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To Whom It May Concern: 

The California Department of Transportation and the California Air Resources Board ijointly, 
"California") respectfully submit the enclosed comments on the National Performance 
Management Measures; Assessing Performance of the National Highway System, 
Greenhouse Gas Emissions Measure (GHG Measure). We strongly support the Federal 
Highway Administration's (FHWA) proposed action to implement a GHG measure, as it is 
consistent with FHWA's statutory obligations to properly assess the performance of the 
national highway system, is well supported by the record and will produce substantial 
benefits at negligible cost. 

California agrees with FHWA's determination that implementing the GHG performance 
measure is an essential step that will contribute to states' efforts to reduce transportation's 
contribution to climate change by creating transparency and clarity in tracking total 
emissions from the sector and encouraging reductions over time. To that end, California 
offers several recommendations intended to enhance the implementation of the GHG 
performance measure so that it more successfully achieves its objectives and supports state 
efforts to reduce GHG emissions from transportation. These recommendations include 
promoting alignment with existing GHG-related efforts; modifying the proposed FHWA 
quantification methodology for the GHG performance measure; setting long-term targets 
and providing guidance on how to set targets; clarifying joint urbanized targets and 
providing flexibility on setting joint urbanized targets; and enhancing GHG performance 
monitoring requirements for state DOTs and MPOs. Moreover, in the intervening years since 



10/13/2022 
Page 2 

FHWA repealed the original PM3 final rule, including the GHG measure (82 Fed. Reg. 5970, 
Jan.18, 2017), and evidence supporting the utility and necessity of the rule and the 
congressional support for federal action has only grown stronger. 

Sincerely, 

~<Si'"~ 
TONY TAVARES 
Director 
California Department of Transportation 

Enclosure: 

C6G!i! 
Deputy Executive Officer 
California Air Resources Board 

Comments on the National Performance Management Measures; Assessing Performance of 
the National Highway System, Greenhouse Gas Emissions Measure 
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Enclosure 
California Department of Transportation and California Air Resources Board Comments on 
the National Performance Management Measures; Assessing Performance of the National 
Highway System, Greenhouse Gas Emissions Measure 

As a leader in addressing the challenges presented by anthropogenic climate change, 
California supports the proposed action to implement a greenhouse gas (GHG) measure as a 
valuable, effective, and low-cost tool that will provide decision-makers with better 
information about the transportation system's GHG emissions, thereby facilitating the 
analysis necessary to support decarbonizing the system. 

California strongly supports FHWA's 
proposed action to implement a 
greenhous.e gas (GHG) performance 
measure. As FHWA correctly recognizes 
in the proposed rule , a GHG performance 
measure is an important and robustly 
supported me·chanism to achieve critical 
policy goals. The United States must 
continue to take steps to reduce GHG 
emissions in order to avoid the worst of 
the projected impacts of climate change. 

As discussed in further detail below, 
implementing a nationwide 
transportation GHG performance 
measure is vital for addressing 
nationwide climate change goals. On 
this basis, California supports the 
implementation of a GHG 
performance measure and 
recommends that the Federal 
Highway Administration (FHWA) 
adopt the final rule after considering 
the recommendations enclosed in this 
letter. 

I. Confronting the Climate Crisis: The Effects of Climate Change on the 
Nationwide Transportation System and on the Country 

In the Moving Ahead for Progress in the 21st Century Act1 (MAP-21 ), Fixing America's 
Surface Transportation Act2 (FAST Act), and now the Infrastructure Investment and Jobs Act, 
also known as the Bipartisan Infrastructure Law3 (IIJA/BIL), Congress has made clear that the 
FHWA is to establish appropriate performance measures for the National Highway System 
(NHS), known as the National Highway Performance Program (NHPP), to guide state and 
federal planning. With the ultimate aims of this program including ensuring the efficiency, 
reliability, and environmental sustainability of the national highway system. Few 
considerations are more important for that exercise than climate change, including the role 
of vehicles traveling the NHS in contributing to GHG emissions. Climate change poses a 

1 Moving Ahead for Progress in the 21st Century Act (P .L. 112-141 ). Signed into law July 6, 2012. 
2 Fixing America's Surface Transportation Act (P .L. 114-94). Signed into law December 4, 2015. 
3 Infrastructure Investment and Jobs Act/ Bipartisan Infrastructure Law. (P.L. 117-58). Signed into law 
November 15, 2021. 
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substantial threat to the transportation system and must be accounted for in proper 
planning. Further, Congress recently adopted the Inflation Reduction Act of 20224 making 
the largest investment ever in combatting the climate change crisis and explicitly listing 
climate resiliency as an overarching purpose for the NHPP. Therefore, it is critical that FHWA 
adopts this rule, implements the rule to collect the information under this performance 
measure, and calls for state departments of transportation (DOTs) to set appropriate 
targets and report progress in meeting the targets. 

The evidence that the climate is changing is undeniable, and the scientific record is 
definitive. Climate change and other shifts in the climate system observed over the past 
century are caused by human activities. These recorded changes are occurring at an 
unprecedented rate.5 In California, climate change is contributing to an escalation of 
serious problems, including raging wildfires, coastal erosion, disruption of water supply, 
threats to agriculture, the spread of insect-borne diseases, continuing health threats from 
air pollution, and adverse impacts on transportation infrastructure. 

