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February 2, 2026 
 
Washington Department of Ecology 
Chapter 173-423 WAC, Clean Vehicles Program rulemaking 
P.O. Box 47600 
Olympia, WA 98504-7600 

Re: Comments in Support of Amendments to Clean Vehicles Program 

 

Dear Department of Ecology staff: 

On behalf of the Duwamish River Community Coalition (DRCC), Natural Resources Defense Council 
(NRDC), and the Union of Concerned Scientists (UCS), we respectfully submit these comments in strong 
support of the Advanced Clean Cars (ACC), Advanced Clean Cars II (ACC II), Advanced Clean Trucks 
(ACT), and Heavy-Duty Low NOx Omnibus (HDO) standards.  

The health of Washington’s communities, the integrity of its climate commitments, and the economic 
vitality of its clean transportation sector depend on swift and unwavering action. The trucking industry, 
which utilizes diesel as the standard fuel of choice, accounts for a significant source of NOx and diesel 
particulate matter. These air pollutants have serious and harmful impacts on the human respiratory 
system. Further, diesel pollution disproportionately concentrates in goods-movement corridors, like ports, 
railyards, and distribution hubs. These facilities are often located in highly impacted, low-income 
communities, like the Duwamish Valley and the other 16 identified overburdened communities. While we 
generally support the draft rule language, we urge the Department of Ecology to consider two key 
recommendations regarding the proposed ACT Pooling Amendments and the Fleet Reporting 
Requirements. We urge you to adopt these amendments with the recommended changes. 

DRCC is a 501(c)(3) nonprofit and environmental justice organization that uplifts the voices of the 
Duwamish Valley community members, specifically those most harmed by the combined impacts of 
climate change, health disparities, and environmental and economic inequities. NRDC is a 501(c)(3) 
nonprofit organization with over three million members that works to safeguard the earth—its people, its 
plants and animals, and the natural systems on which all life depends. UCS is a member-supported 
501(c)(3) nonprofit organization working to put rigorous, independent science into action, developing 
solutions and advocating for a healthy, safe, and just future.  



Adopting CARB’s Emergency Amendments 
We strongly support the Department of Ecology’s adoption of CARB’s Emergency Vehicle 
Emissions Regulations Amendments to the ACC, ACC II, ACT, and HDO standards. Confirming 
states’ authority to regulate the emissions from new motor vehicles, including the ongoing practice of 
certifying manufacturers’ new motor vehicles for sale in California and other Section 177 states, is 
critical in light of the state’s duty and legal obligations to protect public health and welfare from the 
effects of emissions from all mobile sources. Despite federal government retreats—such as the 
Congressional Review Act resolutions on enforcement of ACC II, ACT, and HDO  and the 
Environmental Protection Agency’s (EPA’s) proposal to roll back greenhouse gas emission standards 
for new motor vehicles—Washington must fulfill its legal obligation to protect public health from 
mobile sources.  
 
The Clean Air Act remains unchanged in its acknowledgement of the serious air pollution problems 
in states across the nation and the requirement on EPA to waive preemption created by the Clean Air 
Act unless it can be demonstrated that California does not meet specified criteria. Once California 
receives a waiver for a new motor vehicle emission regulation, it may continue its long-standing 
practice of requiring manufacturers to certify that their vehicles sold in the state, and other states that 
adopt these regulations, meet the regulation. This continuous regulatory certainty serves all interested 
parties.  

Determining which entity has the authority to certify new motor vehicles for sale in California and 
other states that have adopted these regulations is critically important as the federal government 
retreats from its duty to protect people and the environment from the effects of mobile source 
emissions. The answer to that question is straightforward. The Clean Air Act explicitly allows 
California to address the “harsh reality” of its air pollution problem by promulgating its own vehicle 
emissions regulations “with a minimum of federal oversight.”1 Once California receives a waiver for 
a vehicle regulation, it may require that manufacturers certify that their vehicles sold in the state meet 
that regulation.2 

This answer is not changed by Congress’s attempt to disapprove preemption waivers for California’s 
most recent iteration of new motor vehicle emission regulations using the Congressional Review Act. 
That is, even if California’s most recent vehicle regulations are no longer enforceable––a fact 
currently disputed in litigation––California’s prior vehicle regulations remain in full force. 
California’s Emergency Rulemaking merely affirms this fact, and we strongly encourage the 
Department of Ecology to adopt these amendments to ensure a stable regulatory environment. 

 

CARB’s 2025 Proposed ACT Amendments 

The ACT Rule is a foundational policy for advancing a cleaner, more efficient, and cost-effective freight 
system. A 2021 study contracted by our organizations found that ACT implementation in Washington 

 
1 Rocky Mountain Farmers Union v. Corey, 730 F.3d 1070, 1078–79 (9th Cir. 2013) (quoting Ford Motor Co. v. EPA, 606 F.2d 
1293, 1297 (D.C. Cir. 1979)). See also H.R. Rep. No. 90-728 at 96-97 (1967); S. Rep. No. 90-403 at 33 (1967). 
2 See Motor Vehicle Mfrs. Ass’n of U.S., Inc. v. New York State Dep’t of Env't Conservation, 17 F.3d 521, 526–27 (2d Cir. 
1994). 



state would result in an estimated $24.9 billion in cumulative net societal benefits through 2050.3  
Recognizing the value of ACT, Washington was among the first states to both adopt and implement the 
rule. Similarly, Washington has consistently been a leader among states in the registration and 
deployment of zero-emission medium- and heavy-duty vehicles (MHDVs), particularly in the last-mile 
delivery sector.4 

Despite Washington’s leadership and the compliance flexibilities built into ACT, significant market, 
supply chain, and policy barriers persist to the adoption of zero-emission MHDVs. These challenges have 
been compounded by the lapsed federal leadership in transportation modernization and have largely 
manifested as barriers in the zero-emission Class 7 and 8 tractor truck sector, despite the strong technical 
feasibility for their near-term deployment.5 In May 2025, the California Air Resources Board proposed 
amendments to ACT to address compliance barriers through interstate credit pooling, limited allowance 
of credit conversions across vehicle classes, and a reduction in the stringency of near-zero-emission 
vehicle (NZEV) requirements. 

While we understand that some flexibilities are needed to ensure near-term programmatic stability as the 
zero-emission MHDV market matures, our organizations have significant concerns with several technical 
aspects of the proposal. For example, our analysis of Section 1963.3(c)(3) of CARB’s proposal suggests 
that the provisions allowing for credit conversions from smaller zero-emission vehicle classes (such as 
Class 2b-3) to larger vehicle classes (such as Class 7 and 8 tractors) are likely to significantly reduce the 
public health, climate, and commercial fleet savings provided by ACT.6  

As currently proposed, the credit conversion equation would allow for credits generated by the sale of 
zero-emission Class 2b-3 vehicles to satisfy credit deficits in the Class 7 and 8 tractor truck group at a rate 
of around four to one, despite tractor trucks emitting 24 times the nitrogen oxides, 10.6 times the fine 
particulate matter, and 2.3 times the greenhouse gases as a Class 2b-3 vehicle on a mile-per-mile basis 
(See Table 1). We encourage Ecology to review our suggestions to CARB for correcting the credit 
conversion equations.7 

Further, air pollution from Class 7 and 8 trucks disproportionately impacts near-port and environmental 
justice communities. In Seattle, Native American, Latino, and Asian residents are overrepresented in 
neighborhoods with the highest levels of drayage truck NOx emissions, specifically the Duwamish 
Valley.8 Drayage truck idling contributes as much as 55 percent of total NOx emissions, compared to 32 
percent city-wide. Prolonged exposure to these pollutants has been linked to cardiovascular disease, 
reduced life expectancy, increased rates of disability, and asthma-related emergency room visits. In the 

 
3 Lowell et al. 2021. “Washington Clean Trucks Program: An Analysis of the Impacts of Zero-Emission Mehdum- and Heavy-
Duty Trucks on the Environment, Public Health, Industry, and the Economy.” Study developed by M.J. Bradley & Associates for 
the Natural Resources Defense Council and Union of Concerned Scientists. https://www.ucs.org/sites/default/files/2021-09/wa-
clean-trucks-report_0.pdf 
4 Wilson, Sam. 2024. “Deliver Vans are going Electric: Where and Why.” The Equation.  https://blog.ucs.org/sam-
wilson/delivery-vans-are-going-electric-where-and-why/ 
5 Wilson, Sam. 2025. “Ready for Work 2.0: On the Road to Clean Trucks.” Cambridge, MA: Union of Concerned Scientists. 
https://doi.org/10.47923/2025.15779 
6 See attachment A, “Comments on Proposed Amendments to the Advanced Clean Trucks Regulation and the Zero-Emission 
Powertrain Certification Test Procedure” 
7 Ibid. 
8 See attachment B “Seattle drayage truck emissions and environmental justice analysis,” The Real Urban Emissions (TRUE) 
Initiative, 2026.  



Duwamish Valley, where these emission disparities and hotspots exist, overall premature mortality rates 
were 50 percent higher than in areas with no idling emissions.    

