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APPENDIX 2-A 

DETAILED DESCRIPTION OF HIGHWAY ELEMENT OF  
NO PROJECT ALTERNATIVE 

Highway Element of No Project Alternative 

A. EXISTING HIGHWAY SYSTEM 

As identified in Table 2-A-1 and illustrated in Figure 2-A-1, several interstate and U.S. highways and 
state routes play a central role in intercity travel in California.  These highways vary in size, from a 
four-lane State Route 152 (SR-152) through the coastal mountains to the multi-lane Interstate 5 (I-5) 
that forms a main transportation artery from Mexico to Canada. 

While some routes traverse the entire study area, as in the case of I-5, many of the other routes 
provide a connection between various regions in California.  Examples of this type of highway include 
the many east-west routes that bisect the Central Valley, connecting communities in the Sierra 
foothills with coastal cities, the Bay Area, and Monterey Bay.  Other routes that provide key intercity 
links are those running between Los Angeles, Orange and Riverside Counties, and San Diego County 
in the southern part of the state.  The California highway system serving the intercity travel market of 
the proposed high-speed train system includes the following routes discussed below. 

Table 2-A-1 
California Intercity Highway System 

Interstate Highways U.S. Highways State Routes 

Interstate 5 (I-5) U.S. Highway 101 (US-101) State Route 14 (SR-14) 

Interstate 8 (I-8)  State Route 58 (SR-58) 

Interstate 10 (I-10)  State Route 65 (SR-65) 

Interstate 15 (I-15)  State Route 91 (SR-91) 

Interstate 80 (I-80)  State Route 99 (SR-99) 

Interstate 105 (I-105)  State Route 120 (SR-120) 

Interstate 205 (I-205)  State Route 152 (SR-152) 

Interstate 215 (I-215)   

Interstate 405 (I-405)   

Interstate 280 (I-280)   

Interstate 580 (I-580)   

Interstate 680 (I-680)   
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Figure 2-A-1 
California Intercity Highway System 
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Interstate 5 
I-5 is an intrastate and regional transportation corridor that extends the entire width of the 
United States from Mexico to Canada.  It serves as the backbone of the California transportation 
highway network connecting the major urban centers of San Diego, Orange County, Los Angeles, 
and Sacramento.  It is used as a commuter route between employment and residential areas 
from county-to-county and from region-to-region.  I-5 is used for inter-regional, intra-regional, 
interstate, and international travel and goods movement.  I-5 was designed and built as one of 
the first interstate highways in the federal highway system.  Much of I-5 was constructed prior to 
the federal commitment to funding an interstate system in 1956. 

Interstate 8 
I-8 is the southernmost east-west interstate highway located in California, operating from San 
Diego to Arizona.  This highway provides access for a considerable number of regional and 
interstate trips between these two states.  Within California, I-8 runs through the Mission Valley 
area of San Diego, serving San Diego State University and Qualcomm Stadium and connecting 
these areas to residential communities located in eastern San Diego County. 

Interstate 10 
I-10 traverses across the U.S. from Santa Monica, California to Jacksonville, Florida.  It is the 
primary east-west intercity highway in Southern California, connecting Los Angeles County with 
urban areas in San Bernardino and Riverside Counties.  As a major transcontinental route, I-10 
also carries a tremendous amount of interstate passenger and freight traffic through the 
Southern California region.  Metrolink and freight trains use tracks that are located in the median 
of I-10 in Los Angeles County, and the Los Angeles County Metropolitan Transportation Authority 
El Monte Busway is located between El Monte and downtown Los Angeles. 

Interstate 15 
I-15 is north-south facility and extends between California, Nevada, and several mountain states 
and Canada.  I-15 is a major intercity travel corridor from Southern California to Las Vegas, 
Nevada and Utah.  Within Southern California, this route provides a key intercity linkage between 
residential and employment centers in San Diego, Riverside, and San Bernardino Counties. 

Interstate 80 
I-80 is one of the primary east-west transcontinental interstates, crossing the U.S. from San 
Francisco to New York City.  Within California, I-80 connects the San Francisco Bay Area with 
Sacramento and the upper San Joaquin Valley.  I-80 provides access for local and regional trips 
as well as interstate travel.  This route functions as a primary regional commuter route and 
facilitates inter-regional (Bay Area and Sacramento areas) commuter trips.  In addition to 
commuter traffic, I-80 is also a key route for interstate goods movement.  Considerable intra- 
and interstate recreational travel also occurs along I-80 between the Bay Area, Sacramento, and 
the Lake Tahoe/Reno area at the California/Nevada border. 

Interstate 105 
I-105, known as the “Century Freeway” is an east-west route that connects the Los Angeles 
International Airport with southern Los Angeles County communities as well as I-5, I-110, and 
I-405.  This highway was completed in 1993 and is the most recent major interstate freeway 
constructed and the last planned for Southern California.  In addition, Los Angeles County 
Metropolitan Transit Authority (MTA) operates the Green Line Metro Rail (light rail trains) in the 
median of I-105. 
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Interstate 205 
I-205 runs from the junction of I-580 to I-5 near Tracy where it continues east as SR-120.  This 
route provides the primary access to I-5 for Bay Area intercity trips to the Central Valley and 
Southern California. 

Interstate 215 
I-215 was constructed in 1972 when portions of I-15 were re-aligned, and serves north-south 
traffic in San Bernardino and Riverside Counties.  This route directly serves the cities of Riverside 
and San Bernardino.  Later sections of the freeway were constructed from the 1970s through 
1996. 

Interstate 405 
I-405 is also known as the “San Diego Freeway” even though this route does not directly serve 
San Diego.  I-405 provides a critical regional link for intercity travelers through the South Bay and 
the beach cities of Orange County.  I-405 extends from the junction of I-5 in San Fernando 
through western Los Angeles County and Orange County, terminating at the junction of I-5 near 
Irvine.  I-405 is a major link to other freeways that provide access to both Los Angeles 
International Airport and John Wayne/Orange County Airport, and the ports of Los Angeles and 
Long Beach. 

Interstate 280 
I-280 was completed in 1973 to connect San Francisco and San Jose down the western side of 
the Peninsula along the San Francisco Bay.  A portion of I-280 through the foothills and valleys of 
San Mateo County is designated as a scenic highway.  I-280’s primary function is as a reliever 
route for regional and intercity traffic on US-101. 

Interstate 580 
I-580 is a multi-functional facility that connects the Central Valley with the Bay Area.  Portions of 
this route through the Altamont Pass area have been in use as a highway route since 1938.  The 
full length of the highway extends from San Rafael in Marin County to the I-5/SR-120 
interchange near Tracy.  This major regional route has become a key commuter corridor, linking 
residential communities in the Central Valley and Contra Costa County with employment centers 
in Alameda and Santa Clara County.  I-580 is also a primary intrastate goods movement route 
between the Central Valley and the Bay Area. 

Interstate 680 
I-680 links communities in Contra Costa, Solano, and Santa Clara Counties east of San Francisco.  
This interstate highway is the primary east-west corridor for Contra Costa County residents.  
I-680 serves San Jose, where it becomes I-280 and is a major commuter route into Santa Clara 
County.  I-680 also serves many intercity trips through connections with other highways such as 
I-80 and I-580 that provide access to the Central Valley, Sacramento, and San Francisco. 

Interstate 805 
I-805 extends from the City of La Jolla in the north and continues south to the international 
border with Mexico.  I-805 provides an additional inland route, essentially paralleling I-5 to 
downtown San Diego.  I-805 is accessed by both San Diego State University and Qualcomm 
Stadium and also bisects Mission Valley and University Town Center. 

Interstate 880 
I-880 extends between Oakland and San Jose in Alameda and Santa Clara Counties.  This 
highway is a major regional commuter corridor, providing access from residential communities in 
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Alameda County to San Francisco, as well as the rapidly growing “Silicon Valley” employment 
areas located in Fremont, Milpitas, and San Jose.  I-880 provides a key access route for interstate 
and international freight hubs, including the Port of Oakland and international airports in Oakland 
and San Jose.  A portion of I-880 in Oakland was destroyed in the 1989 Loma Prieta Earthquake 
and was reconstructed along a new alignment that opened in 1997. 

State Route 14 
SR-14 extends northeast from the San Fernando Valley in Los Angeles County through Palmdale 
to the Mojave Desert.  SR-14 provides a critical southwest to northeast link between the 
established urban areas of Los Angeles County and newer communities in the Antelope Valley.  
In addition, this route functions as a secondary linkage between Southern California and 
Palmdale, Lancaster, Bakersfield, and the Central Valley.  When snow or other climatic conditions 
cause the closure of I-5, SR-14 becomes the primary highway route to the Central Valley. 

State Route 58 
SR-58 provides access from the Central Coast to the Central Valley and the Mojave Desert 
regions.  SR-58 is a major commuter route within the city of Bakersfield.  The highway also 
carries a considerable amount of intercity traffic to destinations east of Bakersfield, including the 
area surrounding Edwards Air Force Base and I-15. 

State Route 65 
SR-65 is a mostly rural highway (with the exception of a freeway section in Porterville) that is 
situated roughly parallel to SR-99 in the Central Valley.  The route of SR-65 starts near 
Bakersfield and continues north to terminate near SR-99 and SR-198 near Visalia.  A second 
segment of SR-65 exists from I-80 near Roseville to SR-70 near Marysville. 

State Route 91 
SR-91, known as the “Riverside Freeway,” is an intercity route located in Southern California, 
extending from the Los Angeles County to the I-215/SR-60/SR-91 interchange.  SR-91 in Orange 
County exists as both a freeway and a toll route (through Santa Ana Canyon), with several lanes 
in each direction dedicated for vehicles with a toll transponder. 

State Route 99 
SR-99 is the primary north-south highway for Central Valley residents traveling between the 
Upper Sacramento Valley and the San Joaquin Valley.  SR-99 passes through all major cities in 
the Central Valley, including Marysville, Sacramento, Stockton, Modesto, Fresno, and Bakersfield.  
SR-99 carries a large amount of intercity passenger and freight traffic. 

State Route 120 
SR-120 extends eastward from the junction of I-5 in Tracy to Mono Lake.  It provides access for 
Bay Area residents traveling to Yosemite National Park, and serves a large number of intercity 
and recreational trips (heaviest in the summer months and holidays). 

State Route 152 
SR-152 functions as a key east-west corridor between the fast growing residential communities in 
the Central Valley near Los Banos and the high-tech employment area of Santa Clara County 
SR-152 also provides access for residents of Santa Cruz and Monterey Counties traveling to the 
Central Valley.  While serving a large number of intercity trips, a considerable and increasing 
number of trips are made by commuters. 
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State Route 163 
 SR-163 is a regional state highway located in San Diego County.  SR-163 originates in the north 
near the Miramar Naval Station and I-15.  SR-163 primarily runs north south, running through 
Mission Valley and Balboa Park terminating in downtown San Diego with a connection to I-5. 

U.S. Highway 101 
US-101 is a major intercity route, providing access for travelers from Washington to Los Angeles.  
This highway functions as a high-speed alternative to SR-1 for travel along the coast of 
California.  In many urban areas US-101 also serves as a major regional route for commuter 
travel. 

B. NO PROJECT HIGHWAY SYSTEM 

Funded and programmed improvements on the intercity highway network considered in this study 
are based on financially constrained regional transportation plans (RTPs) developed by Regional 
Transportation Planning Agencies.  Intercity highway improvements included as part of the No 
Project Alternative include infrastructure projects as well as intelligent transportation system (ITS) 
and other potential system improvements programmed to be in operation by 2020.  The funded and 
programmed improvements are identified by county in the following list. 

The following RTP documents were reviewed in developing the list of financially constrained projects 
expected to be in operation by 2020. 

• 1999 Metropolitan Transportation Plan, Sacramento Area Council of Governments (SACOG), July 
15, 1999. 

• 1998 Final Regional Transportation Plan for the San Francisco Bay Area, Metropolitan 
Transportation Commission (MTC), Adopted October 28, 1998, Amended May 26, 1999 

• 1998 Regional Transportation Plan, Merced County Association of Governments (MCAG), 
September 17, 1998 

• 1998 Regional Transportation Plan, Council of Fresno County of Governments, October 29, 1998 

• 1998 Regional Transportation Plan, Stanislaus Area Association of Governments, December 9, 
1998 

• Draft San Benito County Regional Transportation Plan, Council of San Benito County 
Governments, July 2000. 

• 1998 Regional Transportation Plan, San Joaquin Council of Governments, August 27, 1998. 

• 1998-2018 Regional Transportation Plan, Tulare County Association of Governments (TCAG), 
November 23, 1998. 

• 1999 Regional Transportation Plan, Kings County Association of Governments (KCAG), December 
1999. 

• 1998 Regional Transportation Plan, Kern Council of Governments (KCOG), September 1998. 

• 1998 Regional Transportation Plan, Community Link 21, Southern California Association of 
Governments, April 16, 1998. 

• 2001 Draft Regional Transportation Plan Update, Community Link 21, Southern California 
Association of Governments (SCAG), December 14, 2000. 

• 2020 Regional Transportation Plan, San Diego Association of Governments (SANDAG), April 2000. 
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Alameda County 
• I-580/I-205 truck separation lane 

• SR-84 (Isabel realignment) and I-580/Airway interchange improvements 

• I-238 westbound widening between I-580 and I-880 

• I-238 eastbound widening between I-580 and I-880 

• I-580 eastbound auxiliary lane, ramp meters (Tri-Valley) 

• Complete I-880 high-occupancy vehicle (HOV) lanes to Santa Clara County 

• SR-262/I-880 Mission Boulevard—reconfigure roadway and interchanges, add HOV lanes on 
I-880 

• I-880 interchange improvements with ramp meters 

• SR-84 upgrade to expressway between SR-238 and I-880 

• SR-238 Hayward Bypass (Stage 1) 

San Mateo County 
• US-101 auxiliary lanes from Marsh Road to SR-92 

• US-101 auxiliary lanes from Third Avenue to Grand Avenue 

• US-101 interchange improvements 

Santa Clara County 
• US-101 auxiliary lanes from SR-87 to Trimble Road 

• Montague Expressway widening from I-680 to US-101 with improved HOV lanes 

• Widen US-101 to six lanes from South San Jose to Morgan Hill 

• SR-85/US-101 interchange improvements 

• SR-152 safety improvements 

Sacramento County 
• Widen SR-99 from I-5 to Elkhorn Boulevard in Sacramento 

• New or Improved Interchanges at SR-99 and Elkhorn Blvd., Riego Road, Elverta, SR-20, and 
I-5 

• New or Improved Interchanges at SR-70 and Algodon, Feather River 

• SR-99 southbound carpool lanes, continuing existing lane; from Martin Luther King, Jr. to 
B Street 

• SR-99 South Interchange Improvements at Grantline Road, Sheldon Road, and Walnut 
Avenue 

• Interchange Improvements at I-5 and Road 102, Richards Blvd., El Camino, I-80, and 
Cosumnes River Blvd. 

• I-5 carpool lanes from I-80 to Sacramento International Airport and from Laguna Blvd. to J 
Street 
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• New I-5 interchanges at North Market Blvd., Bannon Street, and Northgate Blvd., in 
Sacramento, and at Spa Road 

• Add auxiliary lanes on I-5 from I-80 to North Market Blvd. and from Del Paso Road to SR-99 
in Sacramento 

Merced County 
• SR-152—Los Banos bypass right-of-way acquisition 

• SR-152—Los Banos bypass Phase 1 Construction 

• SR-99—Realign SR-99, improve 140/99 interchange, new ramps, connect 16th Street to 
Yosemite Parkway 

• SR-99—Sandy Mush Interchange 

• SR-99 from Madera County to Buchanan Hollow—Upgrade to freeway 

• SR-99—Construct Arboleda interchange 

• SR-99 from Buchanan Hollow to Owens Creek—Upgrade to freeway. 

• SR-99—Delhi Freeway Project 

• SR-99 from Owens Creek bridge to 0.4 kilometers (km) south of Childs Avenue 
overcrossing—Upgrade from 4-lane expressway to 4-lane freeway 

• SR-99—Construct interchange at Campus/Healy 

• SR-99 from north Atwater overhead to Arena Way—Upgrade from 4-lane expressway to 4-
lane freeway. 

• SR-99—Construct interchange at Westside Boulevard 

• SR-99 from Arena Way to 0.5 km north of Dwight Way—Upgrade to 4-lane freeway 

• SR-99—Construct interchange at Sultana 

• SR-99—Modify Ramps with one couplets on 13th & 14th Streets 

San Joaquin County 
• I-5 (Stockton)—Add northbound (NB) auxiliary lane Monte Diablo to Country Club 

• I-5 (Stockton)—Widen to 8 lanes, from Monte Diablo Avenue undercrossing to Hammer Lane.  
Add auxiliary lane, possible HOV lanes 

• I-5 (County)—From I-205 to SR-120 NB, widen bridge to 5 lanes 

• I-5 (Stockton)—From Hammer Lane to Eight Mile Road, widen to 8 lanes, add auxiliary lanes 
and possible HOV lanes 

• SR-99 (Stockton)—Widen to 6 lanes, Hammer to north of Crosstown Freeway.  Widen and 
reconstruct ramps 

• SR-99 (Stockton)—Widen to 6 lanes using inside median, Arch Road to Main Street (South 
boundary:  Crosstown/99 Interchange) 

• SR-99 (Manteca-Stockton)—Widen to 6 lanes in median from SR-120 to Arch Road 

• I-580 (County)—Widen to 6 lanes from Patterson Pass to Alameda County Line 

• I-5 (Stockton)—Add NB auxiliary lane Monte Diablo to Country Club 
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Stanislaus County 
• SR-99 from Taylor Road to Service Road—Keyes Stage II highway planting 

• SR-99 at Hatch Road overcrossing—Construct soundwall east side 

• SR-99 at Pelandale interchange—Reconstruct to widen from 2 to 4 lanes 

Fresno County 
• SR-99 from Ventura Street to Madera County Line—Rehabilitate Roadway 

• SR-99 from California Avenue to Olive Avenue—Upgrade irrigation and planting 

• SR-99 near Coalinga (south of SR-33)—Replace Culvert/Channel 

• SR-99 from south of Jensen Avenue to Ventura Street—Construct SB auxiliary lane 

• SR-99 at SR-99/Grantland Avenue Diagonal—Construct interchange 

• SR-99 from Clinton Avenue to Ashlan Avenue—Construct overcrossing at Shields Avenue 

• SR-99 from 0.3 south of the South Pacific & Biola Junction Bridge to Madera County Line—
Upgrade from 4-lane freeway to a 6-lane freeway 

• SR-99 from (Fresno/Tulare County) Goshen overhead to SR-201—Upgrade from 4-lane 
freeway to a 6-lane freeway 

• SR-99 from SR-201 to Floral—Upgrade from 4-lane freeway to a 6-lane freeway 

Los Angeles County 
• HOV Project on SR–14 (Ave P-8 to Ave-L) 

• HOV Project on I-710 (I-10 to I-210) 

• HOV Project on I-5 (SR-19 to I-710) 

• I-710 (I-10 to I-210) Additional Mixed Flow Lane 

• I-5 (Rosecrans to Orange County) Additional Mixed Flow Lane 

• I-405 (US-101 to I-105) Additional Mixed Flow Lane 

• SR-57 (SR-60 to Orange County) Additional Mixed Flow Lane 

• Regional Project—Maglev System (Los Angeles International Airport [LAX] to March by 2010) 

Orange County 
• HOV Project on I-5 (SR-1 to Avenida Pico) 

• I-5 (SR-91 to Los Angeles County) Additional Mixed Flow Lane 

• SR-91 (westbound auxiliary lane SR-57 to I-5) Additional Mixed Flow Lane 

• SR-91 (auxiliary lanes SR-241 to SR-71) Additional Mixed Flow Lane 

• SR-57 (auxiliary lanes Los Angeles Co to SR-91) Additional Mixed Flow Lane 

Riverside County 
• HOV Project on I-15 (San Bernardino County to SR-91) 

• HOV Project on I-215 (San Bernardino County to SR-60/I-215/SR-91) 

• HOV Project on I-215 (I-15 to south of Nuevo) 
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• HOV Project on I-215 (East Junction SR-60/I-215 to Ramona Expressway) 

• I-215 (I-15 to south of Nuevo) Additional Mixed Flow Lane 

San Bernardino County 
• HOV Project on SR-71 (San Bernardino County to SR-60) 

• HOV Project on I-10 (I-15 to Riverside County) 

• HOV Project on I-215 (Riverside County to I-10) 

• HOV Project on I-215 (SR-30 to I-15) 

• HOV Project on I-15 (Riverside County to D Street) 

San Diego County 
• I-5 at I-805—New interchange with 10 freeway and 2 HOV lanes 

• I-5 from Mission Bay Drive to SR-52—Addition of a northbound auxiliary lane 

• I-5 at SR-78 Interchange:  NB-eastbound (EB) Connector—Widen auxiliary lane and ramp 

• I-15 from SR-163 to SR 78—Addition of auxiliary lanes and meters, Bridge widening 

• I-15 from SR-56 to Centre City Parkway—Addition of 4 HOV/Managed lanes 

• 15 Regional Arterial Projects—11 roads and 4 interchanges 

• I-5 from Del Mar Heights Road to Birmingham Drive—Upgrade from existing 8-lane freeway 
to 12-lane freeway and 2 HOV lanes 

• I-15/SR-56 Interchange Ramp (EB-NB)—Loop ramp 

• SR-94/125 Interchange and SR-125 Widening—Upgrade from 6-lane freeway to 8-lane 
freeway with new interchange 

• Intelligent Transportation Systems:  Enhanced Incident/Emergency Response, Traveler/ 
Commercial Vehicle Operations Information, and Management System Software 

• I-5 from Del Mar Heights Road to Encinitas Boulevard—Upgrade from 8-lane freeway to 12-
lane freeway and 2 HOV lanes 

• I-5 from Encinitas Boulevard to La Costa Boulevard—Upgrade from 8-lane freeway to 10-lane 
freeway and 2 HOV lanes 

• I-15 from SR-163 to SR-56—Addition of 4 HOV/Managed lanes 

• SR-805 from SR-52 to I-5—Addition of 2 HOV lanes 
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APPENDIX 2-B 

DETAILED DESCRIPTION OF AVIATION ELEMENT OF  
NO PROJECT ALTERNATIVE 

Aviation Element of No Project Alternative 

The aviation element of the No Project Alternative currently consists of only the existing aviation 
infrastructure.  In the Draft Program Environmental Impact Report/Environmental Impact Statement 
(EIR/EIS), improvements that are approved, permitted and funded for construction by 2020 will also be 
included.  However, due to private funding and programming practices of the airports, the identification 
of approved, permitted and funded projects will require direct contact with the airport authorities involved 
to accurately determine the status of candidate improvement projects.  This aviation element of the No 
Project Alternative will be updated as qualifying improvements are identified.  The existing facilities are 
summarized below. 

A. EXISTING AVIATION SYSTEM 

The existing air transportation system consists of the following 18 airports within the study area that 
currently provide commercial service between the same intercity markets as the proposed high-speed 
train system. 

• Sonoma County Airport/Santa Rosa Airport (STS). 

• Sacramento International Airport (SMF). 

• Stockton Metropolitan Airport (SCK). 

• San Francisco International Airport (SFO). 

• Oakland Metropolitan International Airport (OAK). 

• Norman Y. Mineta San Jose International Airport (SJC). 

• Merced Municipal/Macready Field (MCE). 

• Modesto City-County-Harry Sham Field Airport (MOD). 

• Fresno Yosemite International Airport (FAT). 

• Visalia Municipal Airport (VIS). 

• Bakersfield Meadows Field Airport (BFL). 

• Burbank-Glendale-Pasadena Airport (BUR). 

• Los Angeles International Airport (LAX) 

• Long Beach Daugherty Field (LGB). 

• John Wayne International-Orange County Airport (SNA). 

• Ontario International Airport (ONT). 

• McClellan-Palomar Airport (CLQ) (Carlsbad). 

• San Diego International-Lindbergh Field (SAN). 

The locations of these airports are shown in Figure 2-B-1.  The location, existing services, and 
infrastructure of each of the airports is described below.  The existing infrastructure is summarized in 
Table 2-B-1. This information was gathered from existing airport master plans and interviews with 
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airport administration representatives.  Sources in this section are documented as endnotes at the 
end of this appendix. 

 

Figure 2-B-1 
California Intercity Aviation System 
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Table 2-B-1 
Existing (2001) Airport Facilities and Characteristics 

Airport 

Total 
Passenger 

Terminal Size  
(square feet) 

Annual 
Passengers 
(millions) 

Percent of  
In-State 

Passengers1 

Number 
of 

Runways 
Number 
of Gates 

Number 
of Lanes 
Primary 
Access 
Road 

Number of 
Parking 
Spaces 

(On/off-
site) 

Size of 
Airport 
(acres) 

Bay Area 

Oakland 
(OAK) 

429,000 11.4 60.1% 3 24 5 7,016 600 

San Jose 
(SJC) 

403,800 13.1 

(CY)3 

49% 3 31 2 8,500 1,000 

San 
Francisco 
(SFO) 

5,021,000 33.9 28.7% 4 117 9 10,788 2,383 2 

Santa Rosa 
(STS) 

5,000 .081 0% 2 1 1 650 1,000 

Northern Central Valley 

Sacramento 
(SMF) 

970,000 7.5 41% 2 30 2 12,000 6,000 

Stockton 
(SCK) 

44,355 TBD 100% 2 6 2 500 1,149 

Southern Central Valley 

Fresno (FAT) 147,000 1.4 60% 2 12 3 2,199 2,150 

Bakersfield 
(BFL) 

18,000 0.3 97% 2 7 4 380 1,300 

Merced 
(MCE) 

3,382 .01 0% 1 1 1 55 470 

Modesto 
(MOD) 

8,900 .03 81% 2 1 1 300 350 

Visalia (VIS) 3,200 0.1 100% 1 1 1 130 722 

Los Angeles 

Burbank 
(BUR) 

173,663 4.7 60% 2 14 4 5,200 650 

Los Angeles 
(LAX) 

3,997,000 61.6 18% 4 140 11 25,647 3,563 

Orange 
County (SNA) 

337,900 7.3 64% 2 14 5 8,255 504 

Ontario 
(ONT) 

530,000 6.7 64% 2 26 5 11,608 1,700 
(approx) 

Long Beach 
(LGB) 

50,000 0.6 16% 5 9 5 2,000 500 

San Diego 

San Diego 
(SAN) 

813,878 15.1 27% 1 41 3 3,200 526 

Carlsbad 
(CLQ) 

4,100 0.1 N/A 1 1 1 837 540 

Statewide 
Total 

12,960,178 163.9 33% 41 476 65 99,265 25,107 

Notes: 
1 There were approximately 75,000 total passengers until October of 2001 when United Airlines ceased service to the airport.  United 

airlines has not resumed service. 
2 The airport owns 5,171 acres but uses 2,383 acres.  An additional 2,788 acres is undeveloped tide lands. 
3 13,091,193 reflect total passengers for the calendar year of 2001. 
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Sonoma County Airport/Santa Rosa (STS) 
The Santa Rosa airport is located southwest of downtown Santa Rosa, west of U.S. Highway 101 
(US-101).  In 1999, the airport served 54,669 passengers.  In 2001, the airport recorded 
approximately 37,500 enplanements and 37,500 deplanements until October when United Airlines 
stopped service.  The airport has two runways with four approaches and one associated boarding 
gate.  There is one traffic lane accessing the facility and there are approximately 650 parking 
spaces.  The Santa Rosa airport serves domestic locations only.1 

Sacramento International Airport (SMF) 
The Sacramento International Airport is located northwest of downtown Sacramento, north of 
Interstate (I-5).  The airport served a total of 7.5 million passengers in 1999.  There are two 
runways with 27 associated boarding gates.  There is one traffic lane that directly accesses the 
airport via I-5, and there are a total of 12,735 parking spaces.  The airport serves domestic 
locations only.2 

Stockton Metropolitan Airport (SCK) 
The Stockton Metropolitan Airport is located on the Southern boundary of the city of Stockton in 
the heart of California’s Central Valley.  The airport is located between two major north-south 
thoroughfares; I-5, 1.5 miles to the West, and State Highway 99, which borders the airport on 
the East side.  Situated on 1449 acres of land, the Stockton Metropolitan Airport has an 8,650-
foot long, 150-foot wide primary Instrument Landing System (ILS) runway, with a take-off 
distance available of 10,037 feet.  This runway is scheduled to be lengthened during the summer 
of 2002 giving an ultimate take-off distance available of 11,037 feet as of the fall of 2003.  The 
Stockton Metropolitan Airport also has a 4,458-foot long, 75-foot wide general aviation runway.  
Six air carrier gates adjoin the 44,355 square foot terminal building. 

San Francisco International Airport (SFO) 
San Francisco International Airport is located on the San Francisco Peninsula, east of US-101 
along the western shore of San Francisco Bay.  The airport served a total of 33.9 million 
passengers in 2000.  The highest numbers of domestic flight passengers, 13.7 percent of all 
arrivals, originate from the Los Angeles area on 79 daily flights.  There are four runways with 93 
boarding gates for commercial jets and 24 boarding gates for commuter flights.  The current 
runways are more than 50 years old but are presently being repaved (July 2002).  The airport 
can accommodate simultaneous arrivals and departures but the layout design does not allow for 
simultaneous arrivals during poor weather such as fog, low clouds, or high wind conditions.  The 
facility has a total of 10,788 parking spaces with nine traffic lanes accessing the airport.  The 
airport serves both international and domestic locations.3 

Oakland Metropolitan International Airport (OAK) 
Oakland International Airport, owned by the Port of Oakland, is located south of downtown 
Oakland, west of I-880 along the eastern shore of San Francisco Bay.  The airport served a total 
of 11.4 million passengers in 2001 and expects to serve 12.0 million in 2002.  The airport has 
three runways with 24 associated boarding gates.  There are a total of 7,016 parking spaces and 
five traffic lanes entering the facility.  Oakland International Airport serves both international and 
domestic locations with 404 daily domestic and six daily international flights.4 

San Jose International Airport (SJC) 
San Jose International Airport is located two miles north of downtown San Jose, just south of 
US-101.  In 2001, the airport served a total of 13.1 million passengers.  The airport 
accommodates an approximate total of 207 departures per day, and a total of 151,132 domestic 
and international flights per year (calendar year 2001) The airport has three runways, one of 
which was resurfaced in 1988, a second was resurfaced in 2001, and the third is currently 
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undergoing resurfacing (July 12, 2002).  The airport has a total of 31 different boarding gates, 
and provides 7,200 parking spaces for public use and 1,300 spaces for employee use.  Access to 
the airport is provided via the two lane Airport Boulevard.5 

Merced Municipal/Macready Field (MCE) 
The Merced Municipal Airport is located southwest of downtown Merced, south of State Route 
140 (SR-140).  In 2001, the airport served 6,526 passengers utilizing one runway and one 
associated boarding gate.  There is one traffic lane accessing the facility and approximately 55 
parking spaces that accommodate the two arrivals and two departures, daily.  The airport serves 
domestic locations only and the runway is between six and seven years old but is schedules for 
resurfacing.6 

Modesto City-County-Harry Sham Field (MOD) 
The Modesto airport is located in southwestern Modesto, east of SR-99.  In 1999, the airport 
served approximately 52,400 passengers utilizing two runways and one associated boarding gate.  
The runways are scheduled to be resurfaced in 2003.  There is one traffic lane accessing the 
airport and approximately 300 parking spaces available.  The airport serves domestic locations 
only with four daily scheduled departures.7 

Fresno Yosemite International Airport (FAT) 
The Fresno Yosemite International Airport is located northeast of downtown Fresno, east of 
SR-41.  The airport serves domestic flights only and in 2001, the airport served approximately 
942,830 passengers.  The airport has two runways that were last resurfaced in 1988 and 1987.  
One of the runways is scheduled to be resurfaced in 2003.  The airport utilizes 12 boarding 
gates.  The airport has a total of three lanes accessing the facility and a total of 2,199 parking 
spaces.  This airport serves domestic locations only.8 

Visalia Municipal Airport (VIS) 
Visalia Municipal Airport is located west of Visalia, east of SR-99.  The airport serves only 
domestic flights and in 2001 the airport served approximately 14,000 passengers.  It has one 
runway, which was resurfaced in 1999 including taxiways, and one associated non-jetway 
boarding gate.  Because it has a single runway, the airport cannot accommodate simultaneous 
arrivals and departures.  There is one traffic lane accessing the facility and approximately 
130 parking spaces.9 

Bakersfield Airport (BFL) 
The Bakersfield airport, also known as Meadows Field Airport, is located north of Bakersfield and 
east of SR-99 and SR-65.  The airport is sited on approximately 1,300 acres of land and has two 
runways, one of which is the longest runways in state.  The terminal consists of a total of 
18,000 square feet and contains 7 boarding gates.  There are four lanes that access the airport.  
The airport serves domestic locations only. 

Burbank-Glendale-Pasadena Airport (BUR) 
The Burbank airport is located north of the city of Burbank just west of I-5.  It served a total of 
4,487,336 million passengers in 2001 and 1,429,079 million passengers through April of 2002.  
The airport has two runways that were last resurfaced in 1979 and 1981.  The runways, 
however, have been maintained with general service and are scheduled for reconstruction 
between 2003 and 2004.  The runways provide direct service to 14 associated boarding gates.  
The airport has a total of 5,200 parking spaces with two traffic lanes from Empire Avenue and 
two traffic lanes from Hollywood Way that access the airport facilities.  The Burbank airport 
serves domestic locations only with a total of 78 daily flights.10 
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Los Angeles International Airport (LAX) 
Los Angeles International Airport is located in southwest Los Angeles, west of I-405, near the city 
of Marina Del Rey.  This airport is the third busiest airport in the world with 61,606,253 million 
passengers in 2001.  There are four runways with 140 boarding gates for commercial airlines.  
The facility has a total of 25,647 parking spaces with nine traffic lanes accessing the airport.  
Two lanes provide access the site from the south, 3 lanes provide access from the north, and 
4 lanes provide access from the east.  The airport serves both international and domestic 
locations.11 

Long Beach Daugherty Field (LGB) 
The Long Beach airport is located southwest of central Los Angeles north of I-405 and to the east 
of I-710.  Five traffic lanes serve access to the airport and there are over 2,000 parking spots on 
and off site.  The airport has five runways and nine gates and in 2001 LGB served 587,473 
enplaned passengers.  While Long Beach is one of the busiest general aviation airports in the US, 
commercial operations are severely limited by a city of Long Beach noise ordinance that limit the 
number of take-off and landings to 41 per day. 

John Wayne International-Orange County Airport (SNA) 
John Wayne International-Orange County Airport is located in western Orange County, adjacent 
to and west of I-405, in the city of Santa Ana.  Due to noise abatement restrictions, the airport’s 
hours of departure are limited to 7 a.m. to 10 p.m. Monday through Saturday and 8 a.m. to 10 
p.m. on Sunday.  Arrivals are limited to 7 a.m. to 11 p.m. Monday through Saturday and from 8 
a.m. to 11 p.m. on Sunday.  In 2001, the airport served a total of 7,324,557 passengers.  The 
airport has one commercial runway with 14 associated boarding gates and one general aviation 
runway, both of which were last resurfaced in 1994.  Because the airport has a single commercial 
runway, simultaneous departures and arrivals are not allowed.  There are five traffic lanes that 
access the facility, two lanes conduct traffic to an upper level that accommodates departing 
passengers, and 3 lanes conduct traffic to a lower level that accommodates arriving passengers.  
The airport has 8,255 parking spaces, and serves domestic locations only.12 

Ontario International Airport (ONT) 
The Ontario International Airport is located east of downtown Ontario, south of I-10 and north of 
SR-60.  The airport served a total of 6,702,400 passengers in 2001.  The airport utilizes two 
runways and has 26 associated boarding gates to accommodate approximately 215 flights per 
day.  One runway was resurfaced in 1994 and the other was constructed approximately 20 years 
ago.  The airport is accessed by five traffic lanes and the airport provides a total of 11,608 
parking spaces.  The airport serves both international and domestic locations.13 

McClellan-Palomar Airport (CLQ) (Carlsbad) 
The Carlsbad/Palomar airport is located southeast of Carlsbad, east of I-5.  In 2001, the airport 
served approximately 146,334 passengers.  It has one runway that was constructed in 1961, 
resurfaced in 1986, and one associated boarding gate.  There is one traffic lane accessing the 
facility and an unspecified number of parking spaces.  The airport serves domestic locations 
only.14 

San Diego International Airport (SAN) 
The San Diego International Airport, also known as Lindbergh Field and operated by the Port of 
San Diego, is located in downtown San Diego, west of I-5, along the northern shore of San Diego 
Bay.  The airport served a total of 15,184,332 million passengers in 2001.  The airport has one 
runway that was resurfaced in 2000 and has 41 associated boarding gates.  There are three 
traffic lanes that access the airport, one for each terminal, and a total of 3,200 parking spaces.  
Flights consist of five international daily flights and 278 domestic flights per day.15 
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APPENDIX 2-C 

NO PROJECT ALTERNATIVE PROJECTS FUNDED FOR INTERCITY AND  
FREIGHT RAIL IN THE STATE OF CALIFORNIA 

Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Pacific Surfliner 

San Luis Obispo Control 
Point-Signal 
Improvements 

Surfliner 1998 STIP Caltrans Extend CTC from north end to south end of double track; replace one single 
direction crossover at Orcutt Road 

1,100,000 NA 

Grover Beach Siding 
Extension and Upgrade 

Surfliner ITIP-SHA Caltrans Upgrade siding and extend by about 4,000 feet to the south; replace two hand 
thrown switches with power switches and rehabilitate two at-grade road 
crossings. 

