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Executive Summary 

This report provides an analysis of potential air quality and climate change impacts related to the 
Sacramento to Roseville Third Main Track Project (project). All analyses have been conducted to 
comply with California Environmental Quality Act (CEQA) and National Environmental Policy Act 
(NEPA) requirements. The report finds that project construction and operation would not result in a 
wasteful, inefficient, and/or unnecessary usage of energy. 
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Chapter 1 
Project Description 

Project Introduction  
The Capital Corridors Joint Powers Authority (CCJPA) proposes to expand the number of daily 
passenger trains operating between the Sacramento Station and downtown Roseville from its 
current single daily roundtrip (two trains per day) to up to ten roundtrips per day (20 total trains 
per day). 

CCJPA provides passenger services between Sacramento and Roseville, by agreement, over track 
owned and operated by Union Pacific Railroad Company (UPRR). To meet freight and passenger 
capacity requirements and to ensure the on-going safety and viability of UPRR freight services in the 
corridor, infrastructure improvements are required by UPRR for CCJPA to increase its passenger 
services.  

These infrastructure improvements include construction of approximately 17.8 miles of new main 
track adjacent to the existing UPRR main tracks between the Sacramento Valley Station located at 
Milepost (MP) 89.04 and Downtown Roseville located at MP 106.84 and construction of a new 
passenger station platform in the City of Roseville (see location map). Additional mileposts identify 
key wayside elements such as passing sidings, stations, bridges, speed restrictions, public at-grade 
crossings and other operating and engineering features along the railroad right-of-way.  

The corridor runs east and southeast through the City of Sacramento and through unincorporated 
areas of Sacramento County, including the communities of McClellan and Antelope. The corridor 
generally runs parallel to Interstate 80 and crosses the Placer County line, which is collocated with 
the City of Roseville city limits, and into Roseville. The rail corridor continues east from Roseville on 
the Roseville subdivision of the UPRR to points east on the UPRR transcontinental route over 
Donner Pass. 

Two of the major railroad junctions are located in Sacramento, at Haggin and Elvas. These junctions 
connect UPRR north/south mainlines with the east/west transcontinental mainline. The other major 
railroad junction is located in Roseville, just east of the existing passenger station and connects 
major east/west and north/south mainline routes. 

In addition to the main tracks, the project area also has other significant railroad infrastructure 
located within the corridor, including the J.R. Davis Yard in Roseville. This facility is UPRR’s main 
classification yard for Northern California and is where freight traffic destined to or originating from 
Northern California and Oregon is gathered and distributed. It is also a major locomotive, railcar and 
equipment maintenance and repair facility. 

Numerous rail-served industries connect with the mainline, including a major industrial/ 
commercial facility at McClellan Park. The railroad corridor is also a significant utility corridor, 
which includes natural gas and petroleum product pipelines, fiber optic cable networks and 
electrical power lines. Land uses along the corridor are predominately urban, with both residential 
and industrial uses located throughout the area that the corridor passes through.  
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There are twelve (12) overhead viaducts that provide grade-separated crossings over the railroad 
right-of-way, including structures on Interstate 80, a number of local streets and two crossings of 
the Sacramento Regional Transit light rail system near McClellan Park. There are two (2) public at-
grade crossings located within the City of Sacramento at 20th Street and 28th Street. There are also 
several uncontrolled, private crossings within the corridor. The corridor has ten (10) railroad 
bridges that provide unimpeded, grade-separated operation over a variety of roadways, the 
American River, and other natural features.  

Proposed Project Construction 
Proposed construction, which will be necessary to allow the new passenger rail services, will involve 
constructing a new main track; special track work (switches, turnouts, and crossovers), new 
wayside track signals; retaining walls and other earthwork; crash walls to protect existing highway 
structures; the construction of ten new railroad bridges, including a new bridge across the American 
River in Sacramento; a new station platform and associated facilities and utility relocation;. The 
majority of construction activities are anticipated to occur within the existing UPRR rail corridor 
right-of-way, which is owned by UPRR. The American River Bridge will be constructed using Casted-
In-Drilled Holes (CIDH) piles and there will be no pile driving. There will be no nighttime work on 
the proposed project. The new American River Bridge will be constructed on the north and west 
(downstream) of the existing bridge and will parallel the existing abutments/footings (as required 
by the US Coast Guard for navigation). 

New Main Track 
Construction of the proposed new third main track will consist of the installation of continuously 
welded rail constructed on wood ties. Track will be laid on new ballast and on subgrade that will 
include installation of new drainage and new 36" storm water sewers. The new track will be 
constructed on the north side of the rail corridor between MP 89.9, located just east of the 
Sacramento Valley Passenger Station in Sacramento and MP 106.3 at the Passenger Station in 
Roseville. The new track will be constructed on 20' to 35' track centers from existing Main Track 
No. 1 between the Sacramento Valley Station and the wye at Elvas (MP 92) due to the restricted 
right-of-way in this area. East from the Elvas wye, the new track will be generally constructed on a 
45' track center from the existing Main Track No. 1. The track centers may vary at some locations in 
order to clear overhead viaduct structures. Crash walls will be constructed to protect overhead 
structures where required.  