A. Climate Change Poses a Major Threat to the Nationwide Transportation System. 

As acknowledged by the FHWA, the 
transportation system faces existing 
and increasing risks from climate 
change impacts associated with 
increasing levels of GHG emissions. 
California's State Highway System 

GHG emissions and climate change are 
disrupting the existing transportation system 
and affecting the performance of the NHS. 

represents 50,000+ lane miles of infrastructure that require continual monitoring and repair. 
The system extends through deserts, mountains, coastal areas, and floodplains and will 
therefore experience a range of impacts as the climate changes. Climate change will increase 
the stress that this infrastructure will experience, and this will likely require more frequent 
repairs and upgrades to more durable materials, threatening the national goals of a reliable 
transportation system6• 

California is especially concerned with extreme weather events - consecutive days of high 
temperature, heavy rainstorms, storm surges, flooding, and high winds. While infrastructure is 
often designed to withstand certain types and frequencies of extreme weather, climate 
change is increasing the severity and duration of these events, thereby necessitating a State 
Highway System capable of withstanding harsher conditions. Since California's economy 
depends on a well-functioning highway system, the State has identified areas to strengthen 
against vulnerabilities to climate change and extreme weather impacts. California's highways 
are also critical infrastructure for the national economy in their use to transport goods to and 
from the State's major ports and the rest of the country, and therefore their reliability and 

4 Inflation Reduction Act of 2022. Signed into law August 16, 2022. 
5 Cook, J., et al. 2016. Consensus on consensus: A synthesis of consensus estimates on human-caused 
global warming. Environmental Research Letters 11 :048002 doi:10.1088/17 48-9326/11/4/048002. 
https:/ /iopscience.iop.org/article/10.1088/17 48-9326/11 /4/048002 . 
6 23 U.S.C. § 150(b)(4). 



10/13/2022 
Page 5 

sustainability are essential to many who live and operate beyond California's borders. 
Further, a reliable transportation system in California is also critical during and after 
emergency weather events, which are increasing in frequency and severity, when people and 
resources need to get to where they need to be to ensure health and safety. 

Shifts in weather patterns associated with anthropogenic climate change are already 
causing significant damage and disruptions to the transportation system. Since 2017, 
Caltrans has incurred over $3 billion in emergency Director's Orders for damages to the 
State Highway System from extreme weather events and wildfires, an average of over $600 
million a year. Extended drought followed by record rainstorms in 2017 created mudslides 
and slip-outs that damaged bridges, culverts, and roadways throughout California. Wildfires 
in 2017 burned nearly double the average number of acres burned in the previous five 
years, while 2020 saw five of the six largest fires on record, all creating significant system 
delays and closures. The damages and costs of the increasing frequency and scale of 
climate change impacts directly obstruct the progress of the State Department of 
Transportation. 

Climate change affects each of the goals stated in 23 U.S.C § 1 S0(b) that support the 
purpose of the NHPP (23 U.S.C. § 119(b)) of improving infrastructure condition, safety, 
congestion reduction, system reliability, freight movement, environmental sustainability, 
and reduced project delivery delays on the NHS. These storm damages have directly 
threatened the safety of the traveling public and State DOT maintenance workers. Storm 
damage resulted in months of congestion, prohibited efficient freight movement out of the 
Ports of Los Angeles and Long Beach, and forced the state DOTs and local governments to 
redirect funds that would otherwise be spent achieving the existing performance measures. 
Therefore, the ability of State DOTs, and by extension FHWA, to efficiently meet the 
targets set for each performance measure is dependent on reducing the impacts of climate 
change by tracking and reducing GHG emissions. 

Infrastructure planning and climate change adaptation and mitigation are inseparable. 
Implementation of GHG performance measures will further efforts to ensure appropriate 
planning, proper development and maintenance of the NHS, and prudent use of public 
funds in a way that considers future climate risk. 

B. Climate Change Poses Acute Threats to Public Health and the Economy 

In addition to impacts on infrastructure, climate change poses a serious threat to public 
health and welfare. The FHWA's proposed GHG performance measure is an important step 
toward addressing that threat. California is experiencing the effects of climate change, and 
projections show these effects will continue and worsen over the coming centuries. In 
addition to the U.S. EPA's well-supported endangerment finding 7 and the extensive findings 
of international and national scientific bodies, California has developed considerable 

7 Endangerment and Cause or Contribute Findings for Greenhouse Gases Under Section 202(a) of the 
Clean Air Act: https://www.regulations.gov/document/EPA-HO-OAR-2009-0171-11683 
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information on the climate threats to our State from GHG emissions, which the FHWA must 
also consider. 

The impacts of climate change in California have been compiled by the Office of 
Environmental Health Hazard Assessment (OEHHA) in the Indicators of Climate Change 
Report, which details the following changes occurring already: 8 

• A recorded increase in annual average temperatures, as well as increases in daily 
minimum and maximum temperatures. 

• An increase in the occurrence of extreme events, including wildfire and heat waves. 
• A reduction in spring runoff volumes as a result of the declining snowpack. 
• A decrease in winter chill hours, necessary to produce high-value fruit and nut crops. 
• Changes in the timing and location of species sightings, including migration upslope 

of flora and fauna, and earlier appearance of Central Valley butterflies. 

Together, historical data, current conditions, and future projections provide a picture of 
California's changing climate, with two important messages: 

• Changes are being experienced and documented across California, and some of 
these changes have been directly linked to changing climatic conditions. 

• Even with the uncertainty in future climate conditions, every scenario estimates 
further change in conditions in the future. 