Table 1: Comparing EMFAC Running Emissions Estimates by Fuel Type: MY2024 Class 2b 
Vehicle and Class 8 Tractor Truck9 

Vehicle Type Fuel Type NOx (g/mi) PM2.5 (g/mi) CO2 (g/mi) 

Class 2b Vehicle Gasoline 0.0319 0.0011 610.34 

Class 8 Tractor Truck Diesel 0.7698 0.0115 1,420.61 

  Comparison (g/mi) 24x NOx 10.6x PM2.5 2.3x CO2 

 
Importantly, our analysis of future ACT credits and deficits suggests a near-total removal of the zero-
emission vehicle (ZEV) sales requirements for Class 7 and 8 tractor trucks in Washington for the 
foreseeable future (See Table 2). Electrifying tractor trucks is key to reducing both climate-warming 
emissions and air pollution from vehicles operating on Washington’s roads and highways. A 2021 
analysis contracted by our organizations estimated that, despite making up less than 10 percent of the 
state’s MHDV fleet, tractor trucks are responsible for nearly half of all fuel consumed and around one-
third of annual vehicle miles traveled among Washington’s MHDVs. If ACT is to realize its potential to 
deliver its estimated $1.3 billion in monetized public health benefits, nearly 50 million MT in CO2e 
reductions, and over $1 billion in net MHDV fleet savings through 2050, the requirement for near-term 
sales of Class 7 and 8 tractor trucks must remain.10  

 

 

 

 

 
9 Comparison using EMFAC2025 (v2.0.0) Emission Rates (California; Statewide; Annual CY2025) for diesel-fueled T7 POLA 
Class 8 and LHD1 Public vehicle types operating in California. Estimates for Washington vehicles may differ. 
htps://arb.ca.gov/emfac/emissions-inventory/bab108135706bbeccc5114689efa7eb002ccffab. 
10 Lowell et al. 2021. “Washington Clean Trucks Program: An Analysis of the Impacts of Zero-Emission Mehdum- and Heavy-
Duty Trucks on the Environment, Public Health, Industry, and the Economy.” Study developed by M.J. Bradley & Associates for 
the Natural Resources Defense Council and Union of Concerned Scientists. https://www.ucs.org/sites/default/files/2021-09/wa-
clean-trucks-report_0.pdf 



Table 2: Estimated ACT Tractor Credit Deficits and Surplus  
ACT Non-Tractor Credits (MYs 27-28)11 

  MY2027 MY2028 

State 
Tractor Credit 

Deficit 
Non-Tractor Credit Surplus 

after 20% discount 
Tractor Credit 

Deficit 
Non-Tractor Credit Surplus 

after 20% discount 

WA -983.9 19,950.5 -1,351.2 21,161.6 

CA -4,387.4 87,891.3 -6,025.4 93,577.2 

CO -351.2 9,624.0 -482.3 9,142.2 

MA -277.0 3,582.2 -380.4 1,870.3 

MD -360.2 9,341.3 -494.7 8,835.6 

NJ -1,023.6 4,334.5 -1,405.8 545.8 

NM -100.8 -330.8 -138.4 -1,238.3 

NY -789.2 3,989.1 -1,083.9 -736.4 

OR -942.5 4,222.8 -1,294.3 3,161.0 

RI -35.2 37.2 -48.4 -357.7 

VT -55.7 601.5 -76.5 328.8 

 
11 Our analysis of future ACT credits and deficits is based on national MHDV registrations of Class 2b-8 vehicles from 2021-
2024, including private, public, and commercial vehicles. Data were provided by S&P Global Mobility and modeling was 
completed by the Union of Concerned Scientists. Our assumptions account for an even split of Class 2b-3 deficits between ACT 
and ACC by manufacturers, which we see as a conservative scenario, with an annual market growth rate of 3 percent among all 
vehicle classes. Annual growth of ZEV sales for each ACT group is calculated as the absolute value of the average of the 
previous three MYs ZEV market share added to the previous MY ZEV sales share. Deficit exemptions under Section 
1963.1(a)(1) are applied at a rate of 6 percent of overall estimated MY26 Class 7-8 tractor truck sales in California only. 



In addition to our concerns related to the credit conversion equations, we also have significant concerns 
with CARB’s proposal to reduce the all-electric range (AER) requirements for NZEVs. While battery-
electric technology is expected to dominate deployments of ZEVs, we understand that limited 
deployments of other technologies, such as NZEVs, may be necessary to reduce pollution from harder-to-
electrify duty cycles. That said, CARB’s proposed language under Section 1963.3(b)(2) would blanketly 
lower AER requirements for all NZEVs, regardless of market and economic realities, creating the 
potential to overvalue NZEV credits in sectors where viable zero-emission technologies exist and 
reducing accountability under the rule. For example, NZEV standards for harder-to-electrify sectors, such 
as hydro excavators, certain on-road construction vehicles, and other specialty vehicles, would likely be 
better aligned with NZEV standards based on typical duty cycles or the energy density of zero-emission 
fuel sources, rather than AER. We encourage Ecology to review our more detailed comments in the 
attachment.12 

We recognize that the Department of Ecology’s ability to deviate from language adopted by CARB under 
CCR Title 13 (California Code of Regulations) is limited. Given that these pooling amendments are 
not yet finalized by CARB, we strongly encourage the Department of Ecology to defer their 
adoption. We also urge the Department of Ecology to increase their engagement with impacted 
communities, especially in the 16 identified overburdened communities. This includes (place-based 
meetings on this topic and others, given its relevance to AQ improvements). Furthermore, the 
Department of Ecology should engage meaningfully with CARB staff and leadership, as well as 
interested NGO and community stakeholders, to ensure that any incorporated flexibilities preserve 
the rule's intent and the benefits intended for Washingtonians, particularly those most burdened by 
pollution from on-road freight. While we appreciate Ecology’s engagement on this issue, we strongly 
encourage staff and leadership to take meaningful steps to further community engagement and to center 
accountability on the much-needed air and climate pollution reduction benefits that hinge on these 
technical amendments to ACT.  
 

Fleet Reporting Requirements 

The proposed fleet reporting requirement will provide essential data for Washington’s continuing 
transition to a zero-emission transport sector. By aggregating granular operational data from entities, the 
reporting framework enables regulators to identify high-potential duty cycles where electrification is 
technologically and economically viable today. Beyond policy design, this data is critical for coordinated 
infrastructure planning; it allows utilities and state agencies to align grid upgrades and charging station 
deployments with the actual domiciles and travel corridors of fleets. Furthermore, the transparency 
provided by this reporting offers a clear market signal to Original Equipment Manufacturers (OEMs), 
reducing investment risk by highlighting specific demand for various vehicle classes and configurations. 
Ultimately, the insights gleaned from ongoing reporting will help shape subsequent regulations that 
balance emission reduction targets with realistic exemptions and phase-in timelines based on real-world 
fleet operational profiles. Unfortunately, the proposed rule omits the reporting of the type of fueling 
infrastructure installed at facilities and the locations where trucks are parked for two hours or more. Both 

 
12 See attachment A, “Comments on Proposed Amendments to the Advanced Clean Trucks Regulation and the Zero-Emission 
Powertrain Certification Test Procedure” 



of these data elements will provide information that is essential for coordinating infrastructure planning 
and we strongly encourage the Department of Ecology to include these data elements in the reporting 
requirements in the final rule. 
 

Conclusion 

DRCC, NRDC, and UCS urge the Department of Ecology to adopt these amendments with our suggested 
changes promptly, resist any efforts to weaken or dismantle standards, and continue collaborating with 
stakeholders to ensure equitable implementation of the ACC, ACC II, ACT and HDO rules. By doing so, 
Washington will not only reduce harmful greenhouse gas emissions and improve air quality but also drive 
economic innovation and safeguard public health in communities that have long been overburdened by 
diesel and gasoline pollution. Your leadership in this rulemaking process is critical to protecting the 
health of our planet and the well-being of all Washington residents. 

Thank you for the opportunity to provide these comments. We look forward to continuing our 
collaboration with the Department of Ecology as you work to implement these vital regulations. 

 

Sincerely, 
 
 
Mia Ayala-Marshall 
Clean Air Program Manager 
Duwamish River Community Coalition 
 
Guillermo Ortiz 
Senior Clean Vehicles Advocate 
Natural Resources Defense Council 
 
Sam Wilson 
Senior Analyst 
Union of Concerned Scientists 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

Attachment A: “Comments on Proposed Amendments to the Advanced 
Clean Trucks Regulation and the Zero-Emission Powertrain 
Certification Test Procedure” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



        

 
July 14, 2025 
 
 
Liane Randolph, Chair 
California Air Resources Board 
1001 I Street 
Sacramento, CA 95814 
 
 
RE:  Comments on Proposed Amendments to the Advanced Clean Trucks Regulation and the Zero-Emission 

Powertrain Certification Test Procedure 
 
 
 
Dear Chair Randolph, Board Members, and CARB Staff,  
 
With federal leadership absent on sustainable and equitable transportation, California’s leadership is more vital than 
ever. The state must continue to drive innovation, establish clear market signals, and provide feasible pathways for 
industry to transition toward zero-emission goods movement. On behalf of the Union of Concerned Scientists (UCS), the 
Natural Resources Defense Council (NRDC), and our organizations’ combined millions of supporters nationwide, we 
thank you for the opportunity to provide input on these consequential amendments to the Advanced Clean Trucks Rule 
(ACT).  
 
Ensuring ACT Delivers on its Goals 
 
Five years after its adoption, ACT remains a foundational policy for advancing a cleaner, more efficient, and cost-
effective freight system. Its design offers a practical and impactful approach to reducing air and climate pollution from 
medium- and heavy-duty vehicles (MHDVs) and achieving federal air quality standards. Additionally, increasing the 
availability of zero-emission MHDVs is a vital step toward improving public health in communities near freight hubs and 
corridors. ACT provides covered manufacturers with technologically feasible and highly flexible pathways to gradually 
scale zero-emission MHDV offerings over the next decade while sending strong market signals that have catalyzed 
infrastructure investment.  
 
We recognize that additional flexibilities may be necessary to address slower-than-expected sales of zero-emission 
tractor trucks in some states. Unfortunately, some truck manufacturers have actively sabotaged progress by spreading 
misinformation, manipulating dealer networks, and manufacturing a false sense of crisis to delay stronger pollution 
standards and protect their profits. 1, 2 These actions threaten public health, hinder climate progress, and undermine the 
innovation needed for a sustainable freight system.  
 