5,000,000 NA 

Gaviota Siding Upgrade Surfliner ITIP/ 
Amtrak 

Caltrans Upgrade siding with new power switches, CTC signal system, crossties and rail. 1,800,000 NA 

Ellwood-Seacliff Track 
and Signal 
Improvements 

Surfliner ITIP/ 
Amtrak/ 
Bond 116 

Caltrans Replace old block signal system with 31 miles of CTC; rehabilitate existing 
Seacliff siding and install power switches; construct new 8,500 foot Ellwood 
siding adjacent to Goleta Layover Facility; replace hand-thrown switch for 
Goleta Layover Facility. 

12,742,610 NA 

Hasson Siding 
Extension 

Surfliner ITIP-SHA Caltrans Install siding to 10,000 feet and upgrade switches and install two 40 miles per 
hour switches. 

5,200,000 NA 

Bromella Yard Tracks Surfliner ITIP-SHA Caltrans Construct yard tracks at Bromella (near Guadeloupe) 987,991 NA 

Santa Barbara 
Crossover 

Surfliner ITIP/ 
Amtrak 

Caltrans Install 40 miles per hour crossover between two main tracks near Montecito 1,000,000 NA 

Moorpark Siding 
Upgrade 

Surfliner ITIP-SHA Caltrans Replace worn rail and ties on siding 740,000 NA 

Strathearn Siding 
Upgrade 

Surfliner ITIP-SHA Caltrans Replace worn rail and ties on siding 1,640,000 NA 

Glendale Slide Siding Surfliner RTIP-SHA Caltrans Improve and lengthen freight siding to 7,800 feet and install power turnouts 678,000 NA 

Van Nuys and CP 
Raymer—New 
Crossover 

Surfliner ITIP/ 
Amtrak 

Caltrans Install a No. 14 crossover and related signals and controls between Van Nuys 
and CP Raymer. 

1,000,000 NA 

Chatsworth Track and 
Station Improvements 

Surfliner Various Caltrans Extend siding with CTC and add second platform; install one 40 miles per hour 
switch 

4,485,611 NA 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Pacific Surfliner; triple 
track intercity rail line 
within Los Angeles 
County and add run-
through-tracks through 
Los Angeles Union 
Station in Los Angeles 

Surfliner TCRP Caltrans The overall triple track and run-through-track project is to improve passenger 
train operations at the Los Angeles Union Station. The overall project has been 
split into three subprojects for implementation: 

 

#35.1—Run-through-tracks from Union Station to mainline track along Los 
Angeles River.  The purpose of the project is to improve passenger train 
operations by eliminating trains reversing directions when exiting the “cul de 
sac” on which the station is located.  The current tracks have a stub end next 
to Route 101 freeway.  Constructing run-through-tracks will reduce delays 
caused by trains entering and exiting a single point.  The improvements will 
save an average of 10 mins per train for the 25 Amtrak and 120 Metrolink 
trains that currently use the station.  The project will construct mainline tracks 
and a railroad bridge over Route 101 from the Union Station to the mainline 
track along the Los Angeles River. 

Estimated construction start date 9/2005 and estimated completion date 
9/2007. 

#35.2—Triple Track BNSF line.  (Application to fully define this subproject not 
yet submitted.) 

#35.3—Fifth lead track at Los Angeles Station.  Adds a new lead track 
between the station platform tracks and the routes that extend to the east, 
north and south at the Los Angeles Union Station.  The fifth lead track will 
provide additional capacity and permit construction staging during the Los 
Angeles run-through-track project.  This new fifth track will be situated to the 
west of the existing four tracks, and reconfigures the tracks to add capacity 
northward out of Union Station for Metrolink Ventura County and Antelope 
Valley lines, and northbound Pacific Surfliner trains. 

Estimated construction start date 12/2002 and estimated completion date 
2/2003. 

 

All of these projects do not encompass the 335 million dollar total cost of the 
project.  Given the current funding level the project is not considered 
operational. 

100,000,000 9/2007 

Bandini to DT Junction-
Third Main Track 

Surfliner ITIP-SHA/ 
Amtrak/ 
BNSF 

Caltrans Construct three miles of third main track at Bandini in Commerce, Montebello 
and Pico Rivera.  Total estimated project cost is 30 million dollars, this project 
will not be finished under current funding level 

17,700,000 NA 

Orange County Double 
and Triple Track 

Surfliner PTA Caltrans Construct additional double and triple track segments 41,000,000 NA 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Lincoln Ave Double 
Track 

Surfliner IRR-SHA Caltrans Construct 1.8 miles of second main track between Almond Street (Orange) and 
17th Street (Santa Ana)-parallels Lincoln Ave in Santa Ana; includes second 
bridge across Santiago Creek and modifications to local street network. 

10,894,000 NA 

Irvine Siding Surfliner ITIP-SHA Caltrans Construct 7,000 foot siding; design engineering, grading, turnouts, signal 
modernization and culvert extension 

3,500,000 NA 

Irvine Crossover Surfliner FTA/ 
OCTA 

Caltrans Install crossover south of Irvine 1,800,000 NA 

Pacific Surfliner; double 
track intercity rail line 
within San Diego 
County, add 
maintenance yard in 
San Diego County 

Pacific 
Surfliner 

TCRP Caltrans or 
NCTD 

The overall Pacific Surfliner double track project consists of several segments 
to provide improved reliability and on-time performance of the Pacific Surfliner 
intercity rail line in San Diego County.  Each segment is covered under separate 
project applications segments: 

 

#74.1—Oceanside double track project.  Construct 1.2 miles of double 
tracking adjacent to the main line track from MP 227.2 at CP Escondido 
Junction to MP 228.4 at Oceanside. By extending the existing Oceanside siding, 
this project will ultimately provide double track from MP 225.9 to MP 228.4, 
which will total 2.5 miles in length. 

Estimated construction start date 6/2002 and estimated completion date 
9/2003. 

#74.2—PEIR/EIS and miscellaneous improvements to the LOSSAN Corridor. 
The miscellaneous improvements will be defined by individual application as 
fully funded projects meeting all conditions are identified. 

#74.3—Fallbrook Maintenance yard and improvements. The miscellaneous 
improvements will be defined by individual application as fully funded projects 
meeting all conditions are identified. 

47,000,000 9/2003 

San Onofre Siding 
Track Improvements 

Surfliner ITIP/ SHA Caltrans Extend siding and upgrade related signals 5,600,000 NA 

CP Flores-CP O’Neil 
(San Clemente) Double 
Track 

Surfliner ITIP-SHA/ 
Amtrak 

Caltrans Construct 1.8 miles second main track including related CTC work. 5,000,000 NA 

Sorrento-Miramar 
Double Track 

Surfliner Bond 116/ 
IRR-SHA 

Caltrans Construct second main track between Sorrento (CP Cumbres) to reduce 
curvature of line to increase speeds, including new bi-directional powered 
crossover at CP Cumbers and new powered crossover at CP Pines. 

31,717,600 NA 

False Bay Passing Track Surfliner ITIP-SHA Caltrans Construct 2.5 mile passing track with higher speed turnouts.  Anticipated cost 
of project would be 23,780,000 dollars.  The current amount would not 
complete the project. 

7,820,000 NA 

Track Total     302,359,821  
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Station Projects       

Oxnard Surfliner ITIP-SHA Caltrans Acquisition of ROW and station improvements 2,300,000  

Camarillo  Surfliner STP-TEA/ 
CMAQ 

Caltrans Design and Construct platform and parking area improvements, including 
shelters, seating, lighting, bicycle parking and landscaping.  Also parking lot 
expansion 

2,092,593 NA 

Simi Valley Surfliner STP-TEA/ 
City 

Simi Valley Construct platform enhancements including improved appearance of canopies, 
improved benches addition of transparent wind screen panels and add kiosk 
type facilities with area historical and cultural information 

680,000 NA 

Van Nuys Surfliner ITIP/ SHA Los Angeles Design and construct 300-space parking structure, platform passenger shelters, 
benches and landscaping. 

4,040,000 NA 

Multiple Station 
Projects 

Surfliner Various Caltrans Ticket vending machines, ADA improvements, display cases 4,946,807 NA 

Los Angeles Union 
Station 

Surfliner Various Caltrans Station renovation 3,713,742 NA 

Oceanside  Surfliner Various Caltrans Station improvements and new 450 space parking garage 4,900,000 NA 

Station Total     22,673,142  

Surfliner Total     325,032,963  

San Joaquin Route 

San Joaquin Corridor; 
improve track and 
signals along San 
Joaquin intercity rail 
line near Hanford in 
Kings County 

San 
Joaquins 

TCRP Caltrans Construct a second mainline track, upgrade existing sidings, realign existing 
track, construct or replace turnouts and crossings, and extend necessary 
bridges, relocate utilities as needed, and excavate and place embankment 
material and sub-ballast on a 5.8 mile section of BNSF-owned track on the San 
Joaquin Corridor between Shirley and Hanford in Kings County. 

Estimated construction start date 10/2002 and estimated completion date 
8/2004 

$10,000,000 8/2004 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

San Joaquin Corridor; 
improve track and 
signals along San 
Joaquin intercity rail 
one in seven counties 

San 
Joaquins 

TCRP Caltrans The overall project is to improve track and signals along the San Joaquin 
Corridor intercity rail line.  The project has been split into two subprojects: 

 

#99.1—Calwa to Bowles second main track.  Construct a second mainline 
track and related signal improvements on an 8.5 mile section of BNSF-owned 
track on the San Joaquin Corridor between Calwa and Bowles in Fresno 
County. 

Estimated construction start date 1/2002 and estimated completion date 
5/2003. 

#99.2—Escalon to Stockton second main track.  Construct a second mainline 
track and related signal improvements on 22.7 miles of BNSF-owned track on 
the San Joaquin Corridor between Escalon and Stockton in San Joaquin County. 

Estimated construction start date 7/2002 and estimated completion date 
12/2006. 

 

Neither of these projects would be completed given the current level of 
funding.  The estimated cost of completing the above projects is 74 million 
dollars and would not be considered further in the analysis. 

15,000,000 12/2006 

Martinez—Port 
Chicago Track and 
Signal Improvements 

San 
Joaquins 

ITIP-SHA/ 
Amtrak 

Caltrans Install 7 miles of CWR on UPRR Mococo Line, replace ties and ballast, surface 
work, resurface public grade crossings, upgrade crossing warning systems, and 
install CTC with power switches at all control points to increase train speeds. 

6,892,528 NA 

 San 
Joaquins 

ITIP-SHA, 
PTA 

Caltrans Oakley to Pittsburg Second Main Track and Signal Upgrades: This project 
includes the construction of a 12.11-mile-long FRA Class 5 second main track 
and signal system up-grades from Oakley to Pittsburg.  Other improvements 
include removal of the turnout in Oakley; new universal crossovers for 
operational flexibility; yard/industry track realignment at Sando to 
accommodate the second main track; a new 980-foot-long bridge in Antioch; 
removal of the existing turnouts for the Planada siding; upgrade of the Planada 
siding to FRA Class 5 standards and realignments. This project would reduce 
congestion, improve trip times, improve operational reliability and increase 
corridor capacity. 

Environmental Documentation and Preliminary Engineering work for this 
project was included in the fiscal year 2001–2002 California Budget Act and the 
2000 STIP plan. 

The total cost of this project is 88.91 million dollars the current funding of 32.7 
million will not complete these projects.  Therefore it will not be carried 
forward in the analysis. 

32,700,000 N/A 

Port Chicago Stockton 
Track Improvements 

San 
Joaquins 

 Caltrans Install new wood crossties, clean and undercut ballast, and surface track. 5,000,000 NA 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

San Joaquin Route 
Double Tracking—
Construction 

San 
Joaquins 

Bond 116/ 
IRR-SHA 

Caltrans Construct double track and related signal enhancements on San Joaquin routes 40,000,000 NA 

Orwood Drawbridge San 
Joaquins 

Bond 116 Caltrans Replace bridge locks and related electrical control systems to increase train 
speeds. 

1,275,000 NA 

Stockton Track and 
Signal Improvements 

San 
Joaquins 

Bond 116 Caltrans Replace 16 turnouts and the UP crossing diamonds, replace ties, surface track, 
upgrade signals on 6.5 miles of main line and siding tracks, to increase train 
speeds from 20 to 60 miles per hour. 

8,600,000 NA 

Track Total     119,467,528  

Station Projects       

Richmond San 
Joaquins 

Various Caltrans 680 space parking garage and other platform and station improvements 12,105,250 NA 

Martinez  San 
Joaquins 

Various Caltrans Construction of new station and parking lot. 31,408,450 NA 

Lodi  San 
Joaquins 

Various Caltrans Renovate SP Depot, with new 600 foot, 8 inch above top of rail platform, paved 
parking, lighting, landscaping, bicycle racks, and lockers and bus bays for local 
transit 

5,367,000 NA 

Fresno San 
Joaquins 

TCI-TP&D Caltrans Renovate historic Santa Fe Depot for use as a new station with waiting room, 
counter space and baggage facilities, includes property appraisal, land 
acquisition and project design 

11,100,024 NA 

Station Total     59,980,724  

San Joaquin Total     179,448,252  
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Capitol Corridor 

Capital Corridor; 
improve intercity rail 
line between Oakland 
and San Jose, and at 
Jack London Square 
and Emeryville 
stations in Alameda 
and Santa Clara 
Counties 

Capitol 
Corridor 

TCRP CCJPA The overall Capital Corridor Project is designed to improve the intercity rail line 
between Oakland and San Jose, and the stations at Emeryville and Jack 
London Square in Oakland. The improvements will result in greater operational 
reliability, increased passenger rail capacity and reduced trip times along the 
corridor. The overall project consists of four subprojects: 

 

#9.1—Oakland to San Jose improvements.  Covers Harder Road Crossing 
element of the overall project, and has been broken down into three stages.  
The first stage involves constructing a temporary traffic detour of Harder Road 
traffic onto Lund Avenue and installation of the temporary rail crossing.  The 
second stage involves closing Harder Road, temporarily relocating the rail 
tracks, and then constructing the two track railroad bridges, retaining walls, 
and drainage culvert.  The third stage, during which Harder Road will also be 
closed, involves excavation of Harder Road, construction of the new roadway, 
curbs, gutter, sidewalks, and landscaping, and relocation of the railroad tracks 
back to the main line. 

Estimated construction start date 9/2000 and estimated completion date 
3/2003. 

#9.2—Emeryville Station track and platform improvement.  This improvement 
project will permit parallel passenger moves into and out of the Emeryville 
Station, providing added capacity and improve operational benefits for freight 
and passenger trains to bypass passenger trains in the station. 

Estimated construction start date 10/2002 and estimated completion date 
12/2003. 

#9.3—Jack London Square Station track and platform improvements.  This 
improvement project will permit parallel passenger moves into and out of the 
Oakland Jack London Square Station, providing additional capacity and improve 
operational benefits for freight and passenger trains to bypass passenger trains 
in the station. 

Estimated construction start date 4/2007 and estimated completion date 
12/2008. 

#9.4—Oakland to San Jose intercity track improvements.  The improvements 
involve additional track, track sidings, and necessary crossovers to ensure that 
capacity to expand Capital Corridor service south of Oakland from the existing 
six daily roundtrips to nine daily roundtrips by 2006. 

Estimated construction start date 4/2002 and estimated completion date 
8/2003. 

25,000,000  
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Yolo Causeway 
Second Main Track 

Capitol 
Corridor 

ITIP-SHA-
PTA 

CCJPA This project would restore a second track to the Yolo Causeway, a four-mile 
bridge structure over the wetlands east of Davis, and upgrade the signal 
system on both ends of the re-habilitated bridge, providing new high-speed 
crossover tracks to allow trains to move between tracks without encountering 
delays.  This newly restored second main track would provide additional 
capacity, reduce train delays, and improve operational reliability. 

Environmental Documentation and Preliminary Engineering work for this 
project was included in the fiscal year 2001–2002 California Budget Act and the 
2000 STIP plan 

22,800,000 N/A 

Bay Area Transit 
Connectivity; complete 
studies of, and fund 
related improvements 
for the Interstate 580 
Livermore Corridor; 
the Hercules Rail 
Station and related 
improvements, West 
Contra Costa County 
and Route 4 Corridors 
in Alameda and Contra 
Costa Counties 

Capitol 
Corridor 

TCRP 50% CCJPA The Hercules Rail Station and related improvements portion of TCRP Project 12 
(Bay Area Transit Connectivity). The train station project will include work on 
the existing train track by increasing the radius of curvature, construction of a 
600 feet x 15-foot wide center platform and inland concrete platform, 
installation of passenger shelters, construction of parking lots, landscape 
installation and other associated amenities. 

Estimated construction start date 1/2003 and estimated completion date 
5/2004. 

6,000,000 5/2004 

Oakland-San Jose 
Track and Signal 
Improvements 

Capitol 
Corridor 

ITIP-SHA CCJPA Construct track, signal and infrastructure improvements between Oakland–Jack 
London Square and San Jose. 

22,700,000 NA 

Auburn Area Track 
and Signal 
Improvements 

Capitol 
Corridor 

ITIP CCJPA Upgrade track and signals in Auburn Area 350,000 NA 

Niles Junction-Newark 
Track Improvements 

Capitol 
Corridor 

San 
Joaquin 
County 
Sales Tax 

CCJPA Construct second main track to double track at Centerville line. 10,664,740 NA 

Route Total     87,164,740  

Station Projects       

Auburn Capitol 
Corridor 

TCI-PTA CCJPA New Platform construction 1,437,598 NA 

Rocklin Capitol 
Corridor 

TCI-PTA/ 
ITIP-SHA 

CCJPA New Platform and access improvements 1,596,224 NA 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Roseville Capitol 
Corridor 

ITIP-SHA CCJPA Construct additional parking 300,000 NA 

Sacramento Capitol 
Corridor 

Various CCJPA Station improvements 2,737,380 NA 

Suisun-Fairfield Capitol 
Corridor 

TCI-PTA/ 
MCIP-PTA 

CCJPA Acquire ROW and construct new parking lot on north side of tracks with 
landscaping improvements 

633,200 NA 

Berkeley Capitol 
Corridor 

Various CCJPA Improve station area 1,626,445 NA 

Oakland Coliseum Capitol 
Corridor 

Various CCJPA Construct new station with two 8 inch above top of rail platforms, including 
shelter, lighting, etc.  Work includes track work including switch and tie 
replacement, crossovers, and dual directional signaling (CTC)  

4,227,500 NA 

Santa Clara/Great 
America Station 

Capitol 
Corridor 

Various CCJPA Construct platform expansion including additional passenger shelters, public 
address systems and lighting improvements 

1,630,000 NA 

San Jose Station 
Improvements 

Capitol 
Corridor 

Various CCJPA Rebuild and reconfigure tracks; platforms and terminal facilities (including 
pedestrian subways) will be compliant with ADA; signal bridge and civil work 
and build new tracks at Diridon Station 

15,288,200  

Station Total     29,476,547  

Capitol Corridor Total    116,641,287  

Other Routes 

ACE Commuter Rail; 
add siding on UPRR 
line in Livermore 
Valley in Alameda 
County 

ACE 
Commuter 
Rail 

TCRP SJRRA The project will extend a railroad siding for approximately 8,000 feet 
(approximately between UPRR MP 49 and 52 in Livermore Valley).  Due to the 
operation of both commuter passenger rail and commercial (freight) rail in the 
area, extending the siding will provide a passing/staging area for trains 
traveling bi-directionally on the current existing single track. 

Estimated construction date 8/2003 and estimated completion date 12/2003. 

1,000,000 12/2003 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Alameda Corridor 
East; build grade 
separations on BNSF 
and UPPR lines, 
downtown Los 
Angeles to Los 
Angeles County line in 
Los Angeles County 

Alameda 
Corridor 
East 

TCRP San Gabriel 
Valley Council 
of 
Governments 

The overall project includes improvements to 44 grade crossings located 
throughout the San Gabriel Valley on the Alhambra and Los Angeles Branches 
of the UPRR between the City of Los Angeles and the City of Pomona in Los 
Angeles County.  Improvements at 20 of the 44 locations will be made by 
construction of grade separations.  This project has been split into three 
subprojects: 

 

#54.1—Grade separations located at East End, Reservoir, Nogales, Sunset and 
Brea Canyon grade crossings. 

Estimated construction start date 6/2002 and estimated completion date 
4/2005. 

#54.2—Construction of grade separation at Valley View Avenue in the City of 
Santa Fe Springs. 

Estimated construction start date 8/2004 and estimated completion date 
2/2006. 

#54.3—Construction of grade separation at Parsons Boulevard in the City of 
Pico Rivera. 

Estimated construction start date 7/2002 and estimated completion date 
12/2006. 

150,000,000 12/2006 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Alameda Corridor 
East; build grade 
separations on BNSF 
and UPRR lines, Los 
Angeles County line to 
Colton, with rail-to-rail 
separation at Colton in 
San Bernardino 
County 

Alameda 
Corridor 
East 

TCRP SANBAG The overall Alameda Corridor East project will reduce traffic congestion and 
delays to goods movement at a railway/railroad crossing and eliminate conflicts 
between vehicular and train traffic by the construction of several grade 
separations along the BNSF and UPRR lines. The project has been split into 
three subprojects: 

 

#55.1—Construct multi-span bridges over the UP railroad tracks, the west 
State Street Storm Drain Channel, and State Street. The project will also 
include connector roads between State Street and Monte Vista and Ramona 
Avenues, modifications to a storm drain system, and miscellaneous street 
improvements necessary to comply with both the City and San Bernardino 
County standards. 

Estimated construction start date 6/2003 and estimated completion date 
12/2004. 

#55.2—Construct a grade separation at Milliken Avenue at the intersection 
with the UPRR tracks (Alhambra Line) between Guasti Road and Airport Drive. 

Estimated construction start date 8/2004 and estimated completion date 
7/2006. 

#55.3—Construct multi-span bridges over the UPRR and San Bernardino 
railroad tracks on Hunts Lane and State Street/University 

Parkway.  Estimated construction start date 9/2003 and estimated completion 
date 12/2004. 

95,000,000 7/2006 

Alameda Corridor 
East; (Orangethorpe 
Corridor) build grade 
separations on BNSF 
line, Los Angeles 
County line through 
Santa Ana Canyon in 
Orange County 

Alameda 
Corridor 
East 

TCRP OCTA The overall project will resolve conflicts between growing global BNSF rail trade 
movements from Hobart Yard and the Ports of Long Beach and Los Angeles 
through the cities of Fullerton, Placentia, Anaheim and Yorba Linda by means 
of grade separations with local streets, including lowering the railroad for 
approximately five miles through the cities of Placentia and Anaheim. 

Estimated construction start date 5/2002 and estimated completion date 
3/2004. 

28,000,000 3/2004 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Metrolink; track and 
signal improvements 
on Metrolink; San 
Bernardino line in San 
Bernardino County 

Metrolink, 
San 
Bernardino 
Line 

TCRP SANBAG The project will install and extend to the west of a new controlled passing 
siding on the single track.  Southern California Regional Rail Authority 
maintains and operates the San Bernardino Line between the Rancho 
Cucamonga and Fontana Stations.  The work will consist of designing and 
constructing an embankment and related drainage facilities, new power 
operated turnouts with related signals, controls, and power switch machines, 
up to 18,000 feet of track, shifting and reconstructing 9000 feet of storage 
track, shifting turnouts, adding an additional track to existing highway grade 
crossing, and modifying the nearby parts of the signal system. 

Estimated construction start date 11/2000 and estimated completion date 
4/2003. 

15,000,000 4/2003 

CalTrain; extension to 
Salinas in Monterey 
County 

CalTrain TCRP TAMC The project will extend CalTrain commuter rail service currently running 
between San Francisco and Gilroy south of Salinas in Monterey County, 
relieving congestion for commuters traveling between Monterey County and 
southern Santa Cruz County and the San Francisco Bay area.  The rail 
extension will also provide transit connections to Sacramento and Stockton via 
the Capitol Corridor and Altamont Commuter Express. The project is located 
along 38 miles of existing UPRR mainline from Gilroy to Salinas.  The rail 
extension will initially include two new commuter rail station stops – Pajaro and 
Salinas – and will add a third stop in Castroville in conjunction with the 
establishment of intercity rail service between San Francisco and 
Monterey/Seaside.  The service will consist of two round trips per day and will 
increase to four to more within five years on inception of service.  It is 
anticipated that implementation of the project requires rehabilitation and 
construction of stations, minor track improvements and some equipment 
acquisition. 

Estimated construction date 11/2004 and estimated completion date 5/2006. 

20,000,000 5/2006 

CalTrain Peninsula 
Corridor; complete 
grade separations at 
Poplar Avenue in (San 
Mateo), 25th Avenue 
(San Mateo), and 
Linden Avenue (South 
San Francisco) in San 
Mateo County 

CalTrain TCRP SamTrans This project will result in grade-separated crossings at 25th Avenue in San 
Mateo and Linden Avenue in South San Francisco was well as reconstructing an 
existing obsolete grade separation at Poplar Avenue in San Mateo.  The grade 
separation improvements will be designed to accommodate additional tracks as 
part of the future build-out of the CalTrain Corridor.  The project will improve 
safety by eliminating at-grade crossings of the railroad thereby improving 
movement between trains, pedestrians, and motor vehicles; improvement 
vehicle traffic flow and reduce congestion with associated emission reductions 
and fuel savings; eliminate high maintenance and costly grade crossing 
warning devices; and simplify the future electrification of CalTrain’s right of 
way. 

Estimated construction date 6/2005 and estimated completion date 6/2007. 

15,000,000 6/2007 

Monterey–San 
Francisco Service 

Monterey Various Monterey 
County 

Implement rail service between Monterey (Seaside) and San Francisco 16,400,000 NA 
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Project Title Route  Funding Lead Agency Project Description Estimated 
Cost 

Comp. 

Date 

Las Vegas–Los 
Angeles Service 

LAX–LVS Amtrak Amtrak Construct 20 miles of double track on UP between Kelso and Cima 28,000,000 NA 

Canyon Subdivision 
Reroute 

Coast 
Starlight 

Amtrak/ 
UP 

Amtrak Construct track changes at Haggin Yard (in Sacramento) and at Binney 
Junction (near Marysville) to reroute Coast Starlight to former Western Pacific 
tracks from former Southern Pacific tracks via Roseville to save at least 15 mins 
in running time. 

5,595,000 NA 

Route Total     373,995,000  

Station Projects       

Salinas  Coast 
Starlight 

City/ SHA/ 
Amtrak 

City of Salinas Station improvements and new platform 985,000 NA 

Colfax California 
Zephyr 

City City of Colfax Construct platform 82,500 NA 

Seaside Station Monterey 
Service 

Seaside 
Station 

City of Seaside New Station for new service 620,800 NA 

San Bernardino 
Station Improvements 

Southwest 
Chief 

Various City of San 
Bernardino 

Rehabilitate historic station, including seismic retrofit and adaptive reuse as a 
transportation center 

12,447,115 NA 

Needles Southwest 
Chief 

Various San 
Bernardino 
County 

Acquire property, prepare design and engineering, rehabilitate and modernize 
existing station and historic El Garces Depot as an intermodal station, including 
station platform waiting area, and parking and bus turnaround facilities. 

1,183,451 NA 

Station Total     15,318,866  

Other Total     389,313,866  

 
 
 
Acronyms and Abbreviations: 
 
ACE = Altamont Commuter Express. 
ADA = Americans with Disabilities Act. 
Bond 116 = Clean Air and Transportation Improvement Act of 1990 (Proposition 

116) (Passed June 5, 1990) 
BNSF = Burlington Northern & Santa Fe Railway. 
Caltrans = California Department of Transportation. 
CCJPA = Capitol Corridor Joint Powers Authority. 
CMAQ = Congestion Mitigation and Air Quality Improvement Program. 
CP = Control Point (reference to a specific location on a railroad). 
CTC = California Transportation Commission. 
CWR = Continuous Welded Rail. 
FTA = Federal Transit Administration. 
FRA = Federal Railroad Administration. 

IRR = Intercity Rail Program. 
ITIP = Interregional Transportation Improvement Program. 
LAX = Los Angeles International Airport. 
LOSSAN = Los Angeles to San Diego via Orange County 
LVS = Las Vegas International Airport. 
MCIP = Minor Capital Improvement Program. 
MP = milepost. 
NA = not available. 
NCTD = North County Transit District. 
OCTA = Orange County Transportation Authority. 
PEIR/EIS = Program Environmental Impact Report/Environmental Impact 

Statement. 
PTA = Public Transportation Account. 
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ROW = right of way. 
RTIP = Regional Transportation Improvement Program. 
SANBAG = San Bernardino Associated Governments. 
SHA = State Highway Account 
SJRRA = San Joaquin Regional Rail Authority. 
STIP = State Transportation Improvement Program. 
STP = Surface Transportation Program. 

SP = Southern Pacific Train. 
TAMC = Transportation Agency for Monterey County. 
TCI = Transit Capital Improvement Program 
TCRP = Traffic Congestion Relief Program. 
TEA = Transportation Enhancement Activities. 
TP&D = Transportation Planning and Development Account. 
UPRR = Union Pacific Railroad. 
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APPENDIX 2-D 

DETAILED DESCRIPTION OF THE  
HIGHWAY-ONLY SYSTEM IMPROVEMENTS 

Highway-Only Improvement Options 

The Modal Alternative highway-only option is designed to address the forecasted total intercity travel 
demand of 68 million annual passengers, and translates into additional lanes on the No-Build highway 
facility segments for the year 2020.  The improvement options represent extensive expansion of the 
existing intercity highway facilities.  Table 2-D-1 and Figure 2-D-1 illustrate the highway widening 
required under the highway only modal option. 

Table 2-D-1 
Highway Capacity Improvement Options—Year 2020 

(2020 Intercity Travel Demand with Highway Expansion only) 

Highway 

Corridor 

Segment 

(From–To) 

Number of 
Additional Lanes* 

(Total—Both 
Directions) 

Bay Area to Merced 

US-101 San Francisco to San Francisco Airport (SFO) 2 

US-101 SFO to Redwood City 2 

US-101 Redwood City to I-880 2 

I-880 US-101 to San Jose 2 

US-101 San Jose to Gilroy 2 

US-101 Gilroy to SR-152 2 

SR-152 US-101 to I-5 2 

SR-152 I-5 to SR-99 2 

I-80 San Francisco to I-880 2 

I-80 I-880 to I-5 (Sacramento) 2 

I-880 I-80 to I-238 2 

I-580 I-880 to I-5 (via I-238) 2 

I-880 I-238 to Fremont/Newark 2 

I-880 Fremont/Newark to US-101 2 

Sacramento to Bakersfield 

I-5 I-80 to Stockton 2 

I-5 Stockton to I-580/SR-120 2 

I-5 I-580/SR-120 to SR-152 4 

I-5 SR-152 to SR-99 4 

SR-99 I-5 to SR-58 2 

SR-99 Sacramento to SR-120 2 

SR-99 SR-120 to Modesto 2 
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Highway 

Corridor 

Segment 

(From–To) 

Number of 
Additional Lanes* 

(Total—Both 
Directions) 

SR-99 Modesto to Merced 2 

SR-99 Merced to SR-152 2 

SR-99 SR-152 to Fresno 2 

SR-99 Fresno to Tulare/Visalia 2 

SR-99 Tulare/Visalia to SR-58 2 

Bakersfield to Los Angeles 

I-5 SR-99 to SR-14 4 

I-5 SR-14 to I-405 6 

I-5 I-405 to Burbank 6 

I-5 Burbank to LA Union Station 6 

SR-58/SR-14 SR-99 to Palmdale 0 

SR-14 Palmdale to I-5 2 

Los Angeles–Orange County–San Diego 

I-5 Los Angeles Union Station to I-10 4 

I-5 I-10 to Norwalk 2 

I-5 Norwalk to Anaheim 2 

I-5 Anaheim to Irvine 2 

I-5 Irvine to I-405 2 

I-5 I-405 to SR-78 2 

I-5 SR-78 to University Town Center 2 

I-5 University Town Center to San Diego Airport 2 

I-8 SR-163 to I-5 2 
Notes: 
US-101 = U.S. Highway 101 
SR = State Route  
I-5 = Interstate 5 
* Represents the number of through lanes, in addition to the total number of lanes in the no-project highway 

network that approximate an equivalent level of capacity to serve the representative demand. 

 

Several assumptions are made in the table regarding the highway facilities that would serve the demand 
in each corridor.  Travel between the Central Valley and the Bay Area is assumed to occur on three main 
corridors:  I-80—between Sacramento and Oakland/San Francisco, I-580 between the northern Central 
Valley and the East Bay, and SR-152 between the middle portions of the Central Valley and Gilroy.  The 
trips are assigned to these corridors based on the proportion of demand forecast between these regions 
and the relative travel times involved.  For instance, the entire forecast travel demand between 
Sacramento and the Bay Area is assumed to follow the I-80 corridor.  In contrast, the forecast travel 
demand between southern California and the Bay Area is proportioned between the SR-152 and I-580 
corridors based on current travel patterns. 

In the Central Valley the forecasted travel demand is split between I-5 and SR-99 based on the end 
points of the trip.  Trips originating in southern California destined to the Bay Area and Sacramento are 
assigned to I-5, while trips either originating or destined to the main Central Valley Cities are assigned to 
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SR-99.  A similar proportional split is used from Bakersfield to Los Angeles to assign capacity 
improvements to the I-5 (Grapevine) or SR-58/14 routes through the Antelope Valley.  Intercity travel to 
and from cities along the coastal corridor between the Bay Area and Los Angeles was not included in the 
travel demand forecasts prepared for the proposed high-speed train system as it is currently proposed; 
therefore, trips were not assigned to this corridor.  While the coastal corridor (US-101) does represent a 
potential travel path for intercity trips between northern and southern California, no trips were assigned 
to the coastal corridor (US-101) due to the circuitous nature of the route and the significantly higher 
travel times compared to the routes through the Central Valley. 

Between Los Angeles and San Diego the travel demand is based on existing travel patterns.  Trips that do 
not start or stop in areas along the inland corridor (I-15/I-215) are assigned to the more direct I-5 route.  
For simplicity, north-south oriented capacity is entirely assigned to the I-5 and I-15 facilities with the 
recognition that other parallel facilities exist for portions of these routes such as I-110, I-405, SR-73, I-
805, and SR-163.  These routes will be considered when postulating hypothetical improvements for the 
final Modal Alternative. 

Assessment of Highway-Only Improvement Option Feasibility and Practicality 

Highway facilities have practical limitations both physically and operationally.  For the purposes of 
defining hypothetical improvements in this alternative, it is assumed that the practical operational limit of 
an expanded or new highway/freeway facility is twelve total traffic lanes.  Because of the relatively high 
average vehicle occupancy rate associated with the representative intercity demand (2.4 passengers per 
vehicle) it is further assumed that new highway lanes could be designated (by the appropriate 
authorities) as either a general purpose (mixed flow traffic) or restricted use (i.e., high-occupancy vehicle 
or toll) “intercity highway facility”.  These intercity highway facilities will be designed and constructed to 
operate as either a mixed flow or restricted use lane depending on the local travel conditions of that 
specific facility.  For instance, outside of the heavily congested urban areas (which is the majority of the 
study area) where congestion is less severe, there is no significant advantage in terms of travel speed or 
journey time with a dedicated high-occupancy vehicle (HOV) lane.  However, in congested urban areas 
dedicated HOV lanes would be advantageous to minimize use of the additional facilities by single 
occupancy local traffic.  It is also important to note that general purpose lanes would not be restrictive to 
single occupancy intercity trips and they would provide more flexibility and require less width as 
compared to HOV or toll lanes. 