Special Track Work and Wayside Signals 
A series of signalized turnouts and crossovers will be constructed at key locations throughout the 
corridor to connect the new main track and to allow for train meets and passing. The turnouts and 
crossovers will be placed at strategic locations to allow for maximum flexibility and to ensure 
adequate velocity for both freight and passenger traffic through the area. New connections will be 
built east of the Sacramento station to allow freight trains to pass around station tracks and at the 
junction of the UPRR’s Sacramento and Martinez Subdivisions at MP 90 (Haggin). A universal 
crossover, allowing movement between the main tracks, will be constructed along the corridor east 
of Sacramento and a new connection will be constructed at the McClellan Business Park industrial 
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track. New track alignments and special track work at the Roseville Yard will allow the new Main 
Track to avoid conflicts with yard activities.  

New Bridges 
The proposed project includes building ten new single-track bridges 20' to 45' from the existing 
main track centerline alignment on the north side of the right-of-way adjacent to the existing 
railroad bridges except for the Dry Creek Bridge which is 20' to the South. Table 1 summarizes the 
proposed new railroad bridge construction. 

Table 1. Proposed New Railroad Bridges 

MP Location 
Span 
Length Bridge Type 

90.10– 
90.20 

Blue Diamond Walkways 22' 
22' 

Precast/Pre-Stressed Concrete Slab Girders 

90.33 UPRR Sacramento Sub. 85' Precast/Pre-Stressed Concrete Double Cell Box 
Bridge and Steel Beam Bridge 

91.92 Business I-80 135' Steel Beam Bridge 

92.00 American River 2,223' Precast/Pre-Stressed Concrete Double Cell Box 
Bridge and Steel Thru-Plate Girder Bridge 

92.82 Exposition Boulevard 130' Precast/Pre-Stressed Concrete Single Cell Box 
Bridge 

92.95 SR 160 219' Steel Thru-Plate Girder Bridge 

95.77 Arcade Creek 225' Steel Thru-Plate Girder Bridge 

97.97 Magpie Creek Viaduct 36' Precast/Pre-Stressed Concrete Double Cell Box 
Bridge 

98.33 Watt Avenue 151' Steel Thru-Plate Girder Bridge 

105.00 Dry Creek 201' Precast/Pre-Stressed Concrete Single Cell Box 
Girders 

 

Station Platform and Facilities 
Station construction will include construction of a new station track and an additional 15' by 1,300' 
concrete boarding platform at the current station site in Roseville. The existing platform and current 
Main Track No.1 will be reconfigured to accommodate the new track and platform. 

Trackside improvements will also include construction of layover tracks to store passenger trains 
overnight. Additional features will include a covered shelter over the platform, ticket vending 
machines, passenger information displays, lighting, and security systems. 

Working with the City of Roseville, associated landside facilities will include new roadway access, 
kiss & ride drop-off, and bus transfer area. Additional parking to support the new passenger train 
services will be developed. 
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Utilities Relocation 
A number of private pipelines and utility conduits are located within the railroad corridor. The new 
third track will be designed to avoid utilities. However, subject to final engineering, where utility 
relocation may be unavoidable, relocation will be within the railroad corridor. Minor utility 
adjustments to overhead and underground crossings would consist of raising wires to provide 
additional vertical clearance and lowering and extending casings on existing pipeline crossings. 

No Project Alternative 
Under the No Project Alternative, the Sacramento to Roseville Third Main Track project would not 
move forward. The No Project Alternative would include track improvements required for CCJPA to 
continue with the current level of service it provides as well as the removal and replacement of non-
functional and deficient rail bridges in the corridor. 
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Chapter 2 
Project Overview 

Regulatory Setting 
This section describes relevant federal, state, regional, and local energy regulations applicable to the 
proposed project. 

Federal 

National Environmental Policy Act 
The National Environmental Policy Act (NEPA) (42 USC Part 4332) requires the identification of all 
potentially significant impacts to the environment, including impacts on energy resources. Guidance 
for evaluating energy impacts of transportation projects subject to NEPA is outlined in the Federal 
Highway Administration’s (FHWA) Technical Advisory 6640.8A (FHWA Advisory). The FHWA 
Advisory applies to projects for which an Environmental Impact Statement (EIS) is prepared. Among 
these projects, the majority will not require a detailed energy study, but rather a “general” 
discussion of project energy requirements during construction and operation. 

Moving Ahead for Progress in the 21st Century Act 
Signed by President Obama in July 2012, the Moving Ahead for Progress in the 21st Century Act 
(MAP-21) represents the first multi-year transportation authorization enacted since 2005, funding 
surface transportation programs with more than $105 billion for fiscal years 2013 and 2014. Among 
the provisions within MAP-21 that relate to energy is the scope of the state and metropolitan 
planning processes, which aim to “protect and enhance the environment, promote energy 
conservation, improve the quality of life, and promote consistency between transportation 
improvements and state and local planned growth and economic development patterns.” MAP-21 
also authorized $70 million for a public transportation research program that focuses on energy 
efficiency and system capacity, among other items. With the exception of these provisions of MAP-
21, there is no federal legislation related specifically to the subject of energy efficiency in public 
transportation project development and operation. 

State 
California has adopted statewide legislation to reduce wasteful and inefficient energy usage. While 
many of the regulations target electricity usage and building energy efficiency, the state has enacted 
a number of actions to reduce fuel consumption in the transportation sector.  

