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[bookmark: _Toc23425496]Climate Change
Climate change refers to long-term changes in temperature, precipitation, wind patterns, and other elements of the earth's climate system. An ever-increasing body of scientific research attributes these climatological changes to greenhouse gas (GHG) emissions, particularly those generated from the production and use of fossil fuels.
While climate change has been a concern for several decades, the establishment of the Intergovernmental Panel on Climate Change (IPCC) by the United Nations and World Meteorological Organization in 1988 led to increased efforts devoted to GHG emissions reduction and climate change research and policy. These efforts are primarily concerned with the emissions of GHGs generated by human activity, including carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), tetrafluoromethane, hexafluoroethane, sulfur hexafluoride (SF6), and various hydrofluorocarbons (HFCs). CO2 is the most abundant GHG; while it is a naturally occurring component of Earth’s atmosphere, fossil-fuel combustion is the main source of additional, human-generated CO2.
Two terms are typically used when discussing how we address the impacts of climate change: “greenhouse gas mitigation” and “adaptation.” Greenhouse gas mitigation covers the activities and policies aimed at reducing GHG emissions to limit or “mitigate” the impacts of climate change. Adaptation, on the other hand, is concerned with planning for and responding to impacts resulting from climate change (such as adjusting transportation design standards to withstand more intense storms and higher sea levels). This analysis will include a discussion of both. 
[bookmark: _Toc23425497]Regulatory Setting 
This section outlines federal and state efforts to comprehensively reduce GHG emissions from transportation sources.
Federal
To date, no national standards have been established for nationwide mobile-source GHG reduction targets, nor have any regulations or legislation been enacted specifically to address climate change and GHG emissions reduction at the project level. 
The National Environmental Policy Act (NEPA) (42 United States Code [USC] Part 4332) requires federal agencies to assess the environmental effects of their proposed actions prior to making a decision on the action or project. 
The Federal Highway Administration (FHWA) recognizes the threats that extreme weather, sea-level change, and other changes in environmental conditions pose to valuable transportation infrastructure and those who depend on it. FHWA therefore supports a sustainability approach that assesses vulnerability to climate risks and incorporates resilience into planning, asset management, project development and design, and operations and maintenance practices (FHWA 2019). This approach encourages planning for sustainable highways by addressing climate risks while balancing environmental, economic, and social values—“the triple bottom line of sustainability” (FHWA n.d.). Program and project elements that foster sustainability and resilience also support economic vitality and global efficiency, increase safety and mobility, enhance the environment, promote energy conservation, and improve the quality of life. 
Various efforts have been promulgated at the federal level to improve fuel economy and energy efficiency to address climate change and its associated effects. The most important of these was the Energy Policy and Conservation Act of 1975 (42 USC Section 6201) and Corporate Average Fuel Economy (CAFE) Standards. This act establishes fuel economy standards for on-road motor vehicles sold in the United States. Compliance with federal fuel economy standards is determined through the CAFE program based on each manufacturer’s average fuel economy for the portion of its vehicles produced for sale in the United States. 
Energy Policy Act of 2005, 109th Congress H.R.6 (2005–2006): This act sets forth an energy research and development program covering: (1) energy efficiency; (2) renewable energy; (3) oil and gas; (4) coal; (5) the establishment of the Office of Indian Energy Policy and Programs within the Department of Energy; (6) nuclear matters and security; (7) vehicles and motor fuels, including ethanol; (8) hydrogen; (9) electricity; (10) energy tax incentives; (11) hydropower and geothermal energy; and (12) climate change technology.
The U.S. EPA in conjunction with the National Highway Traffic Safety Administration (NHTSA) is responsible for setting GHG emission standards for new cars and light-duty vehicles to significantly increase the fuel economy of all new passenger cars and light trucks sold in the United States. Fuel efficiency standards directly influence GHG emissions.
State
California has been innovative and proactive in addressing GHG emissions and climate change by passing multiple Senate and Assembly bills and executive orders (EOs) including, but not limited to, the following:
EO S-3-05 (June 1, 2005): The goal of this EO is to reduce California’s GHG emissions to: (1) year 2000 levels by 2010, (2) year 1990 levels by 2020, and (3) 80 percent below year 1990 levels by 2050. This goal was further reinforced with the passage of Assembly Bill (AB) 32 in 2006 and Senate Bill (SB) 32 in 2016.
Assembly Bill (AB) 32, Chapter 488, 2006, Núñez and Pavley, The Global Warming Solutions Act of 2006: AB 32 codified the 2020 GHG emissions reduction goals outlined in EO S-3-05, while further mandating that the California Air Resources Board (ARB) create a scoping plan and implement rules to achieve “real, quantifiable, cost-effective reductions of greenhouse gases.” The Legislature also intended that the statewide GHG emissions limit continue in existence and be used to maintain and continue reductions in emissions of GHGs beyond 2020 (Health and Safety Code [H&SC] Section 38551(b)). The law requires ARB to adopt rules and regulations in an open public process to achieve the maximum technologically feasible and cost-effective GHG reductions.
EO S-01-07 (January 18, 2007): This order sets forth the low carbon fuel standard (LCFS) for California. Under this EO, the carbon intensity of California’s transportation fuels is to be reduced by at least 10 percent by the year 2020. ARB re-adopted the LCFS regulation in September 2015, and the changes went into effect on January 1, 2016. The program establishes a strong framework to promote the low-carbon fuel adoption necessary to achieve the Governor's 2030 and 2050 GHG reduction goals.
Senate Bill (SB) 375, Chapter 728, 2008, Sustainable Communities and Climate Protection: This bill requires ARB to set regional emissions reduction targets for passenger vehicles. The Metropolitan Planning Organization (MPO) for each region must then develop a "Sustainable Communities Strategy" (SCS) that integrates transportation, land-use, and housing policies to plan how it will achieve the emissions target for its region.
SB 391, Chapter 585, 2009, California Transportation Plan: This bill requires the State’s long-range transportation plan to identify strategies to address California’s climate change goals under AB 32.
EO B-16-12 (March 2012) orders State entities under the direction of the Governor, including ARB, the California Energy Commission, and the Public Utilities Commission, to support the rapid commercialization of zero-emission vehicles. It directs these entities to achieve various benchmarks related to zero-emission vehicles.
EO B-30-15 (April 2015) establishes an interim statewide GHG emission reduction target of 40 percent below 1990 levels by 2030 to ensure California meets its target of reducing GHG emissions to 80 percent below 1990 levels by 2050. It further orders all state agencies with jurisdiction over sources of GHG emissions to implement measures, pursuant to statutory authority, to achieve reductions of GHG emissions to meet the 2030 and 2050 GHG emissions reductions targets. It also directs ARB to update the Climate Change Scoping Plan to express the 2030 target in terms of million metric tons of carbon dioxide equivalent (MMTCO2e).[footnoteRef:1] Finally, it requires the Natural Resources Agency to update the state’s climate adaptation strategy, Safeguarding California, every 3 years, and to ensure that its provisions are fully implemented. [1:  	GHGs differ in how much heat each trap in the atmosphere (global warming potential, or GWP). CO2 is the most important GHG, so amounts of other gases are expressed relative to CO2, using a metric called “carbon dioxide equivalent” (CO2e). The global warming potential of CO2 is assigned a value of 1, and the GWP of other gases is assessed as multiples of CO2.] 