Overall, the highway-only improvement options represent a total of 3,300 lane-miles of new highway 
construction.  In the central portion of the study area including the Tehachapi Mountain crossing, as 
many as 6 additional highway lanes would be necessary to serve the forecasted demand.  This level of 
infrastructure improvement (expanding I-5 and SR-14/SR-58) would be difficult, because of the terrain 
and right of way constraints.  In addition, significantly increasing the highway capacity through the 
central portions of the study area does not significantly effect the travel times for longer distance trips 
(i.e., Los Angeles to San Francisco).  Trip distance would still be a determining factor in the modal choice 
between air travel and auto and it is unlikely that the majority of the longer distance trips would travel by 
auto.  Feasibility concerns are also raised by the significant capacity improvements identified for the 
heavily congested urban areas of the study area.  Existing and planned highway facilities in these urban 
areas have used all available rights of way.  The feasibility of adding significant capacity to the existing 
facilities or creating new corridors in these areas is improbable. 

Other concerns also exist regarding the viability of new capacity improvements to facilities in the heavily 
congested urban areas.  In many cases the existing urban freeways are so congested that any additional 
capacity would simply be utilized to meet forecast urban/commute traffic demand.  Adding lanes of 
capacity to these facilities may have no more effect than to lessen the existing peak congestion period or 
allow current demand to utilize the facility during these peak usage periods leaving no measurable 
increase in capacity to serve the intercity demand that is hypothetically proposed in this alternative.  It is 
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the intent of this modal alternative to define improvement options based purely on serving the forecast 
intercity travel demand and not to explicitly account for the effects of latent demand and peak period 
congestion.  Instead, these issues will be accounted for in the comparison of system alternatives 
according to the objectives set forth in the purpose and need (safety, travel time, reliability). 

Figure 2-D-1 
Highway Capacity Improvement Options—Year 2020 

(2020 Intercity Travel Demand with Highway Expansion only) 
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APPENDIX 2-E 

DETAILED DESCRIPTION OF THE  
AVIATION-ONLY SYSTEM IMPROVEMENTS 

Aviation-Only Improvement Options 

For the year 2020, a total of over 116 million total new passengers (enplanements and deplanements) 
are assumed as the representative intercity travel demand.  Hypothetical capacity improvements over and 
above the 2020 No Project Alternative required to serve this travel demand entirely within the aviation 
mode are summarized by individual airport and region, in Table 2-E-1.  A regional summary of 
improvements is appropriate for this analysis because 1) it is recognized that passengers may choose 
between one or more airports within their region based on a range of factors (i.e., convenience, cost, and 
airline preference) and 2) which regional airport a potential high-speed train passenger would likely use is 
not relevant to the impact analysis.  As shown in Table 2-E-1 and illustrated in Figure 2-E-1, a net total 
(accounting for future improvements assumed as part of the No Project Alternative) of 185 new gates 
and 10 new runways are required to accommodate the representative intercity travel demand entirely 
within the aviation system.  

Table 2-E-1 
Net Modal Alternative Airport Improvements—Year 2020 

(Single Mode) 

Regional Airports 

Representative 
Intercity Demand1 

(millions) Additional Gates2 
Additional 
Runways2 

Bay Area to Merced 

Oakland, San Jose, and San Francisco 37.8 57 3 

Northern Central Valley 

Sacramento and Stockton 12 17 1 

Southern Central Valley 

Bakersfield, Fresno, Merced, and Modesto 8.3 16 1 

Los Angeles 

Burbank, Long Beach, Los Angeles 
International, Long Beach, Orange County, 
Ontario Airport 

41.9 65 3 

San Diego 

San Diego and Carlsbad/Palomar 16.4 30 2 

Totals 116.4 185 10 
Notes: 
1 Assumes all representative intercity demand uses aviation system and excludes long-distance commute trips. 
2 Net improvements are calculated as follows.  Total representative demand minus 2020 funded and operational improvements 

for California trips (Table 2.4-2 from Chapter 2, Alternatives). 
Source:  Parsons Brinckerhoff, November 2002. 
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Figure 2-E-1 
Net Modal Alternative Airport Improvements—Year 2020 

(Aviation-Only) 
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Assessment of Aviation-Only Improvement Option Feasibility and Practicality 

It is not practical or feasible to assume that improvements to the aviation system could accommodate all 
of the representative intercity travel demand, as described below. 

• Air travel would not be competitive for trips shorter than 150 miles in length.  For these trips, the 
auto trip is the most competitive mode in terms of convenience and journey time.  For a typical 
150 mile trip within the study area it is estimated that the total journey time by private auto would be 
about 3 hrs (assuming an average speed of 50 miles per hour) compared to about 4 to 5 hrs by air 
(assuming up to 1 to 2 hrs for access/egress to/from the airport and point-of-origin, 1 hr pre-board 
check-in arrival time, 1 hr deplaning/baggage claim time, and a 1 hr flight time).  In addition, trips 
with the private auto are not limited pre-schedule arrival and departure times, and are more reliable 
and less affected by weather delays. 

• The magnitude of improvements required to accommodate the representative intercity demand is 
clearly not practical when considering current utilization levels and the severe land use, 
environmental, and other capacity constraints that limit airport expansion projects. 
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APPENDIX 2-F 

DETAILED DESCRIPTION OF THE  
HIGHWAY IMPROVEMENT OPTION METHODOLOGY 

Highway Improvement Option Methodology 

For highway travel, the level of improvement necessary to serve the travel demand is represented in 
terms of additional through lanes of capacity and the associated improvements to provide these lanes 
such as interchange reconfiguration, ramp widening, and cross street and intersection widening.  For this 
analysis, highway improvement options were developed to accommodate the representative intercity 
travel demand only, and does address non-intercity demand that would be attracted to the facility for 
other local trips (i.e., latent demand) or as a relief to peak period congestion.  These associated 
infrastructure improvements are necessary to provide the lane additions identified and will be accounted 
for in defining the cost and impact of the improvements identified.  In addition, significant improvements 
to the local and regional roadway networks would also be necessary to support the additional capacity on 
the intercity routes.  These improvements and their associated impacts will be addressed in qualitative 
terms in the analysis of the system alternatives. 

The No Project Alternative (see Chapter 2) defines an intercity highway system represented by the 
interstate and state highway facilities in the geographic area serving the same intercity travel markets as 
the proposed high-speed train system.  These highways are illustrated in Appendix 2-A of the Program 
EIR/EIS.  In order to assess the magnitude of the demand to be served by this intercity highway system, 
the total intercity demand is first converted to total vehicle trips.  This is accomplished by dividing the 
total annual intercity demand between major city pairs throughout the study area by an average auto 
occupancy factor (number of people per auto) to generate annual vehicle trips. 

An average vehicle occupancy rate of 2.40 passengers per vehicle was assumed which is based on the 
independent ridership and revenue forecasts prepared for the California High Speed Rail Authority.1  This 
estimate assumes a weighted average of work and non-work trip average vehicle occupancy rates of 1.9 
and 2.6, respectively.  The annual vehicle trips are then divided into daily trips (annual trips/365 days per 
year) and peak hour trips (assuming an average peak hour factor of 7%), which is also consistent with 
the method and assumptions of the independent ridership and revenue forecasts.2  Average daily long-
distance commute trips were also forecasted3; the portion (40%) of these trips assumed to occur in the 
peak hour was added to complete the estimate of representative demand on the intercity highway 
system.  An average occupancy rate of 1.25 passengers/vehicle was applied to the long distance 
commute trips.  The peak hour trips in a given corridor are then divided by capacity per lane to estimate 
the number of lanes that would accommodate the projected travel demand.  These calculations are 
presented in a worksheet included in Table 2-F-1.3 

The additional lanes are then assigned to highway facility segments serving the same general demand 
corridors.  It is assumed that an additional 50 peak-hour trips would be the minimum number of trips to 
add a single new lane.  These additional lanes are assumed to be filled to capacity with a combination of 
representative intercity demand and other (i.e., local) trips.  Because the new lanes cannot be reserved 
exclusively for representative intercity demand trips, it is assumed that other trips will take advantage of 

                                                 
1 “Independent Ridership and Passenger Revenue Projections for High Speed Rail Alternatives in California, Draft Final Report,” 
January 2000, prepared for the California High Speed Rail Authority. 
i ibid. 
3 Lane capacity assumes 2300 passenger cars per hour per lane maximum service flow rate under ideal conditions for 6+ lane 
freeways according to the Highway Capacity Manual, 1994. 
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the additional capacity.  The hypothetical improvement options (the extent of widening required to 
accommodate demand for each highway facility) are presented in Chapter 2, Table 2.5-1.  This level of 
improvement is designed to address the forecasted total intercity travel demand of 68 million annual 
passengers, and translates into additional lanes on the No Project Alternative highway facility segments 
for the year 2020.  The improvement options represent extensive expansion of the existing intercity 
highway facilities. 
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Table 2-F-1 
Highway Travel Demand Distribution Table 

MODAL ALTERNATIVE Annual Trips = Total Ridership / Auto Occupancy 2.40

HIGHWAY COMPONENT Daily Trips = Annual Trips / Daily Factor 1.25

Peak Hour Trips = Daily Trips * Peak Hour Factor 365

Additional Lanes = Peak Hour Trips / Capacity Per Lane 0.07

2300

Route K-Impax Current Total Annual Daily Peak Hour Commuter Commuter Additional

# Link # Hwy Lanes Ridership Trips Trips Trips Ridership Peak Hour Trips Lanes

44 101 Fwy San Francisco San Francisco Airport 1,736,614 723,589 1,982 139 5,200 1,664 1

46 101 Fwy San Francisco Airport Redwood City 928,336 386,807 1,060 74 5,150 1,648 1

47 101 Fwy Redwood City 880 Fwy 258,446 107,686 295 21 2,650 848 1

48 880 Fwy 101 Fwy San Jose 975,210 406,338 1,113 78 2,650 848 1

49 101 Fwy San Jose Gilroy 2,130,284 887,618 2,432 170 250 80 1

51 101 Fwy Gilroy 152 Fwy 2,228,740 928,642 2,544 178 100 32 1

53 152 Fwy 101 Fwy 5 Fwy 2,105,958 877,483 2,404 168 100 32 1

55, 57 152 Fwy 5 Fwy 99Fwy 505,542 210,643 577 40 100 32 1

34, 33 80 Fwy San Francisco 880 Fwy 4,076,722 1,698,634 4,654 326 1

35 80 Fwy 880 Fwy 5 Fwy (via 238) 816,672 340,280 932 65 1

36 880 Fwy 80 Fwy 238 Fwy 5,073,432 2,113,930 5,792 405 1

41 580 Fwy 880 Fwy (via I-238) 5 Fwy 6,212,326 2,588,469 7,092 496 1

42 880 Fwy 580 Fwy Fremont/Newark 1,354,930 564,554 1,547 108 1

45 880 Fwy Fremont/Newark 101 Fwy 716,764 298,652 818 57 1
29,119,976 12,133,323 33,242 2,327 16,200 5,184 14

38 5 Fwy 80 Fwy Stockton 2,747,576 1,144,823 3,137 220 1

40 5 Fwy Stockton 580 Fwy/120 Fwy 3,449,728 1,437,387 3,938 276 1

43 5 Fwy 580 Fwy/120 Fwy 152 Fwy 6,290,464 2,621,027 7,181 503 1

56 5 Fwy 152 Fwy 99 Fwy 7,435,308 3,098,045 8,488 594 1

61 99 Fwy 5 Fwy 58 Fwy 2,487,070 1,036,279 2,839 199 1

122 5 Fwy/99 Fwy Sacramento 120 Fwy 647,794 269,914 739 52 1

124 99 Fwy 120 Fwy Modesto 2,084,138 868,391 2,379 167 1

50 99 Fwy Modesto Merced 2,050,472 854,363 2,341 164 1

52 99 Fwy Merced 152 Fwy 1,888,940 787,058 2,156 151 1

58 99 Fwy 152 Fwy Fresno 2,013,762 839,068 2,299 161 1

59 99 Fwy Fresno Tulare/Visalia 1,916,886 798,703 2,188 153 1

60 99 Fwy Tulare/Visalia 58 Fwy 1,900,630 791,929 2,170 152 1
34,912,768 14,546,987 39,855 2,790 0 12

62, 64 5 Fwy 99 Fwy 14 Fwy 9,922,378 4,134,324 11,327 793 1

67 5 Fwy 14 Fwy 405 Fwy 9,912,820 4,130,342 11,316 792 7,560 2,419 2

70 5 Fwy 405 Fwy Burbank 9,200,476 3,833,532 10,503 735 7,560 2,419 2

71, 75 5 Fwy Burbank LA Union Station 9,122,378 3,800,991 10,414 729 8,550 2,736 2

63, 65 58 Fwy/14 Fwy 99 Fwy Palmdale 22,678 9,449 26 2 0 0

66 14 Fwy Palmdale I-5 192,830 80,346 220 15 3,280 1,050 1
38,373,560 15,988,983 43,805 3,066 26,950 8,624 8

76 5 Fwy LA Union Station 10 Fwy 8,752,426 3,646,844 9,991 699 5,800 1,856 2

80 5 Fwy 10 Fwy Norwalk 5,458,310 2,274,296 6,231 436 1

86 5 Fwy Norwalk Anaheim 5,205,560 2,168,983 5,942 416 1

88 5 Fwy Anaheim Irvine 4,886,662 2,036,109 5,578 390 1

89 5 Fwy Irvine 405 Fwy 4,355,688 1,814,870 4,972 348 1

92 5 Fwy 405 Fwy 78 Fwy 4,937,992 2,057,497 5,637 395 1

93, 100 5 Fwy 78 Fwy University Town Center 3,620,146 1,508,394 4,133 289 1

95 5 Fwy University Town Center San Diego Airport (8 Fwy) 3,241,234 1,350,514 3,700 259 1

97 8 Fwy 163 Fwy San Diego Airport (5 Fwy) 3,241,235 1,350,515 3,700 259
43,699,253 18,208,022 49,885 3,492 5,800 1,856 9

79 10 Fwy 5 Fwy E. San Gabriel Valley 4,016,388 1,673,495 4,585 321 5,800 1,856 1

81 10 Fwy E. San Gabriel Valley Ontario Airport 3,059,410 1,274,754 3,492 244 5,450 1,744 1

82 10 Fwy Ontario Airport 15 Fwy 2,760,514 1,150,214 3,151 221 3,850 1,232 1

126 10 Fwy 15 Fwy 215 Fwy 674,648 281,103 770 54 3,850 1,232 1

127, 128 15 Fwy 10 Fwy 215 Fwy 2,085,866 869,111 2,381 167 1

83 215 Fwy Riverside 15 Fwy 674,648 281,103 770 54 3,850 1,232 1

84 215 Fwy 10 Fwy Riverside 287,286 119,703 328 23 3,700 1,184 1

87 215 Fwy 15 Fwy Temecula 2,373,152 988,813 2,709 190 3,700 1,184 1

90 15 Fwy Temecula Escondido 2,282,688 951,120 2,606 182 40 13 1

94 15 Fwy Escondido Mira Mesa 2,050,150 854,229 2,340 164 340 109 1

96 15 Fwy Mira Mesa 163 Fwy 490,094 204,206 559 39 355 114 1

104, 98 15 Fwy/ 8 Hwy 163 Fwy San Diego Airport 430,436 179,348 491 34 0

102, 103, 105, 106, 107 163 Fwy 15 Fwy 8 Hwy 59,658 24,858 68 5 355 114 1
21,244,938 8,852,058 24,252 1,698 31,290 10,013 12

167,350,495 69,729,373 191,039 13,373 80,240 25,677 55

1

2

1

Auto Occupancy

Daily Factor

Peak Hour Factor

Capacity Per Lane

VOR for Long Distance Commuter

2020 SENSITIVITY ANALYSIS SCENARIO - AUTO DIVERSION
( AUTO DIVERSION WITH 37% INDUCED RIDERSHIPS)

1

Los Angeles - Orange County - San Diego

FACTORS

1

From ToSegment

Bay Area to Merced

Bakersfield to Los Angeles

Sacramento to Bakersfield

Total

Subtol

Subtol

Subtol

Subtol

Subtol

2

Los Angeles - Riverside - San Diego

2
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APPENDIX 2-G 

DESCRIPTION OF THE MODAL ALTERNATIVE  
AVIATION IMPROVEMENT OPTION METHODOLOGY 

Aviation Improvement Option Methodology 

The level of improvement necessary to accommodate the representative travel demand entirely within 
the aviation mode of travel is represented in terms of additional airport terminal gates and runways which 
are key landside and airside capacity indicators, respectively.  Additional terminal gates and runways will 
have associated landside and airside improvements such as, taxi ways, ground access, parking, 
passenger, and support facilities which will be estimated and accounted for in defining the cost and 
impact of the improvements identified.  Significant improvements to the ground access/circulation 
systems as well as local and regional roadway networks would also be necessary to support the 
additional capacity at each airport location.  As with passenger stations in the High-Speed Train 
Alternative, local roadway and regional roadway impacts associated with airport improvements will be 
addressed as part of the traffic and circulation impact analysis. 

The introduction of larger aircraft (i.e., mid and long-range aircraft with passengers capabilities up to 
500) to accommodate the representative intercity travel demand was not considered a viable alternative.  
The prevailing trend in the aviation industry and projections for future aircraft operations are toward a 
greater reliance on small and regional jet aircraft (up to 135 passengers) compared to large aircraft for 
the short-haul intercity travel market under evaluation for this study.  For the California intercity air travel 
market, these smaller aircraft have the following advantages: 

• increased frequency, 

• shorter turn-around times, 

• operate at lower altitudes, 

• lower operating costs, 

• access to more airports, 

• lower airfares, 

• operate from small terminals, 

• better utilization of small airports, 

• passenger acceptance of smaller (regional) jet aircraft, and 

• higher gate utilization factors. 

The shorter aircraft turn around time factor is integral to achieving the high-end gate capacities that 
(typically average 6 to 12 flights per day) have been assumed for this analysis.  Despite the higher 
passenger capacities of the larger aircraft, the longer turn around times required for these aircraft reduce 
the overall capacity of a terminal gate. 

As shown in Table 2-G-1, only two (Los Angeles International and San Francisco International Airports 
[LAX & SFO]) of the 18 commercial airports in the study area can adequately accommodate larger aircraft 
like the Boeing 747 without significant airside and/or land side improvements..  In addition, the 10 of the 
18 airports that can currently accommodate medium aircraft (e.g., Boeing 757s and 767s, capable of 
carrying up to 250 passengers) will require landside (ground access, terminals, and gates) and airside 
(runways, taxiways, and navigational system) improvements to accommodate the projected 
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representative intercity demand.  Overall, it is assumed that the improvements to the study area airports 
to accommodate either medium or large aircraft are infeasible and impractical because of the limited 
market served, high capital and operational costs of improvements, and significant environmental and 
land use constraints to accommodate improvements. 

Table 2-G-1 
Airport Capacity to Accommodate Larger Aircraft1 

Airport 
Types of 
Aircraft2 

Improvements Required to 
Accommodate Larger Aircraft3 

Oakland Large Landside 

San Jose Large Airside  & Landside 

SF Airport Large None 

Santa Rosa Small Airside & Landside 

Bakersfield Large Landside 

Fresno Large Landside 

Merced Small Airside  & Landside 

Modesto Small Airside & Landside 

Sacramento Medium Landside 

Stockton Large Airside & Landside 

Burbank Small Airside & Landside 

LAX Large None 

Visalia Small Airside & Landside 

Long Beach Medium Airside 

Orange County Small Airside & Landside 

Ontario Airport Large Airside & Landside 

Carlsbad Small Airside & Landside 

San Diego4 Large Airside & Landside 
1 Based solely runway length.  Other improvements required prior to implementations of larger aircraft 

service are noted in general (landside/airside) terms in the third column of this table. 
2 Aircraft Categories: 

 Small = up to 135 passengers (e.g., Boeing 737 and regional jets) 
 Medium = up to 250 passengers (e.g., Boeing 757 and 767) 
 Large = up to 500 passengers (e.g., Boeing 747 and 777) 

3 Improvement Categories: Landside=gates, terminals, roadways and access, Airside=runways and taxiways. 
4     No current operations of larger aircraft at SDIA; however, British Airways operated both 747 and 777 

aircraft at SDIA in the past. 

 

The No Project Alternative defines the commercial aviation system represented by the 18 airports in the 
geographic area that currently serve the same intercity travel markets as the proposed high-speed train 
system.  To identify hypothetical improvements to the aviation system associated with the Modal 
Alternative, the representative intercity travel demand is assigned to the five statewide regions where 
these airports are located:  Bay Area, Central Valley, Southern San Joaquin Valley, Los Angeles, and San 
Diego.  For this analysis, it is assumed that improvements will only occur at airports where there is 
currently (and assumed to be in the future) existing intercity commercial airline passenger service.  

Regional demand and associated capacity improvements are estimated first for an individual airport and 
then summed for the entire region.  The purpose of identifying specific airports is to provide a logical and 
reasonable basis for estimate hypothetical effects associated with these improvements.  A key principle of 
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this analysis is that this process is not an aviation planning exercise and does not purport to recommend 
or suggest that these improvements could be implemented at a specific airport but rather, is merely a 
means to assess their hypothetical effects. 

At each airport, new terminal gates are estimated based on the representative intercity demand assigned 
to that airport and an average gate capacity utilization factor.  Average gate capacity is based on existing 
airport operation in California and is consistent with current Federal Aviation Administration (FAA) 
planning/design guidelines (FAA Terminal Planning Advisory Circular [AC 150/5360-13; April 22, 1988]).  
The FAA defines planning guidelines for gate capacity based on a range of planning horizons and levels of 
utilization.  It is important that the gate capacity assumed for the purposes of estimating hypothetical 
improvements account for the type of airport and services offered (regional versus international, plane 
size and type, etc.).  It is also important that the capacity assumptions reflect short turn-around 
intrastate or regionally oriented service that would be anticipated in the study area as well as the highest 
level of efficiency to be expected in the 20-year horizon. 

For planning purposes, a gate utilization factor of 525,000 passengers per gate per year (ppgpy) was 
developed to estimate the number of additional gates providing an equivalent level of capacity to serve 
the representative demand that would travel by air.  This factor represents the maximum gate capacity 
achieved at commute oriented airports such as John Wayne airport in Orange County, where aircraft 
sizes and turn around times emulate the assumptions utilized herein.  The factor also represents the mid-
point between an actual average of gate utilization at a sample California airport (400,000 ppgpy) and a 
theoretical maximum gate utilization capacity (650,000 ppgpy).  A sensitivity analysis was prepared to 
test the impact of different gate utilization factors.  As shown on Table 2-G-2 below, 70 fewer gates are 
required between 400,000 ppgpy and 525,000 ppgpy and 30 fewer gates are required between 
525,000 ppgpy and 650,000 ppgpy.  For this analysis it is assumed a gate utilization factor of 525,000 
ppgpy is a valid planning assumption and an accepted planning tool to measure the relative differences 
between alternatives. 

Table 2-G-2 
Sensitivity Analysis for Gate Utilization Factors 

Gate Utilization Factor (ppgpy)1 Number of Additional Gates Required2 

400,000 299 

525,000 229 

650,0003 187 
1 ppgpy = passengers per gate per year. 
2 Representative intercity travel demand assumed under the high-end sensitivity analysis completed for 

the high-speed train ridership forecasts in the Year 2020, based on the California High Speed Rail 
Authority’s final business plan. 

3 The theoretical maximum gate utilization factor was calculated as 650,000 ppgpy and assumes: a typical 
aircraft gate will serve between six mixed and ten short length flights a day, an average load factor of 
75%, a typical aircraft with 135 seats, a typical gate serves 2000 passengers a day for 325 days per 
year (average day peak month). 

 

The estimation of additional or new runway facilities is more complex due to the wide range of factors 
influencing the capacity of a given runway such as weather conditions, location/orientation, and the mix 
of operations (i.e., passengers per plane, the number of general aviation aircraft not accounted for in this 
analysis).  To simplify this analysis, an overall average relationship between passenger gates and 
runways at maximum utilization was assumed to estimate additional/new runways considering the 
existing and No Project levels of utilization, and general FAA guidelines (FAA Terminal Planning Advisory 
Circular [AC 150/5060-5]).  Existing operations data suggests a wide variance (15 to 45) in numbers of 
gates per runway at airports in the study area.  For the purposes of this analysis we have assumed an 
overall planning average relationship of gates to runways of 30 to 1 for determining runway 
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requirements, based on passenger volumes/service levels and gate numbers at a regional level.  A 
sensitivity analysis was prepared to test the impact of different gate to runway ratios.  As shown on 
Table 2-G-3, 8 fewer runways are required between a ratio of 15:1 and 30:1 and 3 fewer runways are 
required between a ratio of 30:1 and 45:1.  For this analysis it is assumed a gate to runway ratio of 30 to 
1 is a valid planning assumption and an accepted planning tool to measure the relative impacts between 
alternatives. 

Table 2-G-3 
Sensitivity Analysis for Runway Utilization Factors 

Gate to Runway ratio Number of Additional Runways Required* 

15:1 18 

30:1 10 

45:1 7 
* Calculated assuming a gate utilization factor of 525,000 ppgpy and representative intercity travel demand 

assumed under the high-end sensitivity analysis completed for the high-speed train ridership forecasts in 
the Year 2020, based on the California High Speed Rail Authority’s final business plan 
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APPENDIX 2-H 

HST ALIGNMENT AND STATION SCREENING  
EVALUATION SUMMARY TABLES 

Summary—HST Alignment/Station Screening Evaluation 

This appendix contains the tables summarizing the comparison of alignment and station options prepared 
during the screening evaluation of the High-Speed Train (HST) Alternative.  These screening tables 
present all options considered, distinguishing among the options carried forward and those eliminated 
from further consideration.  The primary considerations for elimination are highlighted. 

The HST Alternative represents the proposed action and was developed by considering a range of 
potential HST technologies, corridors, and within the corridors alignment and station options.  Informed 
by previous studies and the scoping process, the California High Speed Rail Authority (Authority) and the 
Federal Railroad Administration (FRA) evaluated potential HST corridors and defined those that would be 
able to best meet the purpose of the system:  to provide a reliable mode of travel that links the major 
metropolitan areas of the state and delivers predictable and consistent travel times.  A further objective 
is, in a manner sensitive to and protective of California’s unique natural resources, to provide an interface 
with commercial airports, mass transit, and the highway network and to relieve the capacity constraints 
of the existing transportation system as intercity travel demand increases in California.  Through the 
screening process, reasonable and feasible technology, alignment and station options were identified for 
analysis in this Program Environmental Impact Report/Environmental Impact Statement (EIR/EIS). 

HST alignment options considered were generally configured along or adjacent to existing rail 
transportation facilities, rather than in new corridors.  While a wide range of options have been 
considered, the Authority’s initial conceptual approach, previous corridor evaluations, and the screening 
evaluation conducted as part of this Program EIR/EIS have consistently shown a potential for lower 
environmental impacts along existing highway and rail facilities than on new alignments through both 
developed and undeveloped areas.  Although increasing the overall width of existing facilities could have 
similar potential impacts on the amount of land disturbed as creating new facilities, creating new facilities 
would also introduce potential land use incompatibility and division or separation issues in both urban 
communities and rural settings (farmlands, open spaces). 

Several factors were considered in identifying potential station locations.  These include potential 
connections with other modes of transportation, ridership potential (considering the distribution of 
population and major destinations along the route), potential through speeds, costs, and local station 
access times.  The ultimate locations and configurations of stations cannot be determined until the 
project level environmental process.  The station locations described in this appendix were identified 
generally and represent the most likely sites based on current knowledge, consistent with the objective to 
serve the major population centers of the state.  There would be a critical tradeoff between the 
accessibility of the system to potential passengers and the resulting HST travel times.  The potential 
station locations shown are spaced approximately 50 miles (80 kilometers [km]) apart in rural areas and 
15 miles (24 km) apart in the metropolitan areas.  Having additional or more closely spaced stations 
would increase travel times and would reduce the ability to operate both express and local services, due 
to increased ingress/egress of trains from the mainline. 

The Authority and the FRA initiated the alternatives development process in February 2000 to identify the 
most reasonable, feasible, and practicable HST alignment and station options for analysis in this Program 
EIR/EIS.  The general project purpose was described early in the process and is closely related to the 
general objectives and criteria for the proposed HST system set forth by the Authority with the 
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concurrence of the FRA.  Potential high-speed train corridors identified in previous studies and those 
identified during scoping were evaluated for their ability to meet the general project purpose and 
objectives.  Some corridors were found not to meet the project purpose, while others were further 
considered through an HST alignments/stations screening evaluation to identify reasonable and practical 
options.  This alignment and station evaluation was accomplished through the following steps. 

• Review of alignment and station options identified in previous studies. 

• Identification through the environmental scoping process of additional potentially feasible alignment 
and station options. 

• Evaluation of alignment and station options using engineering, environmental, and financial criteria 
and evaluation methodologies (set forth in the High-Speed Train Alignment/Station Screening 
Evaluation Methodology Report [May 2001]). 

Review of the ability of alignment and station options to meet general project objectives. 

To simplify the evaluation of environmental impacts throughout this Program EIR/EIS, the state was 
divided into five geographic regions.  The results of the five regional screening studies were documented 
in the HST alignments/stations screening evaluation.  The technical data provided in the screening 
evaluation, combined with public and agency input, provided the Authority and the FRA with the 
necessary information to focus further studies for the Program EIR/EIS on a range of alignments, station 
locations, and HST systems that are considered practicable and were deemed likely to attain the following 
project objectives. 

• Maximize ridership/revenue potential. 

• Maximize connectivity and accessibility. 

• Maximize compatibility with existing and planned development. 

• Maximize avoidance of areas with geological and soils constraints. 

• Maximize avoidance of areas with potential hazardous materials. 

• Minimize operating and capital costs. 

• Minimize impacts on natural resources. 

• Minimize impacts on social and economic resources. 

• Minimize impacts on cultural resources. 

The results of the detailed screening evaluation are described in the California High-Speed Train 
Screening Report.  

The mountain crossings for the proposed HST system would present difficult terrain and result in the 
need for extensive tunneling to accomplish the necessary traversing alignments.  The screening 
evaluation of the mountain crossings was complicated by the vast potential for variation in specific 
alignment (horizontal and vertical) and associated differences in costs and environmental impacts.  In the 
screening evaluation, alignment options were under consideration that could require a total of over 80 
miles (129 km) of twin-tube tunneling, including the potential for continuous tunnel segments of over 30 
miles (48 km) in length.  Crossing the Tehachapi Mountains between Los Angeles and Bakersfield could 
result in 30 to 45 total miles (72 km) of tunneling in extremely challenging seismic and geologic 
conditions.  Relative certainty and confidence in the feasibility of the proposed tunneling and associated 
cost estimates were of critical importance to the screening evaluation. 
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Given the potential for a wide range of impacts within the mountain passes, the Authority completed a 
review of tunneling considerations, including a two-day technical conference, and an alignment 
optimization and refinement study using the Quantm system to assist in the screening review.1  Following 
the technical tunneling conference, the Authority developed objective criteria to minimize the amount of 
tunneling required, particularly the use of long tunnels (over 6 miles [10 km] in total length), due to cost, 
time of construction, and potential for delay.  In addition, as a result of the technical conference tunnels 
over 12 miles (19 km) in total length are considered infeasible for this project.  The crossing of major 
fault zones at grade was also identified as a necessary criterion.  The technical information produced by 
the tunneling conference is documented in the Tunneling Issues Report (January 2003).  Using the 
Quantm system a broad range of horizontal and vertical variations on alignment options were analyzed to 
provide more confidence that optimal alignments are being considered and more certainty concerning the 
cost estimates and potential impacts of each alignment option.  The Quantm study focused on the 
following three objectives: 

• Review the general corridors considered in the screening studies to date and/or identify any other 
corridors of equal or greater viability that may not have been considered in previous studies.  

• Refine the alignment options in each general corridor to identify the most viable options in terms of 
infrastructure requirements and impact avoidance/minimization. 

• Test the sensitivity of the alignment options in each corridor to key defining criteria such as vertical 
grade (2.5% and 3.5%), alignment geometry, infrastructure (tunnel, structure) costs, and 
environmental constraints. 

The Quantm system identified, located, and quantified the cost of approximately 12 million alignment 
variations for each mountain crossing and provided a range of optimal alignments that minimized 
tunneling and capital costs while avoiding or minimizing potential impacts on natural resources and other 
sensitive areas (communities, national forests, etc.).  The alignment refinement studies provided data to 
support the screening evaluation in the mountain passes and are documented in the Alignment 
Refinement/Optimization and Evaluation of the Quantm System (April 30, 2003).  

For the HST Alternative, a number of alignment and station options, and technology options, were 
considered.  The steel-wheel-on-steel-rail technology option was retained for further study, and the 
magnetic levitation technology was not recommended for the proposed HST system.  There are three 
general reasons why alignment options were eliminated from further consideration. 

• Failure to meet the general project purpose and objectives, 

• Practicability constraints, and  

• High potential for significant adverse environmental consequences. 

For most of the alignment and station options not carried forward, failure to meet the general project 
purpose and objectives and practicability constraints were the primary reasons for elimination.  
Environmental criteria were considered a reason for elimination when an option had significantly more 
probable environmental impacts than other practicable options for the same segment.  General project 
purpose and objectives were considered in terms of ridership potential, connectivity and accessibility, 
incompatibility with existing or planned development, or severe operational constraints.  Practicability 
constraints were considered in terms of cost, constructability, right-of-way constraints, or other technical 
issues.  To assess the constructability of tunnels, some specific thresholds were established to help guide 
the ranking.  Continuous tunnel lengths of over 12 miles (19 km) were considered impracticable, and the 

                                                 
1 The Quantm system is an automated route selection and optimization tool that carries out automated alignment searches and 
corridor screening based on client or user specified geometry, constraints, and cost parameters.  While Quantm has been widely 
utilized in Australia, the Authority’s work is the first application of this optimization system in North America. 
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crossing of major fault zones at grade was also identified as a necessary criterion.  For other practicability 
considerations (e.g., right-of-way constraints, construction issues, costs) thresholds could not be 
established for this program-level evaluation and impracticability was determined based upon 
professional judgment.  Environmental constraints are identified for alternatives only if they constituted 
primary reasons for eliminating an alternative. 

A relative and comparison using qualitative indicators of potential impacts is appropriate for a screening 
evaluation in a program level environmental analysis, due to the broad planning decisions being 
considered and the substantial differences in context among different parts of the study area.  The 
potential alignment and station options in each region that were recommended for study in the Program 
EIR/EIS were considered likely to be practicable and meet the general project purpose and objectives. 

Screening Evaluation Criteria 

Table 2-H-1 lists the objectives and criteria applied in the alignment and station options screening 
evaluation. The objectives and criteria built on previous studies and incorporated the HST system 
performance goals and criteria.  Alignment and station options were considered and compared based on 
the established objectives and criteria.  The manner in which the criteria were applied is described below. 

Table 2-H-1  
High-Speed Rail Alignment/Station Evaluation Objectives and Criteria 

Objective Criteria 

Maximize ridership/revenue potential Travel time 

Length 

Population/employment catchment Area 

Maximize connectivity and accessibility Intermodal connections 

Minimize operating and capital costs Length 

Operational issues  

Construction issues 

Capital cost  

Right-of-way issues/cost 

Maximize compatibility with existing and 
planned development 

Land use compatibility and conflicts 

Visual quality impacts 

Minimize impacts on natural resources Water resources impacts 

Floodplain impacts 

Wetland impacts 

Threatened and endangered species impacts 

Minimize impacts on social and economic 
resources 

Environmental justice impacts (demographics) 

Farmland impacts 

Minimize impacts on cultural resources and 
parklands/wildlife refuges 

Cultural resources impacts 

Parks and recreation impacts 

Wildlife refuge impacts 

Maximize avoidance of areas with geologic 
and soils constraints 

Soils/slope constraints 

Seismic constraints 

Maximize avoidance of areas with potential 
hazardous materials 

Hazardous materials/waste constraints 
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These criteria and how they were measured is described in Appendix 2-I, Screening Evaluation 
Methodology and Criteria.  Some of the screening evaluation criteria focused on cost and travel time as 
primary indicators of engineering viability and ridership potential related to HST operations.  Capital costs 
were estimated and travel times were quantified for each of the alignment and station options 
considered.  Other engineering criteria such as operational, construction, and right-of-way issues were 
evaluated qualitatively.  These engineering criteria were based on accepted engineering practices, the 
criteria and experiences of other railway and HST systems, and the comments of HST manufacturers as 
documented in the Engineering Criteria Report (June 2001). 