 
1 Or�z, Guillermo A. 2024. “New Analysis Indicates Truck Makers Are Manufacturing a False Crisis.” 
Natural Resources Defense Council (blog). October 23. htps://www.nrdc.org/bio/guillermo-or�z/truckmakers-are-manufacturing-false-crisis. 
2 Cooke, Dave. 2024. “Trucking Industry Disinforma�on Will Cost Lives.” The Equation (blog). October 30. htps://blog.ucs.org/dave-cooke/trucking-
industry-disinforma�on-will-cost-lives/. 



We recognize the need for interstate pooling among Class 7-8 tractor group credits to better manage market 
fluctuations and assist states with less mature markets. By adopting these flexibilities, additional states may be 
interested in pursuing ACT adoption and implementation. However, CARB must maintain strong guardrails around 
these flexibilities, implementing them in a limited and targeted fashion, to ensure the preservation of much-needed air 
quality, climate, and economic benefits of the rule. By balancing robust safeguards with additional flexibility, these 
amendments can bolster ACT’s stability and effectiveness. 
 
As written, we have significant concerns with the proposed changes to Section 1963.3(c)(3). Our analysis suggests that 
the proposed credit conversion rates substantially overvalue the emission reduction benefits of smaller MHDVs. 
Additionally, the static cap on upward credit fungibility may severely limit, or even eliminate, requirements for the sale 
of zero-emission Class 7-8 tractor trucks in most ACT states.  
 
ACT Must Ensure Right-Sized Deployments of NZEVs 
 
While battery-electric technology is expected to dominate deployments of zero-emission vehicles (ZEVs), limited 
applications of other technologies such as near-zero-emission vehicles (NZEVs) may be required for niche duty cycles. 
ACT should ensure that NZEVs are deployed in limited use cases where they represent the best available technology. As 
written, ACT would allow credit generations for Class 2b-3 NZEVs, even as battery-electric models have approached 30 
percent of the market for Class 2b-3 MDVs in states like California and Washington in recent Model Years (MY).3 ACT 
should avoid overvaluing NZEV credits, particularly where fully zero-emission technologies are viable and growing.  
 
Proposed language under Section 1963.2(b)(2) would lower the minimum all-electric range (AER) for NZEVs from 75 
miles to 45 miles beginning with MY 2030. For previous MYs, AER is determined under California’s Phase 2 Greenhouse 
Gas Standards and increases between 10 and 15 miles each year.4 We suggest that, at the least, AER be set at no less 
than 50 miles for MYs 2030-2032, mirroring the previous increase in AER under Phase 2, followed by a second increase 
for MYs 2033-2035 that reaches ACT’s original requirement of 75 miles.  
 
Additionally, we suggest that CARB analyze alternative NZEV standards for vehicles with low-mileage, high-energy 
demand duty cycles. Vehicles such as hydro excavators, certain on-road construction vehicles, and other specialty 
vehicles may be better aligned with NZEV standards based on typical duty cycle or the energy density of a zero-emission 
fuel source, rather than AER, potentially allowing for lower emissions during operation.  
 
ACT must also ensure strict accountability for NZEVs under the rule. Analyses of NZEVs in the light- and medium-duty 
sectors have shown that these vehicles operate in all-electric modes far less often than anticipated by manufacturers 
and regulators when determining fuel economy, further reducing their emission reduction potential compared to 
analogous battery-electric models.5, 6, 7 CARB has acknowledged this issue among NZEVs previously and requested that 
federal regulations take more conservative approaches when estimating their benefits.8  Although it is reasonable to 
assume that commercial fleets operating NZEVs may have stronger economic motivations to better utilize a vehicle’s 
AER, non-commercial NZEV sales among Class 2b-3 vehicles may also apply to ACT. We strongly recommend that CARB 

 
3 Wilson, Sam. 2025. Ready for Work 2.0: On the Road to Clean Trucks. Cambridge, MA: Union of Concerned Scien�sts. 
htps://doi.org/10.47923/2025.15779. 
4 California Air Resources Board. 2021. “California Greenhouse Gas Exhaust Emission Standards and Test Procedures for 2014 and Subsequent 
Model Heavy-Duty Vehicles.” htps://ww2.arb.ca.gov/sites/default/files/2022-09/Phase%202%202019%20version_0.pdf 
5 European Commission. 2024. “Commission report under Ar�cle 12(3) of Regula�on (EU) 2019/631 on the evolu�on of the real-world CO2 
emissions gap for passenger cars and light commercial vehicles and containing the anonymised and aggregated real-world datasets referred to in 
Ar�cle 12 of Commission Implemen�ng Regula�on (EU) 2021/392.” htps://climate.ec.europa.eu/document/download/b644dafe-1385-4b56-98d9-
21e7e9f3601b_en?filename=report.pdf.   
6 Isenstadt, Aaron, Zifei Yang, Stephanie Searle, John German. 2022. Real-World Usage of Plug-in Hybrid Electric Vehicles in the United States. 
Washington, DC: Interna�onal Council on Clean Transporta�on. htps://theicct.org/wp-content/uploads/2022/12/real-world-phev-us-dec22.pdf. 
7 Center for Biological Diversity, Conserva�on Law Founda�on, Environmental Law & Policy Center, Natural Resources Defense Council, Public 
Ci�zen, Sierra Club, and the Union of Concerned Scien�sts. 2023. Leter to EPA Re: Mul�-Pollutant Emissions Standards for Model Years 2027 and 
Later Light-Duty and Medium-Duty Vehicles, Docket ID No. EPA-HQ-OAR-2022-029. 
8 California Air Resources Board. 2023. Leter to EPA Re: Mul�-Pollutant Emissions Standards for Model Years 2027 and Later Light-Duty and 
Medium-Duty Vehicles, Docket ID No. EPA-HQ-OAR-2022-029. 



avoid overvaluing NZEV sales under the rule and survey commercial fleets to determine if NZEVs are being utilized to 
their fullest potential and under the best scenarios.  
 
Proposed Credit Fungibility Expansion May Stall Zero-Emission Tractor Truck Sales 
 
The proposal to allow manufacturers to convert up to 1,000 non-tractor credits to tractor credits under Section 
1963.3(c)(3) could significantly undermine zero-emission tractor truck sales in both California and 177 states. While 
pooling alone may be insufficient to ensure programmatic viability and some upward credit fungibility for surplus non-
tractor credits may be necessary, particularly in states with small markets for tractor trucks, ACT must be designed such 
that deployments of zero-emission tractor trucks continue to grow even as additional flexibilities come online. Under 
the current proposal, many states could see no sales of zero-emission tractor trucks whatsoever.  
 
Our concerns are evidenced by an analysis of anticipated ACT credit balances in California and 177 states for MYs 2027 
and 2028. Under a conservative scenario where manufacturers evenly split Class 2b-3 deficits between ACC and ACT and 
zero-emission MHDV sales grow at a business-as-usual rate, nearly all ACT states are estimated to have surplus non-
tractor credit balances that far exceed tractor deficits (See Table 1). Even after the discounted rate of 80 percent for 
non-tractor credits applied to tractor deficits, the balance of surplus non-tractor credits exceeds tractor deficits by 
several orders of magnitude in most ACT states estimated to have surplus non-tractor credits. The current proposal may 
very well undermine ACT’s goal of increasing availability and sale of zero-emission tractor trucks.  
 

Table 1: Estimated ACT Tractor Credit Deficits and Surplus  
ACT Non-Tractor Credits (MYs 27-28)9 

  
MY2027 MY2028 

State Tractor Credit 
Deficit 

Non-Tractor Credit 
Surplus after 20% 

discount 

Tractor Credit 
Deficit 

Non-Tractor Credit 
Surplus after 20% 

discount 
CA -4,387.4 87,891.3 -6,025.4 93,577.2 
CO -351.2 9,624.0 -482.3 9,142.2 
MA -277.0 3,582.2 -380.4 1,870.3 
MD -360.2 9,341.3 -494.7 8,835.6 
NJ -1,023.6 4,334.5 -1,405.8 545.8 
NM -100.8 -330.8 -138.4 -1,238.3 
NY -789.2 3,989.1 -1,083.9 -736.4 
OR -942.5 4,222.8 -1,294.3 3,161.0 
RI -35.2 37.2 -48.4 -357.7 
VT -55.7 601.5 -76.5 328.8 
WA -983.9 19,950.5 -1,351.2 21,161.6 

 
 
Furthermore, the proposed conversion rate of a flat 80 percent for non-tractor groups credits converted to tractor group 
credits among all vehicle types vastly overestimates the credit value of Class 2b-3 MHDVs compared to Class 7-8 
tractor trucks when considering the significantly higher pollution contributions of tractor trucks. Our understanding of 
the proposed language suggests that a surplus credit generated from the sale of a zero-emission Class 2b-3 vehicle, 
valued at 0.80 credits, could be converted to a Class 7-8 tractor group credit at the rate of 80 percent of its original 

 
9 Our analysis of future ACT credits and deficits is based on na�onal MHDV registra�ons of Class 2b-8 vehicles from 2021-2024, including private, 
public, and commercial vehicles. Data were provided by S&P Global Mobility and modeling was completed by the Union of Concerned Scien�sts. 
Our assump�ons account for an even split of Class 2b-3 deficits between ACT and ACC by manufacturers, which we see as a conserva�ve scenario, 
with an annual market growth rate of 3 percent among all vehicle classes. Annual growth of ZEV sales for each ACT group is calculated as the 
absolute value of the average of the previous three MYs ZEV market share added to the previous MY ZEV sales share. Deficit exemp�ons under 
Sec�on 1963.1(a)(1) are applied at a rate of 6 percent of overall es�mated MY26 Class 7-8 tractor truck sales in California only.  



value, resulting in 0.64 credits under the tractor group after conversion or roughly 3.9 Class 2b-3 ZEVs per ICE tractor 
deficit.  
 