SB 32, Chapter 249, 2016, codifies the GHG reduction targets established in EO B-30-15 to achieve a mid-range goal of 40 percent below 1990 levels by 2030.
SB 1386, Chapter 545, 2016, declared “it to be the policy of the state that the protection and management of natural and working lands … is an important strategy in meeting the state’s greenhouse gas reduction goals, and would require all state agencies, departments, boards, and commissions to consider this policy when revising, adopting, or establishing policies, regulations, expenditures, or grant criteria relating to the protection and management of natural and working lands.”
AB 134, Chapter 254, 2017, allocates Greenhouse Gas Reduction Funds and other sources to various clean vehicle programs, demonstration/pilot projects, clean vehicle rebates and projects, and other emissions-reduction programs statewide.
SB 743, Chapter 386 (September 2013): This bill changes the metric of consideration for transportation impacts pursuant to CEQA from a focus on automobile delay to alternative methods focused on vehicle miles travelled, to promote the state’s goals of reducing greenhouse gas emissions and traffic related air pollution and promoting multimodal transportation while balancing the needs of congestion management and safety. 
SB 150, Chapter 150, 2017, Regional Transportation Plans: This bill requires ARB to prepare a report that assesses progress made by each metropolitan planning organization in meeting their established regional greenhouse gas emission reduction targets.
EO B-55-18 (September 2018) sets a new statewide goal to achieve and maintain carbon neutrality no later than 2045. This goal is in addition to existing statewide targets of reducing GHG emissions.
[bookmark: _Hlk26866268]EO N-19-19 (September 2019) advances California’s climate goals in part by directing the California State Transportation Agency to leverage annual transportation spending to reverse the trend of increased fuel consumption and reduce GHG emissions from the transportation sector. It orders a focus on transportation investments near housing, managing congestion, and encouraging alternatives to driving. This EO also directs ARB to encourage automakers to produce more clean vehicles, formulate ways to help Californians purchase them, and propose strategies to increase demand for zero-emission vehicles.
[bookmark: _Toc23425498]Environmental Setting
Describe the project location in general terms, from the perspective of development density, traffic congestion, economy (i.e., factors that affect transportation GHG emissions). Use relevant information from the land use, air quality, noise, and traffic analyses sections. For example:
The proposed project is in an urban area of XX County with a well-developed road and street network. The project area is mainly residential, with some light industrial and commercial buildings. Traffic congestion during peak hours is not uncommon in the project area. An RTP/SCS by [MPO or RTPA] guides transportation and housing development in the project area. The XX County General Plan Sustainability element addresses GHGs in the project area. 
OR
The proposed project is in a rural area, with a primarily natural-resources based agricultural and tourism economy. SR-## is the main transportation route to and through the area for both passenger and commercial vehicles. The nearest alternate route is SR-##, twelve miles to the east. Traffic counts are low and SR-## is rarely congested. Railroad tracks running parallel to SR-## right-of-way carry several passenger and freight trains each day. The XXX Regional Transportation Agency guides transportation development. The XX County General Plan Circulation, Safety, and Traffic elements address GHGs in the project area. 
A GHG emissions inventory estimates the amount of GHGs discharged into the atmosphere by specific sources over a period of time, such as a calendar year. Tracking annual GHG emissions allows countries, states, and smaller jurisdictions to understand how emissions are changing and what actions may be needed to attain emission reduction goals. U.S. EPA is responsible for documenting GHG emissions nationwide, and the ARB does so for the state, as required by H&SC Section 39607.4. 
National GHG Inventory
The U.S. EPA prepares a national GHG inventory every year and submits it to the United Nations in accordance with the Framework Convention on Climate Change. The inventory provides a comprehensive accounting of all human-produced sources of GHGs in the United States, reporting emissions of CO2, CH4, N2O, HFCs, perfluorocarbons, SF6, and nitrogen trifluoride. It also accounts for emissions of CO2 that are removed from the atmosphere by “sinks” such as forests, vegetation, and soils that uptake and store CO2 (carbon sequestration). The 1990–2016 inventory found that of 6,511 MMTCO2e GHG emissions in 2016, 81% consist of CO2, 10% are CH4, and 6% are N2O; the balance consists of fluorinated gases (EPA 2018a). In 2016, GHG emissions from the transportation sector accounted for nearly 28.5% of U.S. GHG emissions.
[image: ]
[bookmark: _Hlk26349079]Figure ##. U.S. 2016 Greenhouse Gas Emissions
State GHG Inventory
ARB collects GHG emissions data for transportation, electricity, commercial/residential, industrial, agricultural, and waste management sectors each year. It then summarizes and highlights major annual changes and trends to demonstrate the state’s progress in meeting its GHG reduction goals. The 2019 edition of the GHG emissions inventory found total California emissions of 424.1 MMTCO2e for 2017, with the transportation sector responsible for 41% of total GHGs. It also found that overall statewide GHG emissions declined from 2000 to 2017 despite growth in population and state economic output (ARB 2019a).
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[bookmark: _Hlk26349206]Figure ##. California 2017 Greenhouse Gas Emissions
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[bookmark: _Hlk26349229]Figure ##. Change in California GDP, Population, and GHG Emissions since 2000 (Source: ARB 2019b)
AB 32 required ARB to develop a Scoping Plan that describes the approach California will take to achieve the goal of reducing GHG emissions to 1990 levels by 2020, and to update it every 5 years. ARB adopted the first scoping plan in 2008. The second updated plan, California’s 2017 Climate Change Scoping Plan, adopted on December 14, 2017, reflects the 2030 target established in EO B-30-15 and SB 32. The AB 32 Scoping Plan and the subsequent updates contain the main strategies California will use to reduce GHG emissions. 
Regional Plans
ARB sets regional targets for California’s 18 MPOs to use in their Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) to plan future projects that will cumulatively achieve GHG reduction goals. Targets are set at a percent reduction of passenger vehicle GHG emissions per person from 2005 levels. The proposed project is included in the RTP/SCS for [Identify the applicable RTP/SCS for the region in which the proposed project is located.] The regional reduction target for [MPO] is XX percent (ARB 2019c). [Identify the most recent GHG reduction targets for 2020 and 2035, found at https://ww2.arb.ca.gov/our-work/programs/sustainable-communities-program/regional-plan-targets.] 
For projects in areas outside MPOs that do not have Sustainable Communities Strategies: An RTP, climate action plan, greenhouse gas reduction plan, or general plan element may contain GHG-related goals and plans. Examine these plans to establish whether the proposed project conflicts with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions of GHGs. Climate action plans can be found at California Climate Adaptation Portal interactive map: https://webmaps.arb.ca.gov/capmap/. 
[bookmark: _Hlk26865330]The proposed project is within the jurisdiction of the XXXX Regional Transportation Planning Agency (RTPA). The XXX [YEAR] RTP identifies [discuss project types or goals for GHG reductions]. 
For both MPO and non-MPOs, list the plans and relevant policies or goals in a table similar to the example below.
Table ##. Regional and Local Greenhouse Gas Reduction Plans
	Title
	GHG Reduction Policies or Strategies