California Environmental Quality Act 
CEQA requires EIRs to include a discussion of potential energy impacts and energy conservation 
measures, Appendix F, Energy Conservation. Appendix F of the CEQA Guidelines outlines energy 
impact possibilities and potential conservation measures designed to assist in the evaluation of 
potential energy impacts of proposed projects. Appendix F places” particular emphasis on avoiding 
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or reducing inefficient, wasteful, and unnecessary consumption of energy”, and further indicates this 
may result in an unavoidable adverse effect to energy conservation. Moreover, the CEQA Guidelines 
state that significant energy impacts should be “considered in an EIR to the extent relevant and 
applicable to the project.” Mitigation for potential significant energy impacts could include 
implementing a variety of strategies, including measures to reduce wasteful energy consumption 
and altering project siting to reduce energy consumption. 

Senate Bill 1389, Chapter 568, Statutes of 2002 
The California Energy Commission (CEC) is responsible for, among other things, forecasting future 
energy needs for the state and developing renewable energy resources and alternative renewable 
energy technologies for buildings, industry, and transportation. Senate Bill 1389 (Chapter 568, 
Statutes of 2002) requires the CEC to prepare a biennial integrated energy policy report assessing 
major energy trends and issues facing the state’s electricity, natural gas, and transportation fuel 
sectors. The report is also intended to provide policy recommendations to conserve resources, 
protect the environment, and ensure reliable, secure, and diverse energy supplies. The 2013 
Integrated Energy Policy Report, the most recent report required under Senate Bill 1389, was 
released to the public in February 2013. 

Assembly Bill 1493—Pavley Rules (2002, Amendments 2009, 2012 rulemaking) 
The Pavley are expected to increase average fuel economy for vehicle model years 2017–2025 to 
roughly 43 miles per gallon. These standards will not only reduce greenhouse gas emissions, but 
also reduce gasoline and diesel consumption in the onroad transportation sector.  

Assembly Bill 2076, Reducing Dependence on Petroleum 
The CEC and California Air Resources Board (ARB) are directed by Assembly Bill (AB) 2076 (passed 
in 2000) to develop and adopt recommendations for reducing dependence on petroleum. A 
performance-based goal is to reduce petroleum demand to 15% less than 2003 demand by 2020. 

Senate Bill 375 and the 2035 Regional Transportation Plan/Sustainable 
Communities Strategy 

State and federal mandates require the Sacramento Council of Governments (SACOG) to prepare a 
regional transportation plan (RTP) every three years. The recently adopted Senate Bill 375 future 
directs SACOG to prepare a sustainable communities strategy to reduce vehicle miles traveled 
(VMT) and greenhouse gas (GHG) emissions within their jurisdiction. The 2035 Metropolitan 
Transportation Plan/Sustainable Communities Strategy (MTP/SCS) provides a long-range vision for 
regional transportation goals and policies and predicts transportation challenges and the region’s 
future transportation strategy. Growth in population is expected to result in greater demands on the 
region’s transportation system. The MTP/SCS establishes several policies and strategies to reduce 
transportation-related energy and promote energy-efficient modes of travel, including passenger 
rail. 
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Local 

Sacramento County 
Sacramento County’s 2030 General Plan (Circulation Element) provides the following transportation 
goals related to the project. The General Plan identifies several policies and implementation 
measures for the goals, as noted below. 

 Provide mobility for current and future residents of Sacramento County through complete 
streets and through a balanced and interconnected transportation system which includes all 
modes of travel - automobile, transit, pedestrian and bicycling (6 policies, 4 implementation 
measures) 

 Promote a balanced and integrated transit system to maximize mobility in a safe and efficient 
manner (13 policies) 

 Promote the maintenance and improvement of rail transportation (5 policies) 

The Energy Element also identifies the following objectives specific to energy. 

 Objective 1 – Reduce per Capita consumption of energy 

 Objective 2 – Reduce the reliance on non-renewable energy sources with emphasis on those in 
shortest supply 

 Objective 3 – Reduce seasonal and daily peak electrical energy demand, and distribute future 
growth in electrical energy consumption throughout the day and year, thereby increasing the 
annual system load factor  

 Objective 4 – Exercise County leadership 

City of Sacramento 
The City of Sacramento’s 2030 General Plan (Mobility Element) provides the following 
transportation goals related to the project. The General Plan identifies several policies for each goal, 
as noted below. 

 Goal M 1.2 – Provide expanded transportation choices to improve the ability to travel efficiently 
and safely to destinations throughout the city and region (3 policies) 

 Goal M 3.1 – Create and maintain a safe, comprehensive, and integrated transit system as an 
essential component of a vibrant transportation system (17 policies) 

 Goal M 3.2 – Support long-distance passenger rail service (5 policies) 

Placer County 
Placer County’s General Plan (Transportation and Circulation Element) provides the following 
transportation goal related to the project. The General Plan identifies several policies and 
implementation programs for the goal, as noted below. 

 Goal 3.B – To promote a safe and efficient mass transit system, including both rail and bus, to 
reduce congestion, improve the environment, and provide viable non-automotive means of 
transportation in and through Placer County (13 policies; 11 implementation programs) 
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City of Roseville  
The City of Roseville’s General Plan 2025 (Circulation Element) provides the following 
transportation goal related to the project. The General Plan identifies several policies and actions for 
the goal, as noted below. 

 Goal 1 – Promote a safe, convenient and efficient mass transit system, utilizing both bus and rail 
modes, to reduce congestion, reduce auto emissions, including emissions that contribute to 
climate change, improve the environment, and provide viable non-automotive means of 
transportation in and through Roseville (5 policies; 10 implementation measures). 