Climate change is already affecting our communities' health and exacerbating existing 
health inequities. The impacts of climate change fall most heavily on vulnerable communities 
that bear the brunt of extreme heat, drought, wildfires, and other effects. Those facing the 
greatest health burdens include low-income individuals and households, the very young 
and the very old, communities of color, and those who have been marginalized or 
discriminated against based on gender or race/ethnicity.9 

California's latest Climate Assessment projects that heat waves will be more intense, longer, 
and more frequent in the years ahead, 10 and rises in ambient temperature are associated with 
increases in mortality and morbidity. 11 If global greenhouse gas emissions continue at current 

8 Office of Environmental Health Hazard Assessment, Indicators of Climate Change (website): 
https://oehha.ca.gov/climate-change/document/indicators-climate-change-california 
9 California Department of Public Health (CDPH). 2015. The Portrait of Promise: The California 
Statewide Draft Plan to Promote Health and Mental Health Equity. A Report to the Legislature and 
the People of California by the Office of Health Equity. Sacramento, CA: California Department of 
Public Health, Office of Health Equity. 
10 State of California, California's Fourth Climate Change Assessment: Statewide Summary Report at 9 
(2018), https:llwww.energy.ca.gov/sites/default/files/2019-11 /Statewide Reports-SUM-CCCA4-
2018013 Statewide Summary Report ADA.pdf. 
11 Benmarhnia, T., Deguen, S., Kaufman, J.S., Smargiassi, A, 2015. Vulnerability to heat related 
mortality: a systematic review, meta-analysis, and meta-regression analysis. Epidemiology 26 (6), 781-
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rates, California is likely to experience further warming by more than 2 degrees Fahrenheit (F) 
by 2040, more than 4 degrees F by 2070, and by more than 6 degrees F by 2100. Cal
Adapt12 projects that urban and rural population centers throughout California will 
experience an average of 40 to 53 extreme heat days by 2050 and an average of 40 to 99 
days by 2099. This compares to a historical average of four per year. High heat events have 
revealed increased risk of hospitalization for various diagnoses including cardiovascular 
disease, acute renal failure, dehydration, heat illness, and respiratory disease. 13 Persistent 
heatwaves with high nocturnal temperatures and humidity limit the ability of people with 
impaired thermoregulation capacity or chronic illness (particularly the elderly) to recover 
overnight from the daytime heat stress, resulting in excess mortality rates. 14 As the severity, 
frequency and duration of extreme heat events continue to increase due to climate change, 
the burden of heat on morbidity and mortality will be exacerbated. 15 Indeed, this rise in 
temperature could translate to roughly 2,100 to 4,300 deaths in 2025, and 6,700 to 11,300 
deaths in 2050. 16 

Additional social and economic factors can put people at a disadvantage in a warming world, 
especially when combined with physical risks and existing health inequities. Extreme heat and 
heat exposure disproportionately impact the following groups: 17 

793; Xu, Z., FitzGerald, G., Guo, Y., Jalaludin, B., Tong, S., 2016. Impact of heatwave on mortality 
under different heatwave definitions: a systematic review and meta-analysis. Environ. Int. 89, 193-203. 
12 Cal-Adapt is a web portal developed in response to a key recommendation of the 2009 California 
Climate Adaptation Strategy. Cal-Adapt provides access to climate change data and scenarios, 
climate impact research, and visualization tools that can be useful for local decision-makers. For more 
information on Cal-Adapt, see: http://cal-adapt.org . 
13 Guirguis, K., Basu, R., AI-Delaimy, W.K., Benmarhnia, T., Clemesha, R.E., Corcos, I., Guzman
Morales, J., Hailey, B., Small, I., Tardy, A., 2018. Heat, disparities, and health outcomes in San Diego 
County's diverse climate zones. Geo Health 2 (7), 212-223. The heat wave in California in 2021-in 
which Sacramento hit 109 degrees F and Coachella Valley hit a record-setting 123 degrees F-sent 
emergency room visits soaring to 10 times their normal number during extreme heat days. (Anne C. 
Mulkern, California Presents Plan to Prevent Extreme Heat Deaths, E&E News on January 13, 2022 
https://www.scientificamerican.com/article/california-presents-plan-to-prevent-extreme-heat-deaths/) 
14 Anderson, G. B., & Bell, M. L. 2011: Heat waves in the United States: Mortality risk during heat 
waves and effect modification by heat wave characteristics in 43 U.S. communities. Environmental 
Health Perspectives, 119(2), 210-218. https:Udoi.org/10.1289/ehp.1002313 
15 Guo, Y., Gasparrini, A., Li, S., Sera, F., Vicedo-Cabrera, A.M., Coelho, MdSZS, Saldiva, P.H.N., 
Lavigne, E., Tawatsupa, B., Punnasiri, K., 2018. Quantifying excess deaths related to heatwaves under 
climate change scenarios: a multicountry time series modelling study. PLoS Med. 15 (7); Sheridan, 
S.C., Allen, M.J., 2018. Temporal trends in human vulnerability to excessive heat. Environ. Res. Lett. 
13 (4). 
16 Ostro, B., Rauch, S., & Green, S. (2011 ). Quantifying the health impacts of future changes in 
temperature in California. Environmental Research, 111 (8), 1258-1264. 
https:Udoi.org/10.1016/j.envres.2011.08.013 
17 Abby Roller, Equity in Resilience: Addressing the unequal health impacts of extreme heat, 
September 2021. https:Uwww.c2es.org/2021 /09/ec;iuity-in-resilience-addressing-the-unec;iual-health
impacts-of-extreme-heat/ 
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• Low-income families, which are more likely to live in poorly ventilated apartments or 
mobile homes, lack access to air conditioners, or are unable to afford the costs of 
cooling. 