These conversion rates must take differing emissions rates among vehicle types into consideration – we strongly suggest 
that CARB restructure credit conversion rates under this section using EMFAC emission rates. For example, EMFAC 
shows that running NOx emission rates for a diesel Class 8 tractor truck are over 24 times higher on a mile-per-mile 
basis compared to a gasoline Class 2b vehicle (See Table 2). Given that MHDVs are the largest contributor to NOx 
emissions nationwide, a precursor to ground-level ozone, credit conversion rates must properly account for differing 
emissions among vehicle types. Additionally, the conversion rates must also consider where and how different vehicles 
operate. Tractor trucks operating in and around freight hubs are primary contributors to poor air quality in adjacent 
communities – allowing high rates of Class 2b-3 group credits to be converted to Class 7-8 tractor truck group credits 
may undermine the benefits this rule provides to the communities where relief is needed the most.  
 

Table 2: Comparing EMFAC Running Emissions Estimates by Fuel Type:  
MY2024 Class 2b Vehicle and Class 8 Tractor Truck10   

 
Vehicle Type Fuel Type NOx (g/mi) PM2.5 (g/mi) CO2 (g/mi) 
Class 2b 
Vehicle Gasoline 0.0319 0.0011 610.34 

Class 8 Tractor 
Truck Diesel 0.7698 0.0115 1,420.61 
 Comparison (g/mi) 24x NOx 10.6x PM2.5 2.3x CO2 

 
 
In addition to correcting the conversion rates, we propose that CARB restructure this flexibility by employing a 
dynamic, market-based ceiling on upward credit fungibility, rather than a static number. A dynamic approach to this 
flexibility can guarantee non-zero zero-emission tractor sales, ensuring continued and expanded zero-emission tractor 
availability and preserving the market signals for infrastructure development inherent to ACT, while also ensuring 
programmatic stability and additional flexibility for covered parties.  
 
For example, a dynamic ceiling that meets these goals could take the following approach: 
 

- For years where 999 or fewer Class 7-8 tractor trucks are sold in the state among all manufacturers, tractor 
manufacturers may offset a net deficit balance for the Class 7-8 tractor group with surplus non-tractor credits up 
to three-quarters of that MY’s requirement for the Class 7-8 tractor group under Table A-1 ZEV Sales Percentage 
Schedule.  

- For years where 1,000 or more Class 7-8 tractor trucks are sold in the state among all manufacturers, tractor 
manufacturers may offset a net deficit balance for the Class 7-8 tractor group with surplus non-tractor credits up 
to one-quarter of that MY’s requirement for the Class 7-8 tractor group under Table A-1 ZEV Sales Percentage 
Schedule. 

- Surplus non-tractor credits may be converted to Class 7-8 tractor credits at the following rates: 
o Class 2b-3 ZEV: 25 percent of their original value 
o Class 4-8 Straight Truck ZEV: 80 percent of their original value 
o Class 2b-3 NZEVs: Ineligible for credit conversion 
o Class 4-8 Straight Truck NZEV: 40 percent of their original value  

 
This idea, although not thoroughly analyzed at this time, may allow for additional flexibility in states with smaller 
markets for Class 7 and 8 tractor trucks while better preserving the vital requirements for zero-emission Class 7 and 8 
tractor truck deployments in states with stronger markets. We would welcome a conversation with CARB staff to discuss 

 
10 Comparison using EMFAC2025 (v2.0.0) Emission Rates (California; Statewide; Annual CY2025) for diesel-fueled T7 POLA Class 8 and LHD1 Public 
vehicle types. Accessed July 7, 2025. htps://arb.ca.gov/emfac/emissions-inventory/bab108135706bbeccc5114689efa7eb002ccffab. 



concepts for more dynamic and protective approaches to the ceiling for upward credit fungibility and credit conversion 
rates.   
 
Safeguarding Accountability Around Credit Retirement  
 
We recognize that the proposed flexibilities under Section 1963.3(c)(3) may warrant corresponding changes to ACT’s 
credit retirement order under Section 1963.3(c)(1) and (2). However, we have some concerns that the proposed 
language may reduce accountability among covered parties and potentially provide additional value to credits generated 
through the sale of NZEVs. We request that the credit retirement methodology be structured to provide the greatest 
value to ZEV sales. 
 
Regarding accountability, we would request that any deviations from the retirement methodology under Section 
1963.3(c)(2) be subject to approval by CARB staff in addition to the reporting requirements under Section 1963.4 and for 
such plans to be made publicly available as much as possible. Staff approval would help to promote accountability 
among covered parties by adding a layer of review and reducing potential loopholes for bad actors to exploit.  
 
ACT should prioritize non-combustion vehicles at every point possible. Although MHDV NZEV models are not widely 
available today, unchecked flexibilities for NZEVs may influence their increased deployment in situations where they 
may not be the best available feasible technology for emission reductions. In all cases, flexibilities for NZEV credits 
should be limited and closely monitored by CARB staff to influence the sale and availability of ZEV models.  
 
Protecting Public Health while Strengthening ACT 
 
ACT has already proven to be a cornerstone for commercial vehicle electrification. Between 2019 and 2023, states that 
had adopted ACT saw a much greater share of zero-emission commercial MHDV registrations than non-ACT states.11 
Even so, rates of ZEV sales vary significantly among ACT states and those with lagging sales, particularly among zero-
emission Class 7-8 tractor trucks, have experienced or are anticipated to experience some programmatic instabilities. 
 
CARB’s proposal to allow manufacturers to transfer surplus credits to states with net deficits may provide greater 
programmatic stability as zero-emission MHDV markets continue to develop, particularly in smaller states, and allow 
ACT states ahead of the game in infrastructure deployments to see additional sales of zero-emission MHDVs. 
Additionally, we anticipate that these additional flexibilities may influence the adoption of ACT in additional states, 
further strengthening the program and expanding the availability of zero-emission MHDVs.  
 
We support an approach that includes guardrails such as only allowing transfers from states with surplus credits to 
states with net deficit credits and structuring the pooling allowance with limited percentages that gradually decline 
through 2035. However, like our concerns regarding Section 1963.3(c)(3), we are concerned that the proposed language 
would allow manufacturers to address Class 7-8 tractor group deficits with converted Class 2b-3 group surpluses from 
another state. Even if our concerns around the upward credit fungibility discounts were addressed, allowing pooling 
among Class 2b-3 group credits converted to Class 7-8 tractor credits may slow the transition to zero-emission tractors 
in and around the communities that need air pollution relief the most.  
 
We also must highlight that, rather than using the rule’s built-in flexibilities, manufacturers have imposed arbitrary sales 
quotas on dealers—requiring the purchase of electric trucks before allowing access to diesel models, even when suitable 
electric alternatives exist. This practice, known as ratioing, has led to steep declines in truck sales and created an 
artificial crisis falsely attributed to ACT compliance. Manufacturers have also refused to participate in the ACT credit 
market, despite having access to surplus and early action credits, and have inflated electric truck prices in the U.S. 
compared to international markets.12 These actions violate the spirit of the Clean Trucks Partnership and appear 
designed to pressure regulators into weakening pollution standards. 
 

 
11 Wilson, Sam. 2025. Ready for Work 2.0: On the Road to Clean Trucks. Cambridge, MA: Union of Concerned Scien�sts. 
htps://doi.org/10.47923/2025.15779. 
 



CARB must hold manufacturers accountable for these tactics. Regulatory flexibilities should not reward bad-faith 
behavior or allow industry actors to externalize the costs of noncompliance onto the public. The movement of goods 
through our freight system should not come at the expense of climate and public health. 
 
Credit pooling, if not carefully managed, could result in fewer sales of zero-emission trucks in some areas, diminishing 
local air quality benefits even if statewide emissions targets are met. As such, we request that CARB work closely with 
relevant agencies and stakeholders, particularly organizations that represent communities experiencing environmental 
injustices, to understand and respond to the impacts of pooling using the data provided under Section 1963.4(d) and 
other relevant information.  
 
Conclusion 
 
We appreciate CARB’s continued leadership in advancing clean transportation and thank you for the opportunity to 
provide input on these critical amendments. With thoughtful adjustments and strong safeguards, the ACT rule can 
continue to drive innovation, protect public health, and ensure a just and equitable transition to zero-emission freight. 
 
Sincerely, 

 

Sam Wilson 

Senior Analyst | swilson@ucsusa.org 

Union of Concerned Scientists | Clean Transportation Program 

 

Guillermo Ortiz 

Senior Clean Vehicles Advocate | gortiz@nrdc.org 

Natural Resources Defense Council | Transportation Team 
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EXECUTIVE SUMMARY
Drayage trucks, or tractor-trailers serving ports, are a 
source of local air pollution, emitting fine particulate matter 
(PM2.5) and nitrogen oxides (NOX) that cause adverse health 
impacts such as childhood asthma and premature death. 
Drayage truck activity associated with the Port of Seattle 
is concentrated within the Duwamish Valley, an area with 
elevated air pollution and disproportionate health burdens. 
Recent policies from Washington State and the Northwest 
Seaport Alliance (NWSA), a marine cargo partnership of the 
Ports of Seattle and Tacoma, prioritize addressing drayage 
truck emissions to reduce health impacts and promote 
environmental justice. 

Washington State has adopted policies like the Advanced 
Clean Trucks (ACT) rule to transition to zero-emission 
vehicles (ZEVs), policies that are now under threat due 
to federal opposition and industry lobbying. Nonetheless, 
the state’s Climate Commitment Act and various multi-
stakeholder groups have made meaningful progress 
in reducing drayage truck emissions. In 2019, NWSA 
implemented a policy requiring trucks entering the Port of 
Seattle’s international container terminals to have 2007 
model year (MY) or newer engines, helping to greatly reduce 
diesel particulate matter emissions. Additionally, the Puget 
Sound Zero-Emission Truck Collaborative has developed a 
roadmap to phase out emissions from drayage services by 
2050, identifying key strategies to support adoption of zero-
emission drayage trucks. 