	Association of Monterey Bay Area Governments (AMBAG) 2040 Metropolitan Transportation Plan/Sustainable Communities Strategy and Regional Transportation Plans for Monterey, San Benito and Santa Cruz Counties (adopted June 2018)
	Integrated multi-modal network
Expand the public transit network
Strategic capacity and technology enhancements to existing highways
Identify a list of projects that will add and enhance walking and biking facilities
Transportation Systems Management measures
Transportation Demand Management

	City of Gonzales Climate Action Plan (adopted February 2013)
	Measure CP-22-N: Bike Lane Program

	Gonzales 2010 General Plan (adopted January 2011)
	Sustainability Element



[bookmark: _Toc23425499]Project Analysis
GHG emissions from transportation projects can be divided into those produced during operation of the SHS and those produced during construction. The primary GHGs produced by the transportation sector are CO2, CH4, N2O, and HFCs. CO2 emissions are a product of the combustion of petroleum-based products, like gasoline, in internal combustion engines. Relatively small amounts of CH4 and N2O are emitted during fuel combustion. In addition, a small amount of HFC emissions are included in the transportation sector.
The CEQA Guidelines generally address greenhouse gas emissions as a cumulative impact due to the global nature of climate change (Pub. Resources Code, § 21083(b)(2)). As the California Supreme Court explained, “because of the global scale of climate change, any one project's contribution is unlikely to be significant by itself.” (Cleveland National Forest Foundation v. San Diego Assn. of Governments (2017) 3 Cal.5th 497, 512.) In assessing cumulative impacts, it must be determined if a project’s incremental effect is “cumulatively considerable” (CEQA Guidelines Sections 15064(h)(1) and 15130). 
To make this determination, the incremental impacts of the project must be compared with the effects of past, current, and probable future projects. Although climate change is ultimately a cumulative impact, not every individual project that emits greenhouse gases must necessarily be found to contribute to a significant cumulative impact on the environment.
Operational Emissions
For Capacity-Increasing Projects
Capacity-increasing projects require a quantitative analysis, using CT-EMFAC to estimate operational GHG emissions. If the proposed project will add vehicle capacity (including operational improvement projects that are expected to address future demand volumes), include the following figure and paragraph and complete a quantitative analysis using the most current version of the EMFAC or CT-EMFAC model. 
ARB developed the EMission FACtors (EMFAC) model to facilitate preparation of statewide and regional mobile source emissions inventories. The model generates emissions rates that can be multiplied by vehicle activity data from all motor vehicles, including passenger cars to heavy-duty trucks, operating on highways, freeways, and local roads in California. Caltrans’ CT-EMFAC model uses data derived from EMFAC to streamline project-level emissions analyses. Caltrans recommends using the CT-EMFAC model for quantifying mobile source emissions from transportation projects on the California State Highway System. The EMFAC2017/CT-EMFAC2017 model has been approved by U.S. EPA and meets the FHWA’s transportation planning requirements. 
CO2 accounts for 95 percent of transportation GHG emissions in the U.S. The largest sources of transportation-related GHG emissions are passenger cars and light-duty trucks, including sport utility vehicles, pickup trucks, and minivans. These sources account for over half of the emissions from the sector. The remainder of GHG emissions comes from other modes of transportation, including freight trucks, commercial aircraft, ships, boats, and trains, as well as pipelines and lubricants. Because CO2 emissions represent the greatest percentage of GHG emissions it has been selected as a proxy within the following analysis for potential climate change impacts generally expected to occur. 
The highest levels of CO2 from mobile sources such as automobiles occur at stop-and-go speeds (0–25 miles per hour) and speeds over 55 miles per hour; the most severe emissions occur from 0–25 miles per hour (see Figure ##). To the extent that a project relieves congestion by enhancing operations and improving travel times in high-congestion travel corridors, GHG emissions, particularly CO2, may be reduced. 
Four primary strategies can reduce GHG emissions from transportation sources: (1) improving the transportation system and operational efficiencies, (2) reducing travel activity, (3) transitioning to lower GHG-emitting fuels, and (4) improving vehicle technologies/efficiency. To be most effective, all four strategies should be pursued concurrently. 
[image: ]
Figure ##. Possible Use of Traffic Operation Strategies in Reducing On-road CO2 Emissions (Source: Barth and Boriboonsomsin 2010)