Environmental Setting 
The affected environment for energy resources includes the physical boundaries of the project 
construction area, as well as the total vehicle flow passing through the transportation study area. 
The transportation study is generally defined as the Interstate 80 corridor between Sacramento and 
Roseville. 

California Energy Supply and Usage Patterns  
California has a diverse portfolio of energy resources. Excluding offshore areas, the state ranked 
third in the nation in crude oil production in 2013, producing more than 16,950 barrels (equivalent 
to 1,143.8 trillion British thermal units [BTU]). The state also ranked fourth in the nation in 
conventional hydroelectric generation and first in the nation for net electricity generation from 
renewable resources. Other energy sources in the state include natural gas, nuclear, and biofuels 
(U.S. Energy Information Administration 2014). 

Energy efficiency efforts have dramatically reduced statewide per capita energy consumption 
relative to historical averages. According to the U.S. Energy Information Administration (2014), 
California consumed approximately 7,612 trillion BTUs of energy in 2012. Per capita energy 
consumption (i.e., total energy consumption divided by the population) in California is amongst the 
lowest in the country, with 201 million BTU in 2012, which ranked 49th among all states in the 
country. Natural gas accounted for the majority of energy consumption (32%), followed by motor 
gasoline (22%), distillate and jet fuel (14%), interstate electricity (11%), nuclear and hydroelectric 
power (6%), and a variety of other sources (U.S. Energy Information Administration 2014). The 
transportation sector consumed the highest quantity of energy (38.5%), followed by the industrial 
and commercial sectors.  

Per capita energy consumption, in general, is declining due to improvements in energy efficiency 
and design. However, despite this reduction in per capita energy use, the state’s overall (i.e., non-per 
capita energy consumption) energy consumption is expected to increase over the next several 
decades due to growth in population, jobs, and demand for vehicle travel. Electricity usage is 
anticipated to grow about 26% over the next two decades, and diesel fuel consumption may 
increase by 35% to 42% over the same time period. Gasoline usage, however, is expected to 
decrease by 8.5% to 11.3%. This decrease would largely be a result of high fuel prices, efficiency 
gains, and competing fuel technologies (U.S. Energy Information Administration 2013). 
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Regional Energy Providers and Usage  
Three utilities provide electricity and natural gas to the project area. The Sacramento Municipal 
Utility District (SMUD) provides electric service along the project corridor from downtown 
Sacramento to Placer County. Roseville Electric provides electric service to the portions of the 
project within the City of Roseville. Natural gas within Sacramento and Placer Counties is provided 
by Pacific Gas and Electric Company (PG&E). The utility also provides electric and natural gas 
service to portions of the project between Sacramento County and the City of Roseville.  

All utilities have a diverse power production portfolio, which is comprised of a variety of renewable 
and non-renewable sources (see Table 2). Energy production typically varies by season and by year 
depending on hydrologic conditions. Regional electricity loads also tend to be higher in the summer 
because the higher summer temperatures drive increased demand for air-conditioning. In contrast, 
natural gas loads are higher in the winter because the colder temperatures drive increased demand 
for natural gas heating. 

Table 2. Utility Power Generation Mix in 2012 

Source PG&E SMUD Roseville Electric 
Natural Gas 27% 36% 55% 
Coal 0% 0% 5% 
Nuclear 21% 0% 1% 
Large Hydroelectric 11% 17% 17% 
Eligible Renewables  19% 24% 23% 
Other  0% 0% 0% 
Unspecifieda 21% 23% 0% 
Sources: California Energy Commission n.d.; Sacramento Municipal Utility District 2013. 
Note: Values may not add due to rounding.  
a Unspecified sources of power" means electricity from transactions that are not traceable to specific 

generation sources. 
 

Sacramento and Placer Counties consume a small amount of energy relative to the state. As shown in 
Table 3, electricity and natural gas usage in both counties are approximately 5% and 3% of the 
statewide total, respectively. Gasoline usage in the counties is about 5% of statewide usage, whereas 
diesel fuel usage is about 4% of the statewide total. For reference, Sacramento and Placer Counties 
are home to about 4.8% of California residents. 

Table 3. Sacramento and Placer County Energy Usage in 2010 

Fuel  Sacramento County Placer County Percent of State 
Electricity (million kilowatt-hours) 10,692 2,944 5% 
Natural Gas (million therms) 316 91 3% 
Gasoline (million gallons) 565 101 5% 
Diesel (million gallons) 166 35 4% 
Sources: California Department of Transportation 2009; California Energy Commission 2013. 
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Chapter 3 
Analysis Methods 

Introduction 
The energy analysis for the project evaluates both direct and indirect energy, as defined below. 

 Direct energy is the energy used in the actual propulsion of vehicles using transportation 
facilities. Direct energy consists of energy consumed by all vehicles within the transportation 
study area, as well as diesel fuel consumed by the project locomotives. Direct energy can be 
measured in terms of the thermal value of the fuel (i.e., BTUs), the cost of the fuel, or the 
quantity of fuel consumed. 

 Indirect energy consists of energy used for construction, maintenance, and operation of the 
project, any substantial energy expenditures related to project-induced land use changes and 
mode shifts, and any substantial changes in energy associated with motor vehicle operation, 
manufacturing or maintenance due to changes in automobile use. 

The direct energy analysis includes diesel fuel consumed by the passenger trains, as well as project-
related changes in diesel and gasoline fuel consumed by vehicles in the transportation study area. 
Indirect energy includes the energy associated with construction and operation and maintenance 
(O&M) of the rail line and transit stations, as well as changes in electricity consumption. Methods 
used to assess both types of energy impacts are described below.  