While strategies exist for reducing overall emissions, 
designing policies that reduce health disparities requires 
understanding where emissions are concentrated 
geographically. This report addresses this need by combining 
real-world traffic and emissions data from the TRUE Initiative 
U.S. database to model drayage truck emissions across 
Seattle, with a particular focus on NOX emissions due to 
their impact on public health and tendency to form highly 
localized hotspots. We analyze spatial patterns of drayage 
truck idling and driving emissions alongside health data and 
environmental justice indicators to assess where high levels 
of drayage emissions align with worse health outcomes. We 
also identify key strategies to target emission reductions in 
the most overburdened areas. 

Key findings include:

•	 Drayage trucks are an important source of port-
related NOX emissions and associated health impacts. 
Current policies have helped to greatly reduce tailpipe 
PM2.5 emissions, but substantial levels of NOX emissions 
in residential neighborhoods remain a public health 
issue.

•	 There is a racial/ethnic disparity in levels of drayage 
truck NOX emissions. Native American, Latino, and 
Asian residents are overrepresented in neighborhoods 
with the highest levels of drayage truck NOX emissions. 
Emissions are largely concentrated in the Duwamish 
Valley, one of the region’s most racially diverse areas.

•	 Idling emissions are a major source of NOX pollution 
in overburdened neighborhoods. Idling accounts for 
45%–55% of drayage-related NOX emissions in the 
neighborhoods of Georgetown and South Park, well 
above the citywide average of 32%.

•	 Areas of Seattle with elevated drayage truck 
emissions experience disparate health outcomes. 
Neighborhoods with the highest idling emissions have 
overall premature mortality rates over 50% higher than 
areas with no idling emissions.

•	 Older trucks contribute a disproportionate share of 
total emissions. Requiring MY 2007 or newer engines 
helps reduce the number of older, higher-emitting 
vehicles; still, MY 2010 and older trucks comprise 22% 
of the fleet and nearly half of total NOX due to higher 
real-world emissions. 

Based on these findings, two complementary approaches can 
be used to address drayage truck emissions and their impacts: 

Transitioning to zero-emission drayage trucks is a key 
strategy for reducing overall drayage truck emissions. While 
pursuing legal action to protect the ACT, Washington State 
can adopt alternative measures to incentivize manufacturers 
to increase zero-emission truck production. Supporting 
the development of a variety of financial models, such as 
leasing, can create competitive options suited for individual 
owner-operators or small fleet owners for whom upfront 
costs are prohibitive. Additionally, rebate programs can be 
carefully designed to reduce drayage truck purchase costs 
while also improving overall affordability across the market. 
Finally, building a coordinated regional charging infrastructure 
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strategy across utility service territories can support and 
encourage the growth of zero-emission vehicle adoption. 

Targeted interventions to reduce drayage truck 
emissions in overburdened neighborhoods are important 
for environmental justice. Expanding data collection 
and monitoring of drayage trucks with disaggregation 
by operating location where possible can help address 
air pollution hotspots. To address idling emissions, 

collaboration across stakeholders, including truck drivers 
and neighborhood groups, can help to identify the best 
solutions to reduce idling, particularly in the South Park and 
Georgetown neighborhoods. Potential approaches include 
expanding education on the health and fuel-cost effects 
of idling, developing anti-idling legislation, and electrifying 
temperature control and other power needs.
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INTRODUCTION
Diesel drayage trucks serving the Port of Seattle—one of 
the busiest container ports on the U.S. West Coast—are 
a significant source of local air pollution, emitting fine 
particulate matter (PM2.5), nitrogen oxides (NOX), and other 
pollutants linked to serious health issues.1 The burden of this 
environmental impact falls disproportionately on communities 
within the Duwamish Valley,2 which are exposed to higher 
levels of air pollution.3 Residents of this area have significantly 
higher rates of childhood asthma hospitalizations and reduced 
life expectancy compared with wealthier North Seattle 
neighborhoods.4 While the port has implemented some 
measures to reduce truck emissions, substantial pollution 
remains. Addressing drayage truck emissions is critical 
for reducing these environmental justice disparities while 
advancing regional air quality and climate goals.

Past research has shown that low-speed urban driving 
conditions can elevate real-world emissions on local 
roads,5 and drayage truck idling is a known contributor to 
air pollution in the Duwamish Valley,6 yet comprehensive 
spatial analysis quantifying these impacts at the 
neighborhood level has been lacking.

This report addresses these gaps through spatial analysis of 
drayage truck emissions and their impacts on overburdened 
communities near the Port of Seattle. Drawing on The 
Real-World Urban Emissions (TRUE) U.S. database—which 

1	 “Health Effects from Diesel Pollution,” Washington State Department of 
Ecology, accessed August 6, 2025, https://ecology.wa.gov/air-climate/air-
quality/vehicle-emissions/diesel-emissions/health-impacts.

2	 “Duwamish Valley,” University of Washington Interdisciplinary Center for 
Exposures, Diseases, Genomics and Environment, accessed September 8, 2025, 
https://edge.deohs.washington.edu/duwamish-valley.

3	 Puget Sound Clean Air Agency, 2023 Air Quality Data Summary, 2024, https://
pscleanair.gov/DocumentCenter/View/5649/Air-Quality-Data-Summary-
2023?bidId=; “Community Based Action on Heavy Duty Trucks in the 
Duwamish Valley,” Duwamish River Community Coalition, accessed August 13, 
2025, https://www.drcc.org/action-on-trucks.

4	 Linn Gould and BJ Cumming, Duwamish Valley Cumulative Health Impacts 
Analysis: Seattle, Washington (Just Health Action and Duwamish River Cleanup 
Coalition/Technical Advisory Group, 2013), https://static1.squarespace.
com/static/5d744c68218c867c14aa5531/t/5e0edc05d2e16f330fa007
1d/1578032180988/CHIA_low_res+report.pdf.

5	 Francisco Posada et al., In-Use NOx Emissions and Compliance Evaluation for 
Modern Heavy-Duty Vehicles in Europe and the United States (International Council 
on Clean Transportation, 2020), https://theicct.org/publication/in-use-nox-
emissions-and-compliance-evaluation-for-modern-heavy-duty-vehicles-in-
europe-and-the-united-states/.

6	 Tushar Khurana, “A Duwamish Valley Truck Electrification Program Looks 
to Reduce Air Pollution,” South Seattle Emerald, February 21, 2022, https://
southseattleemerald.org/feature/2022/02/22/a-duwamish-valley-truck-
electrification-program-looks-to-reduce-air-pollution.

compiles remote sensing emissions data from heavy-duty 
vehicles (HDVs) nationwide—as well as real-world driving and 
idling activity from drayage trucks, we model drayage truck 
NOX and PM2.5 emissions at a high spatial resolution.7 We 
analyze this inventory alongside demographic data and health 
indicators from the Washington Tracking Network to assess 
where high levels of drayage emissions align with worse health 
outcomes. Based on these results, we identify key strategies to 
accelerate emission reductions and address disparities.

BACKGROUND
The Port of Seattle transports over 3 million standard 
20-foot equivalent shipping containers each year8 and 
operates approximately 4,000 drayage trucks,9 which 
transport containers between marine terminals and regional 
warehouses, distribution centers, and rail yards. These 
heavy-duty diesel-powered trucks make frequent trips 
between the port and inland destinations.

The majority of the port’s cargo operations are concentrated at 
terminals in the Duwamish Valley. This geographic distribution 
means that drayage truck traffic—and the associated air 
pollution—is not evenly spread across the Seattle region 
but instead concentrated in specific communities like 
the Georgetown and South Park neighborhoods, which 
are home to predominantly lower-income residents and 
residents of color. Residents here have significantly higher 
rates of childhood asthma hospitalizations and reduced life 
expectancy, with lifespans up to 13 years shorter compared 
with wealthier North Seattle neighborhoods as of 2013.10 
These health outcomes reflect long-term exposure to elevated 
levels of air pollution from multiple sources, including diesel 
emissions from drayage trucks. 

7	 Yoann Bernard et al., Development and Application of a United States Real-World 
Vehicle Emissions Database (TRUE Initiative, 2020), https://trueinitiative.org/
research/development-and-application-of-a-us-real-world-vehicle-emissions-
database/.

8	 Port of Seattle, 2024 Annual Comprehensive Financial Report, 2025, https://www.
portseattle.org/sites/default/files/2025-07/Port%20of%20Seattle_2024%20
Annual%20Financial%20Report.pdf. 

9	 Jamie Housen, “City of Seattle Announces New Pilot Program to Incentivize 
Heavy Duty Truck Electrification,” Office of the Mayor, August 16, 2023, https://
harrell.seattle.gov/2023/08/16/city-of-seattle-announces-new-pilot-program-
to-incentivize-heavy-duty-truck-electrification/.

10	 Gould and Cumming, Duwamish Valley Cumulative Health.
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AIR POLLUTION AND HEALTH 
Diesel truck emissions pose serious public health risks, 
particularly for children and other vulnerable populations 
living near freight operations. Despite modern emissions 
control technology, drayage operations create concentrated 
pollution hotspots in nearby residential areas due to low-
speed driving and frequent idling—precisely the conditions 
that elevate real-world emissions. 

Drayage truck tailpipe emissions include two main pollutants 
that pose a significant risk to public health: NOX and PM2.5.11 
As illustrated in Figure 1, NOX contributes to the formation of 
ambient nitrogen dioxide (NO2), ozone (O3), and secondary 
PM2.5 through atmospheric chemical reactions.12 All three 
contribute to all-cause mortality and respiratory mortality 
from diseases like chronic obstructive pulmonary disease.13 
Additionally, NO2 is associated with increased incidence of 

11	 HEI Panel on the Health Effects of Long-Term Exposure to Traffic-Related Air 
Pollution, Special Report 23: Systematic Review and Meta-Analysis of Selected 
Health Effects of Long-Term Exposure to Traffic-Related Air Pollution, 2022, 
https://www.healtheffects.org/system/files/hei-special-report-23-executive-
summary_1.pdf.