Identify the applicable RTP/SCS that applies to the region in which the proposed project is located. Include an analysis of how the proposed project fits within the MPO’s SB 375 RTP/SCS or not. Ideally, the proposed project is included in the RTP/SCS and this discussion would be about the consistency of the project with the RTP/SCS and how the project assists the region with the overall goals to reduce vehicle-related GHGs. 
Discuss how the project is designed to reduce vehicle miles travelled, reduce congestion, and/or reduce vehicle time delays, and provide the supporting data. Supplement the discussion with any data available from the RTP and/or Regional Transportation Improvement Program (RTIP) that demonstrate reduction in delay and improved traffic flow for the region. If the RTP/SCS includes a discussion of measures to reduce vehicle miles traveled (VMT), or to shift regional travel from single occupancy vehicles and encourage multi-modal shift, include that information here as well. 
Provide a discussion of the early planning aspects of the project and how the modal choice (see Caltrans DP-05: Multi Modal Alternatives Analysis) for the project was made in the early planning phases. If there is already a lengthy discussion in the Alternatives section, you may cross-reference some of that information here. Examine all available planning documents that relate to or discuss the project, and pay particular attention to transit alternatives. Explain whether and how transit-only or multi-modal alternatives were assessed. If transit alternatives were eliminated from consideration, explain why they were eliminated. In addition, if transit alternatives and/or projects have been built in the area, discuss briefly the overall framework for transportation in the project area. The applicable RTP and the General Plan are good first sources. Also, contact the Caltrans District Division of Transportation Planning; they may know of other useful planning documents that can help with the discussion in the environmental document.
Quantitative Analysis
The ARB released EMFAC2017 in March 2018 and Caltrans released CT-EMFAC2017, which incorporates the EMFAC2017 database, in January 2019. The U.S. EPA approved the EMFAC2017 model for transportation conformity purposes on August 15, 2019. Caltrans recommends using CT-EMFAC2017 to quantify GHG emissions because it incorporates the latest planning assumptions and quantification methods.  
Using the selected version of the CT-EMFAC model, conduct separate model runs for existing/baseline conditions (existing conditions at the time of the Notice of Preparation [NOP] or existing conditions at the time the environmental analysis began), and the design-year for both the build and no-build alternatives. It is also helpful to include an intermediate year such as the open-to-traffic year. Summarize this information in a table that includes the VMT projections used for the CT-EMFAC model run and the resulting annual metric tons of CO2e. A sample table format is provided for your convenience. Please modify it to fit the proposed project.
Table ##: Modeled Annual CO2e Emissions and Vehicle Miles Traveled, by Alternative
	Alternative
	CO2e Emissions (metric tons/year)
	Annual Vehicle Miles Traveleda

	Existing/Baseline 20XX
	XX
	XX

	Open to Traffic 20XX
	
	

	No Build
	XX
	XX

	Build Alternative 1
	XX
	XX

	Build Alternative 2
	XX
	XX

	20-Year Horizon/Design-Year 20XX 
	
	

	No Build
	XX
	XX

	Build Alternative 1
	XX
	XX

	Build Alternative 2
	XX
	XX


Source: EMFAC or CT EMFAC (20XX)
CO2 = carbon dioxide
CO2e = CO2, N2O, CH4 [provide all GHGs included in the model’s calculation of CO2e]
a Annual vehicle miles traveled (VMT) values derived from Daily VMT values multiplied by 347, per ARB methodology (ARB 2008: I-19).

