.   Designation of a primary monitor if 

there is more than one monitor for a 
pollutant at a site.  

App. A 3.2.3  Y; Table 12 (p. 22-23); 
App D tables 

Y    

12.   Distance between QA collocated 
monitors. For low volume PM 
instruments (flow rate < 200 
liters/minute) > 1 m. For high volume 
PM instruments (flow rate > 200 
liters/minute) > 2m.   

App. A 3.2.3.4 (c) 
and 3.3.4.2 (c)  

Y, Table 14 Y 
 

PM2.5 –SPECIFIC MONITORING REQUIREMENTS  
13.   Document how states and local agencies 

provide for the review of changes to a 
PM2.5 monitoring network that impact 

58.10 (c)  N/A  N/A  No changes to PM2.5 monitoring network 
that impact the location of a violating PM2.5 

monitor  
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the location of a violating PM2.5 
monitor.  

14.   Identification of any PM2.5 FEMs not 
eligible to be compared to the NAAQS 
due to poor comparability to FRM(s) 
[Note 1: must include required data 
assessment.] [Note 2: Required SLAMS 
must monitor PM2.5 with NAAQS-
comparable monitor at the required 
sample frequency.]  

58.10 (b)(13)  
58.11 (e)  

Y; App C Table 30 Y    

15.   Minimum # of monitoring sites for 
PM2.5 [Note 1: should be supported by 
MSA ID, MSA population, DV, # 
monitoring sites, and # required 
monitoring sites] [Note 2: Only 
monitors considered to be required 
SLAMs are eligible to be counted 
towards meeting minimum monitoring 
requirements.]  

App. D  
4.7.1(a) and Table 
D-5  

Y; Table 30  Y Thank you for providing both the highest 
24-hour and annual DVs this year. 

16.   Requirements for continuous PM2.5 

monitoring (number of monitors and 
collocation)  

App. D 4.7.2  Y; Tables 13, 14, 15 Y    

17.   FRM/FEM PM2.5 QA collocation   App. A 3.2.3  Y; Table 14 Y    
18.   PM2.5 Chemical Speciation requirements 

for official STN sites  
App. D 4.7.4  Y; Table 20 and Figure 

44 
Y  WA has 1 STN at Beacon Hill; 3 

Supplemental CSN at Tacoma-L St, 
Yakima 4th Ave S, and Toppenish Ward 
Rd (lower valley). The last was 
incorporated into the network 11/2023.  
 
Thank you for updating Table 20.  

19.   Identification of sites suitable and sites 
not suitable for comparison to the 
annual PM2.5 NAAQS as described in 
Part 58.30  

58.10 (b)(7)  Y; paragraph on p. 29; 
Table 27 indicates DVs, 
pseudo DVs, and sites 
not meeting data 
completeness 

Y 
 

20.   Required PM2.5 sites represent area-wide 
air quality  

App. D  
4.7.1(b)  

Y; Table 12 Y   
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21.   For PM2.5, within each MSA, at least one 
site at neighborhood or larger scale in 
an area of expected maximum 
concentration  

App. D  
4.7.1(b)(1)  

Y; Table 12; Table 13; 
paragraph on 
FRM/FEM PM2.5 
(88101) on p. 32; At-risk 
community monitoring 
requirements section on 
p. 32-33 

Y    

22.   If additional SLAMS PM2.5 is required, 
identification of any site(s) in an at-risk 
community where there are anticipated 
effects from sources in the area. 

App. D  
4.7.1(b)(3)  

Y; Table 12; At-risk 
community monitoring 
requirements section on 
p. 32-33 

Y    

23.   States must have at least one PM2.5 
regional background and one PM2.5 
regional transport site.   

App. D 4.7.3  Y; Table 12; Table 15; 
paragraphs on 
FRM/FEM PM2.5 
(88101) on p. 29 & non-
regulatory PM2.5 
(88502) on p. 45; 
statement on p. 48 

Y  
 

24.   Sampling schedule for PM2.5 - applies to 
year-round and seasonal sampling 
schedules (note: date of waiver 
approval must be included if the 
sampling season deviates from 
requirement)   

58.10 (b)(4);  
58.12(d);  
App. D 4.7  
  

Y; p 29 Y 
 

PM10 –SPECIFIC MONITORING REQUIREMENTS  
25.   Minimum # of monitoring sites for PM10 

[Note: Only monitors considered to be 
required SLAMs are eligible to be 
counted towards meeting minimum 
monitoring requirements.]  