• Outdoor workers, as well as indoor workers in facilities without air conditioning, who 
are subject to hot and humid conditions that increase their risk of heat-related illness 
and workplace injury. 

• People experiencing homelessness, who often lack adequate shelter, access to 
cooling, and clean drinking water to minimize heat stress. 

• Indigenous and Black populations, which have the two highest rates of heat-related 
death in the United States. 

Efforts to address the changing climate may bring longer-term health benefits. For instance, 
one study highlighted major health benefits of climate mitigation policies. 18 Another study 
estimated that reducing transportation emissions in the United States by 75% by 2030 could 
prevent 14,000 premature deaths each year from reduced fine particulate matter (PM2.5) 
and ozone exposure. 19 Some climate solutions call for changing transportation systems and 
rethinking urban design to reduce dependence on fossil-fuel powered vehicles and 
accommodate increased adoption of active transportation modes. In order for these benefits 
to be realized to their fullest potential through minimizing now-increasing climate harms, it is 
imperative that we move toward at least net-zero greenhouse gas emissions, if not net
negative, over the next two decades. Therefore, addressing climate change presents an 
important opportunity to improve public health for all of the United States' residents, 
especially the most vulnerable. This is particularly important for disadvantaged communities 
who live along freight corridors and near freight facilities, as reducing greenhouse gas 
emissions often have co-benefits of cleaning up the air. 

The way we plan our communities, including our transportation infrastructure, and the 
potential impacts of climate change can influence everything from household budgets to 
infrastructure needs, productivity lost to congestion, protection of natural and working 
landscapes, and our overall health and well-being. 

C. Transportation Sector Emissions Exacerbate Climate Change 

Transportation is the largest source of GHG, criteria pollutants, and toxic diesel particulate 
matter emissions in the state, and among the largest in the country. Therefore, the proposed 
performance measure produces considerable public benefits by helping states and the 
federal government plan to reduce these emissions. 

18 Mailloux, N.A.; Henegan, C.P.; Lsoto, D.; Patterson, K.P.; West, P.C.; Foley, J.A.; Patz, J.A. 2021: 
Climate Solutions Double as Health Interventions. Int. J. Environ. Res. Public Health, 18, 13339. 
https:lldoi.org/10.3390/ijerph 182413339. 
19 Shindel!, D.T.; Lee, Y.; Faluvegi, G. 2016: Climate and health impacts of US emissions reductions 
consistent with 2°C. Nat. Clim. Chang. 2016, 6, 503-507. 
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Figure I below illustrates that transportation, primarily on-road travel, is California's single 
largest source of GHG emissions. GHG emissions from the transportation sector account for 
approximately 50 percent of the State's total GHG emissions when accounting for fuel 
productions. 20 

Figure I: 2019 State GHG Emission Contributions by Scoping Plan Sector in California 
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Zero-emission vehicles (ZEVs) alone are 
not enough to fix our transportation 
system. Despite cleaner vehicles and 
low-carbon fuels, efforts to meet 
California's climate and air quality goals 
will be hampered by the ongoing 
increase in vehicle travel. This is due to 
older vehicles still burning fuel and 
particulate emissions from brake and tire 
wear from driving. Therefore, reducing 
the total demand for transportation 
energy by reducing the miles people 
drive on a daily basis is critical as the 
State aims for a sustainable 
transportation sector in a carbon-neutral 
economy. Furthermore, transportation 
planning that curbs sprawling 
development with a focus on more 

compact, mixed-use development has other benefits for climate change, including reducing 
energy demand for buildings and preserving natural and working lands that support carbon 
sequestration 

California recognizes that we cannot take on this unprecedented climate challenge alone. 
Collaboration with the federal government, other U.S. states, and other jurisdictions 
worldwide will continue to be fundamental for California to succeed in achieving its climate 
targets, especially as the pace of our efforts increases in the coming years. We believe this 
collaboration and coordination also creates a race to the top, encouraging and enabling 
other jurisdictions to achieve climate and air quality goals. 

II. Legal Authority for Proposed GHG Measure 

The FHWA has clear statutory authority and explicit policy direction to establish a GHG 
performance measure, especially given the above climate change concerns. As FHWA 
explained in the MAP-21 Performance Management 3 (PM3) Final Rule, FHWA adopted the 
GHG performance measure under 23 U.S.C. § 150(c)(3), which calls for performance 

2° California Air Resources Board. 2022. Draft Scoping Plan Update. https:llww2.arb.ca.gov/our
work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-documents 
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measures that the states can use to assess the performance of the Interstate and non
interstate NHS.21 

Federal law gives FHWA a mandate to 
work with state DOTs and MPOs to create 
a "performance-driven, outcome based 
approach" to transportation decision 
making. FHWA has clear authority to 
establish a GHGperformance measure in 
the final rule for performance. 