List all alternatives, including the No-Build Alternative, on a separate row under each timeframe. Add or delete rows from the sample table as needed.
Include a note in the results table stating which version of the CT-EMFAC model was used for the analysis (e.g., CT-EMFAC 2014, CT-EMFAC2017), which pollutants are included in CO2e calculation (e.g., CO2, N2O, CH4, black carbon, HFCs), and any additional clarifying information about the modeling. Ensure the VMT calculations are consistent with VMT presented in the traffic and air quality analyses and cite accordingly. Revise the table’s footnotes as needed. 
In the discussion, compare the GHG emissions numbers for the alternatives (including the no-build alternative) in the opening year and design-year to existing/baseline emissions. Also compare the design-year build alternative to the design-year no-build alternative. Explain the reasons for a predicted decrease or increase in GHG emissions between alternatives as well as between years. For the purposes of CEQA, the text must specifically discuss the difference between the baseline and the design-year emissions. 
[bookmark: _GoBack]In the text, make it clear that the GHG emissions numbers are only useful for a comparison of alternatives: 
While CT-EMFAC has a rigorous scientific foundation and has been vetted through multiple stakeholder reviews, its GHG emission rates are based on tailpipe emission test data.[footnoteRef:2]  Moreover, the model does not account for factors such as the rate of acceleration and vehicle aerodynamics, which influence the amount of emissions generated by a vehicle. GHG emissions quantified using CT-EMFAC are therefore estimates and may not reflect actual physical emissions. Though CT-EMFAC is currently the best available tool for calculating GHG emissions from mobile sources, it is important to note that the GHG results are only useful for a comparison among alternatives. [2:  	This analysis does not currently account for the effects of the US National Highway Traffic Safety Administration and Environmental Protection Agency SAFE (Safer Affordable Fuel-Efficient) Vehicles Rule. Part One revoking California’s authority to set its own greenhouse gas emissions standards was published on September 27, 2019 and effective November 26, 2019. The SAFE Vehicles Rule Part 2 would amend existing Corporate Average Fuel Economy (CAFE) and tailpipe carbon dioxide emissions standards for passenger cars and light trucks and establish new standards covering model years 2021 through 2026. The proposal would retain the model year 2020 standards for both programs through model year 2026. Although CARB has not yet provided adjustment factors for greenhouse gas emissions to be utilized in light of the SAFE Rule, modeling these estimates with EMFAC2017 or CT-EMFAC2017 remains the most precise means of estimating future greenhouse gas emissions.] 