The broad objectives related to the environment and the general criteria used for evaluation reflect the 
objectives of the National Environmental Policy Act (NEPA) and California Environmental Quality Act 
(CEQA), and are consistent with the objective of the Clean Water Act Section 404(b)(1) to provide 
consideration of alternatives to minimize impacts on waters of the United States.  The environmental 
constraints and impacts criteria focused on environmental issues that can affect the location or selection 
of alignments and stations. 

To identify potential impacts, a number of commonly available geographic information systems (GIS) 
digital data sources were used along with published information from federal, state, regional, and local 
planning documents and reports.  Alignments and stations right-of-way widths dictated by engineering 
requirements were utilized to identify in general terms the sensitive environmental resources within each 
corridor segment.  Potential environmental impacts were reviewed by considering areas of potential 
impact appropriate to the resources, and these areas varied from 100 feet to 0.5 mile, extending beyond 
the conceptual right-of-way for the segments.  In some cases, field reconnaissance was required to view 
on-the-ground conditions and to provide relative values.  The methods used to identify potential impacts 
are also described in the High-Speed Train Alignment/Station Screening Evaluation Methodology Report 
(May 2000). 

Evaluation Results—Review Of High-Speed Train Corridors 

Tables 2-H-2 and 2-H-3 summarize the comparison of HST alternative corridors that were evaluated 
during the alternatives screening process based on the consideration of available information, including 
data from previous studies.  The tables include both the corridors that were carried forward and those 
that were eliminated from further consideration.  The detailed technical results and description of public 
involvement activities and additional data that support the decision to eliminate some conceptual 
alternatives are contained in previously completed reports, including the Authority’s final business plan 
(June 2000), and the corridor evaluation (December 1999), and the Commission’s Summary Report and 
Action Plan (December 1996), Corridor Evaluation and Environmental Constraints Analysis, Final Report 
and Appendix Volume 1 (September 1996), and the Definition and Ranking of Potential Alignments Draft 
(September 1995).  These previous studies, incorporated similar system objectives, analysis methods, 
and evaluation criteria as used in this Program EIR/EIS.  These previous corridor evaluation studies 
applied GIS databases and analysis methods that have been refined, updated, and applied in this 
Program EIR/EIS. 

Table 2-H-2 compares the State Route 99 (SR-99), Interstate 5 (I-5), and Coastal corridors between San 
Francisco and Los Angeles.  Table 2-H-3 compares the northern mountain crossings between the Bay 
Area and the Central Valley (Pacheco Pass, Panoche Pass and Altamont Pass).  These screening tables 
present all factors considered distinguishing between the corridors carried forward and those eliminated 
from further consideration.  In addition, the primary considerations for elimination are highlighted. 

Evaluation Results—Review Of Alignment/Station Options 

Tables 2-H-4 through 2-H-20 compare alignment and station options investigated during the screening 
evaluation for the five regional study areas.  Within the five study areas alignment options were 
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considered in groups of geographically related segments.  Alignment options within each segment of each 
region were compared and ranked on a scale from one to five (least to most favorable) based on a 
relative comparison of ability to meet general project purpose and objectives using measures for each 
criterion.  The rankings were not transferable in every case to other segment comparisons. 
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Table 2-H-2 
Previous Studies, Primary Statewide Corridors – High-Speed Train Alignment Attainment of Objectives  

Los Angeles to the San Francisco Bay Area 
 

ALIGNMENTS 
Alignment Name = Alignment Carried Forward          Alignment Name = Alignment Eliminated              = Reason for Elimination   

OBJECTIVE 
Coastal Corridor  Interstate 5 (I-5) Corridor State Route 99 (SR-99) Corridor 

1 3 5 
Maximize Ridership / 
Revenue Potential 

• Slowest SF-LA travel times – 3:25 to 
4:30 depending on alignment option 

• Serves Coastal Cities/ Communities 
• Longest route between Los Angeles 

and San Francisco Bay Area (43%-
97% longer than I-5 Corridor) 

• Least ridership potential: 24-46% less 
ridership than shortest I-5 option 

• Fastest SF-LA travel times – 2:23 to 
2:31 depending on alignment option 

• Most direct route between Los 
Angeles and Northern Markets (San 
Francisco Bay Area or Sacramento) 

• No Service to Central Valley Cities 
(e.g., 20 miles from Bakersfield and 
46 miles from Fresno) 

• Very little projected growth in 
catchment area 

• Fast SF-LA Travel times – 2:34-2:47 depending on 
alignment option 

• Serves Central Valley Cities 
• More population served (1 million more than Coastal 

Corridor and 3-4 million more than I-5 Corridor) 
• 1.2 million more annual passengers than I-5 Corridor 

for Major North-South Markets 
• 3.3 million more annual intermediate market trips than 

I-5 Corridor 

3 2 5 
Maximize Connectivity and 
Accessibility 

• Serves Coastal Cities/Communities 
 

• Does not serve intermediate intercity 
travel markets 

 

• Serves Central Valley Cities 

1 5 4 Minimize Operating and 
Capital Costs 
 
 
 
 

• Longest route between Los Angeles 
and San Francisco Bay Area 

• Higher capital costs due to length and 
terrain (22% higher than I-5 Corridor 
and 12% higher than SR 99 Corridor)

• Difficult construction along coastal 
terrain 

• Highest amount of steep slope areas 
• Constrained alignment speeds along 

coastal areas (maximum speeds of 
150 mph) 

• Shortest route between Los Angeles 
and San Francisco Bay Area 

• Lowest capital costs 
 

• Marginally Longer route than I-5 
• Higher capital cost due to increased length and 

significantly more urban areas traversed (6% higher 
than I-5 Corridor) 

 

3 1 5 
Maximize Compatibility with 
Existing and Planned 
Development • Serves/Impacts  developed Coastal 

communities 
• Highest potential visual impacts 

• Traverses primarily undeveloped land • Serves developed Central Valley communities 
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ALIGNMENTS 
Alignment Name = Alignment Carried Forward          Alignment Name = Alignment Eliminated              = Reason for Elimination   

OBJECTIVE 
Coastal Corridor  Interstate 5 (I-5) Corridor State Route 99 (SR-99) Corridor 

Minimize Impacts on Natural 
Resources 3 3 3 
 • Low impacts on threatened and 

endangered species 
• Low impacts on water resources 
• Highest potential impacts on coastal 

resources 

• Highest potential impacts on 
threatened and endangered species 

• High Potential impacts on waterways and floodplains  
 

Minimize Impacts on Social 
and Economic Resources 2 3 3 
 • Highest potential population 

disturbance impacts 
• Highest visual impacts 

• Moderate potential impacts on 
farmland resources 

• Moderate visual and low population 
disturbance 

• Highest potential impacts on farmland resources 
• Moderate population disturbance and visual impacts  

Minimize Impacts on Cultural 
Resources 1 5 3 
 • Highest potential impacts on historic 

and cultural resources 
• Low potential impacts on historical 

resources 
• Moderate potential impacts on historic resources 

Maximize Avoidance of Areas 
with Geologic and Soils 
Constraints 

3 3 3 
 • Crosses least number of active faults 

• Difficult terrain and soil conditions  
• Moderate amount of faults, steep 

slopes and erodible soils 
• Few areas of steep slopes 
• Many areas with major faults and erodible soils 

Maximize Avoidance of Areas 
with Potential Hazardous 
Materials 

2 5 1 
 • Moderate potential impacts on areas 

with hazardous materials 
• Low potential impacts on areas with 

hazardous materials 
• Highest potential impacts on areas with hazardous 

materials 

 
 
1 2 3 4 5 

Least Favorable  Most Favorable 
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Table 2-H-3  
Previous Studies, Northern Mountain Crossing – High-Speed Train Alignment Attainment of Objectives  

Bay Area to Merced Region 
 

ALIGNMENTS 
Alignment Name = Alignment Carried Forward          Alignment Name = Alignment Eliminated               = Reason for Elimination 

OBJECTIVE 
Altamont Pass  Pacheco Pass Panoche Pass 

3 5 1 
Maximize Ridership/ 
Revenue Potential 

• Substantially less frequency to and from the 
major SF Bay Area intercity travel markets than 
the Pacheco Pass or Panoche Pass  

• Longer travel times between San Jose and Los 
Angeles than the Pacheco Pass or Panoche Pass

• More directly serves market between Bay Area 
to northern Central Valley Cities 

• Shorter travel times than Pacheco between 
Sacramento and the Bay Area (25 minutes less 
for express between Sacramento to San Jose;   
41 minutes less for express between 
Sacramento and San Francisco) 

• Highest ridership and revenue potential  
• Shorter travel times than Altamont between Los 

Angeles and San Jose (10 minutes shorter 
express; 26 minutes shorter local)  

• Comparable travel times with Altamont between 
Los Angeles and San Francisco (3 minutes 
longer express; 8 minutes shorter local) 

• Competitively serves market between Bay Area 
and Central Valley Cities 

• Increase of 1.1 million annual riders over 
Altamont Pass 

• Increase of $56 million annual revenue over 
Altamont Pass 

 

• Lowest ridership and revenue potential  
• Longer travel times than Pacheco between 

Sacramento and San Jose (37 minutes longer 
for express service)  

• Not a competitive connection between 
Sacramento/Northern San Joaquin Valley and 
the Bay Area (35-40 miles south of the Pacecho 
Pass) 

2 5 3 
Maximize Connectivity and 
Accessibility 

• Substantially less frequency to and from the 
major SF Bay Area intercity travel markets than 
the Pacheco Pass or Panoche Pass 

• Requirement for new SF Bay crossing makes 
service to SF Peninsula uncertain 

 
 

• Best connectivity/accessibility for major intercity 
travel markets 

• Does not provide a competitive connection 
between Sacramento/Northern San Joaquin 
Valley and the Bay Area  

• Provides good connectivity between the SF Bay 
Area and Southern California 
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ALIGNMENTS 
Alignment Name = Alignment Carried Forward          Alignment Name = Alignment Eliminated               = Reason for Elimination 

OBJECTIVE 
Altamont Pass  Pacheco Pass Panoche Pass 

4 3 2 Minimize Operating and 
Capital Costs 

• Lowest estimated capital costs 
• Requires 3 way service split to serve the Bay 

Area 
• Requires new Bay Crossing to serve San 

Francisco peninsula – high construction and 
environmental mitigation costs anticipated with 
new bridge could greatly reduce cost difference 
with Pacheco Pass and Panoche Pass 

• New SF Bay Crossing is a major additional 
constructability issue and source for project 
delay 

• High capital costs (estimated to cost $2 billion 
more than Altamont Pass) 

• Serves the Bay Area from the south (San Jose) 
requiring only one service split to serve both 
San Francisco Peninsula and East Bay 

• Much higher frequency of service than Altamont
• Requires fewer trainsets to provide similar 

service level than Altamont 
• Potentially lower operating and maintenance 

costs 

• Highest capital costs (estimated at 
approximately $500 million more than Pacheco 
Pass) 

• Longer than Pacheco (30 miles of additional line 
required) 

• Longer distance through mountain pass 
• Serves the Bay Area from the south (San Jose) 

requiring only one service split to serve both 
San Francisco Peninsula and East Bay 

• Much higher frequency of service than Altamont
• Requires fewer trainsets to provide similar 

service level than Altamont 

3 2 2 
Maximize Compatibility with 
Existing and Planned 
Development • Medium compatibility with existing and planned 

development through mountain pass 
• Low compatibility with existing and planned 

development through mountain pass 
• Low compatibility with existing and planned 

development through mountain pass 

1 3 3 
Minimize Impacts on Natural 
Resources 

• Highest potential impacts on sensitive wetlands, 
salt water marshes and aquatic habitat 

• Greatest impacts on SF Bay and Don Edwards 
Wildlife Refuge 

• High impacts on sensitive habitat that supports 
special status and endangered  

• Higher potential impacts on threatened and 
endangered species through the mountain pass 
section 

• Higher potential impacts on water resources and
park and recreation areas through mountain 
pass area 

• High impacts on water resources, wetlands and 
floodplains 

• Medium impacts on threatened and endangered 
species 

Wetlands (sites/area) (24/20.7 ac) Central Valley to Niles Junction 
(16/6.71 ac) Niles Junction to Redwood City 

(57/290ac) N/A 

Stream Crossings (number 
of crossings/linear ft) 

(58/2,900 linear ft and 7,014 linear ft for Bay 
Crossing) 

(77/3,850) N/A 

3 3 3 Minimize Impacts on Social 
and Economic Resources 

• Medium impacts on social and economic 
resources 

• Medium impacts on social and economic 
resources 

• Medium impacts on social and economic 
resources 

3 3 3 Minimize Impacts on Cultural 
Resources 
 • Medium impacts on cultural resources • Medium impacts on cultural resources  • Medium impacts on cultural resources 
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ALIGNMENTS 
Alignment Name = Alignment Carried Forward          Alignment Name = Alignment Eliminated               = Reason for Elimination 

OBJECTIVE 
Altamont Pass  Pacheco Pass Panoche Pass 

3 3 3 Maximize Avoidance of Areas 
with Geologic and Soils 
Constraints • High impacts for seismic constraints and shrink 

soils 
• Medium impacts on steep slopes 
• Low impacts on erodible soils 

• High impacts on erodible soils 
• Medium impacts on seismic constraints and 

steep slopes 
• Low impacts on shrink soils 

• Medium impacts on seismic constraints, shrink 
soils, erodible soils, and steep slopes 

• Longer length in mountainous areas 

3 3 4 Maximize Avoidance of Areas 
with Potential Hazardous 
Materials 
 

• Medium impacts on hazardous materials • Medium impacts on hazardous materials • Low impacts on hazardous materials 

 
1 2 3 4 5 

Least Favorable  Most Favorable 
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Table 2-H-4a  
Bay Area to Merced – High-Speed Train Alignment Evaluation Matrix  

San Francisco to San Jose Segment 
Alignment = Alignment Carried Forward     Alignment = Alignment Eliminated                    = Primary/Secondary Reason for Elimination 

 
Alignments 

U.S. 101 (Exclusive Guideway) Caltrain (Exclusive Guideway) Caltrain (Shared Use) 

Objective 

Transbay 
Terminal 
Station 

4th & King 
Terminal Station

Transbay 
Terminal Station

4th & King 
Terminal Station Four-Track  

Maximize Ridership/Revenue Potential 
Travel Time 

5 5 5 5 4 

Express 31 min. 30 min. 30 min. 28 min. 35 min. 

Local 39 min. 37 min. 37 min. 36 min. 41 min. 

5 5 5 5 5 
Length 

48.4 mi. 
(77.9 Km.) 

47.2 mi. 
(76.0 Km.) 

48.2 mi. 
(77.6 Km.) 

47.0 mi. 
(75.7 Km.) 

48.0 mi. 
(77.3 Km) 

Minimize Operating and Capital Costs. 

5 5 5 5 5 
Length 

48.4 mi. 
(77.9Km.) 

47.2 mi. 
(76.0 Km.) 

48.2 mi. 
(77.6 Km.) 

47.0 mi. 
(75.7 Km.) 

48.0 mi. 
(77.3 Km) 

5 5 5 5 4 
Operational Issues 

• Some speed 
restrictions due to 
curves. 

• Some speed 
restrictions due to 
curves. 

• Some speed 
restrictions due to 
curves. 

• Some speed 
restrictions due to 
curves. 

• Track capacity constraints due to shared 
use 

•  Need to optimize commuter & high-speed 
train schedules 

1 2 1 2 4 
Construction Issues 

• Construction 
adjacent to major 
freeway. 

• Stage construction, 
detours, nighttime 
work required. 

• Soft-ground 
tunneling to reach 
Transbay Terminal. 

• Construction 
adjacent to major 
freeway. 

• Staged 
construction, 
detours, nighttime 
work required. 

• Terminal on aerial 
structure above 
active Caltrain yard 
& station. 

• Construction 
adjacent to & 
above active 
railroad. 

• Staged 
construction, 
detours, nighttime 
work required. 

• Soft-ground 
tunneling to reach 
Transbay Terminal  

• Construction 
adjacent to & 
above active 
railroad. 

• Staged 
construction, 
detours, nighttime 
work required. 

• Terminal on aerial 
structure above 
active Caltrain yard 
& station  

• Construction of grade separations will 
require staged construction, shoo-flys, 
detours, & nighttime work. 

• Additional aerial structures adjacent to & 
above active railroad will require staged 
construction, detours, & nighttime work.  
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Alignments 
U.S. 101 (Exclusive Guideway) Caltrain (Exclusive Guideway) Caltrain (Shared Use) 

Objective 

Transbay 
Terminal 
Station 

4th & King 
Terminal Station

Transbay 
Terminal Station

4th & King 
Terminal Station Four-Track  

1 2 3 
• Low cost 
• Approx. 400 Mil. less than U.S. 101 

Exclusive Guideway 
• Uses existing infrastructure 

Capital Cost 

• Highest cost 
• Aerial structure 
• Major ROW costs 

• High cost 
• $300 Million less than U.S. 101 
• Aerial structure 
• Major ROW costs 

• Assumes ½ cost of Caltrain Electrification & 
½ cost of Caltrain San Francisco Downtown 
Extension 

1 2 2 4 
Right-of-Way 
Issues/Cost 

• Mostly commercial and industrial. 
• Major ROW costs 

• Mostly commercial & residential. 
• Less ROW costs 

• Commercial, residential & industrial 
properties adjacent to railroad at roads to 
be grade separated. 

• Bypass tracks take additional ROW 

2 1 4 
Land Use 

Compatibility and 
Conflicts • Generally commercial with numerous 

segments residential (typically behind 
sound walls) 

• Arial portion could be incompatible with 
residential development 

• Generally industrial with numerous 
segments of residential 

• Passes through multiple suburban town 
centers 

• Arial portion could be incompatible with 
residential development 

• Generally industrial with numerous 
segments of residential 

• Passes through multiple suburban town 
centers 

• Critical land use & design issues associated 
with grade separations 

1 3 
Visual Quality 

Impacts 
• Major New Visual Element – impacts on residential developments along freeway and Caltrain 

corridor 
• Impacts from grade separations – sensitive 

design critical 
Water Resources 

1 1 4 4 4 
# of crossings of 
alignment (linear ft of 
alignment centerline) 

27 
(1,350) 

27 
(1,350) 

19 
(950) 

19 
(950) 

19 
(950) 

Floodplain Impacts 4 4 4 4 4 
# of 100 yr. floodplain 
crossings 

31 31 25 25 25 

Length of alignment 
within 100 yr. 
floodplain 

12,331 12,331 14,048 14,048 14,048 

Percent of total length 
within floodplain 

18.1% 18.1% 20.1% 20.1% 20.1% 
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Alignments 
U.S. 101 (Exclusive Guideway) Caltrain (Exclusive Guideway) Caltrain (Shared Use) 

Objective 

Transbay 
Terminal 
Station 

4th & King 
Terminal Station

Transbay 
Terminal Station

4th & King 
Terminal Station Four-Track  

Threatened & 
Endangered Species 

Impacts 
2 2 4 4 4 

# of threatened & 
endangered species 
(per CNDDB) 

9 9 4 4 4 

# Federal endangered 7 7 3 3 3 
# Federal threatened 2 2 1 1 1 
# State endangered 3 3 2 2 2 
# State threatened 0 0 0 0 0 
Area of alignment 
within sensitive habitat 
(per CNDDB) 

526,911 526,911 383,674 383,674 383,674 

Environmental 
Justice Impacts 
(Demographics) 

4 4 4 4 4 

# block groups >50 
percent Minority 

66 66 56 56 56 

# block groups >50 
percent low-income 

1 1 1 1 1 

Potentially affected 
minority population 

20,735 20,735 18,716 18,716 18,716 

Potentially affected 
low-income population 

2 2 2 2 2 

Farmland Impacts 
 No farmland impacts 

Cultural Resources 
Impacts 5 1 4 

# of known resources 
within ROW 

• 3 historic resources • Adverse effects on 6 historic train stations: 
Santa Clara, Palo Alto, Menlo Park, San 
Carlos, Burlingame, & Millbrae.   

• Possible adverse effects on Santa Clara, 
Menlo Park, & Burlingame historic stations 
from single-track bypass structures – 
depending on design & location of bypass 

3 4 
Parks & Recreation/ 

Wildlife Refuge 
Impacts • Passes through or adjacent to 12 parks 

• Need to evaluate avoidance & mitigation 
alternatives 

• Passes through El Palo Alto Park 
• Need to evaluate avoidance & mitigation alternatives 

Wetlands (sites/area) (12/2.2 ac) (12/2.2 ac) (7/0.6 ac) (7/0.6 ac) (7/0.6 ac) 
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Alignments 
U.S. 101 (Exclusive Guideway) Caltrain (Exclusive Guideway) Caltrain (Shared Use) 

Objective 

Transbay 
Terminal 
Station 

4th & King 
Terminal Station

Transbay 
Terminal Station

4th & King 
Terminal Station Four-Track  

Soils/Slope 
Constraints 5 5 4 4 4 

Area of highly erodible 
soils (square meters) 

595,835 595,835 955,283 955,283 955,283 

Area of high shrink/ 
swell soils 
(square meters) 

830,006 830,006 989,454 989,454 989,454 

Area of steep slopes - 
greater the 9 percent 
(square meters) 

0% 0% 0% 0% 0% 

Seismic Constraints • San Bruno Fault 
• All high-speed train facilities would be designed taking into account existing soil, groundwater, and geologic conditions in the area and to 

withstand maximum credible earthquakes from fault activity in the area. 

 
  1 2 3 4 5 

                Least Favorable             Most Favorable 
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Table 2-H-4b  
Bay Area to Merced – High-Speed Train Station Evaluation Matrix  

San Francisco to San Jose Segment 
Station = Station Carried Forward     Station = Station Eliminated                    = Primary/Secondary Reason for Elimination 

 
 Station 

 Santa Clara 
(Optional) 

Redwood 
City Palo Alto Millbrae–SFO 4th  and King  Transbay Terminal 

 U.S. 101 U.S. 101 U.S. 101 U.S. 101  U.S. 101 

 
Caltrain 

Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway  

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain Exclusive 
Guideway 

Evaluation Criteria Caltrain Shared 
Use 

Caltrain 
Shared Use 

Caltrain 
Shared Use 

Caltrain Shared 
Use 

Caltrain Shared 
Use Caltrain Shared Use 

Maximize Ridership/Revenue Potential. 

4 2 2 3 5 5 
• 1,649,168 

employment 
• 1,130,289 

population 

• 1,649,168 
employment 

• 1,130,289 population 

Population/Employment 
Catchment 

(Year 2020) • 982,532 
employment 

• 845,419 
population 

• Assumes a station 
at San Jose 
(Diridon) 

• 363,620 
employment 

• 196,560 
population 

• 363,620 
employment 

• 196,560 
population 

• 446,180 
employment 

• 255,272 
population  

• Assumes a station in Oakland 

Maximize Connectivity and Accessibility. 

2 3 
3 5 5 

3 

3 

5 
4 5 

• VTA buses 
• 101 Freeway 

• Samtrans busses 
• Airport shuttles 
• 101 Freeway 

Intermodal Connections 

• Caltrain 
• ACE  
• Capital Corridor 
• VTA buses 
• Possible connector 

to San Jose 
Airport  

• Caltrain 
• Caltrain  
• VTA buses 

• Caltrain 
• Samtrans 

buses 
• Caltrain 
• Caltrain 
• Samtrans buses 
• BART to SFO & 

San Francisco 
• 101 Freeway  

• Caltrain 
• MUNI Metro 
• MUNI buses 
• 280 Freeway 
•  

• AC Transit buses 
• Greyhound 
• Para-transit 
• MUNI buses 
• Caltrain 
• Golden Gate Transit 
• Samtrans 
• BART and Muni Metro 

with subsurface 
connection to Market 
Street. 
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 Station 

 Santa Clara 
(Optional) 

Redwood 
City Palo Alto Millbrae–SFO 4th  and King  Transbay Terminal 

 U.S. 101 U.S. 101 U.S. 101 U.S. 101  U.S. 101 

 
Caltrain 

Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway  

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain Exclusive 
Guideway 

Evaluation Criteria Caltrain Shared 
Use 

Caltrain 
Shared Use 

Caltrain 
Shared Use 

Caltrain Shared 
Use 

Caltrain Shared 
Use Caltrain Shared Use 

Minimize Operating and Capital Costs. 

5 5 
4 

4 
4 

4 
4 4 

• See entry below • U.S. 101 
• No operation 

issues identified 

• See below • U.S. 101 
• Coordination with 

SFO services/ 
access 

• Coordination with 
Caltrain Yard & 
station operations 
& program 

• Coordination with 
Transbay Terminal 
operations & program 

Operational Issues 

Caltrain Corridor Options 
• Coordination with Caltrain regarding station operations, use of common & 

separate facilities, passenger flows, & other physical and operating 
relationships. 

  

5 5 

3 
3 

3 
1 

3 

5 5 5 

3 

5 
U.S. 101 
• Minimal 

construction 
impacts at 
stations 

(see below) U.S. 101 
• Minimal 

construction 
impacts at 
stations 

U.S. 101 & Caltrain 
separate use 
• Construction 

must occur over 
active railroad. 

• Staged 
construction & 
shooflys may be 
required. 

• Difficult construction 
in bay mud 

• Construction must 
occur over active 
railroad. 

• Staged 
construction & 
shooflys may be 
required. 

Caltrain separate use 
• Construction must occur over active railroad. 
• Staged construction & shooflys may be required. 

 • Coordination with 
Transbay Terminal 
operations & program 

Construction Issues 

• Minimal impact under Shared Use options 
Capital Cost • Urban station costs • Urban station 

costs 
• Aerial station 

over active train 
yard 

• Assume ½ cost of 
San Francisco Caltrain 
Downtown Extension 
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 Station 

 Santa Clara 
(Optional) 

Redwood 
City Palo Alto Millbrae–SFO 4th  and King  Transbay Terminal 

 U.S. 101 U.S. 101 U.S. 101 U.S. 101  U.S. 101 

 
Caltrain 

Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway  

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain Exclusive 
Guideway 

Evaluation Criteria Caltrain Shared 
Use 

Caltrain 
Shared Use 

Caltrain 
Shared Use 

Caltrain Shared 
Use 

Caltrain Shared 
Use Caltrain Shared Use 

3 3 3 

5 
5 

5 3 5 

5 5 5 5 

5 

U.S. 101 
• Acquire current 

amusement 
park. 

(see below) U.S. 101 
• Acquire industrial 

property. 

U.S. 101 and Caltrain 
Separate Use 

• Aerial easement 
needed 

• No ROW assumed 

Caltrain separate use 
• No ROW assumed. 
• Station on Caltrain ROW 

Right-of-Way Issues/Cost 

• No ROW 
assumed; station 
on Caltrain ROW 

Caltrain Shared Use 
• No separate station 
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 Station 

 Santa Clara 
(Optional) 

Redwood 
City Palo Alto Millbrae–SFO 4th  and King  Transbay Terminal 

 U.S. 101 U.S. 101 U.S. 101 U.S. 101  U.S. 101 

 
Caltrain 

Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway  

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain Exclusive 
Guideway 

Evaluation Criteria Caltrain Shared 
Use 

Caltrain 
Shared Use 

Caltrain 
Shared Use 

Caltrain Shared 
Use 

Caltrain Shared 
Use Caltrain Shared Use 

Maximize Compatibility with Existing and Planned Development. 

5 5 4 

3 
3 

3 4 

4 4 4 
4 

5 

U.S. 101 
• Station on 

commercial or 
undeveloped 
land  

• Better ability to 
accommodate 
parking 
structure 
compared to 
Caltrain 
corridor 
stations 

• Better vehicular 
traffic access 
than Caltrain 
corridor 
stations 

(see below) 

U.S. 101 
• Station on 

commercial or 
undeveloped 
land  

• Better ability to 
accommodate 
parking structure 
compared to 
Caltrain corridor 
stations 

• Better vehicular 
traffic access 
than Caltrain 
corridor stations 

U.S. 101 & Separate 
Use 

• Large station 
structure over 
existing Caltrain yard 
& station – generally 
compatible 

• Fully compatible & 
complementary  

Caltrain Separate Use 
• Introduce major structure over Caltrain ROW in town 

center – potential for critical visual/shade/shadow 
impacts and land use barrier.  

Land Use Compatibility 
and Conflicts 

• Generally 
compatible with 
commercial/ 
industrial area 

• Must be sensitive 
to historic station 

Caltrain Shared Use 
• For Shared Use, generally compatible with commercial 

in suburban town centers – grade separations in town 
centers could be disruptive to land use & street system 

• Fully compatible & 
complementary 
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 Station 

 Santa Clara 
(Optional) 

Redwood 
City Palo Alto Millbrae–SFO 4th  and King  Transbay Terminal 

 U.S. 101 U.S. 101 U.S. 101 U.S. 101  U.S. 101 

 
Caltrain 

Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway  

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain Exclusive 
Guideway 

Evaluation Criteria Caltrain Shared 
Use 

Caltrain 
Shared Use 

Caltrain 
Shared Use 

Caltrain Shared 
Use 

Caltrain Shared 
Use Caltrain Shared Use 

4 4 
4 

1 
1 

1 

5 5 5 5 
4 5 

U.S. 101 
• Minimal 

Impacts 

 U.S. 101 
• Minimal Impacts 

• Minimal impact 
given industrial/ 
commercial local, 
although 
residential being 
developed in 
Mission Bay area. 

• No impacts assumed. • Commercial/ 
industrial area but 
design must be 
sensitive to 
historic station 

Separate Use 
• Station box 

over rail line 
• Impacts on 

suburban town 
center  

Separate Use 
• Station box 

over rail line 
• Design must 

be sensitive 
to historic 
station 

• Impacts on 
suburban 
town center 

• Separate Use 
• Station box over 

rail line 
• Design must be 

sensitive to 
historic station 

  

Visual Quality Impacts 

Shared Use 
• No impacts 

  

Minimize Impacts on Natural Resources. 
Water Resources 

 
• No impacts from stations anticipated for water resources 

5 5 1 1 5 5 
• Located in 100-

year floodplain 
• Located in 

100-year 
floodplain 

Floodplain Impacts 

• Not in floodplain 

• Not in 
floodplain 

• Not in 
floodplain 

• Both stations 
located in 100-
year floodplain 

• Neither station 
located in 
floodplain 

• Neither station 
located in floodplain 
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 Station 

 Santa Clara 
(Optional) 

Redwood 
City Palo Alto Millbrae–SFO 4th  and King  Transbay Terminal 

 U.S. 101 U.S. 101 U.S. 101 U.S. 101  U.S. 101 

 
Caltrain 

Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway  

Caltrain 
Exclusive 
Guideway 

Caltrain 
Exclusive 
Guideway 

Caltrain Exclusive 
Guideway 

Evaluation Criteria Caltrain Shared 
Use 

Caltrain 
Shared Use 

Caltrain 
Shared Use 

Caltrain Shared 
Use 

Caltrain Shared 
Use Caltrain Shared Use 

5 3 5 
Threatened & Endangered 

Species Impacts 
• No impacts identified on statewide database • Potential impacts 

on California 
Clapper Rail 

• No impacts identified on statewide database 

Minimize Impacts on Social and Economic Resources. 

5 4 5 
Enviironmental Justice 

Impacts 
(Demographics) • No disproportion 

impacts 
anticipated 

• Minority populations in station 
area 

• No disproportion impacts 
anticipated 

• No disproportion impacts anticipated 

Farmland Impacts 
 

No stations located in farmlands  

Minimize Impacts on Cultural Resources. 

5 5 5 3 

5 3 3 
  

• No known cultural resources • No known cultural 
resources 

• Existing Historic 
Terminal 

• No impacts 
anticipated at new 
terminal 

Cultural Resource 
Impacts 

• Historic Train 
Station 

• Mitigation and/or 
sensitive design 
required 

• No known 
cultural 
resources 

• Historic 
Train station 

• Mitigation 
and/or 
sensitive 
design 
required  

• Historic Train 
station 

• Mitigation and/or 
sensitive design 
required 

  

Parks & Recreation/ 
Wildlife Refuge Impacts 

• No station located in public recreation or wildlife refuge areas 

 

1 2 3 4 5 
   Least Favorable             Most Favorable 
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Table 2-H-4c  
Bay Area to Merced – High-Speed Train Alignment Evaluation Matrix  

Oakland to San Jose Segment 
Alignment = Alignment Carried Forward     Alignment = Alignment Eliminated                    = Primary/Secondary Reason for Elimination 

 
Alignments 

 
Evaluation Criteria 

Mulford Line 
(Entire 

Segment) 

Hayward/ 
Niles/ 

Mulford 

WPRR/Niles 
/Mulford  

Hayward/ 
Tunnel/ 
Mulford 

WPRR/ 
Tunnel/ 
Mulford 

I-880 
(Entire 

Segment)  

Hayward/ 
I-880 

WPRR/ 
Hayward/ 

I-880 
Maximize Ridership/Revenue Potential. 

3 2 1 4 3 3 5 4 
Travel Time 

31 min. 34 min. 37 min. 27 min. 30 min. 32 min. 25 min. 28 min. 

5 3 3 5 4 5 5 4 
Length 

42.3 miles 
(26.4 km) 

46.2 miles 
(28.9 km) 

48.8 miles 
(30.5 km) 

42.2 miles 
(26.4 km) 

44.8 miles 
(28.0 km) 

42.0 miles 
(26.3 km) 

41.8 miles 
(26.1 km) 

44.4 miles 
(27.8 km) 

Minimize Operating and Capital Costs. 

5 3 3 5 4 5 5 4 
Length 

42.3 miles 
(26.4 km) 

46.2 miles 
(28.9 km) 

48.8 miles 
(30.5 km) 

42.2 miles 
(26.4 km) 

44.8 miles 
(28.0 km) 

42.0 miles 
(26.3 km) 

41.8 miles 
(26.1 km) 

44.4 miles 
(27.8 km) 

2 2 1 3 3 3 4 4 
Operational Issues 

• Restrictive 
curves on aerial 
structure above 
residential 
areas. 

•  Passes through 
Wildlife Refuge 

• Passes through 
Wildlife Refuge. 

• Very restrictive 
curves on Niles 
connector. 

• 2 industrial 
freight sidings 
need to be 
eliminated 

• Passes through 
Wildlife Refuge. 

• Very restrictive 
curves on the 
Niles connector & 
some speed 
restrictions on 
WPRR aerial 
segment 

• Passes 
through 
Wildlife 
Refuge. 

• 2 industrial 
freight sidings 
need to be 
eliminated 

• Passes 
through 
Wildlife 
Refuge 

• Restrictive 
curves on 
I-880 north of 
Fremont 

• 2 industrial 
freight 
sidings 
need to be 
eliminated 

• Some speed 
restrictions on 
the WPRR aerial 
segment 
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Alignments 

 
Evaluation Criteria 

Mulford Line 
(Entire 

Segment) 

Hayward/ 
Niles/ 

Mulford 

WPRR/Niles 
/Mulford  

Hayward/ 
Tunnel/ 
Mulford 

WPRR/ 
Tunnel/ 
Mulford 

I-880 
(Entire 

Segment)  

Hayward/ 
I-880 

WPRR/ 
Hayward/ 

I-880 

1 3 1 2 2 2 2 1 
Construction Issues 

• Construction of 
footings 
adjacent to 
railroad and to 
private ROW 

• Structure 
through Wildlife 
Refuge 

• Potential for 
rated use. 

• Structure 
through Wildlife 
Refuge. 

• Trench section 
in Niles 
connector 

• Existing 
commuter rail 
service 

• Structure through 
Wildlife Refuge. 

• Trench section in 
Niles connector. 

• Modifying BART 
Structure to allow 
for high-speed 
train s 

• Alignment 
changes from one 
side to other 

• Structure 
through 
Wildlife Refuge 

• Tunnel 
construction 
through 
Fremont 

• Structure 
through 
Wildlife 
Refuge 

• Tunnel 
construction 
through 
Fremont 

• Constructing 
aerial 
structure in 
median of 
I-880. 

• Widening 
highway at 
northern end 

• Constructin
g aerial 
structure in 
median of 
I-880. 

• Tunnel 
beneath 
Fremont 
Central Park 

• Construct-ing 
aerial structure 
in median of I-
88 

• Tunnel beneath 
Fremont Central 
Park 

• Modifying BART 
Structure 

2 5 4 1 1 2 5 4 
Capital Cost 

• Approx. $250 
million more. 

• Least costly • Least costly • Approx. $500 
more 

• Approx. $500 
more 

• Approx. $250 
million more. 

• Least costly • Least costly 

2 4 4 3 3 1 5 5 
Right-of-Way 
Issues/Cost 

• Approx. three 
times the 
lowest cost 

• Acquiring UPRR 
ROW & 
easement.  

• Acquiring 50-
foot wide strip 
of private 
property 

• Approx. twice 
the lowest cost 

• Acquiring UPRR 
ROW & 
easement. 