As FHWA explained in its proposal, a 
GHG performance measure is well 
supported by several Title 23 
provisions and congressional 
direction.22 For instance, 23 USC 
section 1 S0(b)(6) explicitly directs 
FHWA to focus the Federal-aid 
Highway Program on the national goal 
of environmental sustainability "[t]o 
enhance the performance of the 

transportation system while protecting and enhancing the natural environment. " Reducing 
GHG emissions in the transportation sector would accomplish both of these directives. 
Moreover, the MAP-21 Performance Management 3 Final Rule cites several FHWA strategic 
policy documents to demonstrate FHWA's longstanding consideration of environmental 
sustainability and GHG emissions reduction in discussing system performance. And since 
the MAP-21 Performance Management 3 Final Rule, Congress has added an additional, 
climate-specific objective to the NHPP in 23 U.S.C. section 119(b)(4) "to provide support for 
activities to increase the resiliency of the National Highway System to mitigate the cost of 
damages from sea level rise, extreme weather events, flooding, wildfires, or other natural 
disasters. " 23 Establishing a GHG performance measure is thus within FHWA's statutory 
purview and consistent with congressional directives and objectives as well as FHWA policy 
concerning system performance. 

FHWA previously repealed its PM3 GHG performance measure at least in part on the 
misguided interpretation that section 119(d)(1) limited the performance objectives for NHPP 
projects such that environmental sustainability is not appropriately included. However, even if 
section 119(d)(1) does so limit performance objectives for the NHPP (notwithstanding 
sections 1 119(b)(4), 119(e)(2) and (7), and 1 S0(c)(3)), a GHG performance measure (or 
projects thereunder) would still further the section 119(d)(1) objectives. Climate change is 
already causing damage to transportation infrastructure and continues to pose an increasing 
risk of greater damage. As such, a GHG performance measure like what FHWA proposes 
serves to preserve and improve resiliency, infrastructure condition, and system reliability. And 
Congress recognized this is adding the additional resiliency objective to section 119(b)(4). 
Given the demonstrable impacts from climate change already and anticipated further impacts 
to transportation infrastructure, public health, and the environment, and Congress' recent 

21 23 U.S.C. 150(c)(3)(A)(ii)(IV)-M. 
22 See 87 Fed. Reg. 42,401, 42,407-10 (July 15, 2022) (addressing FHWA's legal authority to establish 
a GHG performance measure); 82 Fed. Reg. 5970, 5993-96 (Jan . 18, 2007) (same). 
23 23 u.s.c. § 119(6)(4). 
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direction that the NHPP support increased climate resiliency, it would be inappropriate for 
FHWA to not adopt a GHG performance measure. 

Ill. Rationale for the Proposed GHG Measure 

Performance-based decision-making helps ensure that transportation investments are made 
based on their ability to achieve established goals in an environment of limited financial 
resources. In addition, a performance-based approach improves resource allocation since 
information about current and forecasted system performance is used to inform how 
transportation programs and projects are selected. Performance-based decision-making is 
further enabled by improvements in data collection and analysis techniques, resulting in 
increased robustness and transparency. 

Implementing a federal GHG performance measure now is a critical step toward securing 
nationwide emissions reductions from the transportation sector to mitigate the climate 
impacts already being experienced within California (and nationally and globally) as well as 
to mitigate anticipated future impacts. As explained above, scientific research and recent 
efforts by the U.S. Congress highlight the importance of setting and ability to set GHG 
performance targets. The recent Sixth Assessment Report (AR6)24 of the Intergovernmental 
Panel on Climate Change (IPCC) found that atmospheric concentrations of carbon dioxide 
(CO2) have increased by 50 percent since the industrial revolution and continue to increase 
at a rate of two parts per million each year. 25 Several states have already adopted policies to 
reduce GHG emissions in the transportation sector; in 2017, California and many of these 
states declared their interest in nationwide measures that will achieve reductions of GHGs 
from on-road surfaces from all states.26 By the 2030s, the world will exceed 1.5°C warming. 
Every incremental increase in warming matters, as it brings additional and compounding 
negative impacts, and the climate-related risks to human health and livelihoods (explained in 
more detail above in Part I.B.) are projected to increase further under 2°C warming 
compared to 1.5°C.27 In order to remain below 1.5°C and avoid the worst climate impacts, 
global net anthropogenic CO2 emissions need to reach net zero by 2050. 28 

The Inflation Reduction Act of 202229 makes the largest investment ever in com batting the 
existential crisis of climate change by aiming to reduce national GHG emissions by roughly 40 
percent by 2030 compared to 2005 levels, helping the nation work toward achieving its 
climate goals and bringing it closer to being able to reach net-zero by 2050. The Act seeks to 
realize these substantial GHG reductions from multiple major emission sectors, including the 
transportation sector. The Act invests substantially in reducing greenhouse gases from 

24 Intergovernmental Panel on Climate Change. Sixth Assessment Report. April 2022. 
https://www.ipcc.ch/report/sixth-assessment-report-cycle/ 
25 Intergovernmental Panel on Climate Change. Climate Change 2021: The Physical Science Basis. 
Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on 
Climate Change. https:llwww.ipcc.ch/report/ar6/wg1/. 
26 https://oag.ca.gov/sites/all/files/agweb/pdfs/press/filed-complaint-417-cv-05439.pdf 
27 intergovernmental Panel on Climate Change. 2018. Global Warming of 1.5°C. 
28 Intergovernmental Panel on Climate Change. Sixth Assessment Report. April 2022. 
29 Inflation Reduction Act of 2022. Signed into law August 16, 2022. 
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transportation related projects. A targeted GHG performance measure to set GHG regional 
targets that are consistent with the target recognized by Congress in the Act and continuing 
that same trajectory towards the net-zero by 2050 goal, which scientific evidence shows is 
needed to safeguard public health, would fulfill congressional intent to ensure highway 
resiliency including through the national performance measures. 