Direct Energy 
Operation of the project would increase passenger train activities (including locomotive usage and 
required maintenance), as well as attract additional motor vehicles to the Roseville and Sacramento 
transit stations. The project would also improve existing passenger rail opportunities, which would 
remove single occupancy vehicles from the transportation network and reduce public bus service. 
Energy consumption by these sources was quantified under existing (2013) and design year (2035) 
conditions. The following general assumptions were made to inform the energy analysis:  

 Increased service to the Roseville Station would be phased in over time, with full project 
implementation adding nine new roundtrips under weekday service and six roundtrips under 
weekend service between Sacramento and Roseville by 2035. 

 Project implementation would not increase track utilization by Union Pacific Railroad.  

 Project implementation would not increase train operations at the Sacramento Station or affect 
existing passenger rail service in the existing transportation network. 

Train Activity 
Train operations on the 17.8-mile track extension would result in increased diesel fuel consumption 
from increased locomotive activity. Locomotive idling (engine “warm-up”) before and during service 
would also increase at the Roseville Station. Conversely, shifting trips and locomotive layovers 
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northward to Roseville would reduce idling activity and associated fuel consumption at the 
Sacramento Station, relative to existing conditions.  

Table 4 summarizes the net change in locomotive operations in the project corridor. Data were 
provided by project engineers and assume an additional nine roundtrips under weekday service and 
6 roundtrips under weekend service (Allison pers. comm. A). Trip time from Sacramento to 
Roseville would range from 31 to 35 minutes per trip, whereas station loading and unloading would 
require approximately 30 to 54 minutes per stop, depending on the time of day and station. 
Locomotives would utilize the main traction engine when traveling between Sacramento and 
Roseville and the head-end-power (HEP) engine (or HEP mode of the traction engine) at idle. 

Table 4. Net Change in Locomotive Traveling and Idling Times with Project Implementation 

Condition  Travelinga 
Idleb 

Sacramento Rosevillec Total 
Daily (weekday)d 9.8 -9.0 9.4 0.4 
Daily (weekend)e 6.6 -6.0 6.0 0.0 
Annualf 3,209 -2,940 3,040 100 
Source: Allison pers. comm. A. 
a Traveling time per trip between Sacramento and Roseville ranges from 31 to 35 minutes, with 

longer trips occurring in the afternoon hours.  
b Daily idle times include warm-up and warm-down time. 
c While the number of stops added to the Roseville Station is equal to the number of stops removed 

from the Sacramento Station, daily and annual idling time at the Roseville Station would increase 
with the project. This is because train turnaround facilities at the Roseville Station require more 
time.  

d Weekday service assumed to add an additional 9 round trips or 18 daily trips. 
e Weekend service assumed to add an additional 6 round trips or 12 daily trips. 
f Annual operations assume 250 weekdays per year and 115 weekend-holidays per year. 

 

Tables 5 and 6 summarize the locomotive fleet characteristics under existing (2013) and design year 
(2035) conditions for traction and HEP engine/HEP mode, respectively. The tables identify the fleet 
mix, or percentage of locomotives within each vehicle class, as well as the weighted fuel 
consumption rate (gallons per hour) for the traction and HEP engines. The future fleet mix is based 
on the anticipated engine upgrades, as provided by the project engineer (Allison pers. comm. A). 
Implementation of the project would not affect the fleet mix, relative to the no project condition.  

Table 5. Traction Engine Fleet Characteristics 

Locomotive Type Tier 
Fuel Rate 
(gal/hr) 

Existing (2013) 
 

Design (2035) 
Number % of Mix Number % of Mix 

F59 Series C15 2 63 12 67%  0 0% 
F59 Series 3412C 2 63 3 17%  0 0% 
Dash 8 Series 0+ 61 2 11%  0 0% 
P42 Series 0 85 1 6%  0 0% 
ACR-44  4 90 0 0%  24 100% 

Total – – 18 100%  24 100% 
Source: Allison pers. comm. B; Fritz 1994; NPI Engineering 2005; Electro-Motive Diesel Inc. 2008; 

United States Environmental Protection Agency 1998. 
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Table 6. HEP Engine/HEP Mode Fleet Characteristics 

Locomotive Typea Tier 
Fuel Rate 
(gal/hr) 

Existing (2013) 
 

Design (2035) 
Number % of Mix Number % of Mix 

F59 Series C15 3 21 3 17%  0 0% 
F59 Series C15 4-I 21 4 22%  0 0% 
F59 Series C15 4 21 5 28%  0 0% 
F59 Series 3412C 0 21 3 17%  0 0% 
Dash 8 Seriesb 0+ 28 2 11%  0 0% 
P42 Seriesb 0 28 1 6%  0 0% 
ACR-44b  4 29 0 0%  24 100% 

Total – – 18 100%  24 100% 
Source: Allison pers. comm. B; Fritz 1994; NPI Engineering 2005; Electro-Motive Diesel Inc. 2008; 

United States Environmental Protection Agency 1998. 
a Locomotive types may be listed more than once if multiple engine tiers will be utilized in the fleet.  
b HEP power is supplied by the main traction engine (see Table 9) in HEP mode.  