Construction Emissions
Construction GHG emissions would result from material processing, on-site construction equipment, and traffic delays due to construction. These emissions will be produced at different levels throughout the construction phase; their frequency and occurrence can be reduced through innovations in plans and specifications and by implementing better traffic management during construction phases. 
In addition, with innovations such as longer pavement lives, improved traffic management plans, and changes in materials, the GHG emissions produced during construction can be offset to some degree by longer intervals between maintenance and rehabilitation activities. 
GHG emissions related to anticipated construction activities shall be calculated for all projects. Using a readily available model such as the Sacramento Metropolitan Air Quality Management District Road Construction Emissions Model OR the Caltrans Construction Emissions Tool (CAL-CET) to quantify the expected construction-related GHG emissions related to the proposed project. Include the calculation results in a brief sentence or two stating the expected construction duration and the total expected GHG emissions for the construction period. 
Standard conditions and best management practices to reduce or eliminate construction GHG emissions must be included in EVERY project. Consult with HQ Climate Change Representative for a list of suggested GHG reduction measures. Verify with PDT that any proposed measures can be implemented and verified at project closeout. Record the agreed-upon measures in the environmental commitments record or district equivalent. 
Discuss any additional specifications or construction measures included in the project that will further contribute to reducing construction GHG emissions here. These can include Standard Specifications, Standard Special Provisions, Nonstandard Special Provisions, project-specific construction-emissions reduction measures, and measures from other resource topics that help reduce construction GHG emissions. For example:
All construction contracts include Caltrans Standard Specifications Section 7-1.02A and 7 1.02C, Emissions Reduction, which require contractors to comply with all laws applicable to the project and to certify they are aware of and will comply with all ARB emission reduction regulations; and Section 14-9.02, Air Pollution Control, which requires contractors to comply with all air pollution control rules, regulations, ordinances, and statutes. Certain common regulations, such as equipment idling restrictions, that reduce construction vehicle emissions also help reduce GHG emissions. 
CEQA Conclusion
CEQA significance determinations for GHGs are required. Consult with HQ DEA Climate Change Representative for instructions and guidance for making CEQA significance determinations for GHGs from capacity-increasing projects. 
[bookmark: _Toc23425500]For projects for which the Department is the CEQA and/or NEPA lead agency, please send a PDF of the environmental document you are working on and a Microsoft Word version of the Climate Change section, along with your request for a review, directly to HQ.Climate.Change.Reviews@dot.ca.gov. Include the information requested on the Caltrans Headquarters Climate Change Review Submission Form.
For projects where Caltrans is not the CEQA lead agency, the CEQA lead agency must conduct its own analysis and make its own CEQA determinations for GHG emissions, reduction measures, and mitigation.
Greenhouse Gas Reduction Strategies
Statewide Efforts
Major sectors of the California economy, including transportation, will need to reduce emissions to meet the 2030 and 2050 GHG emissions targets. Former Governor Edmund G. Brown promoted GHG reduction goals that involved (1) reducing today’s petroleum use in cars and trucks by up to 50 percent; (2) increasing from one-third to 50 percent our electricity derived from renewable sources; (3) doubling the energy efficiency savings achieved at existing buildings and making heating fuels cleaner; (4) reducing the release of methane, black carbon, and other short-lived climate pollutants; (5) managing farms and rangelands, forests, and wetlands so they can store carbon; and (6) periodically updating the state's climate adaptation strategy, Safeguarding California.
[image: https://www.arb.ca.gov/cc/pillars/pillarsoverview.jpg]
Figure ##. California Climate Strategy
The transportation sector is integral to the people and economy of California. To achieve GHG emission reduction goals, it is vital that the state build on past successes in reducing criteria and toxic air pollutants from transportation and goods movement. GHG emission reductions will come from cleaner vehicle technologies, lower-carbon fuels, and reduction of vehicle miles traveled (VMT). A key state goal for reducing greenhouse gas emissions is to reduce today's petroleum use in cars and trucks by up to 50 percent by 2030 (State of California 2019).
In addition, SB 1386 (Wolk 2016) established as state policy the protection and management of natural and working lands and requires state agencies to consider that policy in their own decision making. Trees and vegetation on forests, rangelands, farms, and wetlands remove carbon dioxide from the atmosphere through biological processes and sequester the carbon in above- and below-ground matter. 
Caltrans Activities 
Caltrans continues to be involved on the Governor’s Climate Action Team as the ARB works to implement EOs S-3-05 and S-01-07 and help achieve the targets set forth in AB 32. EO B-30-15, issued in April 2015, and SB 32 (2016), set an interim target to cut GHG emissions to 40 percent below 1990 levels by 2030. The following major initiatives are underway at Caltrans to help meet these targets.
California Transportation Plan (CTP 2040)
The California Transportation Plan (CTP) is a statewide, long-range transportation plan to meet our future mobility needs and reduce GHG emissions. In 2016, Caltrans completed the California Transportation Plan 2040, which establishes a new model for developing ground transportation systems, consistent with CO2 reduction goals. It serves as an umbrella document for all the other statewide transportation planning documents. Over the next 25 years, California will be working to improve transit and reduce long-run repair and maintenance costs of roadways and developing a comprehensive assessment of climate-related transportation demand management and new technologies rather than continuing to expand capacity on existing roadways. 
SB 391 (Liu 2009) requires the CTP to meet California’s climate change goals under AB 32. Accordingly, the CTP 2040 identifies the statewide transportation system needed to achieve maximum feasible GHG emission reductions while meeting the state’s transportation needs. While MPOs have primary responsibility for identifying land use patterns to help reduce GHG emissions, CTP 2040 identifies additional strategies in Pricing, Transportation Alternatives, Mode Shift, and Operational Efficiency.
Caltrans Strategic Management Plan
The Strategic Management Plan, released in 2015, creates a performance-based framework to preserve the environment and reduce GHG emissions, among other goals. Specific performance targets in the plan that will help to reduce GHG emissions include:
[bookmark: _Hlk26346699]Increasing percentage of non-auto mode share
Reducing VMT
Reducing Caltrans’ internal operational (buildings, facilities, and fuel) GHG emissions
Funding and Technical Assistance Programs
In addition to developing plans and performance targets to reduce GHG emissions, Caltrans also administers several sustainable transportation planning grants. These grants encourage local and regional multimodal transportation, housing, and land use planning that furthers the region’s RTP/SCS; contribute to the State’s GHG reduction targets and advance transportation-related GHG emission reduction project types/strategies; and support other climate adaptation goals (e.g., Safeguarding California).
Caltrans Policy Directives and Other Initiatives
Caltrans Director’s Policy 30 (DP-30) Climate Change (June 22, 2012) is intended to establish a Department policy that will ensure coordinated efforts to incorporate climate change into Departmental decisions and activities. Caltrans Activities to Address Climate Change (April 2013) provides a comprehensive overview of Caltrans’ statewide activities to reduce GHG emissions resulting from agency operations.
Project-Level GHG Reduction Strategies
The following measures will also be implemented in the project to reduce GHG emissions and potential climate change impacts from the project.
In accordance with the Memo “Significance and Mitigation under the California Environmental Quality Act (November 2016)” identify and list all feasible measures to reduce GHG emissions from operations and construction.