A national GHG performance measure would also align with state and regional planning and 
seek a consistent effort across the states to track and report on progress to meet the targets 
set. Several states have policies to reduce GHG emissions in the transportation sector; in 
2017, California and many of these states declared their interest in nationwide measures that 
will achieve reductions of GHGs from on-road surfaces from all states. 30 

Some metropolitan planning organizations (MPOs) and state DOTs also use GHG 
performance measures to ensure transportation dollars are spent on a portfolio of projects 
that have the net effect of reducing GHG emissions, and this framework is consistent with 
the federal requirements for performance (23 USC §§ 134(c)(I) & (h)(2), 135(d)(2); 49 USC § 
5303(c)(1 ), & (h)(2), 55304(d)(2)). By incorporating GHG outcomes into decision-making for 
transportation, states can align transportation funding with achieving GHG emission 
reduction goals. However, to ensure that this is done consistently across the United States, a 
federal GHG performance measure is necessary. 

To achieve long-term GHG emission reduction goals from the transportation sector, 
governments across the nation must track and account for GHG emissions to compare the 
impact of different mitigation policies and transportation funding decisions. Given the 
cumulative and global nature of GHGs, national, state, and local measures will benefit 
California and all states. Climate change is not only a local, regional, or state issue because 
of the acute effects it has on local conditions, it is also a national issue because of the 
cumulative impact that should be addressed comprehensively and in targeted ways. 
Therefore, concerted, proactive, response by all levels of government in both policy and 
action is required. Nationwide efforts, such as FHWA's GHG performance measure, to 
create a consistent approach where appropriate, such as tracking and reporting on 
progress to meet GHG reduction targets are essential pieces of the puzzle to lessen or slow 
climate change effects. 

IV. Proposed Changes to the GHG Performance Measure Quantification 
Approach 

California strongly supports the proposed rule setting a GHG performance measure for the 
NHS and encourages its adoption. To better facilitate achievement of the rule's objectives 
and align with state efforts to reduce emissions from the transportation sector, we 
recommend some changes to the proposed rule. 

30 https://oag ,ca .gov /sites/al I/fi les/agweb/pdfs/press/fi led-comp la i nt-417 -cv-05439, pdf 
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Promote alignment with existing GHG related efforts. 

California is a leader in reducing air pollution and attempting to mitigate climate impacts. It 
has been 16 years since the Global Warming Solutions Act of 2006 Assembly Bill (AB) 3231 

became State law in California. AB 32 requires a sharp reduction of GHG emissions and 
directs the California Air Resources Board to develop a Scoping Plan, which lays out 
California's strategy for meeting its climate goals. AB 32 was followed by several other key 
bills and policies for California to address climate change, including but not limited to Senate 
Bill (SB) 375,32 which requires CARB to set regional GHG reduction targets that metropolitan 
planning organizations must meet through integrated land use and transportation planning 
that reduces vehicle miles traveled (VMT). SB 3233 expanded AB 32 and mandated GHG 
reduction targets written in Governor Brown's Executive Order B-30-15 34, B-55-18,35 which 
set carbon neutrality targets. Recently, AB 127936 codifies California's commitment to 
achieve net-zero GHG emissions by no later than 2045 and to ensure statewide 
anthropogenic greenhouse gas emissions are reduced to at least 85% below the 1990 levels 
by 2045. Governor Newsom has also built on these policies in Executive Order N-19-1937, 
which directs several state agencies to take actions to facilitate and accelerate GHG 
emissions reductions, build resiliency in our transportation infrastructure, and facilitate the 
reduction of VMT. Therefore, the rulemaking will be even more effective if it maximizes 
alignment between federal and state programs. This would help ensure consistency with 
state goals. 

Modify the proposed FHWA quantification methodology for the GHG performance 
measure. 

California recommends a modified quantification method using VMT to measure GHG 
emissions, which can provide the meaningful utility of environmental performance of the NHS 
by states and MPOs because it will address the key source of GHG emissions attributed to 
the use of the NHS and will show progress states make in reducing these emissions. 

31 AB 32 (Nunez, Chapter 488, Statues of 2006) 
https://leginfo.legislature.ca,gov/faces/billNavClient.xhtml?bill id=200520060AB32 
32 SB 375 (Steinberg, Chapter 728, Statues of 2008). 
https://leginfo.legislature.ca,gov/faces/billNavClient.xhtml?bill id=200720080SB375 
33 SB 32 (Pavley, Chapter 249, Statues of 2016). 
https://leginfo.legislature.ca,gov/faces/billNavClient.xhtml?bill id=201520160SB32 
34 Governor Brown. Executive Order B-30-15. 
https:llwww.ca.gov/archive/gov39/2015/04/29/news18938/index.html 
35 Governor Brown. Executive Order B-55-18. https:llwww.ca.gov/archive/gov39/wp
content/uploads/2018/09/9.10.18-Executive-Order.pdf 
36 AB 1279 (Muratsuchi, Statues of 2022). 
https://leginfo. legislature.ca.gov/faces/billNavCI ient.xhtml?bill_id=202120220AB 1279 
37 Governor Newsom. Executive Order N-19-19. https:llwww.gov.ca.gov/wp
content/uploads/2019/09/9.20.19-Climate-EO-N-19-19,pdf 
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FHWA Proposed Approach for GHG Quantification: 

('\'T ) ( NHS VMT) 
(Tailpipe CO 2 Emissions on NHS)cv = Lt = 1 (Fuel Consumed) t X (C02Factor)t X Total VMT 