 

Net fuel consumption was quantified using data from Tables 5 and 6 and Equation 1. Daily values 
were annualized assuming 250 weekdays per year and 115 weekend-holidays per year. The 
resulting net fuel consumption was converted to BTU assuming an energy intensity of 129,488 BTU 
per gallon of diesel (Argonne 2013).  

 
Eq. 1 Fuel = (T-Hours * Σ(T-mix *T-Fuel)L) + (HEP-Hours * Σ(HEP-mix *HEP-Fuel)L) * Conv 

 
where,  

Fuel = Net fuel consumption under the project, pounds per day.  

T-hours = Net daily traveling hours for the traction engine, Table 4. 

T-mix = Percent of fleet mix for locomotive and traction engine type, Tables 5 and 6. 

T-HP = Traction engine fuel consumption rate for locomotive type, Tables 5 and 6. 

HEP-hours = Daily idling hours for the HEP engine, Table 4. 

HEP -mix = Percent of fleet mix for locomotive and HEP engine type, Tables 5 and 6. 

HEP -HP = HEP engine fuel consumption rate for locomotive type, Tables 5 and 6. 

L = Locomotive and engine type (e.g., ACR-44 Tier 4), Tables 5 and 6. 

Conv = Grams to pounds conversion, 0.00220462. 

Public Vehicles  
The project would provide new passenger rail service between Sacramento and Roseville that would 
result in reductions in personal vehicle usage. Based on an incremental ridership increase of 
184,400 persons, Fehr & Peers estimates that implementation of the project would remove 
11,958,000 VMT from the road each year, assuming an average vehicle occupancy of 1.2 persons per 
vehicle (Milam pers. comm.) The estimated VMT was converted to BTU under existing (2013) 
conditions using a weighted energy intensity for Sacramento Area light duty vehicles and BTU under 
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design (2035) year conditions using a Pavley-adjusted weighted energy intensity (Oak Ridge 
National Laboratory 2013).1  

Roseville Station Buildings and Employees 
Fuel consumption associated with new ancillary buildings at the Roseville Station and increased track 
O&M were estimated using activity data from the project engineers and CalEEMod (Allison pers. 
comm. A). It was assumed that four additional daily workers would make two trips to the Roseville 
station per day and that each trip would be 10.8 miles (based on CalEEMod default values). The 
resulting VMT was converted to BTUs using the weighted energy intensity described above for 
public vehicles. Increased building natural gas and electricity consumption was quantified using 
CalEEMod default values for 4,600 square feet of new building space. Model outputs for increased 
natural gas consumption are provided in BTU; outputs for increased electricity consumption, which 
are provided in kilowatt-hours (kWh), were converted to BTU assuming an energy intensity of 3,416 
BTU per kWh (Argonne 2013). 

Public Buses 
Thruway bus service is currently provided between Sacramento and Reno and Sacramento and 
Auburn. Amtrack would continue to offer Sacramento as a connection point for these routes with 
implementation of the project; however, the buses would no longer stop at the Roseville Station, 
resulting in a net reduction of two miles per trip. Based on the current service schedule for the Reno 
and Auburn routes, implementation of the project would result in a total daily reduction of 122 
vehicle miles and a total annual reduction of 29,848 miles (Felden pers. comm.).  

While Thruway bus service would decrease with implementation of the project, local Roseville 
Transit service would increase to meet the future 20 daily trains (current service is based on two 
trains per day). The buses would also connect to the station through the bus turnaround on Church 
Street, slightly increasing the average mileage per trip. In total, changes to the Roseville Transit 
service would increase daily mileage by 31 and annual image by 11,479, relative to existing 
conditions (McCrossan pers. comm.).  

The combine change in VMT was converted to BTU assuming an energy intensity for transit buses of 
37,718 BTU per mile (Oak Ridge National Laboratory 2013).  

Indirect Energy 
Indirect energy would be consumed by construction vehicles and equipment. Construction-related 
energy use (i.e., fuel consumption) was calculated by converting GHG emissions predicted by 
CalEEMod using the rate of carbon dioxide (CO2) emissions emitted per gallon of combusted 

1 Oak Ridge National Laboratory reports energy intensities (BTU/vehicle mile) for cars and light duty trucks (two-
axle, four-tire trucks) by model year (1970–2012). These model year-specific energy intensity values were applied 
to the 1970-2012 model year mix for the 2013 vehicle fleet for the Sacramento Valley Air Basin (as reported by the 
ARB’s EMFAC model) to quantify the current weighted light-duty vehicle energy intensity for Sacramento and 
Placer counties (6,171 BTU/mile). State Pavley standards will reduce average per-mile GHG emissions by 26 to 28 
percent, which is roughly the same as improving fossil fuel economy by the same amount. Accordingly, a future 
weighted energy intensity of 4,566 BTU per vehicle mile was calculated by multiplying the existing calculated 
energy intensity (6,171) by 0.74.  
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gasoline (19.4 pounds/gallon) and diesel (22.2 pounds/gallon) (Climate Registry 2014). The 
estimated fuel consumption was converted to BTU assuming an energy intensity of 113,927 BTU per 
gallon of gasoline and 129,488 per gallon of diesel (Argonne 2013). The Sacramento to Roseville 
Third Main Track Air Quality and Greenhouse Gas Technical Report (Air Quality Technical Report) 
includes details regarding the construction equipment and activity assumptions that were used to 
estimate CO2 emissions. 