12	 Diesel trucks also emit other pollutants, such as carbon monoxide, volatile 
organic carbons, and sulfur oxides. We focus on NOX and PM2.5 due to their 
substantial adverse health impacts.

13	 World Health Organization, WHO Global Air Quality Guidelines, 2021, https://iris.
who.int/bitstream/handle/10665/345329/9789240034228-eng.pdf.

childhood asthma, and PM2.5 is associated with increased 
rates of cardiovascular mortality and lung cancer. 

While the effects of exposure to ambient O3 and PM2.5 are 
more widely understood and modeled, there is a growing 
body of evidence showing the adverse health impacts of NO2 
exposure, such as a link between NO2 exposure and all-cause 
mortality, or premature death.14 A study in 2023 estimated 
that 170,000 annual premature deaths are attributable to 
NO2 exposure in the United States, exceeding estimates 
of premature deaths attributable to PM2.5, highlighting the 
importance of studying NOX emissions and pollution.15 

Substantial health impacts have been found to be associated 
with exposure to NO2 at levels well below current federal 
standards.16 In 2021, the World Health Organization set a 
recommended air quality guideline level of 10 µg/m3 of NO2 
as an annual average.17 In contrast, the National Ambient Air 

14	 HEI Panel on the Health Effects of Long-Term Exposure to Traffic-Related Air 
Pollution, Special Report 23.

15	 Sara F Camilleri et al., “All-Cause NO2-Attributable Mortality Burden 
and Associated Racial and Ethnic Disparities in the United States,” 
Environmental Science & Technology Letters 10, no. 12 (2023): 1159–1164, 
https://doi.org/10.1021/acs.estlett.3c00500.

16	 Camilleri et al., “All-Cause.”

17	 World Health Organization, WHO Global Air Quality Guidelines.

NOX
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Figure 1. Air pollution and public health impact of drayage truck emissions 
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Quality Standards in the United States for annual average 
NO2 concentration is set at approximately 100 µg/m3, a 
threshold that no areas in the United States exceed.18 As 
a result, the current national air quality regulations do not 
incentivize or require efforts to reduce NO2 pollution.

Modern diesel trucks of model year (MY) 2007 and 
newer emit much lower quantities of PM2.5 compared with 
older diesel trucks due to the near-universal use of diesel 
particulate filters (DPFs) to meet U.S. Environmental 
Protection Agency (EPA) emission standards. DPFs are 
highly effective, reducing tailpipe PM2.5 by more than 95% 
compared with MY 2006 and older trucks not equipped with 
the filters.19 Thus, for newer trucks, most of the associated 
health impacts are due to NOX emissions. A TRUE study 
on diesel trucks in New York City found that for MY 2010 
and newer trucks, 69%–87% of the health impacts from 
exposure to PM2.5 ambient air pollution were due to NOX 
tailpipe emissions.20 Thus, while there has been progress in 
addressing the adverse effects of PM2.5, NOX emissions from 
diesel engines remain a more persistent challenge.

Reducing NO2 pollution is also important from an 
environmental justice standpoint. Marginalized 
communities—particularly lower-income communities and 
communities of color—are exposed to disproportionate 
levels of harmful air pollutants due to legacies of 
discriminatory practices like redlining, which led industrial 
facilities and high-traffic roadways to be sited in or near 
these communities.21 NO2 air pollution is of particular 
concern because of its relatively short lifespan, meaning 
that ambient NO2 is highly concentrated within 200–500 m 

18	 The conversion is based on an ambient temperature of 25 °C and ambient 
pressure of 1 atm. See US Environmental Protection Agency, “Review of the 
Primary National Ambient Air Quality Standards for Oxides of Nitrogen,” Federal 
Register 83, no. 75 (April 18, 2018): 17145–17150, https://www.federalregister.
gov/documents/2018/04/18/2018-07741/review-of-the-primary-national-
ambient-air-quality-standards-for-oxides-of-nitrogen.

19	 Jorn Dinh Herner et al., “Effect of Advanced Aftertreatment for PM and NOX 
Control on Heavy-Duty Diesel Truck Emissions,” Environmental Science & 
Technology 43, no. 15 (2009): 5928–5933, https://doi.org/10.1021/es9008294.

20	 Michelle Meyer and Tim Dallmann, Air Quality and Health Impacts of Diesel Truck 
Emissions in New York City and Policy Implications (TRUE Initiative, 2022), https://
www.trueinitiative.org/publications/reports/air-quality-and-health-impacts-of-
diesel-truck-emissions-in-new-york-city-and-policy-implications.

21	 Kaya Bramble et al., “Exposure Disparities by Income, Race and Ethnicity, and 
Historic Redlining Grade in the Greater Seattle Area for Ultrafine Particles 
and Other Air Pollutants,” Environmental Health Perspectives 131, no. 7 (2023): 
077004, https://pubmed.ncbi.nlm.nih.gov/37404015/; PolicyLink, Advancing 
Racial Equity as Part of the 2024 Update to the Seattle 2035 Comprehensive Plan 
and Urban Village Strategy, 2021, https://www.seattle.gov/a/127266.

of the emission site, often around high-traffic roadways or 
areas like ports.22 

South Seattle, which includes the Duwamish Valley 
where the Port of Seattle’s terminals are located, is an 
area with high population density as well as concentrated 
transportation and industrial activity. The region was 
identified by the State of Washington’s Department of 
Ecology as an overburdened community highly impacted 
by air pollution.23 A 2013 study found that levels of NOX 
air pollution in Georgetown and South Park were 22%–
104% higher than levels measured at comparison sites in 
neighborhoods of Queen Anne and Beacon Hill.24 

Since 2013, there have been improvements in air quality in the 
Duwamish Valley, likely in part due to the transition to newer, 
cleaner diesel trucks. One indicator of this improvement is the 
decline in black carbon (BC) pollution, a component of PM2.5 
that is primarily from diesel engines.25 Ambient air quality 
measurements in the Duwamish Valley show that BC levels 
declined by approximately 50% from 2010 to 2023.26 There 
have been more modest declines in other pollutants, including 
NO2, in various measurement locations across Seattle. 
Although substantial progress has been made in improving 
air quality, diesel drayage trucks remain a contributor to air 
pollution and adverse health impacts. 

POLICY BACKGROUND
In response to the environmental and health concerns 
outlined above, policymakers have made efforts to reduce 
air pollution in Seattle, particularly around the port area. 
These efforts have been driven by a combination of local, 
state, and federal regulations aimed at cutting emissions 
from HDVs. This includes port drayage trucks, which are 
considered particularly well-suited for electrification among 
HDV segments due to their comparatively shorter travel 

22	 Ying Zhou and Jonathan I. Levy, “Factors Influencing the Spatial Extent of Mobile 
Source Air Pollution Impacts: A Meta-Analysis,” BMC Public Health 7, no. 1 
(2007): 89, https://doi.org/10.1186/1471-2458-7-89.

23	 “Overburdened Communities Highly Impacted by Air Pollution,” Department of 
Ecology Air Quality Program, March 1, 2023, https://gis.ecology.wa.gov/portal/
apps/storymaps/stories/c10bdbfc69984a9d85346be1a23f6338.

24	 Jill K Schulte et al., Diesel Exhaust Exposure in the Duwamish Study (University 
of Washington School of Public Health, Department of Environmental Health 
Sciences, September 1, 2013), http://dl.pscleanair.org/DEEDS/DEEDS_Tech_
Report.pdf.

25	 “Black Carbon,” Climate & Clean Air Coalition, accessed July 22, 2025,  
https://www.ccacoalition.org/short-lived-climate-pollutants/black-carbon.

26	 Puget Sound Clean Air Agency, 2023 Air Quality Data Summary.
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distances (typically under 300 km per day), predictable 
routes, and return-to-depot operations that facilitate 
overnight charging.27

LOCAL POLICIES
Local policymakers have developed plans to reduce freight 
emissions and invest funding in zero-emission trucks. The 
City of Seattle has set a target that, by 2030, 30% of goods 
deliveries will be carried out by zero-emission vehicles.28 
Additionally, the city recently announced $1.5 million in 
purchase incentives that will fund 12 electric drayage trucks.29

The Northwest Seaport Alliance (NWSA), an operating 
partnership of the Ports of Seattle and Tacoma that oversees 
cargo operations including drayage trucking, has prioritized 
drayage truck emission reductions through both near-term 
engine standards and long-term zero-emission transition 
goals.30 The NWSA has also partnered with Zeem Solutions 
through a $6.2 million program to fund 19 electric drayage 
trucks and charging infrastructure deployment.31 Together 
with the Port of Seattle, the NWSA committed to the 
Northwest Ports Clean Air Strategy, which aims to phase 
out emissions from port-related activity by 2050.32 The 
NWSA’s Clean Air Implementation Plan includes shorter-
term strategies to reduce drayage truck emissions, such as 
requiring newer, cleaner diesel trucks, as well as long-term 
plans for transitioning to zero-emission vehicles. As part of 
this plan, the NWSA established a requirement in 2019 that 
all trucks serving their international container terminals have 
engines of MY 2007 or later, or equivalent emission control 

27	 "An Overview and Assessment of Drayage Charging Site Models," 
Electrification Coalition, May 13, 2025, https://electrificationcoalition.org/
resource/an-overview-and-assessment-of-drayage-charging-site-models/.

28	 City of Seattle, Seattle’s Clean Transportation Electrification Blueprint, March 
2021, https://www.seattle.gov/environment/climate-change/transportation-
emissions/transportation-electrification-blueprint.

29	 David Benedict, City of Seattle Announces $1.5 Million in Funding to Help Bring  
New Electric Drayage Trucks to Seattle, press release, October 16, 2025,  
https://greenspace.seattle.gov/2025/10/city-of-seattle-announces-1-5-million-
in-funding-to-help-bring-new-electric-drayage-trucks-to-seattle/.