Where: 
• T = the total number of on-road fuel types; t = an on-road fuel type; 
• (Fuel Consumed)t = the quantity of total annual fuel consumed for on-road fuel type "t" 

(to the nearest thousand gallons); 
• (CO2 Factor)t = the amount of CO2 released per unit of fuel consumed for on-road fuel 

type "t"; 
• NHS VMT = annual total VMT on NHS (to the nearest one million vehicle miles); and 
• Total VMT = annual total VMT on all public roads (to the nearest one million vehicle 

miles) 

California recommends a modified GHG Quantification: 

LFC 

Tailpipe CO2 emissions= NHS VMTrc * CO2 Emission Factorrc 
fc=l 

Where: 
• fc = Functional class of each roadway 
• FC = Functional types of roadways 
• NHS VMT = Annual total VMT on NHS based on HPMS38 

• CO2 Factor= Emission factor from MOVES/EMFAC39 

The modified GHG quantification method can be used to better discern benefits between 
technology-based improvements (vehicles or fuels used) and behavioral changes (lower 
VMT). On the other hand, there are several limitations to the FHWA proposed quantification 
method, including it may deviate from and complicate efforts already underway to quantify, 
track, and monitor GHG emissions in states such as California that have statewide and 
regional GHG emission reduction targets. As California and other states are transitioning to 
ZEVs, GHG quantification using fuel consumption data is susceptible to conflating 
improvements to the vehicle fleet from ZEVs with changes in travel demand. In addition, it 
will be less accurate for estimating GHG emissions using fuel consumption data. For 
example, vehicle fleet mix and fuel consumption data might be reliable at the national and 
state level but vary significantly at the regional level based on factors such as the physical 
environment, personal preferences, vehicle ages, and driving conditions. 

38 Highway Performance Monitoring System (HPMS) VMT data are provided by state DOTs and 
compiled by FHWA. This data considers roadways' condition, performance, use, and operating 
characteristics. 
39 Motor Vehicle Emission Simulator (MOVES) and Emission Factor (EMFAC) provides emission rates 
based on vehicle population, age, technology, driving conditions and latest mobile source 
regulations. 
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Further, the CO2 emission factors proposed in the FHWA quantification method are based 
on the carbon content in the respective fuel, which will not capture the effects of vehicle 
technology improvements for accurately estimating emissions. In addition, fuel consumption 
data may not represent where GHG emissions occur, especially in smaller states and at the 
regional level where transportation planning occurs. It is vital to develop estimates that are as 
accurate as possible at the regional level to track progress, identify the primary factors 
influencing transportation-sector GHG emissions, and develop appropriate actions to achieve 
the target for the GHG measure. 

Additionally, ZEVs alone are not enough to reduce transportation sector emissions to the 
levels needed. The modified quantification method can account for shorter trips and connect 
to co-benefits like improved health and reduced financial burdens. For example, reducing the 
need to drive saves household's substantial sums of money. U.S. households spent an 
average of nearly $10,000 in 2019 on vehicles and fuel. 40 Driving fewer miles reduces fuel and 
maintenance expenses and may even allow a household to reduce the number of vehicles it 
owns. Besides, it will be consistent with other programs like transportation conformity under 
the Clean Air Act, which FHWA evaluates. 

Further, this method can promote greater transparency related to VMT and better inform 
investment and policy decisions. Utilizing a modified quantification method based on HPMS 
VMT will help accurately capture vehicular GHG emissions on the NHS. An approach that 
clarifies the VMT component of the equation would make the impact of differences in vehicle 
technology, fuel mix, and fleet mix across states more transparent, and the VMT component 
itself could serve as an additional comparable metric. The modified quantification method 
would standardize the national method with a level of accuracy and reliability that ensures 
consistency and comparability. 

Therefore, California recommends modifying the methodology for estimating GHG emissions 
in FHWA's NPRM to have a consistent quantification method across state and regional 
agencies based on HPMS VMT data. Though the proposed fuel-sales-based approach is 
manageable, the suggested VMT-based approach would be more consistent and accurate 
and lead to better implementation and achievement of the measure's goals. 

V. Proposed Changes to the Target Setting 

Set long-term targets and provide guidance on how to set targets. 

As stated above in this letter, scientific research and recent efforts by the U.S. Congress 
highlight the importance of setting long term climate targets and working toward these 
climate goals. States and MPOs should have the flexibility for how their communities will 
meet the targets through various actions. However, California proposes that FHWA provides 

40 U.S. Department of Transportation, Bureau of Transportation Statistics. Accessed May 5, 2022. 
Transportation Economic Trends. https://www .bts.gov/product/transportation-economic-trends 
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additional direction within the rulemaking on establishing targets. For example, the 
rulemaking mentions targets should achieve goals of 50 to 52 percent GHG reductions by 
2030 and net-zero emissions by 2050, though there is nothing in the proposed CFR 
provisions to this effect. Setting clear and consistent targets in the rulemaking will 
standardize the goals that states and MPOs are working toward. This provides consistency 
for FHWA, States, MPOs, non-governmental organizations and the pubic to be able to 
compare progress of states and regions toward the same goal. 

Therefore, California recommends that the rulemaking clearly state and set long-term targets 
for these years, 2030 and 2050, as well as encouraging states to consider setting long-term 
targets that align with state policy goals and target years. Further, the 2- and 4-year targets 
should be established as short-term targets that support the long-term goals. In addition, 
California recommends the rulemaking provide more guidance around factors that should be 
considered in the target setting, such as economic conditions, existing mobility choices, and 
policy actions in order to meet long-term goals. Furthermore, the rulemaking should 
specifically add language to support aligning quantification methods and targets to existing 
State goals and programs to the greatest extent possible. 