Upgrades to the Roseville Station would not substantially increase platform utilities (e.g., electricity 
usage) (Allison pers. comm. A). However, increased locomotive operations would reduce standby 
electricity, which is used to power onboard electronics and air conditioning during passenger 
loading and unloading. Implementation of the project would expand train operations to Roseville, 
which as described above, increases vehicle operating times by 31 to 35 minutes per trip. The 
additional usage of the traction engine would result in corresponding reductions in standby 
electricity consumption. Annual power usage reductions were therefore assumed to be equal to the 
added operating time of 3,209 hours (see Table 4) (Allison pers. comm.).  

The net change in electricity consumption was quantified by multiplying the power usage reduction 
(3,209 hours) by the existing average charging load (86 kilowatts) (Allison pers. comm. A). 
Electricity consumption was converted to BTU assuming an energy intensity of 3,416 BTU per kWh 
(Argonne 2013). 
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Chapter 4 
Significance Thresholds 

Determination of Project-Level Impacts under CEQA 
The State CEQA Guidelines recommend an EIR to consider the potentially significant energy 
implications of a project, if relevant. Appendix F to the State CEQA Guidelines identifies the following 
potential environmental impacts related to energy that may be included in an EIR:  

1. The project’s energy requirements and its energy use efficiencies by amount and fuel type for 
each stage of the project, including construction, operation, maintenance, and/or removal. If 
appropriate, the energy intensiveness of materials may be discussed. 

2. The effects of the project on local and regional energy supplies and on requirements for 
additional capacity.  

3. The effects of the project on peak- and base-period demands for electricity and other forms of 
energy.  

4. The degree to which the project complies with existing energy standards. 

5. The effects of the project on energy resources. 

6. The project’s projected transportation energy use requirements and its overall use of efficient 
transportation alternatives. 

State CEQA Guidelines recommend that the discussion of applicable energy impacts focus on 
whether the project would result in the wasteful, inefficient, or unnecessary consumption of energy, 
as this may constitute an unavoidable adverse effect to energy resources. Efficiency projects that 
incorporate conservation measures to avoid wasteful energy usage facilitate long-term energy 
planning and avoid the need for unplanned or additional energy capacity. Accordingly, based on the 
criteria outlined in the CEQA Guidelines Appendix F, the proposed project would cause significant 
impacts related to energy if it would result lead to a wasteful, inefficient, and unnecessary usage of 
direct or indirect energy. As discussed in Chapter 2, energy legislation, policies, and standards 
adopted by California and local governments were enacted and promulgated for the purpose of 
reducing energy consumption and improving efficiency (i.e., reducing wasteful and inefficient use of 
energy). Therefore, for the purposes of this analysis, “wasteful” and “inefficient” are defined as 
circumstances in which the project would conflict with applicable State or local energy legislation, 
policies, and standards. Accordingly, if the project conflicts with legislation, policies, or standards 
designed to avoid wasteful and inefficient energy usage, it would result in a significant impact 
related to energy resources and conservation.  

CEQA Baseline 
The CEQA Guidelines provide that existing conditions at the time a Notice of Preparation is released 
or when environmental review begins “normally” constitute the baseline for environmental analysis. 
(Guidelines Section 15125) In 2010, the California Supreme Court issued an opinion holding that 
while lead agencies have some flexibility in determining what constitutes the baseline, relying on 
“hypothetical allowable conditions” when those conditions are not a realistic description of the 
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conditions without the project, would be an illusory basis for a finding of no significant impact from 
the project and, therefore, a violation of CEQA. (Communities for a Better Environment v. South Coast 
Air Quality Management District [2010] 48 Cal.4th 310).  

On August 5, 2013, the California Supreme Court handed down its second baseline decision when it 
decided Neighbors for Smart Rail v. Exposition Metro Line Construction Authority (57 Cal.4th 439). 
This latest decision has clarified that, under certain circumstances, a baseline may reflect future, 
rather than existing, conditions. The rules specifies that factual circumstances can justify an agency 
departing from that norm in the following circumstances, when such reasons are supported by 
substantial evidence:  

 When necessary to prevent misinforming or misleading the public and decision makers; and  

 When their use in place of existing conditions is justified by unusual aspects of the project or 
surrounding conditions. 

With respect to the proposed project, utilizing existing conditions to evaluate fuel consumption 
would misrepresent and mislead the public and decision makers with respect to potential energy 
impacts, for the following reasons: 1) natural locomotive fleet turnover to Tier 4 and 2) locomotive 
operating characteristics.  

1. As shown in Tables 5 and 6, the locomotive fleet will be substantially different by the time the 
project is fully implemented in 2035, as fleet turn-over to Tier 4 will be complete by 2020. The 
ACR-44 Tier 4 locomotives are slightly larger than their lower tier counterparts, and as such, 
consume more fuel per hour. Accordingly, engine fuel consumption will increase between the 
existing and design-year fleets. Quantifying fuel consumption under existing conditions may 
therefore underestimate locomotive energy use associated with the project. 

2. The existing fleet currently includes 18 locomotives (see Tables 5 and 6). A total of 24 
locomotives would be required to meet the increased service proposed under the project. 
Accordingly, the existing baseline would assume 18 locomotives would operate to accommodate 
the service for 24 trains in the future. Estimating fuel consumption based on the existing 
locomotive fleet would therefore misrepresent actual locomotive operations and associated 
impacts with the increased service adjustment.  

