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Since publication of the Draft Environmental Impact Report (EIR)/Environmental Impact 
Statement (EIS), the following substantive change has been made to this appendix: 

• Updates to Tables 2 and 4 to reflect revised estimates of regional and statewide energy 
consumption for project operations. 

METHODOLOGY 
Per California Environmental Quality Act (CEQA) requirements, an EIR must include a description 
of the existing physical environmental conditions in the vicinity of the project. Those conditions, in 
turn, “will normally constitute the baseline physical conditions by which a lead agency determines 
whether an impact is significant” (CEQA Guidelines, Cal. Code Regs., tit. 14, § 15125(a)). 

For a project such as the high-speed rail (HSR) project that would not commence operation for 
almost 10 years and would not reach full operation for almost 25 years, use of only existing 
conditions as a baseline for energy impacts would be misleading. It is more likely that existing 
background traffic volumes (and background roadway changes from other programmed traffic 
improvement projects) and vehicle emission factors would change between 2015 and 2040 than it 
is that existing conditions would remain unchanged over the 25-year horizon. For example, 
regional transportation plans include funded transportation projects that are programmed to be 
built by 2040. To ignore that these projects would be in place before the HSR project reaches 
maturity (i.e., the year at which HSR-related traffic emissions reach their maximum) and to 
evaluate the HSR project’s energy impacts ignoring that these regional transportation plans’ 
improvements would change the underlying background conditions to which HSR project traffic 
would be added, would be misleading because it would represent a hypothetical comparison. 

Therefore, the energy analysis uses a dual baseline approach. That is, the HSR system’s energy 
impacts are evaluated both against existing conditions and against background (i.e., No Project) 
conditions as they are expected to be in 2040. This approach complies with CEQA (see 
Woodwark Park Homeowners Assn v. City of Fresno (2007), 150 Cal.App.4th 683, 707 and 
Sunnyvale West Neighborhood Assn. v. City of Sunnyvale (2010), 190 Cal.App.4th 1351). 
Results for both baselines are presented. The results comparing the San Francisco to San Jose 
Project Section (Project Section, or project) with the future expected baseline are presented in 
detail in the main text of Appendix 3.6-D, Energy Analysis Memorandum. The results comparing 
the project with existing conditions are presented in the main text in summary format; details are 
presented in this attachment. This analysis informs the public of potential project impacts under 
both baselines, but focuses the analysis on the baseline analysis more likely to occur. 

Using the methodologies described in Appendix 3.6-D, the impacts of the project have been 
evaluated and are discussed in the following sections. 

Electrical Requirements of the San Francisco to San Jose Project Section  
The electrical demand for the propulsion of the trains, the operation of the trains at stations, and 
at the Brisbane light maintenance facility, has been conservatively estimated by the California 
High-Speed Rail Authority. As shown in Table 1, this electrical demand is equivalent to an increase 
in energy use within the Project Section, of approximately 94,008 million British thermal units 
(MMBtu) per year for the medium ridership scenario and 103,497 MMBtu per year for the high 
ridership scenario for both project alternatives. At the statewide level, the change in energy would 
be approximately 1,568,139 MMBtu per year for the medium ridership scenario and 1,724,953 
MMBtu per year for the high ridership scenario for both project alternatives. This change is 
predicted to occur in both the Existing Plus Project conditions and the 2040 Plus Project 
conditions. 
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Table 1 Power Plant Energy Changes due to the Project  

Scenario 
Regional Change in Energy 
due to HSR (MMBtu/year) 

Statewide Change in Energy 
due to HSR (MMBtu/year) 

Medium ridership 94,008 1,568,139 

High ridership 103,497 1,724,953 

Source: Authority 2017 
HSR = high-speed rail 
MMBtu = million British thermal units 

The HSR system’s electrical requirements would be met through the state’s electrical grid, and no 
one generation source for the electrical power requirements can be positively identified. Energy 
changes from power generation can therefore be predicted on a statewide level only. 

On-Road Vehicle Travel 
Estimated vehicle miles traveled (VMT) for the Existing and Existing Plus Project conditions are 
provided in Table 2. These values, together with associated average daily speed estimates, were 
developed on a county-by-county basis and then summed for the state as a whole. As shown, the 
HSR is predicted to reduce roadway VMT by over 3.4 billion miles annually statewide due to 
travelers choosing to use the HSR rather than drive for the medium ridership scenario, resulting 
in an energy reduction of 15.4 million MMBtu per year. Under the high ridership scenario, HSR 
would reduce roadway VMT by over 4.7 billion miles annually statewide, resulting in an energy 
reduction of 21.3 million MMBtu per year.  