Clarify joint urbanized targets and provide flexibility on setting joint urbanized targets. 

California recommends flexibility around joint urbanized targets. The rulemaking states, "The 
metropolitan planning area boundaries of two or more MPOs overlap any portion of an 
urbanized area, and the urbanized area contains NHS mileage, those MPOs would establish 
joint 4-year targets for that urbanized area." As written, this could impact many MPOs across 
the state and complicate how California applies climate targets. Therefore, California 
recommends flexibility here. The rulemaking should allow MPOs to opt into preparing joint 
urbanized targets, but joint urbanized targets should not be required in the rulemaking. 

VI. Cost and Benefits 

The calculation of proposed GHG performance is not expected to cause high costs or staff 
time burdens at the state government level. Much of the data gathering and technical 
foundation for this is already established and utilized for other existing programs by states 
and regional agencies across the nation, including: the Transportation Improvement 
Program, Congestion Mitigation and Air Quality Improvement Program, State 
Implementation Plans, and the administration of existing performance measures under PM3. 
Data sources and emissions models are readily available for both the proposed FHWA 
quantification approach and our recommended modified approach. In summary, Caltrans is 
equipped with sufficient capacity and technical expertise to implement a federal GHG 
performance measure. 

As outlined above, introducing this performance measure would have many benefits. It 
would encourage agencies and their stakeholders to explore new infrastructure projects' 
impact on GHG emissions and apply cost-benefit analysis. It would also promote scientific 
methods in evaluating potential investments and potentially prompt new data collection 



10/13/2022 
Page 17 

efforts, the development of easy-to-use tools, technical staff development, and increased 
awareness among institutions, government agencies, and companies about climate and clean 
air. While changes may lead to minor additional costs to the existing programs, overall costs 
are expected to be negligible compared to the significant benefits and cost savings that 
could result from addressing climate change. 

VII. Expected Schedule for Implementation and Proposed Changes to 
Monitoring 

FHWA recognizes that it is possible the due date to report state DOTs' initial targets for 
the proposed GHG measure may need to be adjusted and seeks comment on what the due 
date should be in the event a final rule is not effective in advance of October 1, 2022. 
Target setting engagement with MPOs is currently underway for the existing PM3 
measures. Caltrans aims to establish GHG targets to meet the two- and four-year reporting 
deadlines on October 1, 2024, and October 1, 2026, respectively. 

Enhance GHG performance monitoring requirements for state DOTs and MPOs. 

FHWA recognizes that monitoring and understanding what actions will be taken to achieve 
the targets is essential. California has experience with this based on the California 
Transportation Plan, the Scoping Plan, SB 375, and other programs. Based on this 
experience, California recommends further strengthening the rulemaking language. 
Specifically, the rulemaking should require both state DOTs and MPOs to identify planned 
actions to reduce emissions and actions that have been implemented to reduce emissions. 
For those planned actions, they should identify the implementation timelines, who is 
responsible for implementing those actions, what transportation projects support meeting 
the targets, and metrics to track progress. This type of monitoring and reporting 
requirements will be beneficial to FHWA, state DOTs, and MPOs to understand funding 
priorities and to identify and share best practices/actions to reduce emissions. FHWA could 
also consider tying federal funds to meet the targets. For example, if GHG is increasing over 
a 4-year reporting period, then Federal funding should go toward transportation projects 
that reduce GHG. 
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VIII. Conclusion and Summary of Comments 

Recommendation: Adopt with Amendments 

California agrees with FHWA's determinations that implementation of the GHG performance 
measure is an important and necessary step that will contribute to states' efforts to reduce 
transportation's contribution to climate change by creating transparency and clarity in 
tracking total emissions from the sector. Moreover, in the intervening years since FHWA 
repealed the GHG portion of the original PM3 rule, the evidence supporting the utility and 
necessity of the GHG measure has only grown stronger. 

Though California is supportive of the proposed rule as is, the State recommends FHWA 
adopt this proposed rule with the suggested amendments for improved implementation: 

• Promote alignment with existing GHG related efforts. 

• Modify the proposed FHWA quantification methodology for the GHG performance 
measure. 

• Set long-term targets and provide guidance on how to set targets. 

• Clarify joint urbanized targets and provide flexibility on setting joint urbanized targets. 

• Enhance GHG performance monitoring requirements for state DOTs and MPOs. 

Ultimately, the success of reducing GHG emissions under this measure will depend on our 
ability to implement actions at all levels of government. Optimizing leadership and technical 
expertise across the United States will support innovative solutions to help achieve our 
climate goals. This GHG performance measure will send a clear and sustained policy signal to 
support and adopt climate-smart transportation infrastructure investments. Furthermore, 
climate change will likely reinforce and amplify current and future socioeconomic disparities 
without proactive policies like this rulemaking, leaving low-income, minority, and politically 
marginalized groups with fewer economic opportunities and more environmental and health 
burdens.41 Therefore, the collaboration between Federal, State, and regional agencies to 
implement this rulemaking can help achieve both climate and equity goals. 

41 Shonkoff S, Morello-Frosch R, Pastor M, and Sadd J. 2011. The climate gap: environmental health 
and equity implications of climate change and mitigation policies in California-a review of the 
literature. Climatic Change, 109 (Suppl 1 ): S485-S503 