These facts represent substantial evidence in support of utilizing a future baseline, rather than 
existing conditions, to evaluate energy impacts. Accordingly, the CEQA baseline for the purposes of 
this analysis is defined as design year (2035) conditions, which reflects 1) full implementation of the 
project (18 daily trips), 2) actual locomotive fleet characteristics (24 locomotives), and 3) 
appropriate engine exhaust fuel consumption rates. Utilizing design year (2035) conditions as the 
CEQA baseline will avoid misinforming and misleading the public and decision makers with respect 
to energy impacts, consistent with current CEQA case law.  

Determination of Project-Level Effects under NEPA 
There are no established federal thresholds of significance for energy resources. Guidance for 
evaluating energy impacts of transportation projects subject to NEPA is outlined in FHWA Technical 
Advisory 6640.8A. The Federal Railway Administration (FRA) has not issued guidance on energy 
impact analysis. While the FHWA Technical Advisory does not establish any thresholds, it states that 
environmental documents should discuss major direct and indirect energy impacts and the 
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conservation potential of each alternative. Accordingly, the CEQA impact criteria (see above) 
address the FHWA Technical Advisory and as such, for the purposes of this analysis, the CEQA and 
NEPA impact determinations are identical.  

Determination of Cumulative Impacts 
Since energy legislation adopted by California and local governments is intended to conserve 
statewide and regional energy consumption, projects that conflict with applicable plans and policies 
would contribute to a cumulative energy impact. Accordingly, for the purposes of this analysis, the 
project would result in a significant cumulative impact if it conflicts with applicable State or local 
energy standards, and as such, the project-level and cumulative impact determinations are identical.  
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Chapter 5 
Impacts and Mitigation 

Project-Level and Cumulative Impacts under CEQA and NEPA  
Impact ENG-1: Lead to a wasteful, inefficient, and unnecessary usage of direct or indirect 
energy  

Project construction would consume gasoline and diesel through operation of heavy-duty 
construction equipment and vehicles. Materials manufacturing would also consume energy, 
although information on the intensity and quantity of fuel used during manufacturing is currently 
unknown and beyond the scope of project-level environmental analyses. Accordingly, this analysis 
focuses on energy associated with physical construction of the project (i.e., fuel consumed by heavy-
duty equipment and vehicles), and an analysis of energy associated with materials manufacturing is 
considered speculative and is not presented.  

Based on the GHG emissions analysis summarized in the Air Quality Technical Report and the rate of 
CO2 emitted per gallon of fuel consumed (see Chapter 3), indirect energy use associated with project 
construction was calculated and estimated to result in the one-time consumption of 45,387 million 
BTU. Once operational, the project would increase diesel consumption by locomotives (direct 
energy), relative to no project conditions, through expanded passenger rail service. Expanded 
operations would also slightly increase indirect energy through increased O&M. Conversely, the 
would project remove single occupancy vehicles from the transportation network and reduce public 
bus service, reducing gasoline and diesel consumption by onroad motor vehicles. Operation of the 
project would also reduce indirect electricity consumption required for standby power.  

Table 7 summarizes estimated net operational energy consumption under existing (2013) and 
design (2035) year conditions. As discussed in Chapter 4, design year conditions are utilized to 
evaluate both CEQA and NEPA impacts, consistent with current CEQA case law regarding misleading 
and hypothetical analysis assumptions associated with an existing baseline (Communities for a 
Better Environment v. South Coast Air Quality Management District; Neighbors for Smart Rail v. 
Exposition Metro Line Construction Authority). Accordingly, the existing conditions scenario is 
presented for informational purposes only.  

As shown in Table 7, long-term operation of the project would result in a net energy reduction. The 
estimated energy savings would offset energy consumed during construction in two to three years. 
The operational energy reduction is achieved primarily through shifting passenger miles from 
motor vehicles to rail, which has one of the lowest energy intensities, per passenger mile, of all 
transportation modes (U.S. Department of Transportation 2014). Accordingly, implementation of 
the project would improve regional transportation efficiency and enhance alternative 
transportation. This is consistent with state and local policies designed to reduce increase energy 
efficiency and reduce fuel consumption, including AB 2076, which is designed to reduce petroleum 
demand to 15% below 2003 levels by 2020. Reductions in fuel consumption would also have a 
corresponding GHG emissions benefit. As such, the project would assist the region and SACOG in 
meeting the GHG reduction goals established by SB 375 and outlined in the MTP/SCS. Since the 
project is consistent with state and local energy policies, the project would not result in a wasteful, 
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inefficient, and unnecessary usage of direct energy. This impact would be less than significant under 
CEQA and not adverse under NEPA.  

Table 7. Estimated Annual Net Operational Energy Consumption (million BTU/year) 

Source Existing (2013)a Design (2035) 
Direct Energy   
Train Operation  26,810 37,655 
Public Vehicles -73,787 -54,603 
Public Buses  -693 -693 

Total Direct Energy -47,670 -17,641 
Indirect Energy   
O&M at Roseville Station 430 379 
Standby Electricity Usage -943 -943 

Total Indirect Energy -513 -564 
Total Net Change -48,183 -18,204 

a As discussed in Chapter 4, design year conditions are utilized to evaluate both CEQA and NEPA 
impacts, consistent with current CEQA case law regarding misleading and hypothetical analysis 
assumptions associated with an existing baseline (Communities for a Better Environment v. South 
Coast Air Quality Management District; Neighbors for Smart Rail v. Exposition Metro Line Construction 
Authority). Accordingly, the existing conditions scenario is presented for informational purposes only.  
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