Include appropriate measures from other resource topics, such as air quality and transportation. Also review mitigation measures recommended in the EIR for the applicable RTP. Select those that are suitable for the scope of the project and modify them as needed. Verify with the PDT that they are feasible and rewrite them as definitive commitments. These measures (other than Standard Specifications) shall be carried forward to the environmental commitment record or district equivalent. 
For a list of applicable GHG reduction measures for operational and construction emissions to include here, consult with your HQ DEA climate change representative.
[bookmark: _Toc23425501]Adaptation
Reducing GHG emissions is only one part of an approach to addressing climate change. Caltrans must plan for the effects of climate change on the state’s transportation infrastructure and strengthen or protect the facilities from damage. Climate change is expected to produce increased variability in precipitation, rising temperatures, rising sea levels, variability in storm surges and their intensity, and in the frequency and intensity of wildfires. Flooding and erosion can damage or wash out roads; longer periods of intense heat can buckle pavement and railroad tracks; storm surges combined with a rising sea level can inundate highways. Wildfire can directly burn facilities and indirectly cause damage when rain falls on denuded slopes that landslide after a fire. Effects will vary by location and may, in the most extreme cases, require that a facility be relocated or redesigned. Accordingly, Caltrans must consider these types of climate stressors in how highways are planned, designed, built, operated, and maintained. 
Federal Efforts
Under NEPA assignment, Caltrans is obligated to comply with all applicable federal environmental laws and FHWA NEPA regulations, policies, and guidance. 
The U.S. Global Change Research Program (USGCRP) delivers a report to Congress and the president every 4 years, in accordance with the Global Change Research Act of 1990 (15 U.S.C. ch. 56A § 2921 et seq). The Fourth National Climate Assessment, published in 2018, presents the foundational science and the “human welfare, societal, and environmental elements of climate change and variability for 10 regions and 18 national topics, with particular attention paid to observed and projected risks, impacts, consideration of risk reduction, and implications under different mitigation pathways.” Chapter 12, “Transportation,” presents a key discussion of vulnerability assessments. It notes that “asset owners and operators have increasingly conducted more focused studies of particular assets that consider multiple climate hazards and scenarios in the context of asset-specific information, such as design lifetime” (USGCRP 2018). 
The U.S. DOT Policy Statement on Climate Adaptation in June 2011 committed the federal Department of Transportation to “integrate consideration of climate change impacts and adaptation into the planning, operations, policies, and programs of DOT in order to ensure that taxpayer resources are invested wisely, and that transportation infrastructure, services and operations remain effective in current and future climate conditions” (U.S. DOT 2011).
FHWA order 5520 (Transportation System Preparedness and Resilience to Climate Change and Extreme Weather Events, December 15, 2014) established FHWA policy to strive to identify the risks of climate change and extreme weather events to current and planned transportation systems. FHWA has developed guidance and tools for transportation planning that foster resilience to climate effects and sustainability at the federal, state, and local levels (FHWA 2019).
State Efforts
Climate change adaptation for transportation infrastructure involves long-term planning and risk management to address vulnerabilities in the transportation system. California’s Fourth Climate Change Assessment (2018) is the state’s effort to “translate the state of climate science into useful information for action” in a variety of sectors at both statewide and local scales. It adopts the following key terms used widely in climate change analysis and policy documents:
Adaptation to climate change refers to adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities.
Adaptive capacity is the “combination of the strengths, attributes, and resources available to an individual, community, society, or organization that can be used to prepare for and undertake actions to reduce adverse impacts, moderate harm, or exploit beneficial opportunities.” 
Exposure is the presence of people, infrastructure, natural systems, and economic, cultural, and social resources in areas that are subject to harm.
Resilience is the “capacity of any entity – an individual, a community, an organization, or a natural system – to prepare for disruptions, to recover from shocks and stresses, and to adapt and grow from a disruptive experience”. Adaptation actions contribute to increasing resilience, which is a desired outcome or state of being.
Sensitivity is the level to which a species, natural system, or community, government, etc., would be affected by changing climate conditions.
Vulnerability is the “susceptibility to harm from exposure to stresses associated with environmental and social change and from the absence of capacity to adapt.” Vulnerability can increase because of physical (built and environmental), social, political, and/or economic factor(s). These factors include, but are not limited to: ethnicity, class, sexual orientation and identification, national origin, and income inequality.2 Vulnerability is often defined as the combination of sensitivity and adaptive capacity as affected by the level of exposure to changing climate.
Several key state policies have guided climate change adaptation efforts to date. Recent state publications produced in response to these policies draw on these definitions. 
EO S-13-08, issued by then-governor Arnold Schwarzenegger in November 2008, focused on sea-level rise and resulted in the California Climate Adaptation Strategy (2009), updated in 2014 as Safeguarding California: Reducing Climate Risk (Safeguarding California Plan). The Safeguarding California Plan offers policy principles and recommendations and continues to be revised and augmented with sector-specific adaptation strategies, ongoing actions, and next steps for agencies. 
EO S-13-08 also led to the publication of a series of sea-level rise assessment reports and associated guidance and policies. These reports formed the foundation of an interim State of California Sea-Level Rise Interim Guidance Document (SLR Guidance) in 2010, with instructions for how state agencies could incorporate “sea-level rise (SLR) projections into planning and decision making for projects in California” in a consistent way across agencies. The guidance was revised and augmented in 2013. Rising Seas in California – An Update on Sea-Level Rise Science was published in 2017 and its updated projections of sea-level rise and new understanding of processes and potential impacts in California were incorporated into the State of California Sea-Level Rise Guidance Update in 2018.
EO B-30-15, signed in April 2015, requires state agencies to factor climate change into all planning and investment decisions. This EO recognizes that effects of climate change other than sea-level rise also threaten California’s infrastructure. At the direction of EO B-30-15, the Office of Planning and Research published Planning and Investing for a Resilient California: A Guidebook for State Agencies in 2017, to encourage a uniform and systematic approach. Representatives of Caltrans participated in the multi-agency, multidisciplinary technical advisory group that developed this guidance on how to integrate climate change into planning and investment. 
AB 2800 (Quirk 2016) created the multidisciplinary Climate-Safe Infrastructure Working Group, which in 2018 released its report, Paying it Forward: The Path Toward Climate-Safe Infrastructure in California. The report provides guidance to agencies on how to address the challenges of assessing risk in the face of inherent uncertainties still posed by the best available science on climate change. It also examines how state agencies can use infrastructure planning, design, and implementation processes to address the observed and anticipated climate change impacts.
Caltrans Adaptation Efforts
Caltrans Vulnerability Assessments
Caltrans is conducting climate change vulnerability assessments to identify segments of the State Highway System vulnerable to climate change effects including precipitation, temperature, wildfire, storm surge, and sea-level rise. The approach to the vulnerability assessments was tailored to the practices of a transportation agency, and involves the following concepts and actions: 
Exposure – Identify Caltrans assets exposed to damage or reduced service life from expected future conditions.