App. D, 4.6 (a) and 
Table D-4   

Y; Tables 16 & 17, 
paragraph on p. 51; 
ANP App B (Waivers) 

Y  Thank you for including your waiver 
request for the two required PM10 monitors 
in Spokane-Spokane Valley and for the 
unmet monitoring requirements for the 
Kennewick-Richland CBSA that Ecology 
has submitted a waiver renewal request 
for on April 11, 2024. Thank you for 
providing rationale for why Ecology will 
not be requesting a waiver renewal for 
PM10 monitoring in the Seattle-Tacoma-
Belleve MSA due to the addition of a new 
PM10 monitor at the Seattle-Duwamish site. 
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26.   Manual PM10 method collocation (note: 
continuous PM10 does not have this 
requirement)   

App. A 3.3.4  Y; p. 60 Y Thank you for including the information 
about updating the PM10 monitoring 
method from a filter-based FRM to a 
continuous FEM at the Seattle-Beacon Hill 
SLAMS. 

27.   Sampling schedule for PM10  58.10 (b)(4);  
58.12(e);  
App. D 4.6  

Y; p. 60 Y All WA PM10 samplers are continuous  

Pb –SPECIFIC MONITORING REQUIREMENTS  
28.   Minimum # of monitors for non-NCore 

Pb [Note: Only monitors considered to 
be required SLAMs are eligible to be 
counted towards meeting minimum 
monitoring requirements.]  

App D 4.5   N/A  N/A  
 

29.   Pb collocation: for non-NCore sites  App A 3.4.4  
and 3.4.5  

N/A  N/A  
 

30.   Any source-oriented Pb site for which a 
waiver has been granted by EPA 
Regional Administrator  

58.10 (b)(10)  N/A N/A 
 

31.   Any Pb monitor for which a waiver has 
been requested or granted by EPA 
Regional Administrator for use of Pb-
PM10 in lieu of Pb-TSP  

58.10 (b)(11)  N/A      

32.   Designation of any Pb monitors as 
either source-oriented or non-source-
oriented  

58.10 (b)(9)  N/A      

33.   Sampling schedule for Pb  58.10 (b)(4);  
58.12(b);  
App A 3.4.4.2 (c) 
and 3.4.5.3 (c)  

N/A      

O3 –SPECIFIC MONITORING REQUIREMENTS  
34.   Minimum # of monitoring sites for O3 

[Note 1: should be supported by MSA 
ID, MSA population, DV, # monitoring 
sites, and # required monitoring sites] 

[Note 2: Only monitors considered to be 
required SLAMs are eligible to be 

App D 4.1(a) and   
Table D-2  

Y; Table 8  Y  Tri-Cities (pop. 314k) is approaching the 
population threshold that requires an 
additional monitor (350k).   
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counted towards meeting minimum 
monitoring requirements.] [Note 3: 
monitors that do not meet traffic 
count/distance requirements to be 
neighborhood or urban scale (40 CFR 
Appendix E, Table E-1) cannot be 
counted towards meeting minimum 
monitoring requirements]  

35.   Identification of maximum 
concentration O3 site(s)  

App D 4.1 (b)  Y, Table 8  Y    

36.   Sampling season for O3 (Note: Waivers 
must be renewed annually. EPA expects 
agencies to submit re-evaluations of the 
relevant data each year with the ANP. 
EPA will then respond as part of the 
ANP response.)  

58.10 (b)(4);  
App D 4.1(i)  
  

Y; Table 7 intro  Y 
 

37.   An Enhanced Monitoring Plan for O3, if 
applicable, no later than October 1, 2019 
or two years following the effective date 
of a designation to a classification of 
Moderate or above O3 nonattainment, 
whichever is later.  