• Acquiring 2 
freight sidings 

• Approx. twice the 
lowest cost 

• Acquiring UPRR 
ROW & 
easement.  

• Acquiring 
UPRR ROW & 
easement.  

• Acquiring 2 
freight sidings 

• Acquiring 
UPRR ROW & 
easement.  

• Most costly 
• Acquiring 

strip of ROW 
for highway 
widening 
north of 
Fremont 

• Least costly 
• Acquiring 2 

freight 
sidings 

• Least costly 
• Acquiring UPRR 

ROW 
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Alignments 

 
Evaluation Criteria 

Mulford Line 
(Entire 

Segment) 

Hayward/ 
Niles/ 

Mulford 

WPRR/Niles 
/Mulford  

Hayward/ 
Tunnel/ 
Mulford 

WPRR/ 
Tunnel/ 
Mulford 

I-880 
(Entire 

Segment)  

Hayward/ 
I-880 

WPRR/ 
Hayward/ 

I-880 
Maximize Compatibility with Existing and Planned Development. 

1 3 2 5 
Land Use Compatibility 

and Conflicts 
• Acquisition of 

50-foot strip of 
private 
property 

• Within existing 
transportation 
corridor 

• Conflicts with 
expansion 
potential of 
existing rail 
service 
providers 

• Within existing transportation corridor 
• Conflicts with expansion potential of 

existing rail service providers 

• Conflicts with expansion 
potential of existing rail service 
providers 

• Requires subsurface easements 
for tunnel 

• Within existing transportation corridor 

1 3 4 4 
• Visual impact to residential homes 
• Visual impact in Santa Clara business district & in historic Alviso 

Visual Quality Impacts 

• Visual impact 
from guideway 
over private 
property 

(see above) 

• Visual impact 
from high 
aerial 
structure in I-
880 north of 
Fremont 

• Visual impact from transition 
aerial structure near Mission 
Boulevard 

Minimize Impacts on Natural Resources. 
Water Resources 1 1 1 3 3 5 5 5 

# of crossing of alignment 
(linear ft of alignment 
centerline) 

40 (2,000) 40 (2,000) 39 (1,950) 32 (1,600) 31 (1,550) 23 (1,150) 22 (1,100) 21 (1,050) 

Floodplain Impacts 1 3 3 5 5 2 4 4 
# of 100 yr. floodplain 
crossings 

18 18 19 17 15 22 22 23 

Length of alignment within 
100 yr. floodplain 

16,963 12,717 12,605 8,571 8,100 13,286 9,592 9,480 

Percent of total length 
within floodplain 

26.9% 18.3% 18.1% 13.5% 12.8% 21.2% 15.3% 15.0% 
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Alignments 

 
Evaluation Criteria 

Mulford Line 
(Entire 

Segment) 

Hayward/ 
Niles/ 

Mulford 

WPRR/Niles 
/Mulford  

Hayward/ 
Tunnel/ 
Mulford 

WPRR/ 
Tunnel/ 
Mulford 

I-880 
(Entire 

Segment)  

Hayward/ 
I-880 

WPRR/ 
Hayward/ 

I-880 
Threatened & 

Endangered Species 
Impacts 

1 2 2 3 3 4 3 1 

# of threatened & 
endangered species 
(per CNDDB) 

5 4 5 2 3 3 3 5 

   # Federal Endangered 3 3 4 2 2 2 3 4 
   # Federal Threatened 2 1 1 0 1 1 0 1 
   # State Endangered 1 1 2 1 1 1 1 1 
   #  State Endangered 0 0 0 0 0 0 0 0 
Area of Alignment within 
Sensitive Habitat 
(per CNDDB) 

382,631 320,615 313,301 262,483 271,282 221,455 255,921 464,067 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts 
(Demographics) 

4 2 3 3 4 5 2 3 

# Block groups >50 
percent minority 63 66 63 63 59 52 59 55 

# Block groups >50 
percent low-Income 0 0 1 0 1 1 1 2 

Potentially affected 
minority population 13,090 16,689 15,285 15,427 13,956 11,405 15,791 14,321 

Potentially affected low-
income population 0 0 0 0 0 14 14 14 

Farmland Impacts 1 2 2 3 3 5 4 4 
Area of prime farmland 
(square meters) 

48,099 12,875 12,875 12,947 12,947 30,489 54,805 54,805 

Area of unique farmland 
(square meters) 

45,569 38,605 38,605 0 0 0 0 0 

Area of farmland of 
Statewide importance 
(square meters) 

3,988 3,988 3,988 3,988 3,988 0 0 0 

Minimize Impacts on Cultural Resources. 
Cultrual Resources 

Impacts TBD TBD TBD TBD TBD TBD TBD TBD 
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Alignments 

 
Evaluation Criteria 

Mulford Line 
(Entire 

Segment) 

Hayward/ 
Niles/ 

Mulford 

WPRR/Niles 
/Mulford  

Hayward/ 
Tunnel/ 
Mulford 

WPRR/ 
Tunnel/ 
Mulford 

I-880 
(Entire 

Segment)  

Hayward/ 
I-880 

WPRR/ 
Hayward/ 

I-880 

1 1 1 1 1 5 3 3 
Parks & Recreation/ 

Wildlife Refuge Impacts  
• Passes through Don Edwards National Wildlife Refuge 
• Extremely Sensitive biological resource area  • - Passes through Fremont Central 

Park Lake 
Wetlands (sites/area) 35/60.6 ac 24/49.9 ac 24/49.9 ac 28/52.3 ac 28/52.3 ac 12/5.7 ac 13/13.8 ac 13/13.8 ac 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 5 3 3 4 4 4 4 4 
Area of Highly Erodible 
Soils (square meters) 

759,411 1,261,971 1,271,056 1,256,284 1,270,645 1,148,815 1,270,251 1,279,336 

Area of High Shrink/Swell 
Soils (square meters) 

1,740,288 1,933,528 1,973,293 1,737,344 1,767,536 1,714,710 1,725,691 1,750,639 

Area of Steep Slopes - 
greater the 9 percent 
(square meters) 

0 0 0 0 0 0 0 0 

4 3 2 1 1 5 3 2 
Seismic Constraints 

• Silver Creek Fault 
3 times 

• Silver Creek Fault 
once 

• Hayward Fault 
twice 

• Silver Creek Fault 
once 

• Hayward Fault 3 
times 

• Silver Creek 
Fault once & 
adjacent to 
Hayward Fault in 
Fremont 

• Silver Creek 
Fault once & 
adjacent to 
Hayward Fault 
for several miles

• Cross Silver 
Creek Fault once

• Silver Creek 
Fault once 

• Hayward Fault
twice 

• Silver Creek Fault 
once 

• Hayward Fault 3 
times 

 • All high-speed train facilities would be designed taking into account existing soil, groundwater, and geologic conditions in the area and to withstand 
maximum credible earthquakes from fault activity in the area. 

 

     1 2 3 4 5 
               Least Favorable              Most Favorable 
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Table 2-H-4d 
Bay Area to Merced – High-Speed Train Station Evaluation Matrix 

Oakland to San Jose Segment 
Station = Station Carried Forward     Station = Station Eliminated                    = Primary/Secondary Reason for Elimination 

 
 Stations 

South Alameda Co. Oakland Airport/ 
Coliseum 

Oakland Terminus 
Station 

Mowry Avenue 
(I-880 Alignment Only) 

Coliseum BART Station 
(Hayward/Mulford 
 Alignment Only) 

West Oakland 

Fremont Auto Mall Parkway 
(Mulford Alignments Only) 

Coliseum BART Station 
(WPRR/Tunnel/Mulford 

Alignment Only) 
Lake Merritt 

Warm Springs 
(I-880/Hayward & WPRR 

Alignments Only) 

 
12th/City Center 

 

Evaluation Criteria 
 

Union City 
(Hayward/I-880 & WPRR 

Alignments Only) 

I-880/Hegenberger 
(I-880 Alignment Only) 

Jack London Square 

Maximize Ridership/Revenue Potential. 

4 3 5 
Population/Employment 

Catchment 
(Year 2020) • 808,533 employment 

• 462,395 population 
• 593,747 employment 
• 250,185 population 
 

• 2,565,241 employment 
• 1,244,401 population 
• (Assumes station in downtown 

San Francisco) 

Maximize Connectivity and Accessibility. 

4 5 5 

5 5 3 

5 5 

5 
4 

3 
• I-880 Freeway •  BART 

• Capital commuter rail 
• AC Transit buses 
• Connector to Oakland Airport 

• All BART lines 
• AC Transit buses 

• I-880 Freeway (1.5 mi.) 
• Capitol commuter rail 
• ACE commuter rail 
• AC Transit buses 

• BART 
• Capital commuter rail 
• AC Transit buses 
• Connector to Oakland Airport 

• 2 BART lines 
• AC Transit buses 

Intermodal Connections 

• BART 
• AC Transit buses 

• AC Transit buses 
• Connector to Oakland Airport 

• All BART lines  
• AC Transit buses 
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 Stations 

South Alameda Co. Oakland Airport/ 
Coliseum 

Oakland Terminus 
Station 

Mowry Avenue 
(I-880 Alignment Only) 

Coliseum BART Station 
(Hayward/Mulford 
 Alignment Only) 

West Oakland 

Fremont Auto Mall Parkway 
(Mulford Alignments Only) 

Coliseum BART Station 
(WPRR/Tunnel/Mulford 

Alignment Only) 
Lake Merritt 

Warm Springs 
(I-880/Hayward & WPRR 

Alignments Only) 

 
12th/City Center 

 

Evaluation Criteria 
 

Union City 
(Hayward/I-880 & WPRR 

Alignments Only) 

I-880/Hegenberger 
(I-880 Alignment Only) 

Jack London Square 

 • BART 
• Capital commuter rail 
• AC Transit buses 

 • Amtrak 
• Capitol commuter rail 
• AC transit buses 

Minimize Operating and Capital Costs. 

5 5 4 
• Potential joint use by rail transit 

providers for Mulford and 
Hayward 

Operational Issues 

• None apparent at this time 

• None apparent at this time 

• All terminals are designed as two 
track terminals.  All can be 
expanded to four tracks – West 
Oakland at 1 level & the others 
at 2 levels.  All terminals have 
tailtracks for storage & 
inspection, minor servicing & 
catering 

1 4 2 

5 5 3 

1 2 

5 
5 

1 
• Construction over active freeway • Deep tunneling through 

Embarcadero area 
• None apparent at this time • Tunneling beneath Laney College 

Construction Issues 

• Relocation of BART & constructing 
between two operating railroads 

• WPRR would require construction 
of aerial structure & station 
directly adjacent to the BART 
aerial station  • Cut-and-cover, deep tunneling, & 

deep excavation.  Construction 
under BART station 
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 Stations 

South Alameda Co. Oakland Airport/ 
Coliseum 

Oakland Terminus 
Station 

Mowry Avenue 
(I-880 Alignment Only) 

Coliseum BART Station 
(Hayward/Mulford 
 Alignment Only) 

West Oakland 

Fremont Auto Mall Parkway 
(Mulford Alignments Only) 

Coliseum BART Station 
(WPRR/Tunnel/Mulford 

Alignment Only) 
Lake Merritt 

Warm Springs 
(I-880/Hayward & WPRR 

Alignments Only) 

 
12th/City Center 

 

Evaluation Criteria 
 

Union City 
(Hayward/I-880 & WPRR 

Alignments Only) 

I-880/Hegenberger 
(I-880 Alignment Only) 

Jack London Square 

 • None apparent at this time  • Deep tunneling through 
Embarcadero area & mining of 
concourse area in Bay mud. 

• Construction under active 
railroad 

• Highest cost • Less cost 
• Lowest cost • Lowest cost 
• Less cost • Less cost 

Capital Cost 

• Less cost 

• Similar costs 

• Highest cost 
• Highest cost • Highest cost 
• Highest cost • Highest cost 
• Highest cost • Lowest cost 

Right-of-Way Issues/Costs 

• Lowest cost 

• Similar costs 

• Highest cost 

Maximize Compatibility with Existing and Planned Development. 

3 

3 

5 
5 5 

5 
• Compatible land uses 
• Mowry Station requires taking 

commercial property – compatible  

• Compatible land uses • Adjacent to BART in mixed-use 
area, including residential, 
commercial & light industrial 

• Compatible land uses • Compatible land uses • Underground in mixed use area, 
including residential & 
commercial 

Land Use Compatibility And 
Conflicts 

• Compatible land uses • Requires taking commercial 
property 

• In highly developed commercial 
area – compatible 
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 Stations 

South Alameda Co. Oakland Airport/ 
Coliseum 

Oakland Terminus 
Station 

Mowry Avenue 
(I-880 Alignment Only) 

Coliseum BART Station 
(Hayward/Mulford 
 Alignment Only) 

West Oakland 

Fremont Auto Mall Parkway 
(Mulford Alignments Only) 

Coliseum BART Station 
(WPRR/Tunnel/Mulford 

Alignment Only) 
Lake Merritt 

Warm Springs 
(I-880/Hayward & WPRR 

Alignments Only) 

 
12th/City Center 

 

Evaluation Criteria 
 

Union City 
(Hayward/I-880 & WPRR 

Alignments Only) 

I-880/Hegenberger 
(I-880 Alignment Only) 

Jack London Square 

 • Compatible land uses  • Below existing train terminal – 
compatible 

3 5 

5 5 

5 

5 
3 

5 

Visual Quality Impacts 

• Minimal visual impact except Mowry 
Avenue with high visual impact. 

• High visual impact for approach 
structure for I-880 Station 

• Other stations directly adjacent 
to existing major transit stations 
– minimal visual impact 

• Minimal visual impact except for 
entryways that would need to 
designed to be attractive and 
easily distinguished 

Minimize Impacts on Natural Resources. 

5 
Water Resources 

• None of the stations are expected to have impacts on critical water resources 

5 

4 

5 

5 

5 

Floodplain Impacts 

• Auto Mall Parkway Station in 
floodplain 

• No stations in floodplain 

5 
Threatened & Endangered 

Species Impacts  
• No threatened or endangered species were identified for the station areas 



APPENDIX 2-H   Bay Area to Merced 
California High-Speed Train Program EIR/EIS           HST Station/Alignment Screening Evaluation 

                                                                                      Table 2-H-4d Page 5 of 5                U.S. Department
of Transportation
Federal Railroad
Administration 

 Stations 

South Alameda Co. Oakland Airport/ 
Coliseum 

Oakland Terminus 
Station 

Mowry Avenue 
(I-880 Alignment Only) 

Coliseum BART Station 
(Hayward/Mulford 
 Alignment Only) 

West Oakland 

Fremont Auto Mall Parkway 
(Mulford Alignments Only) 

Coliseum BART Station 
(WPRR/Tunnel/Mulford 

Alignment Only) 
Lake Merritt 

Warm Springs 
(I-880/Hayward & WPRR 

Alignments Only) 

 
12th/City Center 

 

Evaluation Criteria 
 

Union City 
(Hayward/I-880 & WPRR 

Alignments Only) 

I-880/Hegenberger 
(I-880 Alignment Only) 

Jack London Square 

Minimize Impacts on Social and Economic Resources. 

5 3 

5 3 

5 
5 

3 
5 

Environmental Justice 
Impacts 

(Demographics) 

• All stations are within existing 
transportation corridors. 

• The Mowry Avenue site would be 
closest to residential areas 

• The WPRR Station would be 
closest to minority housing 

• West Oakland and Lake Merritt 
Stations adjacent to minority 
housing.  City Center and Jack 
London Sq in commercial areas 

5 
Farmland Imapcts 

 
• No stations located on prime farmland. 

Minimize Impacts on Cultural Resources. 

5 
Cultural Resources Impacts 

• None of the stations are in areas with known cultural resources – no affirmative survey conducted 

5 

3 

5 

5 

5 

Parks Recreation/Wildlife 
Refuge Impacts 

• The Mulford alignment Station is 
adjacent to the wildlife refuge 

• All other stations would not affect 
Parks/Recreation/or Wildlife refuge 

• No station would affect Parks/Recreation/or Wildlife refuge 

1 2 3 4 5 
Least Favorable             Most Favorable 
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Table 2-H-4e 
Bay Area to Merced – High-Speed Train Alignment Evaluation Matrix  

San Jose to Merced Segment 
Alignment = Alignment Carried Forward     Alignment = Alignment Eliminated                    = Primary/Secondary Reason for Elimination 

 
Alignment 

  
Pacheco Pass Diablo Range Direct 

 

Evaluation Criteria 
Caltrain/ 
Gilroy/ 

Pacheco Pass 

Morgan Hill/ 
Caltrain/ 

Pacheco Pass 

Caltrain/ 
Morgan Hill/ 

East 101/ 
Pacheco 

Pass 

Caltrain/ 
Morgan Hill/ 

Foothill/ 
Pacheco Pass 

Merced 
Southern 

(Central Valley 
Portion) 

Direct Tunnel 
(Northern or 

Southern 
connection to 

Merced) 

Northern 
Tunnel  

Minimize 
Tunnel) 

Tunnel Under 
Park  

Maximize Ridership/Revenue Potential.    
Travel Time 

(Merced to San Jose) 3 3 4 4 5 5 5 5 5 
Express Service [a] 46 min. 43 min. 39 min. 39 min. 39 min. 42 min. Approximately 15 minutes less than Pacheco Options 
Local Service [b] 58 min. 55 min. 52 min. 51 min. 47 min. 50 min.    

3 3 3 3 5 5 5 5 5 
Length 

(Constructed Miles) 
120.3 miles 
(193.7 km) 

116.7 miles 
(187.9 Km) 

117.0 miles 
(188.4 Km) 

116.1 miles 
(186.9 Km) 

92.0 miles 
(148.1 km) 

91.4 miles 
(147.2 km) 

 
Slightly (1-2 miles) longer than the Direct Tunnel 
Options 

Minimize Operating and Capital costs.    

3 3 3 3 5 5 5 5 5 
Length 

120.3 miles 
(193.7 km) 

116.7 miles 
(187.9 Km) 

117.0 miles 
(188.4 Km) 

116.1 miles 
(186.9 Km) 

92.0 miles 
(148.1 km) 

91.4 miles 
(147.2 km) 

Slightly (1-2 miles) longer than the Direct Tunnel 
Options 

Operational Issues 2 4 
• Two additional stations 
• More overall system length – additional operating cost 
• Merced on Los Angeles to Bay Area rail line. 
• Additional definition is needed for operating speeds & ventilation & 

fire/life/safety requirements for long tunnel segments. 

• Two fewer stations 
• Less overall system length – less operating cost 
• Merced not on Los Angeles to Bay Area rail line. 
• Additional definition is needed for operating speeds & ventilation & fire/life/safety 

requirements for long tunnel segments. 

 

• Alignments on separate guideways that meet high-speed train standards.    
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Alignment 
  

Pacheco Pass Diablo Range Direct 
 

Evaluation Criteria 
Caltrain/ 
Gilroy/ 

Pacheco Pass 

Morgan Hill/ 
Caltrain/ 

Pacheco Pass 

Caltrain/ 
Morgan Hill/ 

East 101/ 
Pacheco 

Pass 

Caltrain/ 
Morgan Hill/ 

Foothill/ 
Pacheco Pass 

Merced 
Southern 

(Central Valley 
Portion) 

Direct Tunnel 
(Northern or 

Southern 
connection to 

Merced) 

Northern 
Tunnel  

Minimize 
Tunnel) 

Tunnel Under 
Park  

4 4 4 2 1 4 
Construction Issues 

• Need to determine type of structure for wetland areas 
• For tunnels:  

- Highly variable soil types & faults 
- Need to determine best tunneling approach 
- Ventilation/fire/life/safety issues 

• Major cuts required for Foothills Alignment. 
• Monterey Highway corridor would need to be reconstructed to 

accommodate highway, Caltrain, UPRR, & high-speed train needs.  
Maintenance of vehicular & train traffic will be critical. 

• Constructing aerial structure and stations in Gilroy and Morgan Hill over 
or near active railroad tracks will require staging, detours and additional 
ROW 

• Type of structure for wetland areas 
• For tunnels: 

- Long tunnels  
- Highly variable soil types 

- Multiple faults 
- Ventilation/fire/life/safety issues

• Impracticable to construct 30+ mile 
tunnel with California’s 
geology/seismic conditions 

• Need to determine type of structure for wetland 
areas 

• For tunnels: 
- Highly variable soil types & faults 
- Need to determine best tunneling approach 
- Ventilation/fire/life/safety issues 

• Major cuts required for Foothills Alignment. 
• Tunnels substantially less length than Direct Tunnel 

Option (11-16 miles of total tunneling) 
• Minimize Tunnel and Tunnel Under Park option 

allow for no highway access for construction 
• Northern Tunnel Option allows for construction 

access from Highway 130. 

4 4 4 4 2 2 3 4 3 
Capital Cost 

Approx. $200 Million more than Pacheco 
Pass/Foothills 

Least Costly Quantm study estimated nearly $3 
billion more than Minimize Tunnel 
option 

Higher cost 
than the 
Minimize 
Tunnel Option 
(Quantm 
study 
estimated at 
$480 million 
more) 

Least Costly. 
Approximately 
the same level 
of cost as or 
less then the 
cost of the 
Pacheco 
Pass/Gilroy/ 
Caltrain 
Option 

Higher cost than 
the Minimize 
Tunnel Option 
(Quantm study 
estimated at $360 
million more) 
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Alignment 
  

Pacheco Pass Diablo Range Direct 
 

Evaluation Criteria 
Caltrain/ 
Gilroy/ 

Pacheco Pass 

Morgan Hill/ 
Caltrain/ 

Pacheco Pass 

Caltrain/ 
Morgan Hill/ 

East 101/ 
Pacheco 

Pass 

Caltrain/ 
Morgan Hill/ 

Foothill/ 
Pacheco Pass 

Merced 
Southern 

(Central Valley 
Portion) 

Direct Tunnel 
(Northern or 

Southern 
connection to 

Merced) 

Northern 
Tunnel  

Minimize 
Tunnel) 

Tunnel Under 
Park  

2 2 3 3 5 4 
Right-of-Way Issues 

• Farmland east 
of I-5 & south 
of Gilroy. 

• Properties 
around Gilroy 
Station & 
Caltrain 
corridor for 
UPRR & 
highway 
relocation. 

• Farmland east 
of I-5. 

• Properties 
around Morgan 
Hill Station & 
Caltrain 
corridor for 
UPRR & 
highway 
relocation. 

• Farmland 
east of I-5. 

• Properties 
for Morgan 
Hill Station & 
commercial 
property 
along 
Freeway. 

• Properties 
along 
Caltrain 
corridor for 
UPRR & 
highway 
relocation. 

• Farmland east 
of I-5. 

• Properties for 
Morgan Hill 
Station & and 
residential an 
open space 
properties in 
foothills 

• Properties 
along Caltrain 
corridor for 
UPRR & 
highway 
relocation. 

• Least impact due to long tunnel 
• Farmland north and east of Merced 
• Properties near 101 and crossing of 

SR-87 

• Low Impact due to shorter length of alignment. 
• Only small portion of alignment in developed rights 

of way. 
• Farmland north and east of Merced 
• Properties near 101 and crossing of SR-87 

Maximize Compatibility with Existing and Planned Development. 

3 2 1 4 3 
Land Use Compatibility 

and Conflicts 
• Alignment generally compatible with rail & highway 

corridors. 
• Rail alignment 

less compatible 
with rural/ 
residential land 
uses in foothills 

• Fewer land use compatibility issues 
due to long tunnel 

• Similar levels of compatibility as compared with the 
Pacheco Options. 
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Alignment 
  

Pacheco Pass Diablo Range Direct 
 

Evaluation Criteria 
Caltrain/ 
Gilroy/ 

Pacheco Pass 

Morgan Hill/ 
Caltrain/ 

Pacheco Pass 

Caltrain/ 
Morgan Hill/ 

East 101/ 
Pacheco 

Pass 

Caltrain/ 
Morgan Hill/ 

Foothill/ 
Pacheco Pass 

Merced 
Southern 

(Central Valley 
Portion) 

Direct Tunnel 
(Northern or 

Southern 
connection to 

Merced) 

Northern 
Tunnel  

Minimize 
Tunnel) 

Tunnel Under 
Park  

2 3 3 1 4 3 
Visual Quality Impacts 

• Tunnel 
segments 
minimize 
visual 
impacts. 

• Surface & 
aerial sections 
in Pass create 
visual change 
in natural 
environment 

• Although on 
berm or 
structure to 
Gilroy, visual 
effects on flat 
valley 
(farmlands, 
rural, & 
wetland/ 
natural 
habitat  

• Tunnel 
segments 
minimize visual 
impacts. 

• Surface and 
aerial sections 
in Pass create 
visual change 
in natural 
environment. 
Impacts less 
severe than 
Gilroy 
alignment. 

• Tunnel 
segments 
minimize 
visual 
impacts. 

• Surface and 
aerial 
sections in 
the Pass 
create visual 
change in 
natural 
environment. 

• Impacts less 
severe than 
Gilroy 
alignment. 

• Tunnel 
segments 
minimize visual 
impacts. 

• Surface and 
aerial sections 
in Pass create 
visual change 
in natural 
environment. 

• Travels 
through natural 
foothills 
introducing 
new major 
visual element. 

• Area in tunnel will minimize visual 
impacts. 

• Even though on low berm or 
structure, will have visual effects on 
flat San Joaquin Valley 
characterized by farmlands, sparse 
rural development, & wetlands/ 
natural habitat areas. 

• New structures crossing U.S. 101 & 
SR-87 will be a new visual element. 

• Tunnel segments minimize visual impacts. 
• Surface & aerial sections in Pass create visual 

change in natural environment. 
• No roads or other developed viewing points. 
• Minimize Tunnel option has less tunnel length than 

Northern Tunnel and Tunnel under Park Option. 
• Even though on low berm or structure, will have 

visual effects on flat San Joaquin Valley 
characterized by farmlands, sparse rural 
development, & wetlands/ natural habitat areas. 

• New structures crossing U.S. 101 & SR-87 will be a 
new visual element. 

Minimize Impacts on Natural Resources.  
Water Resources 1 2 1 2 5 5 5 

# of crossing of 
alignments (linear ft of 
alignment centerline) 

77 (3,850) 65 (3,250) 78 (3,900) 70 (3,500) 27 (1,350) 27 (1,350) Over 30% less potential impacts on surface waters 
than Pacheco Options 

Floodplain Impacts 1 2 2 2 5 5 5 5 5 
# of 100 yr. floodplain 
crossings 

40 36 51 40 21 16    

Total length of alignment 
(meters) 

256,432 250,640 251,000 249,500 176,316 178,474 Slightly (1-2 miles) longer than the Direct Tunnel 
Options 
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Alignment 
  

Pacheco Pass Diablo Range Direct 
 

Evaluation Criteria 
Caltrain/ 
Gilroy/ 

Pacheco Pass 

Morgan Hill/ 
Caltrain/ 

Pacheco Pass 

Caltrain/ 
Morgan Hill/ 

East 101/ 
Pacheco 

Pass 

Caltrain/ 
Morgan Hill/ 

Foothill/ 
Pacheco Pass 

Merced 
Southern 

(Central Valley 
Portion) 

Direct Tunnel 
(Northern or 

Southern 
connection to 

Merced) 

Northern 
Tunnel  

Minimize 
Tunnel) 

Tunnel Under 
Park  

Length of alignment within 
100 year floodplain 

31,023 29,432 32,514 24,269 14,780 10,367 Approximately 60-80% less potential floodplain 
encroachment than Pacheco Pass Options 

Percent of total length 
within floodplain 

12.1% 11.7% 13.0% 9.7% 8.4% 5.8%    

Threatened & 
Endangered Species 

Impacts 
2 2 1 1 5 5 3 3 3 

# of threatened & 
endangered species 
(per CNDDB) 

3 4 5 5 5 3 No significant difference in the number of special 
status species occurrence as compared with Pacheco 
Pass options. 

   # Federal endangered 2 3 3 3 2 2    
   # Federal threatened 1 1 2 2 1 0    
   # State endangered 0 1 1 0 1 0    
   # State endangered 2 2 2 2 2 2    
Area of Alignment within 
Sensitive Habitat 
(per CNDDB) 

1,053,770 1,065,527 1,210,685 1,309,607 788,199 766,289 2400 – 3000 acres (or 24-30%) less encroachment 
on Special status species habitat than Pacheco Pass 
options 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts 
(Demographics) 

4 5 5 5 5 5 5 

# block groups >50 
percent minority 

38 32 31 26 27 30 

# block groups >50 
percent low-Income 

0 0 0 0 0 0 

Potentially affected 
minority population 

7,462 4,399 4,097 4,020 4,341 4,251 

Potentially affected low-
income population 

0 0 0 0 0 0 

These alignment options have very similar potential  
impacts on environmental justice communities, since 
they do not pass through Gilroy. 

Farmland Impacts 1 3 3 3 5 5 4 4 4 
Area of prime farmland 
(square meters) 

1,718,152 1,723,213 1,673,135 1,280,980 418,636 491,598 16-27% reduction in potential impact to Prime 
farmland compared to Pacheco Pass Options. 

Area of unique farmland 
(square meters) 

456,833 456,833 454,120 473,200 36,291 92,857 70% reduction in potential impact to Unique farmland 
compared to Pacheco Pass Options. 

Area of farmland of 
statewide importance 

855,365 657,124 649,175 632,244 748,199 660,366 19-42% increase in potential impact to farmlands of 
statewide importance compared to Pacheco Pass 
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Alignment 
  

Pacheco Pass Diablo Range Direct 
 

Evaluation Criteria 
Caltrain/ 
Gilroy/ 

Pacheco Pass 

Morgan Hill/ 
Caltrain/ 

Pacheco Pass 

Caltrain/ 
Morgan Hill/ 

East 101/ 
Pacheco 

Pass 

Caltrain/ 
Morgan Hill/ 

Foothill/ 
Pacheco Pass 

Merced 
Southern 

(Central Valley 
Portion) 

Direct Tunnel 
(Northern or 

Southern 
connection to 

Merced) 

Northern 
Tunnel  

Minimize 
Tunnel) 

Tunnel Under 
Park  

(square meters) Options. 

Minimize Impacts on Cultural Resources. 
Cultural Resources 

Impacts 3 4 4 4 4 4 4 4 4 
# of known resources 
within ROW 

2 historic train 
stations 

1 historic train 
station 

1 historic train 
station 

1 historic train 
station 

1 historic train 
station 

1 historic train 
station 

1 historic train 
station 

1 historic train 
station 

1 historic train 
station 

2 3 3 3 1 2 3 2 3 
Parks & Recreation/ 

Wildlife Refuge 
Impacts • Passes through San Luis National Wildlife Refuge Complex & major 

wetland areas on both sides of Pacheco Pass 
• Passes through 

San Luis 
National 
Wildlife Refuge 
Complex & 
major wetland 
areas 

• Passes through 
major wetland 
areas.  Avoids 
San Luis 
Wildlife Refuge 

• Passes to 
the North of 
Henry Coe 
State Park  

• Passes 
through 
Henry Coe 
State Park  

• Passes through 
Henry Coe State 
Park in Tunnel 

Wetlands (sites/area) 57/289.9 ac 61/394.1 ac 58/391.9 ac 62/391.9 ac 36/15.5 ac 32/12.2 ac 20/7.8 ac 31/13.7 ac 26/12.1 ac 

Maximize Avoidance of Areas with Geologic and Soils Constraints.    

Soils/Slope Constraints 3 3 3 3 5 5 4 3 3 
Area of highly erodible 
soils (square meters) 

3,636,050 3,865,027 3,769,173 3,865,027 1,363,058 2,369,798 17% of length 
in difficult 
excavation 
areas 

22% of length 
in difficult 
excavation 
areas 

20% of length in 
difficult 
excavation areas 

Area of high shrink/swell 
soils (square meters) 

2,404,320 2,223,381 2,263,452 2,223,381 1,013,721 1,154,333 14% of length 
in landslide 
prone areas 

18% of length 
in landslide 
prone areas 

18% of length in 
landslide prone 
areas 

Area of steep slopes - 
greater the 9 percent 
including tunnel segments 
(square meters) 

523,902 533,132 546,791 584,658 832,481 626,369 <1% of 
length in 
areas of slope 
instability 

8% of length 
in areas of 
slope 
instability 

4% of length in 
areas of slope 
instability 
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Alignment 
  

Pacheco Pass Diablo Range Direct 
 

Evaluation Criteria 
Caltrain/ 
Gilroy/ 

Pacheco Pass 

Morgan Hill/ 
Caltrain/ 

Pacheco Pass 

Caltrain/ 
Morgan Hill/ 

East 101/ 
Pacheco 

Pass 

Caltrain/ 
Morgan Hill/ 

Foothill/ 
Pacheco Pass 

Merced 
Southern 

(Central Valley 
Portion) 

Direct Tunnel 
(Northern or 

Southern 
connection to 

Merced) 

Northern 
Tunnel  

Minimize 
Tunnel) 

Tunnel Under 
Park  

5 3 1 5 
• Cross 

Ortigalita 
Fault in 
tunnel. 

• Cross Silver 
Creek & 
Calaveras 
faults at-
grade. 

• Cross Ortigalita Fault in tunnel. 
• Cross Silver Creek and Calaveras faults in aerial. 

• Cross San Joaquin, Ortigalita, 
Greenville, Piercy, and Calaveras 
faults in tunnel. 

• Cross Ortigalita and Calaveras faults at-grade. 

Seismic Constraints 

• All high-speed train facilities would be designed taking into account existing soil, groundwater, and geologic conditions in the area and to withstand maximum credible 
earthquakes from fault activity in the area. 

Notes:  [a]   Express trains would not stop in Merced but would travel non-stop to San Jose 
 [b]   Local trains would stop in Merced and at Gilroy or Morgan Hill stations for the Pacheco Pass alignments  

 

1 2 3 4 5 
   Least Favorable              Most Favorable 
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Table 2-H-4f  

Bay Area to Merced – High-Speed Train Station Evaluation Matrix  
San Jose to Merced Segment 

Station = Station Carried Forward     Station = Station Eliminated                    = Primary/Secondary Reason for Elimination 
 

Stations 
Los Banos  Gilroy Morgan Hill San Jose (Diridon) 

Caltrain 
East of 101 

Evaluation Criteria 

Pacheco Pass  
Alignments Only 

Gilroy Alignment 
Only 

Foothills 
All Alignments 

Maximize Ridership/Revenue Potential. 

1 4 4 5 
Population/Employment 

Catchment 
(Year 2020) • 9,696 employment 

• 87,596 population 
• 1,048,458 

employment 
• 1,016,375 population 

• 1,048,458 
employment 

• 1,016,375 population 

• 905,644 employment 
• 366,338 population 
• Assumes Gilroy or Morgan 

Hill & Santa Clara Station. 
• For Direct Tunnel 

alignments, Gilroy or 
Morgan Hill total would 
need to be added to San 
Jose 

• Santa Clara Station total 
would need to be added to 
San Jose if Santa Clara 
Station not assumed 

Maximize Connectivity and Accessibility. 

4 
3 1 3 

2 
5 

Intermodal Connections 

• Freeway (I-5) • Caltrain commuter rail 
• U.S. 101  

• Caltrain Morgan Hill 
Station provides direct 
connection to Caltrain 

• East of 101 & Foothills 
Morgan Hill stations 
would not provide 
direct connections to 
Caltrain 

• East of 101 Morgan 
Hill Station has direct 
freeway access  

• Caltrain commuter rail 
• ACE commuter rail 
• Capital commuter rail 
• Amtrak 
• VTA buses 
• VTA light rail 
• Possible BART 
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Stations 
Los Banos  Gilroy Morgan Hill San Jose (Diridon) 

Caltrain 
East of 101 

Evaluation Criteria 

Pacheco Pass  
Alignments Only 

Gilroy Alignment 
Only 

Foothills 
All Alignments 

Minimize Operating and Capital Costs. 

3 

5 2 3 

5 
2 

• Grade separated 
pedestrian connection 
to platforms and 
Caltrain 

• None 

Operational Issues 

• None • Grade separated 
pedestrian 
connections needed to 
platforms & Caltrain. 

• None 

• Station would feed both 
San Francisco & Oakland 
lines.  Track designations 
needed. 

• Grade separated 
pedestrian connections 
needed to platforms & 
Caltrain. 

3 

5 5 3 

5 
2 

• Constructing over or 
near active railroad 
tracks 

• None 

Construction Issues 

• None • Constructing over or 
near active railroad 
tracks 

• None 

• Constructing over active 
railroad platforms and 
tracks 

Capital Cost 
 

Least Costly Moderate Costs Moderate Costs Most Costly 

3 

3 5 3 

4 
5 

• Commercial property 
• Commercial property 

Right-of-Way Issues/Cost 

• Currently vacant 
land 

• Commercial property 
required 

• Rural property 

• No ROW cost assumed 
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Stations 
Los Banos  Gilroy Morgan Hill San Jose (Diridon) 

Caltrain 
East of 101 

Evaluation Criteria 

Pacheco Pass  
Alignments Only 

Gilroy Alignment 
Only 

Foothills 
All Alignments 

Maximize Compatibility with Existing and Planned Development. 