30	 Northwest Seaport Alliance, Northwest Seaport Alliance, Northwest Ports  
Clean Air Strategy 2021–2025 Implementation Plan, November 2021,  
https://s3.us-west-2.amazonaws.com/nwseaportalliance.com.if-us-west-2 
-or/2021-12/2021_12_NWSA_NWPCAS_Implementation_Plan_Stylized-LT-
91CL273.pdf.

31	 Northwest Seaport Alliance, The Northwest Seaport Alliance Announces Inaugural 
Incentive Program for Zero Emission Drayage, July 9, 2025, https://www.
nwseaportalliance.com/newsroom/northwest-seaport-alliance-announces-
inaugural-incentive-program-zero-emission-drayage-0.

32	 Northwest Seaport Alliance, Northwest Ports Clean Air Strategy.

systems.33 This requirement, supported by a rebate program 
that facilitated replacing over 300 older diesel trucks, has 
helped to reduce diesel PM emissions by 89% compared 
with 2005 levels.34

The NWSA also established the Puget Sound Zero-Emission 
Truck Collaborative, a multi-stakeholder group involving 
government agencies, local community organizations, 
truck drivers, and other industry representatives to develop 
a roadmap for transitioning to zero-emissions drayage 
services no later than 2050.35 Additionally, the Clean Air 
Program—a multi-stakeholder group led by the Duwamish 
River Community Coalition—gathers many of the same 
organizations and agencies to focus on the environmental 
justice aspects of air pollution in the Duwamish Valley.36 One 
key strategy of the program is to reduce vehicle emissions in 
the area, of which drayage trucks are a major contributor.

In addition, the Port of Seattle, NWSA, and Seattle City 
Light (SCL), the city’s electric utility, have developed the 
Seattle Waterfront Clean Energy Strategy, which aims to 
proactively plan and implement infrastructure to support 
growing electrical demand at the port.37 Together, these 
agencies play an important role in upgrading grid capacity 
and deploying the charging infrastructure required for 
drayage truck electrification.38

33	 “Clean Truck Program,” Northwest Seaport Alliance, accessed July 22, 2025, 
https://www.nwseaportalliance.com/environment/clean-air/clean-truck-program. 

34	 Jason Jordan and Janice Gedlund, “Interlocal Agreement with Puget Sound Clean 
Air Agency to supply $275,000 matching funds for USEPA DERA grate for Drayage 
Truck Replacement,” memorandum to Northwest Seaport Alliance, November 23, 
2016, https://meetings.portseattle.org/portmeetings/attachments/2016/5J%20
Memo.pdf; “Clean Truck Program,” Northwest Seaport Alliance.

35	 Puget Sound Zero-Emission Truck Collaborative, Decarbonizing Drayage 
Roadmap: Executive Summary, April 2025, https://www.rossstrategic.net/Zero-
Emission-Truck-Collaborative/docs/Puget%20Sound%20ZE%20Truck%20
Collaborative%20Roadmap_Executive%20Summary.pdf.

36	 “The Duwamish Valley Clean Air Program,” Duwamish River Community 
Coalition, accessed August 13, 2025, https://www.drcc.org/clean-air-program.

37	 Port of Seattle, The Northwest Seaport Alliance, and Seattle City Light, Seattle 
Waterfront Clean Energy Strategy, 2025, https://www.portseattle.org/sites/
default/files/2025-04/Seattle%20Waterfront%20Clean%20Energy%20
Strategy%20-%20FINAL.pdf.

38	 Jenn Strang, “City Light Commissions Study to Explore Impacts of Medium- 
and Heavy-Duty Electrification,” Seattle City Light Powerlines, May 23, 2024, 
https://powerlines.seattle.gov/2024/05/23/city-light-commissions-study-
to-explore-impacts-of-medium-and-heavy-duty-electrification/; Hamilton 
Steimer et al., Powering Seattle Fleets: A Charging Infrastructure Strategy for 
Battery Electric Medium- and Heavy-Duty Vehicles (International Council on Clean 
Transportation, 2024), https://theicct.org/publication/powering-seattle-fleets-
charging-infrastructure-strategy-for-battery-electric-medium-and-heavy-duty-
vehicles-may24/.
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STATE POLICIES
At the state level, Washington has several policies and plans 
aiming to accelerate the production and adoption of zero-
emission trucks. Washington adopted California’s Advanced 
Clean Trucks (ACT) rule, which requires an increasing share 
of zero-emission HDV sales over time to accelerate the 
production of battery electric vehicles (BEVs).39 However, 
in May 2025, the federal government revoked California’s 
ability to implement the ACT rule, subsequently blocking 
Washington and nine other states from implementing it.40 
Although Washington joined California and the remaining 
nine states in bringing legal action against the federal 
government, the future of the rule remains uncertain.

Despite regulatory uncertainty, Washington State has 
committed substantial funding to supporting the transition 
to zero-emission medium- and heavy-duty vehicles, 
with explicit focus on reducing pollution in overburdened 
communities, including the Duwamish Valley. Washington’s 
Climate Commitment Act (CCA), a cap-and-invest 
program that has raised several billion dollars in revenue 
so far, allocates funding to projects such as drayage truck 
electrification and building charging infrastructure.41 
Accordingly, $126 million of this funding will support the 
Washington State Zero-Emission Incentive Program through 
2027, providing point-of-sale discounts on zero-emission 
medium- and heavy-duty vehicles.42 The CCA specifically 
aims to reduce air pollution in 16 identified overburdened 
communities, including South King County (Duwamish 
Valley Area) where the Port of Seattle is located.43 

39	 Steimer et al., Powering Seattle Fleets.

40	 “California Sues Trump for Blocking Clean-Air Rules for Cars, Trucks—and 
Vows to Set New Mandates,” CalMatters, June 12, 2025, https://calmatters.org/
environment/2025/06/california-sues-trump-blocking-clean-air-rules-cars/.

41	 Washington State Department of Ecology, Distribution of Funds from CCA 
Accounts Fiscal Year 2024, November 2024, https://apps.ecology.wa.gov/
publications/documents/2414076.pdf.

42	 Washington State Department of Ecology, “Ecology Proposes New Updates to 
Help Industry Transition to Clean Semi-Trucks,” press release, May 15, 2025, 
https://ecology.wa.gov/about-us/who-we-are/news/2025/ecology-proposes-
new-updates-to-help-industry-transition-to-clean-semi-trucks;  
“The Washington Zero-Emission Incentive Program,” CALSTART, accessed 
August 13, 2025, https://calstart.org/wazip/.

43	 “Improving Air Quality in Overburdened Communities,” Washington State 
Department of Ecology, accessed August 13, 2025, https://ecology.wa.gov/air-
climate/climate-commitment-act/overburdened-communities.

FEDERAL POLICIES
At the federal level, the most recent EPA pollutant standards 
for HDVs, which apply starting in 2027, require 80% lower 
NOX levels than the current standards.44 However, the pace 
of emission reductions depends on how quickly newer, 
cleaner trucks replace older vehicles. This means that 
while federal standards establish an important regulatory 
floor for future emissions, they do not address the current 
fleet composition or provide mechanisms for accelerating 
retirement of older, higher-emitting trucks. 

DATA OVERVIEW AND 
STUDY METHODOLOGY
For this report, we modeled NOX and PM2.5 tailpipe 
emissions from diesel-powered drayage trucks serving 
port terminals in Seattle and assessed associated 
health impacts. The study had two main objectives: 
(1) establishing a baseline spatial emissions inventory 
of drayage truck emissions, and (2) analyzing results 
alongside demographic information and health outcomes 
to assess environmental justice implications. Figure 2 
summarizes the datasets used and the analysis steps.

44	 U.S. Environmental Protection Agency, “Final EPA Standards for Heavy-Duty 
Vehicles to Slash Dangerous Pollution and Take Key Step toward Accelerating 
Zero-Emissions Future,” press release, December 20, 2022, https://www.epa.
gov/newsreleases/final-epa-standards-heavy-duty-vehicles-slash-dangerous-
pollution-and-take-key-step.
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Figure 2. Overview of modeling steps and data sources

Our methodology combines real-world emissions data with 
traffic patterns to create a high-resolution spatial inventory. 
First, we calculated driving and idling NOX and PM2.5 emission 
factors for the fleet of drayage trucks. NOX driving emission 
factors were primarily derived from the TRUE U.S. database, 
which contains 20,167 HDV Class 8 observations collected 
between 2015 and 2023 via the Colorado Department of 
Public Health & Environment’s remote sensing program.45 
Driving emission factors for PM2.5 were taken from EPA’s 
motor vehicle emission simulator, MOVES4.46 Short-term 
idling emissions were derived from a 2022 Port Authority of 
New York and New Jersey emissions inventory report and 
were adjusted to reflect the model year distribution of the 
Seattle truck fleet. Additional details on the emission factors 
are available in Appendix A. 

45	 Yoann Bernard et al., Development and Application.

46	 “MOVES Versions in Limited Current Use,” U.S. Environmental Protection 
Agency, accessed August 13, 2025, https://www.epa.gov/moves/moves-
versions-limited-current-use.

To calculate fleet-wide emission factors, we combined 
emission factors with the model year distribution. The model 
year distribution was calculated from the Radio Frequency 
Identification (RFID) data from all drayage truck entries into 
Seattle’s international container terminals between 2021 
and 2022, shared by the Northwest Seaport Alliance. Based 
on the RFID data, we focused on EPA Class 8 HDVs, which 
account for 99.7% of the port’s truck trips. 