58.10 (a)(11);   
App D 5 (h)  

N/A   N/A   

NO2 –SPECIFIC MONITORING REQUIREMENTS  
38.   Minimum monitoring requirements for 

area-wide NO2 monitor in location of 
expected highest NO2 concentrations 
representing neighborhood or larger 
scale  

App D 4.3.3  Y; Table 6; Minimum 
monitoring 
requirements section of 
p. 20 

Y  ODEQ is working on identifying a suitable 
new near-road site in the Portland-
Vancouver-Hillsboro, OR-WA MSA.  
WA ECY and PSCAA propose addition of 
SPM for NO2 to the Seattle-Duwamish site 
on October 1, 2024. 

39.   Identification of required NO2 monitors 
as either near-road, or area-wide  

58.10 (b)(12)  Y; p. 20 Y    

NEAR ROADWAY – SPECIFIC MONITORING REQUIREMENTS  
In CBSAs ≥ 2.5 million, the following near-roadway minimum monitoring requirements apply:  
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40.   Two NO2 monitors  App. D 4.3.2(a);  
58.13(c)(3) and (4)  

Y; Table 6  Y  ODEQ is working on identifying a location 
for additional NO2 near-road site in 
Vancouver-Portland MSA.  

41.   One CO monitor  App. D 4.2.1(a);  
58.13(e)(2)  

Y; Table 5  Y    

42.   One PM2.5 monitor  App. D 4.7.1(b)(2);  
58.13(f)(2)  

Y; Table 13  Y   

In CBSAs ≥ 1 million and AADT ≥ 250K, the following near-roadway minimum monitoring requirements apply:  
43.   Two NO2 monitors  App. D 4.3.2(a);  

58.13(c)(3) and (4)  
N/A      

44.   One CO monitor   App. D 4.2.1(a);  
58.13(e)(2)  

N/A      

45.   One PM2.5 monitor   
  
  
  
  

App. D 4.7.1(b)(2);  
58.13(f)(2)  

N/A      

In CBSAs ≥ 1 million and ≤ 2.5 million AND AADT < 250K, the following near-roadway minimum monitoring requirements apply:  
46.   One NO2 monitor  App. D 4.3.2(a);  

58.13(c)(3)   
N/A       

47.   One CO monitor   App. D 4.2.1(a);  
58.13(e)(2)  

N/A      

48.   One PM2.5 monitor   App. D 4.7.1(b)(2);  
58.13(f)(2)  

N/A      

SO2 –SPECIFIC MONITORING REQUIREMENTS  
49.   Minimum monitoring requirements for 

SO2 based on PWEI and/or RA required 
monitors under Appendix D 4.4.3 
[Note: Only monitors considered to be 
required SLAMs are eligible to be 
counted towards meeting minimum 
monitoring requirements.]  

App D 4.4  Y; Table 9; text on pg. 
35 

Y  Proposal to discontinue SO2 monitoring at 
Ferndale-Mountain View Rd and Ferndale-
Kickerville Rd sites in Dec 2024 contingent 
on EPA approval of SO2 Maintenance Plan 

NCORE –SPECIFIC MONITORING REQUIREMENTS  
50.   NCore site and all required parameters 

operational: year-round O3, SO2, CO, 
App. D 3(b)  
  

Y; Table 22, NCore 
section  

Y  
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NOy, NO, PM2.5 mass, PM2.5 continuous, 
PM2.5 speciation, PM10-2.5 mass, resultant 
wind speed at 10m, resultant wind 
direction at 10m, ambient temperature, 
relative humidity. NOy waiver, if 
applicable.   

51.   A plan for making Photochemical 
Assessment Monitoring Stations 
(PAMS) measurements, if applicable. 
The plan shall provide for the required 
PAMS measurements to begin by June 
1, 2021.  