5 

5 5 5 

3 

5 

• No apparent conflicts 
in Morgan Hill 

• Design high-speed 
train station to 
function efficiently 
with Caltrain station 

• No apparent conflicts  

Land Use Compatibility 
and Conflicts 

• No conflicts • No apparent conflicts 
• Design high-speed 

train station to 
function efficiently 
with Caltrain station 

• More suburban in 
nature with residential 

• Compatible with City of 
San Jose’s strategic 
downtown plan. 

• Buffer needed between 
aerial high-speed train 
station & the new 
residential west of the 
station. 

4 

5 5 4 

1 

3 

• Large aerial structure 
in Morgan Hill 

• Minimal impacts 

Visual Quality Impacts 

• Minimal impacts • Large aerial structure 
in Gilroy and farmland 
embankment south of 
Gilroy • Adverse impacts 

• Moderate impacts due to 
size and residential to the 
west 

Minimize Impacts on Natural Resources. 

3 5 
Water Resources 

• Potential impacts on 
San Luis Waterway 

• No impacts anticipated 

1 1 5 5 
Floodplain Impacts 

• Located in 100-year 
floodplain 

• Located in 100-year 
floodplain 

• Not in floodplain • Not in floodplain 
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Stations 
Los Banos  Gilroy Morgan Hill San Jose (Diridon) 

Caltrain 
East of 101 

Evaluation Criteria 

Pacheco Pass  
Alignments Only 

Gilroy Alignment 
Only 

Foothills 
All Alignments 

5 

5 1 5 

1 
4 

• None identified by 
statewide GIS 

• None identified by 
statewide GIS 

Threatened & Endangered 
Species Impacts 

• San Joaquin Kit Fox  • None identified by 
statewide GIS 

• California Tiger 
Salamander 

• California Tiger 
Salamander 

• Highly urban area 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts 
(Demographics) 

• Disproportionate impacts not anticipated for any station 

5 5 5 5 
• Not in farmland area 

• In Prime Farmland 
Area although effects 
minimal due to station 
location.  

Farmland Impacts 

• In Prime Farmland 
Area although 
effects minimal due 
to station location.  

• Not in farmland area 

• Not in farmland area 

• Not in farmland area 

Minimize Impacts on Cultural Resources. 

3 4 4 4 
Cultural Resources 

Impacts 
• San Jose (Diridon) 

Station 
• Gilroy Station 

• San Jose (Diridon) 
Station 

• San Jose (Diridon) 
Station 

• San Jose (Diridon) Station 

Parks & Recreation/ 
Wildlife Refuge Impacts 

• No impacts on parks, recreation, or wildlife refuge areas for stations in this segment. 

geologic and soils 
constraints 

• All high-speed train facilities would be designed taking into account existing soil, groundwater, and 
geologic conditions in the area and to withstand maximum credible earthquakes from fault activity in the 
area. 

 

 
   1 2 3 4 5 

      Least Favorable              Most Favorable 
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Table 2-H-5 
Sacramento to Bakersfield – High-Speed Train Alignment Evaluation Matrix 

Sacramento to Stockton Alignment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 

 
Evaluation Criteria 

 

Southern Pacific River 
Line/Western Pacific 

(WPRR) 
(Downtown Sacramento to 

Downtown Stockton) 

Union Pacific Railroad  
(UPRR) 

(Downtown Sacramento to 
Downtown Stockton) 

Central California Traction  
(CCT) 

(Downtown Sacramento to 
Downtown Stockton) 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
VHS 16 minutes 

 
 VHS 19.2 minutes 

  
VHS 19.6 minutes 

 
 
 5 3 3 

Length 
 

45.88 miles 
73.84 km 

46.40 miles 
 74.67 km 

48.20 miles 
77.56 km 

 
 5 4 3 

Population/Employment Catchment 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
    

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
    
Minimize Operating and Capital Costs. 

Length 
 

 

Shortest and least costly of the three 
A1122 alternatives 

Most costly of the three A1122 
alternatives 

Longest of the three A1122 alternatives 

 
 5 2 2 

Operational Issues 
 

 

Sub std curve ±2 miles from Sac. Sta. 90 
mph.  Requires HSR through track @ 
Stockton 

Structure and ROW first 6 miles from Sac.  
Requires HSR through track @ Stockton. 

Structure and ROW first 6 miles from Sac.  
Requires HSR through track @ Stockton. 

 
 2 2 2 
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Evaluation Criteria 

 

Southern Pacific River 
Line/Western Pacific 

(WPRR) 
(Downtown Sacramento to 

Downtown Stockton) 

Union Pacific Railroad  
(UPRR) 

(Downtown Sacramento to 
Downtown Stockton) 

Central California Traction  
(CCT) 

(Downtown Sacramento to 
Downtown Stockton) 

Construction Issues 
 
 

 

Cut and cover tunnel @ Sac I-80/I-5 
interchange SR99 structure @ Stockton 

Structure in Sac and Stockton Structure in Sac and Stockton 

 
 2 3 3 

Capital Cost 
 

 

Very high cost because of Sacramento 
and Stockton downtown construction. 

Very high cost because of Sacramento and 
Stockton downtown construction and SP 
right of way. 

High cost because of Sacramento and 
Stockton downtown construction, but low 
cost on CCT between. 

 
 1 1 2 

Right-of-Way Issues/Cost 
 
 

 

High speed through route required in 
Stockton 
Cut and cover tunnel 
Proximity to River Park 

Structure and ROW first 6 miles in Sac.  
Structure in Stockton.  HSR through route 
required in Stockton 

Structure and ROW first 6 miles in Sac.  
Structure in Stockton.  HSR through route 
required in Stockton 

 
 2 2 2 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
 

   

Percent of Conflicting Existing Land Uses within  
Adjacent Buffers (Residences, Institutions, 
Recreation, Parks, and Open Space) 

38.83 41.87 39.36 

 
2 1 1 

Visual Quality Impacts 
 
 

   

Scenic Corridor and River Crossings 1.00 1.00 1.00 
  

4 4 4 
Minimize Impacts on Natural Resources. 

Water Resources Impacts 

 
 

   

Number of Natural Stream/Lake Crossings (linear 
ft) 

14.00 (750) 34.00 (1,700) 14.00 (700) 

Number of Wetland Crossings 27.00 10.00 27.00 
Total Acreage of Wetlands Within ROW 27.23 13.25 27.23 
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Evaluation Criteria 

 

Southern Pacific River 
Line/Western Pacific 

(WPRR) 
(Downtown Sacramento to 

Downtown Stockton) 

Union Pacific Railroad  
(UPRR) 

(Downtown Sacramento to 
Downtown Stockton) 

Central California Traction  
(CCT) 

(Downtown Sacramento to 
Downtown Stockton) 

 3 5 3 
Floodplain Impacts 

 
 

   

Number of FEMA Floodplain Crossings 5.00 5.00 6.00 
Associated Length (meters) of Floodplain 
Crossings 

24361.05 13339.16 28227.03 

Total Acreage of FEMA Floodplain Crossings 137.88 75.90 152.45 
  

2 4 1 
Threatened & Endangered Species Impacts 

 
 

   

Count of Species w/in ROW 27.00 15.00 27.00 
Count of Species along ROW  2.00 5.00 2.00 
Sensitive Habitat Acreage w/in ROW 23.79 0.00 23.79 
Net Sensitive Habitat Acreage along ROW 72.00 0.00 72.00 
  

2 5 2 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 
 

   

Minority Within 1,400’ Buffer – 1990 Population 36337.00 9068.00 41070.00 
Low Income Within 1,400’ Buffer – 1990 
Households 

187.00 0.00 187.00 

  
2 5 2 

Farmland Impacts 
 

 
* highest potential severance impacts 

  

Total Acreage of Important Farmlands Within 
ROW (Prime, Unique, and Statewide Importance) 

281.07 250.05 281.07 

  
2 3 2 
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Evaluation Criteria 

 

Southern Pacific River 
Line/Western Pacific 

(WPRR) 
(Downtown Sacramento to 

Downtown Stockton) 

Union Pacific Railroad  
(UPRR) 

(Downtown Sacramento to 
Downtown Stockton) 

Central California Traction  
(CCT) 

(Downtown Sacramento to 
Downtown Stockton) 

Cultural Resources Impacts 
 

 

   

Number of National Register Resources Within 
ROW 

0.00 0.00 0.00 

Number of National Register Resources along 
ROW 

1.00 0.00 1.00 

  
5 5 4 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

* highest alignment impacts on new 
corridor 

  

Total Acreage Parks/Recreation Areas in ROW  36.71 0.02 36.71 
Total Acreage of Parks/Recreation Areas along 
ROW 

116.78 0.12 116.78 

Incidences of Parks/Recreation Areas in ROW 4.00 1.00 4.00 
Incidences of Parks/Recreation Areas along ROW 0.00 1.00 0.00 
  

1 5 1 
Soils/Slope Constraints 

 
 

   

Not a Distinguishing Factor    
    

Seismic Constraints 
 

 

   

Not a Distinguishing Factor    
    

Hazardous Materials/Waste Constraints 
 
 

   

Not a Distinguishing Factor    
 
 

   

 
1 2 3 4 5 

Least Favorable               Most Favorable 
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Table 2-H-6 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Sacramento Stations 
Station Name = Station Carried Forward Station Name = Station Eliminated                 = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Sacramento 
Downtown Curtis Park Executive Airport Power Inn Road 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
     

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     

Population/Employment Catchment 
 

    

 
 5 3 3 3 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• Downtown station. 
• Freeway access:  ¼ mile 

from I-5  
• Street access: On street 

grid as planned by city 
• Parking: Parking area 

adequate, but not adjacent 
to station. 

• Transit: RT LRT and bus to 
be at site. 

• Other rail: Amtrak Capital 
service to Bay Area and 
Sierra foothills 

• Near downtown station 
site.   

• Freeway access: to east 
from SR99 

• Street access: Arterial 
access from Sutterville 
Rd/12th St.  Limited 
street grid. 

• Parking: Parking adequate 
at site. 

• Transit:  RT LRT line and 
Sacramento City College 
station under construction 
in same r-o-w. 

• Other rail: 

• Suburban location 
• Freeway access:  I-5 

Florin and Fruitridge 
ramps ca. 2 miles 

• Street access: Arterial 
access from Freeport Bl  

• Parking on airport site. 
• Transit:  Bus access only. 

• Suburban industrial site. 
• Freeway access:  US 50, 

1 ½ mi 
• Arterial access:  Power 

Inn Road, Folsom Road 
(1 mi) 

• Parking adequate at site. 
• Transit:  RT Folsom line 

1 mi. 

 
 5 3 2 2 
Minimize Operating and Capital Costs. 

Length 
 

 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 
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Evaluation Criteria 

 

Sacramento 
Downtown Curtis Park Executive Airport Power Inn Road 

Operational Issues 
 

 

• Terminal station:  
maintenance yard can be 
east of station on through 
track ladder. 

• HSR on lower level; Amtrak 
and RT on street level; 
needs design coordination. 

• Terminal station must be 
stub ended at the site; 
maintenance facilities 
must be accessed through 
station track throat. 

• Must accommodate RT 
LRT and through freight 
traffic.  

• Terminal station must be 
stub ended at the site;  

• maintenance facilities 
must be accessed through 
station track throat. 

• Existing freight on both 
SP and CCT lines. 

 
 5 4 4 3 

Construction Issues 
 
 

 

• Lower level station on high 
watertable site requires 
retaining walls/levees and 
pumping equip. 

• Cut and cover tunnels on 
3rd St. 

• Phasing with Amtrak and 
RT makes design 
coordination essential. 

• Area is flat land in a 
former rail yard of the 
Western Pacific (UP). 

• Surrounding uses, 
including LRT and though 
freight, trains must be 
accommodated.  

• No exceptional problems 
on the ground.  Some 
relocation of aviation 
outbuildings and airport 
parking.   

• Reconfiguration of 
freight routes and siding 
access. 

 
 1 3 4 3 

Capital Cost 
 
 

 

$220 million 
Very high costs, due to 
underground location, 
tunneling and design 
coordination 

$110 million 
Moderate costs 

$110 million 
Moderate costs 

$110 million 
Moderate costs 

 
 1 3 3 3 

Right-of-Way Issues/Cost 
 
 

 

Historical site with railroad 
uses. 
Cut and cover under city 
streets. 

No right-of-way problems.  
UP and RT ownership. 

No right-of-way problems. 
City-owned land. 

Existing railroad land. 

 
 2 4 4 2 
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Evaluation Criteria 

 

Sacramento 
Downtown Curtis Park Executive Airport Power Inn Road 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
    

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space)  within Station Area 

30.68 97.46 14.63 42.17 

Primary Land Uses (acreage) within station area Industrial (51); Institutional 
(101); Transportation (220) 

Institutional (85); Open 
Space (97); Residential (202) 

Residential (65); 
Transportation (388) 

Industrial (221); Open 
Space (48); Residential 
(106) 

     
4 1 5 3 

Visual Quality Impacts 
 

 

    

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space)  
 
 

30.68 97.46 14.63 42.17 

Number of scenic corridor and scenic river 
crossings 

0 0 0 0 

     
4 1 5 3 

Minimize Impacts on Natural Resources. 
Water Resources Impacts 

 
 

 

    

Number of Natural Stream 0 0 0 0 
Number of Wetland Crossings 0 0 0 0 
Total Acreage of Wetlands within Station Area 0 0 0 0 
     
 5 5 5 5 

Floodplain Impacts 
 
 

 

    

Number of FEMA Floodplain Crossings 3 1 1 1 
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

241.11 443.87 503.02 497.26 

     
 5 3 1 2 
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Evaluation Criteria 

 

Sacramento 
Downtown Curtis Park Executive Airport Power Inn Road 

Threatened & Endangered Species Impacts 
 

 

    

Count of Species  0 0 0 2 
Acreage of Sensitive Habitat within Station Area 0 0 0 0 
     
 5 5 5 1 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 
 

    

Minority Within 1,400’ Buffer – 1990 Population 4100 1734 2227 40 
Low Income Within 1,400’ Buffer – 1990 
Households  

0 0 0 0 

 
     1 4 3 5 

Farmland Impacts 
 

 

    

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 

0 0 0 0 

 
 5 5 5 5 
Minimize Impacts on Cultural Resources. 

Cultural Resources Impacts 
 

 

    

Number of National Register Resources Within 
Station Area 

7 2 0 0 

 
 1 2 5 5 
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Evaluation Criteria 

 

Sacramento 
Downtown Curtis Park Executive Airport Power Inn Road 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

    

Count of Parks/Recreation Areas 1 8 0 10 
Total Acreage Parks/Recreation Areas in Station 
Area 

0.01 20.67 0 0.05 

 
 4 1 5 2 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 

 

    

Not a Distinguishing Factor     
 
 

    

Seismic Constraints 
 

 

    

Not a Distinguishing Factor     
 
 

    

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
 

    

Not a Distinguishing Factor     
 
 

    

 
1 2 3 4 5 

Least Favorable               Most Favorable 
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Table 2-H-6 continued 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Sacramento Stations 
Station Name = Station Carried Forward Station Name = Station Eliminated                 = Primary or Secondary Reason for Elimination 

 

Evaluation Criteria Freeport West 

 
Cal Expo 

Fairgrounds 
Maximize Ridership/Revenue Potential. 

Travel Time 
 

Not 
Applicable 

Not 
Applicable 

 
   

Length 
 

Not 
Applicable 

Not 
Applicable 

 
   

Population/Employment Catchment 
 

  

 
 2 2 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 

• Suburban location 
• Freeway access:  I-5 Florin 

and Fruitridge ramps ca. 
2 miles 

• Street access: Arterial 
access from Freeport Bl 
and Blair Av. 

• Parking adequate at site. 
• Transit:  Bus access only. 

• Suburban location 
• Freeway access: I-80 

Business ½ mi 
• Transit: Bus ca ½ mi 
• No rail access. 

 
 2 1 
Minimize Operating and Capital Costs. 

Length 
 

Not 
Applicable 

Not 
Applicable 

 
 

  

Operational Issues 
 

 

Unused right-of-way at 
present. 

Not on any existing rail route. 

 
 5 1 
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Evaluation Criteria Freeport West 

 
Cal Expo 

Fairgrounds 
Construction Issues 

 
 

Possible flooding issues. Flood danger high. 
New bridge needed over 
American River 

 
 3 1 

Capital Cost 
 

 

$110 million 
Moderate costs 

$110 million plus. 
Unassessed, but floodplain 
mitigation relatively high cost 
item. 

 
 4 2 

Right-of-Way Issues/Cost 
 

 

Existing city-owned land and 
railroad right-of-way 

Need for new alignment.  
Shared use with Cal Expo. 

 
 4 1 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and Conflicts 
 

  

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space)  within Station Area 

78.45  

Primary Land Uses (acreage) within station area Institutional (40); Residential 
(254); Transportation (49) 

 

     
2 

 

Visual Quality Impacts 
 
 

  

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space) 

78.45  

Number of scenic corridor and scenic river 
crossings 

0  

     2  

Water Resources Impacts 
 
 

  

Number of Natural Stream 0   
Number of Wetland Crossings 0  
Total Acreage of Wetlands within Station Area 0  
  
 5 
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Evaluation Criteria Freeport West 

 
Cal Expo 

Fairgrounds 
Floodplain Impacts 

 
 

  

Number of FEMA Floodplain Crossings 1  
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

404.70  

     
 4 

 

Threatened & Endangered Species Impacts 
 

 

  

Count of Species  0  
Acreage of Sensitive Habitat within Station Area 0  
     
 5 

 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
 
 

  

Minority Within 1,400’ Buffer – 1990 Population 2696  
Low Income Within 1,400’ Buffer – 1990 
Households  

0  

     
 2 

 

Farmland Impacts 
 

 

  

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 

0  

 
     5 

 

Minimize Impacts on Cultural Resources.   

Cultural Resources Impacts 
 

 

  

Number of National Register Resources Within 
Station Area 

0 
 

 
     5 
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Evaluation Criteria Freeport West 

 
Cal Expo 

Fairgrounds 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

 

  

Count of Parks/Recreation Areas 1  
Total Acreage Parks/Recreation Areas in Station 
Area 

9.91  

     2  

Maximize Avoidance of Areas with Geologic and Soils Constraints.  

Soils/Slope Constraints 
 

 

  

Not a Distinguishing Factor   
 
 

  

Seismic Constraints 
 

 

  

Not a Distinguishing Factor   
 
 

  

Hazardous Materials/Waste Constraints 
 
 
 

  

Not a Distinguishing Factor   

 
1 2 3 4 5 

Least Favorable      Most Favorable 
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Table 2-H-7 
Sacramento to Bakersfield – High-Speed Train Alignment Evaluation Matrix 

Stockton to Modesto Alignment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Express Loop/BNSF 
(Downtown Stockton to  

Modesto Briggsmore) 

Express Loop/UPRR 
(Downtown Stockton to 

Downtown Modesto) 

W99 
(Downtown Stockton to  

Modesto West) 
Maximize Ridership/Revenue Potential. 

Travel Time 
 

VHS 11.6 minutes 
 

VHS 11.4 minutes 
 

VHS 12.6 minutes 
 

 
 3 3 2 

Length 
 

31.424 miles 
50.571 km 

30.653 
49.331 km 

34.985 miles 
56.303 km 

 
 3 3 2 

Population/Employment Catchment 
 

Not 
Applicable 

  

 
    
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 

*See Modesto Briggsmore Station Option *See Modesto Downtown Station 
Option 

*See Modesto West Station Option 

 
 3 3 1 
Minimize Operating and Capital Costs. 

Length 
 

 

Route meanders 
 

Route meanders Route meanders  

 
 4 4 5 

Operational Issues 
 

 

Diverges from UP and ACE alignment, 
travels on new alignment, merges with 
BNSF alignment. 

Diverges from UP and ACE alignment, 
travels on new alignment, merges with 
UP alignment. 

Diverges from UP and ACE alignment, 
travels on new alignment. 

 
 4 3 3 
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Evaluation Criteria 

 

Express Loop/BNSF 
(Downtown Stockton to  

Modesto Briggsmore) 

Express Loop/UPRR 
(Downtown Stockton to 

Downtown Modesto) 

W99 
(Downtown Stockton to  

Modesto West) 
Construction Issues 

 
 

Downtown location and grade 
separations, esp. rail crossings south of 
the Downtown Stockton station.  Water 
table in Delta floodplain.  New urban 
ROW. 

Downtown location and grade 
separations, especially rail crossings 
south of the Downtown Stockton 
station. 
Water table issues in floodplain of 
Delta. 
New urban right-of-way first 10 miles. 

Downtown location and grade 
separations, especially rail crossings 
south of Downtown Stockton station. 
Water table issues in floodplain of Delta. 
New urban right-of-way first 10 miles. 
 

 
 2 2 2 

Capital Cost 
 

 

Moderate to high cost because of 
Stockton Downtown costs. 
 

Moderate cost. Downtown costs in 
Stockton 

Moderate cost. Downtown costs in 
Stockton 

 
 2 2 2 

Right-of-Way Issues/Cost 
 

 

New urban alignment 
New alignment  
BNSF upgrade 

New urban alignment 
New alignment 
UP upgrade 

New urban alignment 
New alignment 
 

 
 2 2 2 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
 

   

Percent of Conflicting Existing Land Uses within 
adjacent buffers (Residences, Institutions, 
Recreation, Parks, and Open Space) 

9.25 13.31 8.33 

         
2 1 3 

Visual Quality Impacts 
 

 

   

Scenic Corridor and River Crossings 3.00 3.00 4.00 
         

3 3 2 
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Evaluation Criteria 

 

Express Loop/BNSF 
(Downtown Stockton to  

Modesto Briggsmore) 

Express Loop/UPRR 
(Downtown Stockton to 

Downtown Modesto) 

W99 
(Downtown Stockton to  

Modesto West) 
Minimize Impacts on Natural Resources. 

Water Resources Impacts 
 

 

*Alignment adjacent to existing rail right-
of-way 

 *Impacts on “new corridor” 

Number of Natural Stream/Lake Crossings (linear 
ft) 

10.00 (500) 5.00 (250) 11.00 (550) 

Number of Wetland Crossings 3.00 2.00 3.00 
Total Acreage of Wetlands Within ROW 3.61 0.37 1.81 
         

1 3 1 
Floodplain Impacts 

 
 

*Alignment adjacent to existing rail right-
of-way 

 *Impacts on “new corridor” 

Number of FEMA Floodplain Crossings 9.00 3.00 11.00 
Associated Length (meters) of Floodplain 
Crossings 

6741.69 1002.95 7314.69 

Total Acreage of FEMA Floodplain Crossings 43.97 7.04 48.45 
         

1 5 1 
Threatened & Endangered Species Impacts 

 
 

   

Count of Species w/in ROW 6.00 5.00 5.00 
Count of Species along ROW  6.00 7.00 0.00 
Sensitive Habitat Acreage w/in ROW 0.00 2.00 0.00 
Net Sensitive Habitat Acreage along ROW 0.00 0.00  
         

2 1 2 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 
 

   

Minority Within 1,400’ Buffer – 1990 Population 20449.00 19138.00 17917.00 
Low Income Within 1,400’ Buffer – 1990 
Households 

134.00 196.00 134.00 

         
1 1 1 
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Evaluation Criteria 

 

Express Loop/BNSF 
(Downtown Stockton to  

Modesto Briggsmore) 

Express Loop/UPRR 
(Downtown Stockton to 

Downtown Modesto) 

W99 
(Downtown Stockton to  

Modesto West) 
Farmland Impacts 

 
 

*Alignment adjacent to existing rail right-
of-way 

*Alignment adjacent to existing rail 
right-of-way 

*Impacts on “new corridor” 

Total Acreage of Important Farmlands Within 
ROW (Prime, Unique, and Statewide Importance) 

219.51 204.29 267.16 

         
2 3 1 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
   

Number of National Register Resources Within 
ROW 

0.00 0.00 0.00 

Number of National Register Resources along 
ROW 

0.00 0.00 0.00 

         
5 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 

   

Total Acreage Parks/Recreation Areas in ROW  0.00 0.00 0.00 
Total Acreage of Parks/Recreation Areas along 
ROW 

2.12 0.21 1.82 

Incidences of Parks/Recreation Areas in ROW 0.00 0.00 0.00 
Incidences of Parks/Recreation Areas along ROW 3.00 1.00 2.00 
         

1 4 2 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 

   

Not a Distinguishing Factor    
Seismic Constraints 

 
   

Not a Distinguishing Factor    

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
   

Not a Distinguishing Factor    

 
1 2 3 4 5 

Least Favorable               Most Favorable 
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Table 2-H-8 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Stockton to Modesto Stations 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Farmington Road Downtown  ACE Stockton Airport 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not Applicable 

 
    

Length 
 

Not 
Applicable 

Not 
Applicable 

Not Applicable 

 
 

  
 

Population/Employment Catchment 
 

   

 
 3 4 3 

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
 

 

• Outlying location. 
• Freeway access:  ¼ mile from 99 

Fwy on SR 4 
• Street access:  Distant from Stockton 

proper. 
• Parking: unconstrained 
• Transit:  No service at present 
• Other rail:  Amtrak considering a 

consolidated Stockton station at site; 
if built, a good transfer station for 
East Bay destinations via San Joaquin 

• Downtown location. 
• Freeway access:  SR 4 Crosstown 

freeway, then to I-5 and 99 Fwy, via 
city streets. 

• Street access:  on central city street 
grid. 

• Parking:  ample land opportunity in 
vicinity 

• Transit:  On city bus routes 
• Other rail:  shares site with ACE 

commuter rail station, present 
Amtrak San Joaquin to Sacramento 

• Outlying location. 
• Freeway access:  Distant via county 

road. 
• Street access:  Distant from central 

Stockton, access via Airport Way. 
• Parking: unconstrained, shared with 

airport 
• Transit:  Airport bus to city. 
• Other rail: 
• Airport:  connects to limited 

commercial flights   
• Airport ground facilities: rental car 

agencies 
 
 3 5 2 

Minimize Operating and Capital Costs. 
Length 

 
Not 

Applicable 
Not 

Applicable 
Not Applicable 
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Evaluation Criteria 

 
Farmington Road Downtown  ACE Stockton Airport 

Operational Issues 
 

 

• On stopping track alignment 
• Railroad interaction:  along BNSF r-o-

w, normal coordination 

• On stopping track alignment 
• Railroad interaction:  just north of 

level crossing of BNSF and UP main 
lines in Valley.   Coordination with 
ACE terminal operations at station 
site. 

• On stopping track alignment 
• Railroad interaction:  just south of 

level crossing of BNSF and UP 
mainlines in Valley. 

• Airport interaction:  location must be 
coordinated to avoid clear zones of 
airport. 

 
 4 1 4 

Construction Issues 
 
 

 

• Relatively straightforward, open-field 
construction at station.   

• Approach track must cross 99 Fwy on 
long structure. 

• Must be elevated or depressed 
through most of city, especially 
downtown, to coexist with street 
grid and with congested freight 
railroads to the south of site.  Aerial 
alignment must contend with 4 Fwy, 
trench alignment must contend with 
water table issues. 

• Station relatively straightforward, 
except for aviation constraints.  
Station stopping track uses same 
alignment as downtown station, must 
resolve all same issues. 

 
 4 1 1 

Capital Cost 
 

 

Moderate. High, due to central urban location and 
rail interaction issues. 

Moderate at station site.  Approach 
alignments more challenging. 

 
 4 1 2 

Right-of-Way Issues/Cost 
 

 

Follows BNSF r-o-w.   City may use redevelopment powers to 
enhance land assembly and cost. 

All new r-o-w to reach site. 

 
 4 2 3 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
   

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space) within Station Area 

17.98 54.61 16.18 

Primary Land Uses (acreage) within station area Farmland/Agriculture (158); Industrial 
(255); Residential (90) 

Commercial (107); Industrial (72); 
Institutional (104); Mixed Use (50); 
Residential (148) 

Farmland/Agriculture (422); Institutional 
(81) 

     
3 1 4 
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Evaluation Criteria 

 
Farmington Road Downtown  ACE Stockton Airport 

Visual Quality Impacts 
 

 

   

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space)  
 
 

17.98 54.61 16.18 

Number of scenic corridor and scenic river 
crossings 

0 0 0 

     
3 1 4 

Minimize Impacts on Natural Resources. 
Water Resources Impacts 

 
 

   

Number of Natural Stream 
2 0 1 

 
Number of Wetland Crossings 2 0 0 
Total Acreage of Wetlands within Station Area 1.03 0 0 
     
 1 5 4 

Floodplain Impacts 
 

 

   

Number of FEMA Floodplain Crossings 4 0 2 
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

6.81 0 289.85 

 
     3 5 1 
Threatened & Endangered Species Impacts 

 
 

   

Count of Species  1 0 0 
Acreage of Sensitive Habitat within Station Area 0 0 0 
     
 1 5 5 
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Evaluation Criteria 

 
Farmington Road Downtown  ACE Stockton Airport 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
 

   

Minority Within 1,400’ Buffer – 1990 Population 0 7172 2036 
Low Income Within 1,400’ Buffer – 1990 
Households  

0 134 0 

     
 5 1 4 

Farmland Impacts 
 
 

 

   

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 

277.51 0 503.02 
 

 
     3 5 1 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 

 

   

Number of National Register Resources Within 
Station Area 

0 2 0 

 
     5 1 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

 

   

Count of Parks/Recreation Areas 0 1 0 
Total Acreage Parks/Recreation Areas in Station 
Area 

0 2.96 0 

 
     5 1 5 
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Evaluation Criteria 

 
Farmington Road Downtown  ACE Stockton Airport 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

   

Not a Distinguishing Factor    
 
 

   

Seismic Constraints 
 

 

   

Not a Distinguishing Factor    
 
 

   

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
 

   

Not a Distinguishing Factor    
 
 

   

 
1 2 3 4 5 

Least Favorable       Most Favorable 
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Table 2-H-9 
Sacramento to Bakersfield – High-Speed Train Alignment Evaluation Matrix 

Modesto to Merced Alignment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

BNSF 
(Modesto Briggsmore to 

Downtown Merced) 

W99 
(Modesto West to Merced 

Municipal Airport) 

UPRR 
 (Downtown Modesto to 

Downtown Merced) 

E99 
 (Modesto Briggsmore to 

Merced University) 
Maximize Ridership/Revenue Potential. 

Travel Time 
 

VHS 13.6 minutes 
 

VHS 14.4 minutes 
 

VHS 13.5 minutes 
 

VHS 12.9 minutes 
 

 
 4 3 4 4 

Length 
 

37.42 miles 
60.22 km 

40.2 miles 
64.6 km 

37.04 miles 
59.60 km 

34.60 miles 
55.68 km 

 
 4 3 4 3 

Population/Employment Catchment 
 

*See Modesto Briggsmore 
(Amtrak) Station option 

*See Modesto West Station 
option 

*See Downtown Modesto 
Station option 

*See Modesto East Station 
option 

 
 3 2 4 2 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

*See Modesto Briggsmore 
(Amtrak) Station option 

*See Modesto West Station 
option 

*See Downtown Modesto 
Station option 

*See Modesto East Station 
option 

 
 3 1 3 1 
Minimize Operating and Capital Costs. 

Length 
 

Short but more urban 
construction 

Longer than other options but 
all new right-of-way 

Short but more urban 
construction 

Short and low cost 

 
 3 4 3 4 

Operational Issues 
 

Mostly BNSF with new ROW  
link to Downtown Merced 

New right-of-way UP Freight coordination New alignment most of the 
route 

 
 3 5 3 4 

Construction Issues 
 

Freight and Amtrak 
coordination 

New right-of-way UP coordination Freight coordination 
Amtrak coordination 

 
 4 5 3 4 

Capital Cost 
 

Moderate to high cost High cost High cost Moderate cost 

 
 2 3 1 3 
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Evaluation Criteria 

 

BNSF 
(Modesto Briggsmore to 

Downtown Merced) 

W99 
(Modesto West to Merced 

Municipal Airport) 

UPRR 
 (Downtown Modesto to 

Downtown Merced) 

E99 
 (Modesto Briggsmore to 

Merced University) 
Right-of-Way Issues/Cost 

 
BNSF r/w and new r/w link to 
Downtown Merced 

New ROW UP ROW Mostly new alignment 

 
 3 4 2 4 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
    

Percent of Conflicting Existing Land Uses within 
adjacent buffers (Residences, Institutions, 
Recreation, Parks, and Open Space) 

8.36 7.73 12.33 6.38 

     
2 3 1 3 

Visual Quality Impacts 
 

    

Scenic Corridor and River Crossings 2.00 1.00 1.00 3.00 
     

3 4 4 2 
Minimize Impacts on Natural Resources. 

Water Resources Impacts 
 

    

Number of Natural Stream/Lake Crossings (linear 
ft) 

6.00 (300) 5.00 (250) 4.00 (200) 8.00 (400) 

Number of Wetland Crossings 4.00 7.00 3.00 9.00 
Total Acreage of Wetlands Within ROW 1.46 2.12 0.38 4.19 
     

5 5 5 4 
Floodplain Impacts 

 
    

Number of FEMA Floodplain Crossings 8.00 3.00 5.00 5.00 
Associated Length (meters) of Floodplain 
Crossings 

8987.31 7298.04 6828.69 2461.15 

Total Acreage of FEMA Floodplain Crossings 50.40 54.88 44.93 18.51 
 

1 1 2 4 
Threatened & Endangered Species Impacts 

 
    

Count of Species w/in ROW 1.00 0.00 3.00 2.00 
Count of Species along ROW  0.00 1.00 1.00 0.00 
Sensitive Habitat Acreage w/in ROW 0.00 0.00 0.00 9.08 
Net Sensitive Habitat Acreage along ROW 0.00 0.00 0.00 27.79 
 

5 5 5 4 
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Evaluation Criteria 

 

BNSF 
(Modesto Briggsmore to 

Downtown Merced) 

W99 
(Modesto West to Merced 

Municipal Airport) 

UPRR 
 (Downtown Modesto to 

Downtown Merced) 

E99 
 (Modesto Briggsmore to 

Merced University) 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 

    

Minority Within 1,400’ Buffer – 1990 Population 7786.00 8316.00 19562.00 3926.00 
Low Income Within 1,400’ Buffer – 1990 
Households 

0.00 0.00 121.00 0.00 

     
4 4 1 5 

Farmland Impacts 
 

*Low severance issues for 
alignment adjacent to 

existing rail r/w 

* High severance impacts 
with “new” corridor 

*Low severance issues for 
alignment adjacent to 

existing rail r/w 

* High severance impacts 
with “new” corridor 

Total Acreage of Important Farmlands Within 
ROW (Prime, Unique, and Statewide Importance) 

199.83 422.39 145.83 296.41 

 
5 1 5 3 

Cultural Resources Impacts 
 

    

Number of National Register Resources Within 
ROW 

0.00 0.00 0.00 0.00 

Number of National Register Resources along 
ROW 

0.00 0.00 0.00 0.00 

 
5 5 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 

    

Total Acreage Parks/Recreation Areas in ROW  14.26 1.70 11.90 0.00 
Total Acreage of Parks/Recreation Areas along 
ROW 

42.83 11.93 32.85 0.00 

Incidences of Parks/Recreation Areas in ROW 1.00 2.00 2.00 0.00 
Incidences of Parks/Recreation Areas along ROW 1.00 0.00 3.00 0.00 
 

5 4 2 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 

    

Not a Distinguishing Factor     
     

Seismic Constraints 
 

    

Not a Distinguishing Factor     
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  Table 2-H-9 Page 4 of 4 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

BNSF 
(Modesto Briggsmore to 

Downtown Merced) 

W99 
(Modesto West to Merced 

Municipal Airport) 

UPRR 
 (Downtown Modesto to 

Downtown Merced) 

E99 
 (Modesto Briggsmore to 

Merced University) 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
    

Not a Distinguishing Factor     
     

 
  

1 2 3 4 5 
Least Favorable               Most Favorable 



APPENDIX 2-H Sacramento to Bakersfield  
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

 

   Table 2-H-10 Page 1 of 5 U.S. Department
of Transportation
Federal Railroad
Administration 

Table 2-H-10 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Modesto to Merced Stations 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Modesto Amtrak 
-Briggsmore Modesto Empire Modesto SP 

Downtown Modesto West Modesto East 

Maximize Ridership/Revenue Potential.  
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not Applicable 

 
      

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not Applicable 

 
      

Population/Employment Catchment 
 

     

 
 3 3 4 2 2 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• Suburban location 
• Freeway access:  

distant from 99 Fwy 
• Street access:  off 

Briggsmore Rd, an 
arterial hwy in 
northeastern part of 
city 

• Parking:  ample land 
opportunity in vicinity, 
shared use with 
Amtrak   

• Transit:  served by 
MAX buses 

• Other rail:  Site of new
Amtrak station.  
Potential transfer point
for Amtrak San 
Joaquin service to the 
East Bay area. 