We then mapped emissions across Seattle by combining 
emission factors and speed adjustments with real-world 
vehicle activity data to develop a spatial emissions inventory. 
Vehicle activity data from INRIX were sourced from 
connected vehicles in the form of waypoints, or coordinates 
with timestamps.47 We included trips that involved any 
waypoints within the international container terminals as 

47	 Mark Braibanti, “Providing Transportation Intelligence While Respecting Data 
Privacy,” INRIX, April 9, 2025, https://inrix.com/blog/inrixs-approach-to-data-
privacy/. 
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well as activity in the domestic container terminal (Figure 
3).48 We added supplemental idling data from the Duwamish 
Valley to reflect stationary idling from drayage trucks outside 
of the port terminals, as outlined in Appendix A. Distance 
traveled was calculated by taking the distance between 
consecutive waypoints. Idling time was calculated by adding 
up the duration of any waypoints that moved less than 200 
m over the span of at least 3 minutes.49 

Seattle
Duwamish Valley
International 
container terminals
Domestic 
container terminals

0 1 2 3 4km 

 
Figure 3. Map of Seattle and port terminals 

Finally, we created spatial emissions inventories of NOX and 
PM2.5 emissions after scaling the activity data to represent 
total annual drayage truck activity within Seattle. To calculate 
driving emissions, we multiplied the distance traveled by the 

48	 The Northwest Seaport Alliance, Facilities Guide: Seattle & Tacoma Harbors, USA, 
August 13, 2025, https://s3.us-west-2.amazonaws.com/nwseaportalliance.com.
if-us-west-2-or/2024-09/Facilities%20Guide%2020240923.pdf.

49	 These criteria were selected to account for GPS drift, the effect of fluctuating 
GPS location while stationary due to measurement issues.

emission factor for the applicable speed bin. Idling emissions 
were calculated by multiplying the idling time by the idling 
emission factor. We then analyzed the spatial inventories of 
drayage truck emissions against various demographic and 
health data. 

RESULTS
Our spatial analysis reveals how drayage truck emissions 
are distributed across Seattle and which communities 
experience disproportionate levels of harmful pollutants. 
Key findings include:

1.	 MY 2007+ requirements were effective for PM2.5 
control but NOX emissions remain substantial 

2.	 Trucks of MY 2010 and older (22% of the fleet) 
produced 48% of NOX emissions 

3.	 Emissions were concentrated in the Duwamish Valley; 
idling accounted for 45%–55% of NOX emissions in 
Georgetown and South Park 

4.	 Based on an analysis at the census block level, 
people of color experienced 33% higher levels 
of NOX emissions from idling than non-Latino 
White residents

5.	 Areas with the highest idling emissions showed 50% 
higher overall premature mortality rates than areas 
with no idling emissions

REAL-WORLD EMISSIONS ANALYSIS
Our analysis of the truck fleet found that relatively newer 
model trucks typically operated out of the international port 
terminals, demonstrating the effectiveness of the NWSA’s 
Clean Truck Program, which requires that all drayage trucks 
entering international terminals have MY 2007 engines 
or equivalent emissions controls. Only 3.5% of trips in 
our dataset involved pre-2007 trucks, and these trucks 
may have been retrofitted to meet the emission control 
requirements (Figure 4).
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Figure 4. Model year distribution of trucks operating in the Port of Seattle 

This policy’s effectiveness was evident in the low estimated 
PM2.5 emissions from the fleet, which amounted to 0.048 
metric tons in 2022 (Table 1). This represents just a small 
fraction of total PM2.5 emissions associated with port activity. 
By comparison, a 2023 International Council on Clean 
Transportation (ICCT) study estimated that ocean-going 
vessels at berth at the Port of Seattle produced 8 tons of 
PM2.5 emissions in 2019.50 

Table 1. Modeled NOX and PM2.5 emissions from drayage trucks in 
Seattle in 2022

Operation

NOX  
emissions  
(t/year)

PM2.5 
emissions  
(t/year)

Driving 21 0.039

Idling 9.9 0.009

Total (driving + idling) 31 0.048

These PM2.5 emission estimates may, however, be 
conservative due to data limitations and methodological 
constraints. The RFID data only cover international terminals, 
where retrofits are required; older, higher-emitting vehicles 
may be operating in other areas of the port. Additionally, this 
modeling used MOVES emission factors for PM2.5, which 

50	 Zhihang Meng and Bryan Comer, Electrifying Ports to Reduce Diesel Pollution from 
Ships and Trucks and Benefit Public Health: Case Studies of the Port of Seattle and the 
Port of New York and New Jersey (International Council on Clean Transportation, 
2023), https://theicct.org/publication/marine-ports-electrification-feb23/.

may underestimate real-world emissions. A 2018 study 
focused on the Port of Oakland, which also requires DPFs 
on trucks operating in the port, found a substantial increase 
in BC—a component of PM2.5 emissions—as vehicles aged; 
according to the study, high-emitting MY 2007–2009 
trucks comprised 7% of the fleet but emitted 65% of total 
BC emissions.51 Thus, there are likely additional BC and 
PM2.5 emission reductions to be achieved through targeted 
replacement of the remaining older vehicles. 

In contrast to PM2.5, we found substantial NOX emissions 
from drayage trucks: 31 tons per year (see Table 1). While 
ocean-going vessels at berth emit far more NOX—384 tons 
according to the 2023 ICCT study—drayage trucks operate 
through residential neighborhoods, which amplifies the 
associated health impact.52 

Older trucks were found to contribute a disproportionate 
share of total emissions, despite fleet modernization efforts. 
Although MY 2010 and older vehicles comprised just 22% of 
the fleet, they contributed nearly half of total NOX emissions 
(Figure 5). These results demonstrate the potential 
policy benefit of continuing to strengthen the model year 
requirement to reduce real-world NOX emissions. 

0%

25%

50%

75%

100%

Share of fleet Share of NOX

Pe
rc

en
t

18%

35%

54%

48%
23% 5%

4%
12%

MY group
2015+
2011−2014 
2007−2010 
< 2007

Figure 5. Drayage truck fleet by model year and NOX emissions shares

Our analysis found that NOX emissions were heavily 
concentrated within the Duwamish Valley, with the highest 

51	 Chelsea Preble et al., “In-Use Performance and Durability of Particle Filters 
on Heavy-Duty Diesel Trucks,” Environmental Science & Technology 52, no. 20 
(2018): 11913–11921, https://doi.org/10.1021/acs.est.8b02977.

52	 Meng and Comer, Electrifying Ports.
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levels at port terminals and along several major truck routes. 
Figure 6 shows the spatial NOX emissions inventory of 
the diesel drayage trucks at a 200 m x 200 m resolution, 
with the left panel showing total emissions and the right 
panel showing idling emissions only. We focus here on NOX 
emissions due to the finding that drayage trucks contributed 
a much larger share of total port-related NOX emissions 
compared with PM2.5. 

Idling accounted for an exceptionally high share of drayage 
truck emissions in Georgetown and South Park—the 
two neighborhoods previously identified as hotspots for 
drayage truck idling.53 In South Park, 55% of total modeled 
drayage truck NOX emissions came from idling activity; in 
Georgetown, idling accounted for 45% of NOX emissions 
(see Figure 7). These shares are well above the city-average 
share of 32%, indicating that idling is a major source of 
drayage truck emissions in these neighborhoods. 

53	 Duwamish River Community Coalition, “Community Based Action.”
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Figure 6. Spatial NOX emissions inventory from diesel trucks attributable to driving and idling operation (left) and idling operation only (right)
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Figure 7. Idling NOX emissions inventory in South Park (left) and Georgetown (right)

ENVIRONMENTAL JUSTICE ANALYSIS 
Using the spatial emissions inventory, we analyzed the 
connection between drayage truck emission levels and 
various demographic and health indicators. This analysis 
did not model ambient concentrations of air pollution or 
the associated health effects. However, given that NO2 air 
pollution tends to be highly concentrated around the NOX 
emissions source, we used the total NOX emissions by census 
block as a proxy for NO2 exposure.54 We then analyzed 
this metric by racial/ethnic demographics, socioeconomic 
indicators, and health indicators from census data and 
the Washington Tracking Network to evaluate equity and 
environmental justice impacts.55 The health indicators 
selected are those linked to NO2 exposure: premature 

54	 Census blocks are the smallest geographic area for which demographics are 
reported, typically one block in urban areas. There are 11,512 census blocks in 
Seattle. City of Seattle, Geographic Files and Maps, accessed January 5, 2026, https://
www.seattle.gov/opcd/population-and-demographics/geographic-files-and-maps.

55	 See Appendix A for full list of sources. Washington State Department of Health, 
Washington Tracking Network (WTN) Database, accessed February 19, 2025, 
https://fortress.wa.gov/doh/wtn/WTNPortal/.

death, cardiovascular disease-related premature mortality, 
life expectancy, rates of disability, and asthma-related 
emergency room visits.

In line with other environmental justice assessment tools, 

we categorized each census block by NOX emissions 
levels (none, low, medium, high) based on the density of 
emissions per census block.56 These cutoffs were set based 
on percentiles to analyze relative exposure patterns. Figure 
8 shows the NOX emissions level by census block for total 
NOX emissions and idling NOX emissions only. The areas 
with the highest NOX emissions levels are generally in the 
Duwamish Valley. Additional detail on the cutoffs for each 
NOX emissions level is available in Appendix B.

56	 EPA, EJScreen Technical Documentation for Version 2.3, 2024, https://www.
epa.gov/system/files/documents/2024-07/ejscreen-tech-doc-version-2-3.pdf. 
Washington State Department of Health, “Washington Environmental Health 
Disparities Map,” accessed August 13, 2025, https://fortress.wa.gov/doh/
wtnibl/WTNIBL/.
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Figure 8. Total NOX emissions level (left) and idling NOX emissions level (right) at the census block level

We quantified drayage truck NOX emissions by summing the 
total emissions in each census block and dividing by area. 
Then, we calculated population-weighted average values 
for various racial/ethnic groups across all census blocks. 
While this average value for idling NOX emissions was 33% 

higher for people of color compared to non-Latino White 
residents,57 the disparity for total NOX emissions (including 
driving and idling) was 20% (Figure 9). This difference 
suggests that idling emissions are a key contributor to 
inequities associated with drayage truck pollution.

57	 In this analysis, the term “people of color” refers to Latino people of any race 
and non-Latino, non-White people.