Consequence – Determine what might occur to system assets in terms of loss of use or costs of repair.
Prioritization – Develop a method for making capital programming decisions to address identified risks, including considerations of system use and/or timing of expected exposure.
The climate change data in the assessments were developed in coordination with climate change scientists and experts at federal, state, and regional organizations at the forefront of climate science. The findings of the vulnerability assessments will guide analysis of at-risk assets and development of adaptation plans to reduce the likelihood of damage to the State Highway System, allowing Caltrans to both reduce the costs of storm damage and to provide and maintain transportation that meets the needs of all Californians.
Project Adaptation Analysis
All projects must consider future climate conditions in the planning and design decisions. Consider timeframe, adaptive capacity, and risk tolerance. Refer to guidance in Planning and Investing for a Resilient California: A Guidebook for State Agencies (Resilient California) for the process of climate risk analysis. (http://opr.ca.gov/planning/icarp/resilient-ca.html)
If your district has a completed a climate change vulnerability assessment (https://dot.ca.gov/programs/public-affairs/2019-climate-change-vulnerability-assessments), you may use that information to assess whether your project may be subject to climate change effects. The vulnerability assessments contain information regarding several climate stressors. Include brief information on all the stressors that have been identified. 
Consult general plans, land use plans, RTPs, and local climate action plans that may also offer strategies that can be incorporated in specific projects. Reviewing these plans is also necessary to respond to the CEQA question of whether the project conflicts with any adopted plans.
CEQA does not require analysis of effects of climate change on a project. Importantly, however, an environmental document should disclose if a project would exacerbate the effects of climate change related to CEQA topics such as flooding, hazards, and wildfire. 
Acknowledge that climate-change risk analysis involves uncertainties as to the timing and intensity of potential risks. Uncertainties may be documented in the project risk register. For example, if a protective design feature is not implemented in the project because of cost, the future consequence may be a greater cost (in dollars, time, and lost services) to repair damage. Also consider the risks of project delays if Coastal Commission or other agency permits are delayed because the project does not adequately address coastal impacts. 
Sea Level Rise 
There are two potential sea-level rise scenarios to consider and discuss. 
Scenario 1: If the project is well outside the Coastal Zone and not otherwise expected to be directly affected be sea-level rise, you may include the following:
The proposed project is outside the coastal zone and not in an area subject to sea-level rise. Accordingly, direct impacts to transportation facilities due to projected sea-level rise are not expected.
Scenario 2: If the project is within the coastal zone (requiring approval of a coastal development permit, LCP amendment, or approval from the San Francisco Bay Conservation and Development Commission) or in a location subject to SLR (e.g., within the Sacramento-San Joaquin River Delta region), an SLR analysis is required. 
To inform the SLR analysis, visit the Cal-Adapt website (http://cal-adapt.org/tools/slr-calflod-3d/), or the NOAA SLR viewer (https://coast.noaa.gov/digitalcoast/tools/slr.html). These visualization tools allow users to identify potential climate change risks in specific geographic areas throughout the state. 
Refer to the State of California Sea-Level Rise Guidance, 2018 Update (http://www.opc.ca.gov/webmaster/ftp/pdf/agenda_items/20180314/Item3_Exhibit-A_OPC_SLR_Guidance-rd3.pdf), for sea-level rise scenarios that apply to your project location. This guidance presents ranges of potential sea-level rise under several different GHG-emissions scenarios. Additionally, the Caltrans 2011 Guidance on Incorporating Sea Level Rise includes 10 factors to consider when determining the level of detail and factors to consider in your analysis (shown in the screenshot below). [You may consult with your HQ Climate Change Representative for sample analysis text].
[image: ]
Use these tools to identify any potential SLR impacts that may occur in the 2050 and 2100 scenarios. Use this information to inform your discussion. Print maps for the project record; for projects subject to SLR effects, it is recommended that a jpg or similar format be included in the environmental document for illustration.
Additional Guidance for Projects within the Coastal Zone
[bookmark: _Hlk26354590][bookmark: _Hlk23422100]In order to most effectively address coastal issues early in the project development process, it is important to review SER Volume 5: Coastal Requirements (https://dot.ca.gov/‌programs/‌environmental-analysis/‌standard-environmental-reference-ser/‌volume-5-coastal-requirements), for Coastal Hazards Policies (Coastal Act Sections 30253, 30236, and 30235). Refer to the Caltrans Coastal Policy Resource Checklist at the same webpage to identify and address typical use restrictions, common concerns addressed through coastal development review, and common technical study requirements. 
For projects located within the coastal zone, the following hazards specific to coastal areas should also be addressed: beach areas subject to seasonal or long-term erosion; wave action and areas subject to high waves, such as those from storms, surges and seiches; coastal or riverine flood hazards; tsunamis and tsunami inundation run-up areas; sea-level rise, from both a short- and long-term perspective; and beach nourishment/sand supply for beaches vulnerable to wave damage and erosion. The loss of sediment and sand supply to the beach and the near-shore environment should be considered in the hazards assessment, as it could result in damaging effects such as an increase in hazards due to increased erosion and subsequent damage from waves.
Please note that not all projects will require the additional studies noted above, so early coordination with the CCC is critical to determine when such studies are appropriate and to avoid lengthy project delays.
[bookmark: _Hlk26353889][bookmark: _Hlk23423040][bookmark: _Hlk23424391]For additional information on how to address potential California Coastal Act considerations related to climate change, greenhouse gas emissions, and future sea level rise, see the SER Vol. 5 and the California Coastal Commission’s Sea Level Rise Policy Guidance Document, updated and adopted November 7, 2018 (https://www.coastal.ca.gov/climate/slrguidance.html).
Floodplains
[bookmark: _Hlk23422631][bookmark: _Hlk23422693]Climate change analyses for bridge and culvert projects in floodplains outside the coastal zone should consider the risk of climate change. Historical data is no longer a reliable predictor of future conditions. Changes in precipitation scenarios under future climate conditions include more extreme precipitation events and more precipitation falling as rain than snow, depending on geographic location. These factors and others, such as land use changes that increase impervious surface in the watershed, can affect flood magnitude and frequency. Raise these considerations early at PDT meetings so Design and other functions can be involved. Assessing and accounting for these effects in design decisions such as elevation and materials selection can build resilience into projects. Work with Hydraulics to assess how changing climate conditions could affect the project. Guidance can be found in the FHWA 2016 publication Highways in the River Environment–Floodplains, Extreme Events, Risk, and Resilience. Hydraulic Engineering Circular No. 17, 2nd Edition at https://www.fhwa.dot.gov/‌engineering/‌hydraulics/‌library_arc.cfm?pub_number=16&id=162. Also see California Fourth Climate Change Assessment technical report Projected Changes in California’s Precipitation Intensity-Duration-Frequency Curves, 20180827-ProjectionsPrecip_CCCA4-CEC-2018-005 at http://www.climateassessment.ca.gov/‌techreports/‌projections-datasets.html.
Wildfire
[bookmark: _Toc23425502]To be determined based on project location. Use as appropriate if the project is in a location vulnerable to wildfire. Assess vulnerability using CalFire’s Fire Hazard Severity Zone mapping tool at https://egis.fire.ca.gov/FHSZ/. Also consult District climate change vulnerability assessments, which map miles of exposed roadway in each district. (https://dot.ca.gov/programs/public-affairs/2019-climate-change-vulnerability-assessments)
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Table 1: Factors to consider in whether to incorporate SLR into project programming and design
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