• Suburban location 
• Freeway access:  Distant 

from 99 Fwy 
• Street access:  on SR 

132, Yosemite Avenue, a 
busy industrial highway.  
Intersection with Santa 
Fe Avenue a source of 
congestion. 

• Parking:  ample land 
opportunity in vicinity 

• Transit: served by MAX 
buses 

• Other rail: none 

• Downtown location 
• Freeway access:  within 

two blocks of 99 Fwy at 
Central Modesto exit 

• Street access:  on 
downtown street grid 
with considerable traffic 
congestion 

• Parking:  highly 
constrained in central 
core of city and on site. 

• Transit:  Existing SP 
Depot is MAX central 
transfer hub and 
transportation center. 

• Other rail: none 
currently, possible future 
ACE extension 

• Outlying location 
• Freeway access:  distant 

from 99 Fwy 
• Street access: on SR 

132, Maze Blvd, a busy 
farm to market road 

• Parking:  unconstrained 
• Transit: none 
• Other rail: none 

 

 
 3 2 3 1 1 
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of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

Modesto Amtrak 
-Briggsmore Modesto Empire Modesto SP 

Downtown Modesto West Modesto East 

Minimize Operating and Capital Costs. 
Length 

 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not Applicable 

 
 

     

Operational Issues 
 

 

• Stopping track 
alignment 

• Railroad interaction: 
Along BNSF r-o-w, 
normal coordination  

• Amtrak coordination 
necessary and 
mutually beneficial 

• Stopping track 
alignment  

• Railroad interaction: 
Along BNSF r-o-w, 
normal coordination.  
Also junction with short 
line freight rail feeders, 
with much BNSF 
interchange activity  

• Stopping track 
alignment 

• Railroad interaction: 
Along UP r-o-w, normal 
coordination.  
Constrained operating 
environment through 
central Modesto 

• Through track 
alignment 

• Railroad interaction:  
none, new alignment 

 

 
 4 2 2 4 4 

Construction Issues 
 

 

Transfer station with 
Amtrak requires 
architectural and 
logistical care.  
Otherwise relatively 
straightforward 
construction. 

Once ATSF Modesto station 
site.  Appropriate site for 
HSR station 
straightforward.  Alignment 
of HSR not to impede 
freight interchange may be 
complex, but manageable.  

Site is narrow.  
Coexistence with historic 
depot an architectural and 
logistical challenge.  
Many grade separations 
throughout central city. 

Standard intermediate 
station design. 

None; open land. 

 
 4 4 2 5 5 

Capital Cost 
 

 

Moderate Station costs moderate, 
access roadways and 
intersection solutions costly 

Expected to be expensive, 
especially track approaches 
and grade separations. 

Moderate to low. Low; open site. 

 
 4 3 2 5 5 

Right-of-Way Issues/Cost 
 

 

Along BNSF, adequate r-
o-w present for 
additional HSR presence 

Along BNSF, adequate r-o-
w present for additional 
HSR presence.  
Appropriate alignment for 
HSR to be determined. 

Land assembly for station 
and facilities may be 
complicated. 

Open agricultural land on 
new alignment. 

Farmland issues but not 
developed.  Low cost. 

 
 4 3 2 5 5 
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Evaluation Criteria 

 

Modesto Amtrak 
-Briggsmore Modesto Empire Modesto SP 

Downtown Modesto West Modesto East 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
     

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space)  within Station Area 

1.72 47.19 22.73 0 0 

Primary Land Uses (acreage) within station area Farmland/Agriculture 
(175); Mixed Use (141); 
Office (164) 

Commercial (70); 
Farmland/Agriculture (74); 
Institutional (91); 
Residential (237) 

Mixed Use (389); 
Residential (114) 

Farmland /Agriculture 
(503) 

Farmland/Agriculture 
(503.02) 

     
4 1 3 5 3 

Visual Quality Impacts 
 

 

     

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space)  

1.72 47.19 22.73 0 0 

Number of scenic corridor and scenic river crossings 1 0 0 0 1 
     

2 1 4 5 3 
Minimize Impacts on Natural Resources. 

Water Resources Impacts 
 

 

     

Number of Natural Stream 1 0 0 0 1 
Number of Wetland Crossings 1 0 0 0 0 
Total Acreage of Wetlands within Station Area 2.09 0 0 0 0 
 
     1 5 5 5 4 

Floodplain Impacts 
 

 

     

Number of FEMA Floodplain Crossings 1 0 0 0 1 
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

2.64 0 0 0 9.19 

 
     3 5 5 5 1 
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   Table 2-H-10 Page 4 of 5 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

Modesto Amtrak 
-Briggsmore Modesto Empire Modesto SP 

Downtown Modesto West Modesto East 

Threatened & Endangered Species Impacts 
 

 

     

Count of Species  1 1 1 1 0 
Acreage of Sensitive Habitat within Station Area 0 0 0 0 0 
 
     2 2 2 2 5 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 

     

Minority Within 1,400’ Buffer – 1990 Population 0 0 5100 0 0 
Low Income Within 1,400’ Buffer – 1990 Households  0 0 158 0 0 
 
     5 5 1 5 5 

Farmland Impacts 
 

 

     

Total Acreage of Important Farmlands Within Station 
Area (Prime, Unique, and Statewide Importance) 

225.09 116.23 0 502.15 0 

 
     3 4 5 1 5 
Minimize Impacts on Cultural Resources. 

Cultural Resources Impacts 
 

 

     

Number of National Register Resources Within 
Station Area 

0 0 1 0 0 

 
     5 5 2 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 

     

Count of Parks/Recreation Areas 0 0 1 0 0 
Total Acreage Parks/Recreation Areas in Station 
Area 
 

0 0 0.70 0 0 

     
5 5 2 5 5 
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Evaluation Criteria 

 

Modesto Amtrak 
-Briggsmore Modesto Empire Modesto SP 

Downtown Modesto West Modesto East 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

     

Not a Distinguishing Factor      
 
 

     

Seismic Constraints 
 

 

     

Not a Distinguishing Factor      
 
 

     

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
 

     

Not a Distinguishing Factor      
 
 

     

 
1 2 3 4 5 

Least Favorable      Most Favorable 
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Table 2-H-11 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Merced to Fresno Stations 
Statiom = Station Carried Forward          Alignment = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Castle Merced University Merced 
Municipal Airport  

Merced 
UPRR Downtown Plainsburg 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

 
      

Length 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

 
      

Population/Employment Catchment 
 

     

 
 3 3 3 4 3 
Maximize Connectivity and Accessibility.  

Intermodal Connections 
 

 
 

• Suburban location for 
Merced, closer, to 
central Atwater 

• Freeway access: SR 99 
ca 3 miles 

• Arterial access:  Santa 
Fe Avenue (J7), 
planned Bellevue 
Expressway, ca. 1 mile  

• Parking adequate at 
site  

• Transit bus and shuttle 
foreseeable in future  

• No Amtrak connection 

• New suburban site in 
future University planned 
area 

• Freeway access: via 
planned expressway, 
about 3 miles  

• Street access: New 
Bellevue expressway, in 
planning. 

• Parking adequate in 
future design.  

• Transit: feasible in future. 
• Other rail: possible future 

LRT. 

• Suburban location. 
• Freeway access: SR 99 

ca. 1 mile 
• Street access: local 

streets only  
• Parking adequate at 

location  
• Transit: bus only 
• Other rail: none 

• Downtown location. 
• Freeway access: SR 99 2 

blocks 
• Street access: local 

downtown grid  
• Parking: may be 

constrained at site  
• Transit: Hub for Merced 

County transit system  
• Other rail: none 

• Downtown site in small 
community 

• Freeway access: distant 
• Street access: local 

roads 
• Parking: adequate at 

site 
• Transit: bus only 
• Other rail: no Amtrak 

connection 

 
 2 2 2 4 1 
Minimize Operating and Capital Costs.  

Length 
 

 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 
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Evaluation Criteria 

 
Castle Merced University Merced 

Municipal Airport  
Merced 

UPRR Downtown Plainsburg 

Operational Issues 
 

High-speed track off BNSF 
or E99. 
Station can serve all 
alignments to south. 

Newly designed high-speed 
track in new community. 

High-speed track off SP or 
W99. 
Station can serve all 
alignments from north, SP 
or W99 alignments to 
south. 

Constrained urban r-o-w. 
Stopping track configuration 
only. 
Freight compatibility issues. 

On existing BNSF line. 
High-speed track requires 
relaying curves in settled 
area. 

 
 4 4 4 1 2 

Construction Issues 
 

 

No outstanding issues. 
Must coordinate with 
airport and local 
authorities, including new 
UC campus. 

Greenfield site. No outstanding issues. Urban r-o-w, 
Narrow freight corridor. 

Minimal. 
 

 
 5 5 4 1 4 

Capital Cost 
 

 

Relatively low Relatively low. Relatively low. Relatively high. Low. 

 
 4 4 4 2 3 

Right-of-Way Issues/Cost 
 

 

Military base reuse.  Land 
owned by local joint 
powers board. 

Must assemble new route in 
newly zoned urban area.   

Industrial area, Airport 
owned by city. 

Existing r-o-w. 
Must acquire land to fit. 

Moderate. 
 

 
 4 3 4 2 4 
Maximize Compatibility with Existing and Planned Development.  
Land Use Compatibility and Conflicts 
 

     

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational 
Areas, and Open Space)  within Station 
Area 

0.20 16.02 8.59 45.01 14.33 

Primary Land Uses (acreage) within 
station area 

Farmland/Agriculture 
(294); Transportation 
(207) 

Farmland/Agriculture (421); 
Residential (75) 

Farmland/Agriculture 
(443); Institutional (42) 

Commercial (173); 
Residential (157) 

Farmland/Agriculture (396) 

 
5 3 4 1 3 
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Evaluation Criteria 

 
Castle Merced University Merced 

Municipal Airport  
Merced 

UPRR Downtown Plainsburg 

Visual Quality Impacts 
 

 

     

Percent of Visually Sensitive Existing Land 
Uses (Residential, Institutional, 
Recreational Areas, and Open Space)  
 
 

0.20 16.02 8.59 45.01 14.33 

Number of scenic corridor and scenic river 
crossings 

0 0 0 12 0 

 
5 3 4 1 3 

Minimize Impacts on Natural Resources. 
Water Resources Impacts 

 
 

     

Number of Natural Stream 0 1 0 0 2 
Number of Wetland Crossings 1 4 0 0 2 
Total Acreage of Wetlands within Station 
Area 

0.48 44.59 0 0 1.25 

 
 4 1 5 5 2 

Floodplain Impacts 
 

 

     

Number of FEMA Floodplain Crossings 0 1 1 2 1 
Total Acreage of FEMA Floodplain 
Crossings within Station Area 

0 203.57 503.02 467.39 428.71 

 
 5 3 1 2 2 

Threatened & Endangered Species 
Impacts 

 

     

Count of Species  0 2 1 1 0 
Acreage of Sensitive Habitat within Station 
Area 

30.53 0 0 0 0 

 
 1 3 4 4 5 
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of Transportation
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Administration 

 
Evaluation Criteria 

 
Castle Merced University Merced 

Municipal Airport  
Merced 

UPRR Downtown Plainsburg 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
 

     

Minority Within 1,400’ Buffer – 1990 
Population 

1963 0 3923 14635 2500 

Low Income Within 1,400’ Buffer – 1990 
Households  

0 0 0 0 0 

 
 4 5 2 1 3 

Farmland Impacts 
 

 

     

Total Acreage of Important Farmlands 
Within Station Area (Prime, Unique, and 
Statewide Importance) 

12.79 157.79 0 0 420.83 

 
 4 2 5 5 1 
Minimize Impacts on Cultural Resources.  

Cultural Resources Impacts 
 

 

     

Number of National Register Resources 
Within Station Area 

0 0 0 7 0 

 
 5 5 5 4 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

     

Total Acreage Parks/Recreation Areas in 
Station Area 

0 2 0 13 0 

Count of Parks/Recreation Areas  
 

0 1.16 0 23.19 0 

 
5 3 5 1 5 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

     

Not a Distinguishing Factor      
 
 

     



APPENDIX 2-H Sacramento to Bakersfield  
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

 

   Table 2-H-11 Page 5 of 5 U.S. Department 
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Evaluation Criteria 

 
Castle Merced University Merced 

Municipal Airport  
Merced 

UPRR Downtown Plainsburg 

Seismic Constraints 
 

 

     

Not a Distinguishing Factor      
 
 

     

Maximize Avoidance of Areas with Potential Hazardous Materials.  
Hazardous Materials/Waste 

Constraints 
 
 

     

Not a Distinguishing Factor      
 
 

     

 
1 2 3 4 5 

Least Favorable       Most Favorable 
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Table 2-H-12 
Sacramento to Bakersfield – High-Speed Train Alignment Evaluation Matrix 

Merced to Fresno Alignment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

UPRR 
(Downtown Merced to 

Downtown Fresno) 

W99 
 (Merced Downtown to 

Fresno West) 

BNSF 
(Downtown Merced to 

Downtown Fresno) 

E99 
(Merced Castle to  

Fresno East) 
Maximize Ridership/Revenue Potential. 

Travel Time 
 

VHS 18.5 minutes 
 

VHS 17.6 minutes 
 

VHS 21.0 minutes VHS 24.0 minutes 
 

 
 4 4 3 1 

Length 
 

55.30 miles 
88.99 km 

51.87 miles 
83.48 km 

57.42 miles 
92.4 km 

75.32 miles 
121.21 km 

 
 4 3  1 

Population/Employment Catchment 
 

*See Fresno Downtown 
Station option 

*See Fresno West Station 
option 

*See Fresno Downtown 
Station option 

*See Fresno East Station 
option 

 
 4 3 4 2 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

*See Fresno Downtown 
Station option 

*See Fresno West Station 
option 

*See Fresno Downtown 
Station option 

*See Fresno East Station 
option 

 
 5 2 5 2 
Minimize Operating and Capital Costs. 

Length 
 

 

Short, but costly through 
urban areas 

Less costly than other options Less urban area than UP Longer, goes well to the east 
of direct route 

 
 3 3 3 2 

Operational Issues 
 

 

SP coordination full length New alignment 
SP Merced 

BNSF and Amtrak 
coordination 

BNSF and Amtrak 
coordination 

 
 3 3 3 3 

Construction Issues 
 
 

 

SP coordination full length 
Downtown Fresno and 
Merced 

Merced downtown BNSF/Amtrak coordination New alignment/BNSF/New 
BNSF coordination 
 

 
 3 4 3 3 
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Evaluation Criteria 

 

UPRR 
(Downtown Merced to 

Downtown Fresno) 

W99 
 (Merced Downtown to 

Fresno West) 

BNSF 
(Downtown Merced to 

Downtown Fresno) 

E99 
(Merced Castle to  

Fresno East) 
Capital Cost 

 
 

High cost Low cost Moderate cost Moderate cost 

 
 1 5 3 3 

Right-of-Way Issues/Cost 
 
 

 

SP coordination and cost full 
length 

Merced downtown 
New ROW 

BNSF/Amtrak coordination New ROW and BNSF 

 
 2 3 3 3 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and Conflicts 
 

 

    

Percent of Conflicting Existing Land Uses within 
adjacent buffers (Residences, Institutions, 
Recreation, Parks, and Open Space) 

18.83 23.57 25.11 23.10 

     
4 3 2 3 

Visual Quality Impacts 
 

 

    

Scenic Corridor and River Crossings 2.00 2.00 2.00 2.00 
     

3 3 3 3 
Minimize Impacts on Natural Resources. 

Water Resources Impacts 
 

 

    

Number of Natural Stream/Lake Crossings (linear 
ft) 

9.00 (450) 13.00 (650) 23.00 (1,150) 34.00 (1,700) 

Number of Wetland Crossings 6.00 18.00 20.00 28.00 
Total Acreage of Wetlands Within ROW 4.39 25.18 77.78 82.75 
     

5 4 1 1 
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Evaluation Criteria 

 

UPRR 
(Downtown Merced to 

Downtown Fresno) 

W99 
 (Merced Downtown to 

Fresno West) 

BNSF 
(Downtown Merced to 

Downtown Fresno) 

E99 
(Merced Castle to  

Fresno East) 
Floodplain Impacts 

 
 

    

Number of FEMA Floodplain Crossings 13.00 18.00 20.00 14.00 
Associated Length (meters) of Floodplain 
Crossings 

20558.88 25308.03 15428.81 19050.25 

Total Acreage of FEMA Floodplain Crossings 138.01 178.59 104.17 136.50 
     

3 2 4 3 
Threatened & Endangered Species Impacts 

 
 

    

Count of Species w/in ROW 2.00 2.00 20.00 19.00 
Count of Species along ROW  1.00 0.00 0.00 0.00 
Sensitive Habitat Acreage w/in ROW 0.00 38.24 83.52 83.52 
Net Sensitive Habitat Acreage along ROW 0.00 121.01 252.10 252.10 
     

5 3 1 1 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 
 

    

Minority Within 1,400’ Buffer – 1990 Population 22376.00 10365.00 20469.00 9149.00 
Low Income Within 1,400’ Buffer – 1990 
Households 

209.00 164.00 0.00 0.00 

     
2 4 2 4 

Farmland Impacts 
 

 

    

Total Acreage of Important Farmlands Within 
ROW (Prime, Unique, and Statewide Importance) 

117.18 398.17 319.78 501.10 

     
5 2 3 1 
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Evaluation Criteria 

 

UPRR 
(Downtown Merced to 

Downtown Fresno) 

W99 
 (Merced Downtown to 

Fresno West) 

BNSF 
(Downtown Merced to 

Downtown Fresno) 

E99 
(Merced Castle to  

Fresno East) 
Minimize Impacts on Cultural Resources. 

Cultural Resources Impacts 
 

 

    

Number of National Register Resources Within 
ROW 

0.00 0.00 0.00 0.00 

Number of National Register Resources along 
ROW 

2.00 1.00 0.00 0.00 

     
3 4 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

    

Total Acreage Parks/Recreation Areas in ROW  0.00 0.00 0.00 4.16 
Total Acreage of Parks/Recreation Areas along 
ROW 

0.00 0.00 1.01 12.41 

Incidences of Parks/Recreation Areas in ROW 0.00 0.00 0.00 2.00 
Incidences of Parks/Recreation Areas along ROW 0.00 0.00 2.00 3.00 
     

5 5 5 1 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 

 

    

Not a Distinguishing Factor     
     

Seismic Constraints 
 

 

    

Not a Distinguishing Factor     
     

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
 

    

Not a Distinguishing Factor     
     

 

1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-13 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Fresno to Tulare Stations 
Station = Station Carried Forward          Staion = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Fresno Downtown Chandler Field Fresno Amtrak  
Fresno Yosemite 

International 
Airport 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
     

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     

Population/Employment Catchment 
 

    

 
 4 4 4 3 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

• Downtown location. 
• Freeway access: Good 

access to SR 99 at several 
exits. 

• Street access: downtown 
street grid 

• Parking: may be limited at 
site 

• Transit: good connections 
• Amtrak connection with rail 

consolidation  

• Almost downtown 
location. 

• Freeway access: Good via 
SR 99 and SR 180 

• Street access: Limited 
local streets 

• Parking adequate at site. 
• Transit: bus only  
• Other rail: none 

• Downtown location. 
• Freeway access: ca. 1 

mile to SR 99 
• Street access: downtown 

street grid 
• Parking: very limited 
• Transit: buses only 
• Other rail: Current Amtrak 

station, to be 
decommissioned after rail 
consolidation 

• Suburban location. 
• Freeway access: SR 180 

2 miles, SR 168 about 3 
miles 

• Street access: Arterial 
streets 

• Parking adequate at 
shared airport facilities. 

• Transit: Airport transit 
only 

• Other rail: none 
 
 5 3 1 2 
Minimize Operating and Capital Costs. 

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 
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Evaluation Criteria 

 
Fresno Downtown Chandler Field Fresno Amtrak  

Fresno Yosemite 
International 

Airport 
Operational Issues 

 
 Freight rail consolidation 

may preempt use of some of 
corridor, limiting space for 4-
track HSR station 
 Transfer and interface with 

Amtrak. 
 Normal interaction with 

freight RRs. 

 No major issues. 
 Would be stopping track off 

new W99 alignment.  

 Numerous local crossings 
and slow-speed curves on 
BNSF line. 

 No right-of-way feasible to 
site. 

 
 3 5 2 1 

Construction Issues 
 

Possible narrow corridor for 
station with most expansive 
freight RR consolidation.  

Normal aviation coordination 
required. 

Constrained urban site. Aviation coordination 
required. 

 
 2 4 1 4 

Capital Cost 
 

Relatively high. Relatively low. Relatively high because of 
urban site. 

Not assessed. 
Relatively low. 

 
 2 4 2 4 

Right-of-Way Issues/Cost 
 

Availability of r-o-w 
interdependent with 
agreement with freight RRs on 
consolidation.  Some city help 
with acquisition possible. 

Assembly of entire new r-o-w 
required. 

Constrained BNSF main line, 
to be taken out of service as 
result of rail consolidation. 

No rail access possible. 

 
 3 3 2 1 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and Conflicts 
 

    

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space)  within Station Area 

22.78 48.44 45.30 71.01 

Primary Land Uses (acreage) within station area Commercial (158); Industrial 
(149); Mixed Use (53); 
Residential (47) 

Industrial (44); Residential 
(184); Transportation (174) 

Commercial (102); Industrial 
(94); Institutional (84); 
Residential (118) 

Industrial (73); Mixed Use 
(48); Open Space (86); 
Residential (245) 

 
3 2 2 1 
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  Table 2-H-13 Page 3 of 9 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
Fresno Downtown Chandler Field Fresno Amtrak  

Fresno Yosemite 
International 

Airport 
Visual Quality Impacts 

 
    

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space) 

22.78 48.44 45.30 71.01 

Number of scenic corridor and scenic river 
crossings 

0 0 0 0 

 3 2 2 1 
     

Minimize Impacts on Natural Resources. 
Water Resources Impacts 

 
    

Number of Natural Stream 0 0 0 0 
Number of Wetland Crossings 1 1 1 3 
Total Acreage of Wetlands within Station Area 1.22 7.13 2.08 2.95 

 
 4 2 3 3 

Floodplain Impacts 
 

    

Number of FEMA Floodplain Crossings 1 0 1 1 
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

265.83 0 235.82 8.02 

 
 1 5 1 4 

Threatened & Endangered Species Impacts 
 

    

Count of Species  0 0 0 0 
Acreage of Sensitive Habitat within Station Area 0 0 0 0 

 
 5 5 5 5 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
    

Minority Within 1,400’ Buffer – 1990 Population 7358 6368 8893 1139 
Low Income Within 1,400’ Buffer – 1990 
Households  

351 0 474 0 

 
 1 2 1 3 
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  Table 2-H-13 Page 4 of 9 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
Fresno Downtown Chandler Field Fresno Amtrak  

Fresno Yosemite 
International 

Airport 
Farmland Impacts 

 
    

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 

0 8.40 0 0 

 
 5 4 5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
    

Number of National Register Resources Within 
Station Area 

5 0 11 0 

 
 3 5 1 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 

    

Total Acreage Parks/Recreation Areas in Station 
Area 

1 4 2 1 

Count of Parks/Recreation Areas  
 

0.38 5.77 4.34 4.40 

 
 5 1 2 2 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
    

Not a Distinguishing Factor     
 
 

    

Seismic Constraints 
 

    

Not a Distinguishing Factor     
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  Table 2-H-13 Page 5 of 9 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
Fresno Downtown Chandler Field Fresno Amtrak  

Fresno Yosemite 
International 

Airport 
Maximize Avoidance of Areas with Potential Hazardous Materials. 

Hazardous Materials/Waste Constraints 
 

    

Not a Distinguishing Factor     
 
 

    

 
1 2 3 4 5 

Least Favorable      Most Favorable 
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  Table 2-H-13 Page 6 of 9 U.S. Department
of Transportation
Federal Railroad
Administration 

Table 2-H-13 continued 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Fresno Stations 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Fresno East Fresno West 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
 
   

Length 
 

Not 
Applicable 

Not 
Applicable 

 
   

Population/Employment Catchment 
 

  

 
 2 3 

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
Exurban site. 
Freeway access: Close to 
conceptual SR 65 freeway in 
future. 
Arterial access via SR 168. 
No transit access. 

Suburban site. 
Freeway access:  distant from 
SR 99. 
Arterial access via SR 180 

No transit access. 

 
 2 2 

Minimize Operating and Capital Costs. 
Length 

 
Not 

Applicable 
Not 

Applicable 
 
 

  

Operational Issues 
 

New greenfields site. 
No major issues, except 
landside distance from urban 
area. 

New greenfields site. 
 

 
 4 4 

Construction Issues 
 

New greenfields site. 
No major issues. 

New greenfields site. 
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  Table 2-H-13 Page 7 of 9 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
Fresno East Fresno West 

 
 5 5 

Capital Cost 
 

Low Relatively low. 

 
 5 4 

Right-of-Way Issues/Cost 
 

Open agricultural land on new 
alignment of freeway.   

Open agricultural land on 
new alignment. 

 
 5 4 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
  

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space)  within Station Area 

0 0 

Primary Land Uses (acreage) within station area Farmlands/Agriculture (503.02) Farmlands/Agriculture 
(503.02) 

 
5 5 

Visual Quality Impacts 
 

  

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space) 

0 0 

Number of scenic corridor and scenic river 
crossings 

0 0 

 
5 5 

Minimize Impacts on Natural Resources. 
Water Resources Impacts 

 
  

Number of Natural Stream 1 0 
Number of Wetland Crossings 4 1 
Total Acreage of Wetlands within Station Area 11.76 0.41 

     1 5 
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  Table 2-H-13 Page 8 of 9 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
Fresno East Fresno West 

Floodplain Impacts 
 

  

Number of FEMA Floodplain Crossings 2 0 
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

123.45 0 

 
 2 5 
Threatened & Endangered Species Impacts 

 
  

Count of Species  0 0 
Acreage of Sensitive Habitat within Station Area 0 0 
 
 5 5 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
  

Minority Within 1,400’ Buffer – 1990 Population 0 0 
Low Income Within 1,400’ Buffer – 1990 
Households  

0 0 

 
 5 5 

Farmland Impacts 
 

  

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 

153.17 485.1 

 
 2 1 

Minimize Impacts on Cultural Resources.   

Cultural Resources Impacts 
 

  

Number of National Register Resources Within 
Station Area 

0 0 

 
 5 5 
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  Table 2-H-13 Page 9 of 9 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
Fresno East Fresno West 

Parks & Recreation/Wildlife 
Refuge Impacts 

  

Total Acreage Parks/Recreation Areas in Station 
Area 

0 0 

Count of Parks/Recreation Areas  
 

0 0 

 
5 5 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
  

Not a Distinguishing Factor   
 
 

  

Seismic Constraints 
 

  

Not a Distinguishing Factor   
 
 

  

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
  

Not a Distinguishing Factor   
   

 
1 2 3 4 5 

Least Favorable      Most Favorable 
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  Table 2-H-14 Page 1 of 4 U.S. Department 
of Transportation
Federal Railroad
Administration 

Table 2-H-14 
Sacramento to Bakersfield – High-Speed Train Alignment Evaluation Matrix 

Fresno to Tulare Alignment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

UPRR 
(Downtown Fresno to 

Visalia Airport) 

BNSF 
(Downtown Fresno to 

Hanford) 

E99 
(Fresno East to Tulare 

East County) 

W99 
 (Downtown Fresno to 
Tulare West County) 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
VHS 13.2 minutes 

 
VHS 11.3 minutes 

 
VHS 13.9 minutes 

 
VHS 13.0 minutes 

 
 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Length 
 

35.98 miles 
57.90 km 

28.85 miles 
46.43 km 

38.56 miles 
62.06 km 

34.99 miles 
56.32 km 

 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Population/Employment Catchment 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

*See Visalia Airport Station 
option 

*See Hanford Station option *See Tulare East County 
Station option 

*See Tulare West County 
Station  

 
 4 3 2 2 
Minimize Operating and Capital Costs. 

Length 
 

 

UP coordination BNSF and Amtrak 
coordination 

New right-of-way UP coordination 

 
 3 3 4 3 

Operational Issues 
 

 

UP coordination BNSF and Amtrak 
coordination 

New coordination UP coordination 

 
 3 3 4 3 
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  Table 2-H-14 Page 2 of 4 U.S. Department 
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

UPRR 
(Downtown Fresno to 

Visalia Airport) 

BNSF 
(Downtown Fresno to 

Hanford) 

E99 
(Fresno East to Tulare 

East County) 

W99 
 (Downtown Fresno to 
Tulare West County) 

Construction Issues 
 
 

 

Fresno downtown 
UP coordination 

Fresno downtown 
BNSF and Amtrak 
coordination 

New right-of-way Fresno downtown 
UP coordination 

 
 3 3 4 3 

Capital Cost 
 

 

High cost because of Fresno 
downtown and UP 

Moderate to high cost 
because of Fresno 
Downtown but BN less 
costly 

Moderate to high cost E99 
right-of-way 

Low cost 

 
 1 3 3 5 

Right-of-Way Issues/Cost 
 
 

 

Fresno downtown 
UP ROW 
High cost per mile 

Fresno downtown 
BNSF and Amtrak ROW 

Fresno downtown 
UP ROW 
High cost per mile 

Fresno downtown 
UP ROW 
Low cost per mile 

 
 2 4 2 4 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and Conflicts 
 

 

    

Percent of Conflicting Existing Land Uses within 
adjacent buffers (Residences, Institutions, 
Recreation, Parks, and Open Space) 

6.07 12.63 6.92 0.82 

     4 3 4 5 
Visual Quality Impacts 

 
 

    

Scenic Corridor and River Crossings 1.00 0.00 0.00 0.00 
     

4 5 5 5 
Minimize Impacts on Natural Resources. 

Water Resources Impacts 
 

 

    

Number of Natural Stream/Lake Crossings (linear 
ft) 

10.00 (500) 6.00 (300) 13.00 (650) 4.00 (200) 

Number of Wetland Crossings 7.00 3.00 16.00 8.00 
Total Acreage of Wetlands Within ROW 17.50 1.52 9.71 19.73 
     

1 4 1 1 
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  Table 2-H-14 Page 3 of 4 U.S. Department 
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

UPRR 
(Downtown Fresno to 

Visalia Airport) 

BNSF 
(Downtown Fresno to 

Hanford) 

E99 
(Fresno East to Tulare 

East County) 

W99 
 (Downtown Fresno to 
Tulare West County) 

Floodplain Impacts 
 

 

    

Number of FEMA Floodplain Crossings 8.00 5.00 14.00 9.00 
Associated Length (meters) of Floodplain 
Crossings 

12348.78 1644.41 11201.35 
4347.91 

Total Acreage of FEMA Floodplain Crossings 87.51 7.50 84.02 28.05 
     

1 5 2 4 
Threatened & Endangered Species Impacts 

 
 

    

Count of Species w/in ROW 4.00 3.00 5.00 3.00 
Count of Species along ROW  0.00 0.00 0.00 0.00 
Sensitive Habitat Acreage w/in ROW 12.89 0.00 49.37 11.70 
Net Sensitive Habitat Acreage along ROW 38.74 0.00 148.10 35.10 
     

4 5 1 4 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 
 

    

Minority Within 1,400’ Buffer – 1990 Population 21555.00 8786.00 11722.00 9473.00 
Low Income Within 1,400’ Buffer – 1990 
Households 

158.00 158.00 0.00 158.00 

     
2 5 4 5 

Farmland Impacts 
 

 

 *Medium severance impacts 
with alignment mostly along 

BNSF 

*High severance impacts with 
“new” corridor 

*High severance impacts with 
“new” corridor 

Total Acreage of Important Farmlands Within 
ROW (Prime, Unique, and Statewide Importance) 

47.38 255.17 293.44 244.10 

     
5 2 1 2 
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  Table 2-H-14 Page 4 of 4 U.S. Department 
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

UPRR 
(Downtown Fresno to 

Visalia Airport) 

BNSF 
(Downtown Fresno to 

Hanford) 

E99 
(Fresno East to Tulare 

East County) 

W99 
 (Downtown Fresno to 
Tulare West County) 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 

    

Number of National Register Resources Within 
ROW 

0.00 0.00 0.00 0.00 

Number of National Register Resources along 
ROW 

0.00 0.00 0.00 0.00 

     
5 5 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

    

Total Acreage Parks/Recreation Areas in ROW  0.00 0.60 0.43 0.00 
Total Acreage of Parks/Recreation Areas along 
ROW 

2.32 2.75 1.64 0.00 

Incidences of Parks/Recreation Areas in ROW 0.00 1.00 1.00 0.00 
Incidences of Parks/Recreation Areas along ROW 1.00 0.00 0.00 0.00 
     

3 3 4 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 

 

    

Not a Distinguishing Factor     
     

Seismic Constraints 
 

 

    

Not a Distinguishing Factor     
     

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
 

    

Not a Distinguishing Factor     
     

1 2 3 4 5 
Least Favorable      Most Favorable 
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of Transportation
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Administration 

Table 2-H-15 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Tulare to Bakersfield Stations 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Visalia Airport Hanford Tulare Airport Tulare East Tulare West 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

 
      

Length 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

 
      

Population/Employment Catchment 
 

  Ranking Relative to the other Tulare County Station 
Options 

 

 
 3 2 2 2 3 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• Outlying location. 
• Freeway access: SR 99 

and SR 198 adjacent. 
• Street access: local 

streets off freeway to 
airport. 

• Parking adequate at 
shared airport sites.  

• Transit: bus only. 
• Other rail: none. 

• Suburban location in 
settled community. 

• Freeway access: SR 
198 ca ½ mile. 

• Street access: Local city 
streets. 

• Parking: limited at site.  
• Transit: local Hanford 

transit good, long 
access routes from 
Visalia and other cities. 

• Other rail: Amtrak 
connection. 

• Outlying location. 
• Freeway access: SR 99 

adjacent. 
• Street access: local 

streets off freeway to 
airport. 

• Parking adequate at 
shared airport sites.  

• Transit: none. 
• Other rail: none. 

• Exurban site. 
• Freeway access: close 

to conceptual SR 65 
Freeway in future. 

• Arterial access via SR 
198. 

• No transit access. 

• Suburban location. 
• Freeway access: 

somewhat distant from 
SR 99. 

• Arterial access from SR 
198. 

• No transit access. 
 
 

Ranking Relative to the 
other Tulare County 

Station Options 

 
 4 3 2 2 3 
Minimize Operating and Capital Costs. 

Length 
 

 

Not Applicable Not Applicable Not Applicable Not Applicable  
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of Transportation
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Evaluation Criteria 

 
Visalia Airport Hanford Tulare Airport Tulare East Tulare West 

Operational Issues 
 

 

Compatibility with UP 
freight 

Compatibility with BNSF 
freight 

Compatibility with UP 
freight 

New greenfields site. 
No major issues, except 
distance from urban areas. 

New greenfields site.   
No major issues. 

 
 4 4 4 4 4 

Construction Issues 
 
 

 

Open site. 
Some flooding issues 
possible. 

Interaction with freight 
railroads and Amtrak 
station operations. 

Open site. New greenfields site. 
No major issues. 

New greenfields site.   
No major issues. 

 
 4 3 4 4 5 

Capital Cost 
 
 

 

Low Low. Low Low Low 

 
 4 4 4 4 4 

Right-of-Way Issues/Cost 
 
 

 

City of Visalia owns land on 
both sides of freeway in 
vicinity of airport.l 

RR right-of-way and 
adjacent uses. 

Moderate. Open agricultural land on 
new alignment of freeway. 

New greenfields site on 
open agricultural land. 