58.10 (a)(10); 58.13 
(h)  

Y; pg 69-70 Y   

SITE OR MONITOR - SPECIFIC REQUIREMENTS (OFTEN INCLUDED IN DETAILED SITE INFORMATION TABLES)  
52.   AQS site identification number for each 

site  
58.10 (b)(1)  Y; Table 31 Y    

53.   Location of each site: street address and 
geographic coordinates  

58.10 (b)(2)  Y; Table 31  Y 
 

54.   MSA, CBSA, CSA or other area 
represented by the monitor  
  
  
  

58.10 (b)(8)  Y; Table 4  Y    

55.   Parameter occurrence code (POC) for 
each monitor  

Needed to 
determine if other 
requirements (e.g., 
min # and 
collocation) are 
met  

Y, Tables 5 (CO), 6 
(NO2), p 22 (O3), p23 
(SO2), Table 12 (PM2.5 

regulatory); p 45 (PM2.5 

non-regulatory); Table 
16 (PM10); App D tables 

Y 
 

56.   Basic monitoring objective for each 
monitor  

App D 1.1;  
58.10 (b)(6)  

Y, header information 
for each criteria 
pollutant, pages 17 - 49  

Y    

57.   Site type (designation) for each monitor 
(e.g. SLAMS, SPM)  

App D 1.1.1  Y, pollutant tables  Y    

58.   Monitor type for each monitor, and 
Network Affiliation(s) as appropriate   

Needed to 
determine if other 
requirements (e.g., 
min # and 

Y, pollutant tables  Y    
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collocation) are 
met  

59.   Scale of representativeness for each 
monitor as defined in Appendix D  

58.10(b)(6);   
App D  

Y, pollutant tables  Y    

60.   Parameter code for each monitor  Needed to 
determine if other 
requirements (e.g., 
min # and 
collocation) are 
met  

Y, subsections of 
Monitoring Network 
Design are broken 
down by parameter 
code  

Y    

61.   Method code and description (e.g., 
manufacturer & model) for each 
monitor  

58.10 (b)(3); App C 
2.4.1.2  

Y, pollutant tables  Y    

62.   Sampling start date for each monitor  Needed to 
determine if other 
requirements (e.g., 
min # and 
collocation) are 
met  

Y, pollutant tables  Y    

SITE OR MONITOR - SPECIFIC REQUIREMENTS FOR NEW OR MODIFIED SITES (as of 2022)  
63.   Distance of monitor from nearest road  App E 6  Y; ANP App D tables  Y    
64.   Traffic count of nearest road  App E   Y; ANP App D tables  Y    
65.   Groundcover  App E 3(a)  Y; ANP App D tables  Y    
66.   Probe height  

  
App E 2  Y; ANP App D tables  Y    

67.   Distance from supporting structure 
(vertical and horizontal, if applicable, 
should be provided)  

App E 2  Y; ANP App D tables  Y    

68.   Distance from obstructions on roof 
(horizontal distance to the obstruction 
and vertical height of the obstruction 
above the probe should be provided)  

App E 4(b)  Y; ANP App D tables  Y    

69.   Distance from obstructions not on roof 
(horizontal distance to the obstruction 
and vertical height of the obstruction 
above the probe should be provided)  

App E 4(a)  Y; ANP App D tables  Y    
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70.   Distance from the drip line of closest 
tree(s)  

App E 5  Y; ANP App D tables  Y    

71.   Distance to furnace or incinerator flue  App E 3(b)  Y; ANP App D tables  Y    
72.   Unrestricted airflow (expressed as 

degrees around probe/inlet or 
percentage of monitoring path)  

App E, 4(a) and 
4(b)  

Y; ANP App D tables  Y    

73.   Probe material (NO/NO2/NOy, SO2, O3; 
For PAMS: VOCs, Carbonyls)  

App E 9  Y; ANP App D tables  Y    

74.   Residence time (NO/NO2/NOy, SO2, O3; 
For PAMS: VOCs, Carbonyls)  

App E 9  Y; ANP App D tables  Y    

  
  



 

Enclosure 2: Kennewick Richland PM10 Waiver Request 

Enclosure 2: Kennewick-Richland PM10 Waiver Request 
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Public review draft Air Quality Designation for 2024 SO2 NAAQS 
Page 1 December 2025 
 

Appendix C. Public Review and Response to 
Comments [reserved] 

[Upon completion of public review of the proposed recommendation, a copy of public outreach 
notices, summary of the comments, our responses, and any changes to the report will be added 
to this report and included in the final submission to EPA.] 
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