Table 2 Existing Plus Project On-Road Vehicle Energy Changes (2015) 

County Existing VMT 
Existing Plus 
Project VMT 

Change in VMT 
with HSR 

Change in Energy with 
HSR (MMBtu/Year) 

Medium Ridership Scenario 

San Francisco 2,394,634,887 2,377,073,629 -17,561,258 -114,667 

San Mateo 4,177,229,008 4,112,265,734 -64,963,274 -305,532 

Santa Clara 10,312,374,118 10,146,971,563 -165,402,555 -789,031 

Regional Total 16,884,238,013  16,636,310,926  -247,927,087 -1,209,229 

Statewide Total 205,015,920,154 201,584,933,649 -3,430,986,505 -15,444,606 

High Ridership Scenario 

San Francisco 2,389,767,863  2,367,097,723  -22,670,140 -148,025 

San Mateo 4,166,580,971  4,080,540,269  -86,040,702 -404,662 

Santa Clara 10,283,778,970 10,060,102,631 -223,676,339 -1,067,018 

Regional Total 16,840,127,805  16,507,740,623  -332,387,182 -1,619,705 

Statewide Total 203,997,417,634 199,280,213,986 -4,717,203,648 -21,234,520 

Source: Authority 2017 
HSR = high-speed rail 
MMBtu = million British thermal units 
VMT = vehicle miles traveled 

Aircraft Travel 
As shown in Table 3, the number of plane flights statewide is anticipated to decrease with the 
HSR due to travelers choosing to use the HSR rather than fly to their destination. An average fuel 
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consumption rate was calculated for the aircraft based on the profile of aircraft currently servicing 
the San Francisco to Los Angeles corridor. The number of air trips removed due to the HSR was 
estimated using the travel demand modeling analysis conducted for the project. As shown in 
Table 3, the Existing Plus Project condition is estimated to reduce the number of statewide air 
trips by over 80,000 trips statewide, resulting in an energy reduction of approximately 9.6 million 
MMBtu per year for the medium ridership scenario and 9.2 million MMBtu per year for the high 
ridership scenario, as compared to the existing conditions. 

Table 3 Aircraft Energy Changes due to HSR (2015) 

Origin Number of Flights Removed 
Change in Energy due to HSR 

(MMBtu/Year) 

Medium Ridership Scenario 

San Francisco Bay Area -31,662 -3,798,622 

Statewide Total -80,137 -9,614,377 

High Ridership Scenario 

San Francisco Bay Area -30,303 -3,635,622 

Statewide Total -77,100 -9,250,003 

Source: Authority 2017 
MMBtu = million British thermal units 

SUMMARY OF RESULTS 
As shown in Table 4, for the medium ridership scenario, the existing plus project scenario is 
estimated to reduce roadway energy by approximately 1.2 million MMBtu per year, reduce energy 
due to plane travel by approximately 3.8 million MMBtu per year, and increase electrical energy 
demand by approximately 94,000 MMBtu per year, resulting in an overall regional energy savings 
of approximately 5.1 million MMBtu per year over existing conditions. Table 4 also shows the 
statewide energy savings. As shown in Table 4, for the medium ridership scenario, the Existing 
Plus Project scenario is estimated to reduce roadway energy by approximately 15.4 million 
MMBtu per year, reduce energy due to plane travel by approximately 9.6 million MMBtu per year, 
and increase electrical energy demand by approximately 94,000 MMBtu per year, resulting in an 
overall statewide energy savings of approximately 25 million MMBtu per year over existing 
conditions. 

For the high ridership scenario for the region, the Existing Plus Project conditions are estimated 
to reduce roadway energy by approximately 1.6 million MMBtu per year, reduce energy due to 
plane travel by approximately 3.6 million MMBtu per year, and increase electrical energy demand 
by approximately 103,500 MMBtu per year, resulting in an overall regional energy savings of 
approximately 5.2 million MMBtu per year over existing conditions. For the high ridership scenario 
for the entire state, the Existing Plus Project conditions are estimated to reduce roadway energy 
by approximately 21.4 million MMBtu per year, reduce energy due to plane travel by 
approximately 9.3 million MMBtu per year, and increase electrical energy demand by 
approximately 103,500 MMBtu per year, resulting in an overall statewide energy savings of 
approximately 30.4 million MMBtu per year over existing conditions. 

The analysis conducted for the project estimated the changes in regional and statewide energy 
use anticipated with and without the HSR. The analysis estimated the energy changes from 
reduced on-road VMT, reduced intrastate plane travel, and increased electrical demand. Although 
the HSR system would result in an increase in electricity demand, it is predicted to reduce the 
energy demands from automobile and plane travel, resulting in an overall beneficial effect on 
statewide energy use. 



Appendix 3.6-B 

 

June 2022 California High-Speed Rail Authority 

3.6-B-4 | Page  San Francisco to San Jose Project Section Final EIR/EIS 

Table 4 Estimated Regional and Statewide Energy Changes due to Existing Plus Project 
Compared to Existing Conditions (2015) 

Energy Uses by Type 

Change in Energy due to HSR (MMBtu/Year) 

Medium Ridership Scenario High Ridership Scenario 

Regional 

Roadways (VMT) -1,209,229 -1,619,705 

Airplane flights -3,798,622 -3,635,622 

Project Section 94,008 103,497 

Total -5,151,830 -5,151,830 

Statewide 

Roadways (VMT) -15,444,606 -21,234,520 

Airplane flights -9,614,377 -9,250,003 

Project Section 94,008 103,497 

Total -24,964,975 -30,381,026 

Source: Authority 2017 
MMBtu = million British thermal units 
VMT = vehicle miles traveled 
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