 
 4 3 3 5 5 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and Conflicts 
 

     

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, 
and Open Space)  within Station Area 

34.54 67.18 25.85 6.59 3.99 

Primary Land Uses (acreage) within station 
area 

Farmlands/Agriculture 
(171); Open Space (63); 
Recreational (67); 
Transportation (133) 

Commercial (94); 
Institutional (103); Office 
(56); Residential (235) 

Farmlands/Agriculture 
(213); Industrial (144); 
Institutional (56); 
Residential (48) 

Farmlands/Agriculture 
(468) 

Farmlands/Agriculture 
(479) 

     
4 1 2 3 3 

Visual Quality Impacts 
 

     

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, 
and Open Space)  

34.54 67.18 25.85 6.59 3.99 

Number of scenic corridor and scenic river 
crossings 

0 0 0 1 0 

     
3 1 3 3 5 
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of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
Visalia Airport Hanford Tulare Airport Tulare East Tulare West 

Minimize Impacts on Natural Resources. 
Water Resources Impacts 

 
 

 

     

Number of Natural Stream 1 0 0 2 1 
Number of Wetland Crossings 2 0 1 3 3 
Total Acreage of Wetlands within Station Area 1.22 0 1.01 16.47 3.21 
     
 3 5 4 1 2 

Floodplain Impacts 
 
 

 

     

Number of FEMA Floodplain Crossings 2 0 1 1 1 
Total Acreage of FEMA Floodplain Crossings 
within Station Area 

387.21 0 146.13 351.98 131.13 

     
 1 5 3 1 3 
Threatened & Endangered Species Impacts 

 
 

 

     

Count of Species  0 0 1 3 4 
Acreage of Sensitive Habitat within Station Area 0 0 0 329.7 0 
     
 5 5 3 1 2 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 
 
 

     

Minority Within 1,400’ Buffer – 1990 Population 0 0 0 0 728 
Low Income Within 1,400’ Buffer – 1990 
Households  0 0 0 0 0 
     
 5 5 5 5 1 
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of Transportation
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Evaluation Criteria 

 
Visalia Airport Hanford Tulare Airport Tulare East Tulare West 

Farmland Impacts 
 
 

 

     

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 

0 0 0 0 0 

     
 5 5 5 5 5 
Minimize Impacts on Cultural Resources. 

Cultural Resources Impacts 
 
 

 

     

Number of National Register Resources Within 
Station Area 

0 0 0 0 0 

     
 5 5 5 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

 

     

Total Acreage Parks/Recreation Areas in Station 
Area 

0 0 1 1 0 

Count of Parks/Recreation Areas  
 

0 0 0.37 109.47 0 

     
5 5 4 1 5 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

 

     

Not a Distinguishing Factor      
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Evaluation Criteria 

 
Visalia Airport Hanford Tulare Airport Tulare East Tulare West 

Seismic Constraints 
 
 

 

     

Not a Distinguishing Factor      
 
 

     

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
 
 

     

Not a Distinguishing Factor      
 
 

     

 
1 2 3 4 5 

Least Favorable                Most Favorable 
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Table 2-H-16 
Sacramento to Bakersfield – High-Speed Train Alignment Evaluation Matrix 

Tulare to Bakersfield Alignment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

BNSF 
(Hanford to Bakersfield 

Truxton) 

UPRR 
(Visalia Airport to 

Bakersfield Golden State) 

E99 
(Tulare East County to 

Bakersfield Golden State)

W99 
(Tulare West County to 

Bakersfield Golden State) 
Maximize Ridership/Revenue Potential. 

Travel Time 
 

VHS 25.7 minutes 
 

VHS 22.3 minutes 
 

VHS 22.4 minutes 
 

VHS 22.5 minutes 
 

 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Length 
 

81.70 miles 
131.48 km 

69.23 miles 
111.41 km 

69.73 miles 
112.22 km 

70.06 miles 
112.75 km 

 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Population/Employment Catchment 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     
Minimize Operating and Capital Costs. 

Length 
 

 

BNSF ROW UP ROW E99 and UP ROW UP and new ROW 

 
 3 3 3 3 

Operational Issues 
 

 

BNSF coordination UP coordination UP coordination UP coordination 

 
 3 3 3 3 

Construction Issues 
 

 

BNSF ROW UP ROW 
Bakersfield downtown 

UP ROW 
Bakersfield suburbs 

UP ROW 

 
 3 2 3 3 



APPENDIX 2-H Sacramento to Bakersfield 
California High-Speed Train Program EIR/EIS  HST Station/Alignment Screening Evaluation 

 

  Table 2-H-16 Page 2 of 4 U.S. Department
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

BNSF 
(Hanford to Bakersfield 

Truxton) 

UPRR 
(Visalia Airport to 

Bakersfield Golden State) 

E99 
(Tulare East County to 

Bakersfield Golden State)

W99 
(Tulare West County to 

Bakersfield Golden State) 
Capital Cost 

 
 

High cost BN right of way High cost UP right of way Moderate costs Moderate to high costs 

 
 3 2 4 4 

Right-of-Way Issues/Cost 
 

 

BNSF ROW UP ROW 
Bakersfield downtown 

UP ROW 
Bakersfield suburbs 

UP ROW 

 
 3 2 3 3 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and Conflicts 
 

 

    

Percent of Conflicting Existing Land Uses within 
adjacent buffers (Residences, Institutions, 
Recreation, Parks, and Open Space) 

11.62 12.73 4.70 8.01 

     
3 3 5 4 

Visual Quality Impacts 
 

 

    

Scenic Corridor and River Crossings 0.00 0.00 1.00 0.00 
     

5 5 4 5 
Minimize Impacts on Natural Resources. 

Water Resources Impacts 
 

 

    

Number of Natural Stream/Lake Crossings 
(linear ft) 

9.00 (450) 8.00 (400) 9.00 (450) 12.00 (600) 

Number of Wetland Crossings 25.00 26.00 15.00 21.00 
Total Acreage of Wetlands Within ROW 45.50 7.35 8.92 30.93 
     

1 3 4 2 
Floodplain Impacts 

 
 

    

Number of FEMA Floodplain Crossings 11.00 8.00 12.00 10.00 
Associated Length (meters) of Floodplain 
Crossings 

19851.62 34332.27 19403.64 22835.27 

Total Acreage of FEMA Floodplain Crossings 152.31 226.41 145.50 169.89 
     

5 2 5 4 
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Evaluation Criteria 

 

BNSF 
(Hanford to Bakersfield 

Truxton) 

UPRR 
(Visalia Airport to 

Bakersfield Golden State) 

E99 
(Tulare East County to 

Bakersfield Golden State)

W99 
(Tulare West County to 

Bakersfield Golden State) 
Threatened & Endangered Species 

Impacts 
 

    

Count of Species w/in ROW 28.00 23.00 6.00 16.00 
Count of Species along ROW  1.00 1.00 1.00 0.00 
Sensitive Habitat Acreage w/in ROW 26.49 2.51 4.96 20.15 
Net Sensitive Habitat Acreage along ROW 101.26 18.20 25.53 71.03 
     

2 5 5 3 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
(Demographics) 

 

    

Minority Within 1,400’ Buffer – 1990 Population 24023.00 35551.00 3843.00 11609.00 
Low Income Within 1,400’ Buffer – 1990 
Households 

0.00 0.00 
0.00 0.00 

     
3 2 5 5 

Farmland Impacts 
 

 

*Low severance impacts 
along existing BNSF 

alignment 

 *High severance impacts with 
“new” corridor 

*High severance impacts with 
“new” corridor 

Total Acreage of Important Farmlands Within 
ROW (Prime, Unique, and Statewide 
Importance) 

433.88 166.21 

252.83 262.88 
     

2 5 4 4 
Minimize Impacts on Cultural Resources. 

Cultural Resources Impacts 
 

 

    

Number of National Register Resources Within 
ROW 

1.00 0.00 0.00 0.00 

Number of National Register Resources along 
ROW 

0.00 0.00 0.00 0.00 

     
4 5 5 5 
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Evaluation Criteria 

 

BNSF 
(Hanford to Bakersfield 

Truxton) 

UPRR 
(Visalia Airport to 

Bakersfield Golden State) 

E99 
(Tulare East County to 

Bakersfield Golden State)

W99 
(Tulare West County to 

Bakersfield Golden State) 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

 

    

Total Acreage Parks/Recreation Areas in ROW  1.98 10.06 0.80 6.95 
Total Acreage of Parks/Recreation Areas along 
ROW 

15.08 69.09 5.09 23.56 

Incidences of Parks/Recreation Areas in ROW 3.00 3.00 2.00 3.00 
Incidences of Parks/Recreation Areas along 
ROW 

1.00 0.00 0.00 0.00 

     
4 1 5 4 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

    

Not a Distinguishing Factor     

     
Seismic Constraints 

 
 

    

Not a Distinguishing Factor     
     

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
 

    

Not a Distinguishing Factor     
     

  
 

1 2 3 4 5 
Least Favorable               Most Favorable 
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Administration 

Table 2-H-17 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Bakersfield to Los Angeles Stations 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Truxton Golden State Bakersfield Airport Bakersfield West 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not Applicable Not Applicable Not Applicable Not Applicable 

 
 

    

Length 
 

Not Applicable Not Applicable Not Applicable Not Applicable 

 
 

    

Population/Employment Catchment 
 

    

 
4 4 2 2 

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
 Downtown location. 
 Freeway access: SR99 is 
located about 2 miles west 
of site.  SR58 is located 
about 1.5 miles south of 
site. 
 Street access: Site has good 
north-south and east-west 
connections via the existing 
downtown street grid.   
 Parking: Land is available for 
the construction of parking 
structures. 
 Transit: Site could be served 
by expansion of existing 
transit routes. 
 Other rail: New Amtrak 
station is at same location 
and is sited to the north of 
the existing BNSF tracks. 

 Downtown location. 
 Freeway access: Route 204 
turns into an arterial in the 
vicinity of the station site.  
Site is also in close proximity 
to Route 178. 
 Street access: Site has good 
north-south and east-west 
connections via the existing 
downtown street grid.  
 Parking: Parcels could be 
assembled for the 
construction of parking 
structures. 
 Transit: Site could be served 
by expansion of existing 
transit routes. 
 Other rail: None. 

 Outlying location. 
 Freeway access: Site is 
located just west of SR99. 
 Street access: Site is 
located just south of 
Seventh Standard Road 
and also has existing north-
south connections to the 
downtown core. 
 Parking: Land is available 
for provision of parking 
facilities. 
 Transit: Would require 
provision of new transit 
links to downtown and 
airport. 
 Other rail: None. 

 Outlying location. 
 Freeway access: Site would 
be located in proximity to 
Stockdale Highway, which 
connects to I-5.  Site would 
also be located in close 
proximity to potential new 
east-west highway 
currently under study. 
 Street access: Site would 
be located in general 
vicinity of Stockdale 
Highway and Nord Avenue. 
 Parking: Land is available 
for provision of parking 
facilities. 
 Transit: Would require 
provision of new transit 
links to downtown and 
airport. 
 Other rail: None. 

 4 3 2 2 
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Evaluation Criteria 

 
Truxton Golden State Bakersfield Airport Bakersfield West 

 

Minimize Operating and Capital Costs. 
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable 

 
 

    

Operational Issues 
 

 Accessing the site via the 
existing BNSF alignment 
would yield an east-west 
station orientation and a 
stopping track configuration. 
 Accessing the site via a new 
alignment along Union 
Avenue would yield a north-
south station orientation and 
allow for a high-speed, 
through track configuration. 
 Railroad interactions: Either 
alignment configuration 
would need to allow for 
BNSF and Amtrak 
movements through the site. 

 Alignment would parallel 
existing UP and would allow 
for a high-speed, through 
track station configuration. 
 Compatibility/interface 
issues with existing freight 
along UP. 
 Connection from UP 
alignment to BNSF 
alignment to the southeast 
of the station site may be 
problematic.  
 Train speed through 
downtown area may be 
constrained for 
environmental reasons. 

 Alignment would parallel 
existing UP and would 
allow for a high-speed, 
through track station 
configuration. 
 Compatibility/interface 
issues with existing freight 
along UP. 

 New alignment would allow 
for a high-speed, through 
track station configuration. 

 
 2 2 3 4 

Construction Issues 
 

 High water table – irrigation 
canals cross site. 
 Union Avenue alignment 
would have major impacts 
upon existing development 
along the corridor.  

 High water table. 
 Would require parcel 
assembly and demolition of 
existing structures. 
 Constrained urban site. 

 Relatively straightforward, 
open-field construction. 
 High water table. 

 Straightforward, open-field 
construction at station site. 

 
 2 3 4 4 

Capital Cost 
 

Relatively high. Relatively high. Moderate. Moderate 

 
 2 2 3 3 
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Evaluation Criteria 

 
Truxton Golden State Bakersfield Airport Bakersfield West 

Right-of-Way Issues/Cost 
 

 Adjacent to existing Amtrak 
station site in downtown 
location. 
 Site purchase price is 
expected to be high. 

 Downtown site, which would 
require parcel assembly and 
demolition of existing low-
end land uses. 
 Site purchase price is 
expected to be high. 

 Open-field construction. 
 Site purchase price is 
expected to be low. 

 Open-field construction 
 Site purchase price is 
expected to be moderate 
to high. 

 
 2 2 4 4 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
    

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space)  within Station Area 

23.39 57.48 13.71 96.67 

Primary Land Uses (acreage) within station area Commercial (87); Industrial 
(158); Mixed Use (139); 
Residential (76) 

Commercial (81); Industrial 
(83); Institutional (107); Open 
Space (74); Residential (105) 

Commercial (363); Residential 
(69) 

Residential (486) 

 
 4 3 5 1 

Visual Quality Impacts 
 

    

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space) 

23.39 57.48 13.71 96.67 

Number of scenic corridor and scenic river 
crossings 

0 0 0 0 

 
 4 3 5 1 

Minimize Impacts on Natural Resources. 
Water Resources Impacts 

 
    

Number of Natural Stream 0 1 0 0 
Number of Wetland Crossings 0 0 0 0 
Total Acreage of Wetlands within Station Area 0 0 0 0 

 
 5 1 5 5 
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Evaluation Criteria 

 
Truxton Golden State Bakersfield Airport Bakersfield West 

Floodplain Impacts 
 

    

Number of FEMA Floodplain Crossings 1 1 0 0 
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

6.19 58.39 0 0 

 
 4 1 5 5 

Threatened & Endangered Species Impacts 
 

    

Count of Species  0 0 1 2 
Acreage of Sensitive Habitat within Station Area 0 1.89 0 0 

 
 5 4 4 3 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
    

Minority Within 1,400’ Buffer – 1990 Population 5361 0 0 0 
Low Income Within 1,400’ Buffer – 1990 
Households  222 0 0 0 

 
 1 5 5 5 

Farmland Impacts 
 

    

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 0 0 244.52 405.68 

 
 5 5 3 1 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
    

Number of National Register Resources Within 
Station Area 0 0 0 0 

 
 5 5 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

    

Count of Parks/Recreation Areas 0 4 0 0 
Total Acreage Parks/Recreation Areas in Station 
Area 

0 25.47 0 0 

 5 1 5 5 
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Evaluation Criteria 

 
Truxton Golden State Bakersfield Airport Bakersfield West 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
    

Not a Distinguishing Factor     
 
 

    

Seismic Constraints 
 

    

Not a Distinguishing Factor     
 
 

    

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
    

Not a Distinguishing Factor     
 
 

    

 
1 2 3 4 5 

Least Favorable       Most Favorable 
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Table 2-H-17 continued 
Sacramento to Bakersfield – High-Speed Train Station Evaluation Matrix 

Bakersfield to Los Angeles Stations 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Bakersfield East Old Amtrak Bakersfield South 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
    

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
    

Population/Employment Catchment 
 

   

 
2 3 2

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
 Outlying location. 
 Freeway access: Site would 
be located immediately 
north of Route 58 freeway 
near the intersection of 
Edison Highway and Edison 
Road. 
 Street access: Site would 
be accessible via Edison 
Highway and Edison Road. 
 Parking: Land is available 
for provision of parking 
facilities. 
 Transit: Would require 
provision of new transit 
links to downtown and 
airport. 
 Other rail: None. 

 Near downtown location. 
 Freeway access: SR99 is 
located less than one mile 
west of site.  SR58 is located 
about 1.5 miles south of site. 
 Street access: Site has good 
north-south and east-west 
connections via the existing 
downtown street grid.   
 Parking: Land is available for 
the construction of parking 
structures. 
 Transit: Site could be served 
by expansion of existing 
transit routes. 
 Other rail: This site was 
formerly Amtrak’s terminal 
station for San Joaquin 
service until the move to S71 
Bakersfield Truxton site. 

 Outlying location. 
 Freeway access: Site would 
be located immediately west 
of SR99.  Site would also be 
located in close proximity to 
Taft Highway. 
 Street access: Site would be 
located west of SR99 and 
south of Taft Highway. 
 Parking: Land is available for 
provision of parking 
facilities. 
 Transit: Would require 
provision of new transit links 
to downtown and airport. 
 Other rail: None. 

 
 2 3 2 
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Evaluation Criteria 

 
Bakersfield East Old Amtrak Bakersfield South 

Minimize Operating and Capital Costs. 
Length 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
 

   

Operational Issues 
 

 Alignment would parallel 
existing UP and would 
allow for a high-speed, 
through track station 
configuration. 
 Compatibility/interface 
issues with existing freight 
along UP. 

 Access to the site would be 
via the existing BNSF 
alignment and would yield an 
east-west station orientation 
and a stopping track 
configuration. 
 Railroad interactions: The 
alignment and station 
configuration would need to 
allow for BNSF and Amtrak 
movements through the site. 

 New alignment would allow 
for a high-speed, through 
track station configuration. 
  

 
 2 2 4 

Construction Issues 
 

 Straightforward, open-field 
construction at station site. 

 High water table. 
 Existing yard but would 
require demolition of some 
existing structures. 

 Straightforward, open-field 
construction at station site. 

 
 4 3 4 

Capital Cost 
 

Low. Relatively high. Moderate 

 
 4 2 3 

Right-of-Way Issues/Cost 
 

 Open-field construction. 
 Site purchase price is 
expected to be low. 
 No existing utilities. 

 On site of old Amtrak station.  Open agricultural land on 
new alignment. 
 Site purchase price is 
expected to be moderate to 
high. 

 
 4 3 4 
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Evaluation Criteria 

 
Bakersfield East Old Amtrak Bakersfield South 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
   

Percent of Conflicting Existing Land Uses 
(Residences, Institutions, Recreational Areas, and 
Open Space)  within Station Area 

31.11 58.74 0 

Primary Land Uses (acreage) within station area Commercial (229); 
Farmlands/Agriculture (64); 
Residential (155) 

Commercial (48); Institutional 
(52); Residential (232); 
Transportation (107) 

Farmlands/Agriculture (490) 

  
4 3 5 

Visual Quality Impacts 
 

   

Percent of Visually Sensitive Existing Land Uses 
(Residential, Institutional, Recreational Areas, and 
Open Space)  
 
 

31.11 58.74 0 

Number of scenic corridor and scenic river 
crossings 

0 0 0 

     
4 3 5 

Minimize Impacts on Natural Resources.    

Water Resources Impacts 
 

   

Number of Natural Stream 0 0 0 
Number of Wetland Crossings 0 0 0 
Total Acreage of Wetlands within Station Area 0 0 0 
 
     5 5 5 

Floodplain Impacts 
 

   

Number of FEMA Floodplain Crossings 1 0 0 
Total Acreage of FEMA Floodplain Crossings within 
Station Area 

24.40 0 0 

     
 3 5 5 
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Evaluation Criteria 

 
Bakersfield East Old Amtrak Bakersfield South 

Threatened & Endangered Species Impacts 
 

   

Count of Species  4 0 1 
Acreage of Sensitive Habitat within Station Area 0 0 0 
 
     1 5 4 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
   

Minority Within 1,400’ Buffer – 1990 Population 0 80 
0 
 

Low Income Within 1,400’ Buffer – 1990 
Households  0 0 

0 
 

 
     5 4 5 

Farmland Impacts 
 

   

Total Acreage of Important Farmlands Within 
Station Area (Prime, Unique, and Statewide 
Importance) 387.44 0 0 
 
     2 5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
   

Number of National Register Resources Within 
Station Area 0 0 0 
 
     5 5 5 

Parks & Recreation/Wildlife 
Refuge Impacts 

   

Count of Parks/Recreation Areas 0 0 0 
Total Acreage Parks/Recreation Areas in Station 
Area 

0 0 0 

 
     5 5 5 
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Evaluation Criteria 

 
Bakersfield East Old Amtrak Bakersfield South 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
   

Not a Distinguishing Factor    
 
 

   

Seismic Constraints 
 

   

Not a Distinguishing Factor    
 
 

   

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste Constraints 

 
   

Not a Distinguishing Factor    

 
1 2 3 4 5 

Least Favorable      Most Favorable 
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Table 2-H-18a 
Bakersfield to Los Angeles – High-Speed Train Alignment Evaluation Matrix 

Bakersfield to Sylmar Segment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
I-5 Corridor Antelope Valley Corridor 

I-5  SR-58/Soledad Canyon 
2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
2.5%: 26.6 min. 
3.5%: 27.4 min. 

 

27.2 min. 2.5%: 37.7 min. 
3.5%: 37.8 min. 

37.8 min. 

 
 2.5%:5  3.5%:5 5 2.5%:1  3.5%:1 1 

Length 
 

86.6 miles 
(139.3 km) 

88.9 miles 
(143.0 km) 

123.4 miles 
(198.5 km) 

 

123.7 miles 
(199.0 km) 

 
 2.5%:5  3.5%:5 5 2.5%:2  3.5%:2 2 

Population/Employment 
Catchment 

 

• No Antelope Valley 
Population/employment 
catchment 

• No Antelope Valley 
population/employment 
catchment 

• Provides Antelope Valley 
population/employment 
catchment 

• Provides Antelope Valley 
population/employment 
catchment 

 
 2.5%:1  3.5%:1 1 2.5%:5  3.5%:5 5 

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
     
Minimize Operating and Capital Costs. 

Length 
 

 

86.6 miles 
(139.3 km) 

88.9 miles 
(143.0 km) 

123.4 miles  
(198.5 km) 

123.7 miles 
(199.0 km) 

 
 2.5%:5  3.5%:5 5 2.5%:2  3.5%:2 2 
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I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Operational Issues 
 

 

2.5% 
• Achieves 220 mph (350 kph) 

operating speed throughout. 
• 4 tunnels - 44.8 mi. (72.1 km) 

total tunneling. 
• Includes single tunnel 

36.3 mi. (58.5 km.) long 
requiring adjacent escape 
tunnel. 

• Sustained grades: 
5 mi. (8km), 3.8 mi. (6km), 
18.1 mi. (29km)>1.5% 5 mi. 
(8 km) > 2% 

 
3.5% 
• Operating speeds reduced for 

10 mi. (17 km) to average 
165 mph (275 kph). 

• 13 tunnels – 34 mi. (54.8 km) 
total tunneling. 

• Longest tunnel length is 11.6 
mi. (18.6 km) – 2 tunnels of 
this length require escape 
tunnels, while others would 
not. 

• Sustained grades of 4.4 mi. 
(7km) and 13.1 mi. (21km) at 
>3% and 3.8 mi. (6km) at 
>2% will require more power 
than flatter gradient 
alternative. 

• Potential to avoid tunnel at 
San Andreas fault – although 
still fault zone issues. 

• Achieves 220 mph (350 kph) 
operating speed throughout. 

• 4 tunnels - 42.7 mi. (68.7 km) 
total tunneling. 

• Includes single tunnel 
34.3 mi. (68.7 km) long, 
requiring adjacent escape 
tunnel. 

• Sustained grades: 
5 mi. (8 km) & 18.8 (30 km) 
> 2% 

2.5% 
• Achieves 220 mph (350 kph) 

operating speed throughout. 
• 6 tunnels - 41.2 mi. (66.3 km) 

total tunneling.  
• Sustained grades: 

10.6 mi. (17km) >1.5% 
8.8 mi. (14 km), 11.3 mi. 
(18 km), 4.4 mi. (7km)> 2% 

• Two tunnels longer than 6 mi. 
(9.7 km) require adjacent 
escape tunnel. 

• Many minimum-radius curves 
 
3.5% 
• Operating speeds marginally 

reduced for 6 mi. (10 km) to 
195 mph (325 kph). 

• 7 tunnels – 20.7 mi. (33.4 km) 
total tunneling. 

• Sustained grades of 5 mi. 
(8km) and 6.3 mi. (10 km) at 
>3% and 4.4 mi. (7km) at 
>2%  require more power than 
flatter gradient alternative. 

• Longest tunnel is only 3.6 mi. 
(5.8 km) long 

• Many minimum-radius curves 
• Crosses Garlock Fault at grade 

rather than in tunnel. 

• Achieves 220 mph (350 kph) 
operating speed throughout. 

• 9 tunnels – 42.0 mi. (67.6 km) 
total tunneling. 

• Longest tunnel is 11.7 mi. 
(18.8 km) long. 

• Three tunnels longer than 6 
mi. (9.7 km) require adjacent 
escape tunnel. 

• Sustained grades: 
11.3 mi. (18km), 12.5 mi. 
(20 km), 20.6 mi. (33 km) > 
2% 

• Many minimum-radius curves 

 
 2.5%:3  3.5%:3 3 2.5%:2  3.5%:3 2 
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I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Construction Issues 
 
 

 

2.5% 
• Construction risk of long 

tunnel. 
• Limited access – some areas 

adjacent to I-5. 
• Readily excavatable soils. 
• Construction of a single tunnel 

over 30-miles long is not 
practicable because of 
California’s geology and 
seismic conditions. 

• Does not allow alignment to 
cross San Andreas and Garlock 
faults at-grade. 

 
3.5% 
• Shorter tunnels than 2.5% 

alternative reduces 
construction risk as compared 
to flatter grade. 

• Limited access for portal 
construction. 

• Readily excavatable soils. 
• Longest single tunnel is about 

6-miles in length. 

• Construction risk of long 
tunnel. 

• Limited access. 
• Readily excavatable soils. 
• Construction of tunnels over 

12-miles long is not 
practicable because of 
California’s geology and 
seismic conditions. 

• Does not allow alignment to 
cross San Andreas and Garlock 
faults at-grade. 

2.5% 
• Construction risk of tunnels.  
• Highway access. 
• Generally excavatable soils with 

deeper cuts in some areas 
requiring heavy ripping or 
blasting. 

• Does not allow alignment to 
cross Garlock fault at-grade. 

 
3.5% 
• Much shorter tunnels than 2.5% 

grade alternative reduces 
construction risk as compared to 
flatter grade. 

• Highway access generally 
available to portal sites. 

• Generally excavatable soils with 
deeper cuts in some areas 
requiring heavy ripping or 
blasting. 

• Minimizes tunneling 

• Construction risk of multiple 
tunnels. 

• Highway access. 
• Generally excavatable soils with 

deeper cuts in some areas 
requiring heavy ripping or 
blasting. 

 
 2.5%:1  3.5%:3 1 2.5%:1  3.5%:4 2 

Capital Cost 
 

2.5% 
$8.1 Billion VHS 

$8.8 Billion Maglev 
 

3.5% 
$7.0 Billion VHS 

$7.8 Billion Maglev 

$7.8 Billion VHS 
$8.6 Billion Maglev 

2.5% 
$6.9 Billion VHS 

$8.1 Billion Maglev 
 

3.5% 
$5.7 Billion VHS 

$7.0 Billion Maglev 

$7.0 Billion VHS 
$8.1 Billion Maglev 

 
 2.5%:1  3.5%:3 1 2.5%:2  3.5%:5 3 
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of Transportation
Federal Railroad
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I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Right-of-Way Issues/Cost 
 
 

 

2.5% 
• BNSF Arvin Branch ROW. 
• New access roads required. 
• Potential impacts on new 

developments in Santa 
Clarita. 

• Tunneling minimizes impacts 
on forest lands 

• Alignment crosses Santa 
Clara river flood plain at 
Santa Clarita. 

 
 
• BNSF Arvin Branch ROW. 
• New access roads required to 

tunnels (28 portals).  
• Potential impacts on new 

developments in Santa 
Clarita. 

• Alignment crosses Santa 
Clara river flood plain at 
Santa Clarita. 

• BNSF Arvin Branch ROW. 
• Power line easement from 

Comanche Point. 
• New access road required. 
• Potential impacts on new 

developments in Santa 
Clarita. 

• Tunneling minimizes impacts 
on forest lands. 

• Alignment crosses Santa 
Clara river flood plain at 
Santa Clarita. 

2.5% 
• Relocation of UPRR/Metrolink 

from Palmdale to Mojave. 
• Small segment in Angeles 

National Forest in Soledad 
Canyon, alignment in tunnel. 

 
3.5% 
• Relocation of UPRR/Metrolink 

from Palmdale to Mojave. 
• Small segment in Angeles 

National Forest in Soledad 
Canyon, alignment at-grade. 

• Relocation of UPRR/Metrolink 
from Palmdale to Mojave. 

 
 2.5%:3  3.5%:2 3 2.5%:3  3.5%:2 3 
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   Table 2-H-18a Page 5 of 21 U.S. Department
of Transportation
Federal Railroad
Administration 

I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and 

Conflicts 
 

 

2.5% 
• Residential land uses 

approaching Bakersfield. 
• Farm impacts in Central Valley. 
• Major portion of alignment is in 

tunnel. 
• Impacts mixed 

commercial/industrial areas in 
the Santa Clarita area. 

• Crosses the Santa Clarita River. 
 
3.5% 
• Residential land uses 

approaching Bakersfield. 
• Farm impacts in Central Valley. 
• Portion of alignment is in 

tunnel. 
• Requires access roads to 

tunnel portals in sensitive 
habitat areas. 

• Impacts mixed 
commercial/industrial areas in 
the Santa Clarita area. 

• Crosses the Santa Clarita River. 
• Crosses at-grade through 

developed area adjacent to 
Castaic Lagoon. 

• Crosses at-grade through 
developing area adjacent to 
Pico Canyon Road in Santa 
Clarita. 

• Residential land uses 
approaching Bakersfield. 

• Farm impacts in Central 
Valley. 

• Oil field at toe of slope in 
Central Valley. 

• Major portion of alignment is 
in tunnel. 

• Impacts mixed 
commercial/industrial uses in 
the Santa Clarita area. 

2.5% 
• Approaches Bakersfield in 

rail/highway corridor. 
• Grazing land impacts in 

Tehachapis. 
• May indirectly impact mixed 

commercial/industrial/ 
residential land uses in Palmdale 
and Lancaster. 

• Major portion of alignment in 
the Santa Clarita  and Soledad 
Canyon areas in tunnel. 

• Adjacent to existing concrete 
plant in the Santa Clara River 
near Soledad Canyon. 

 
3.5% 
• Approaches Bakersfield in 

rail/highway corridor. 
• Grazing land impacts in 

Tehachapis. 
• May indirectly Impact mixed 

commercial/industrial/ 
residential land uses in Palmdale 
and Lancaster. 

• Crosses rural estate area in 
Soledad Canyon at grade. 

• Traverses National Forest land 
in Soledad Canyon at grade. 

• Visible from rural campgrounds 
in Soledad Canyon.  

• Adjacent to existing concrete 
plant in the Santa Clara River 
near Soledad Canyon. 

• Approaches Bakersfield in 
rail/highway corridor. 

• Grazing land impacts in 
Tehachapis. 

• May indirectly impact mixed 
commercial/industrial/ 
residential land uses in 
Palmdale/Lancaster/ Rosamond. 

• A portion of the alignment 
parallels/crosses SR-14 and 
affects adjacent rural estate 
uses in the Acton area. 

• Conflicts with proposed 
commercial land use in the 
Santa Clarita/LA County area. 

 2.5%:4  3.5%: 4 2.5%:4  3.5%:2 4 
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   Table 2-H-18a Page 6 of 21 U.S. Department
of Transportation
Federal Railroad
Administration 

I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Visual Quality Impacts 
 
 

 

2.5% 
• Aerial structure at Bakersfield 

station and through urban area 
to east. 

• At grade through farmlands 
south of Bakersfield. 

• Visible from residential areas 
south of Bakersfield. 

•  At grade for 1.5 mi. across 
vacant, rugged land, including 
Towsley Canyon which is being 
considered for SEA status.  Will 
be visible to residences 0.75 
away across I-5 at a lower 
elevation in Santa Clarita.  
There will be extensive visible 
earthwork.  

• Cut and fill thru center of Santa 
Clarita Sports Park site 
(unbuilt). 

• Balance tunnel, no impact. 
 
3.5% 
• Aerial structure at Bakersfield 

station and through urban area 
to east. 

• Visible from residential areas 
south of Bakersfield. 

• At grade through farmlands 
south of Bakersfield. 

• At grade in rural area just 
south of San Andreas Fault. 

• At grade for 1.5 mi. across 
vacant, rugged land, including 
Towsley Canyon which is being 
considered for SEA status.   

• Will be visible to residences 
0.75 away across I-5 at a 
lower elevation in Santa 
Clarita.  There will be extensive 
visible earthwork. 

 

• Aerial structure at Bakersfield 
station and through urban 
area to east. 

• Visible from residential areas 
south of Bakersfield. 

• At grade through farmlands 
south of Bakersfield. 

• At grade for 1.5 mi. across 
vacant, rugged land, including 
Towsley Canyon which is 
being considered for SEA 
status.  Will be visible to 
residences 0.75 away across 
I-5 at a lower elevation in 
Santa Clarita.  There will be 
extensive visible earthwork. 

• Cut and fill through center of 
Santa Clarita Sports Park site 
(unbuilt). 

• Balance tunnel, no impact. 

2.5% 
• Aerial structure at Bakersfield 

station and through urban area 
to east. 

• Agriculture/vacant land along 
SR-158 south of tunnel under 
Tehachapis. 

• At grade and part of bridge near 
5 widely scattered residences. 

• At grade w/in 200 ft. of 
residences for 2 mi. on west: 
w/in 400 ft. of residences for 
0.25 mi. on east; w/in 0.25 mi. 
of residences for 0.75 on east. 

• At grade, Rosamond Park 1,000 
ft. to west (first tier). 

• At grade, a few scattered 
residences (close as 100 ft.)  
south of Rosamond. 

• Lancaster, bridge for 5 mi.  
Mostly commercial area (w/in 
100 ft.).  May be some first tier 
residences on east. 

• Palmdale, at grade through 
mostly commercial area (w/in 
100 ft.) for length of 1.5 mi.  
May be a few first tier 
residences. 

• Palmdale, bridge w/in 500 ft. of 
residential development for 
length of 1,000 ft. 

• Tunnel through Soledad Canyon.  
No impacts. 

 
3.5% 
• Aerial structure at Bakersfield 

station and through urban area 
to east. 

• At-grade at some locations 
along SR-58. 

• At grade near UP Tehachapi 
Loop. 

• Aerial structure at Bakersfield 
station and through urban area 
to east. 

• Agriculture/vacant land along 
SR-158 south of tunnel under 
Tehachapis. 

• At grade and part of bridge near 
5 widely scattered residences. 

• At grade w/in 200 ft. of 
residences for 2 mi. on west: 
w/in 400 ft. of residences for 
0.25 mi. on east; w/in 0.25 mi. 
of residences for 0.75 on east. 

• At grade, Rosamond Park 1,000 
ft. to west (first tier). 

• At grade, a few scattered 
residences (close as 100 ft.)  
south of Rosamond. 

• Lancaster, bridge for 5 mi.  
Mostly commercial area (w/in 
100 ft.).  May be some first tier 
residences on east. 

• Palmdale, at grade through 
mostly commercial area (w/in 
100 ft.) for length of 1.5 mi.  
May be a few first tier 
residences. 

• Palmdale, bridge w/in 500 ft. of 
residential development for 
length of 1,000 ft. 

• Bridge at Vasquez Park extends 
for 0.75 mi. along south edge of 
park.  Negative for park users, 
positive for passengers. 

• Bridge east of Crown Valley Rd. 
w/in 1,000 ft. of Vasquez High 
School (first tier) and slightly 
further from a junior. high 
school. 

• Bridge at Santiago Road, may 
be some residences w/in 200 to 
300 ft. 
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   Table 2-H-18a Page 7 of 21 U.S. Department
of Transportation
Federal Railroad
Administration 

I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

• Cut and fill through center of 
Santa Clarita Sports Park site 
(unbuilt). 

• At-grade through developed 
area adjacent to Castaic 
Lagoon. 

• At-grade through developing 
area in Santa Clarita. 

• Requires access roads to 
tunnel portals in sensitive 
habitat areas.  Extensive visible 
earthwork. 

• Balance tunnel, no impact. 
 

• At grade near community of 
Tehachapi.  

• Agriculture/vacant land along 
SR-158 south of tunnel under 
Tehachapis. 

• At grade and part of bridge near 
5 widely scattered residences. 

• At grade w/in 200 ft. of 
residences for 2 mi. on west: 
w/in 400 ft. of residences for 
0.25 mi. on east; w/in 0.25 mi. 
of residences for 0.75 on east. 

• At grade, Rosamond Park 1,000 
ft. to west (first tier). 

• At grade, a few scattered 
residences (close as 100 ft.)  
south of Rosamond. 

• Lancaster, bridge for 5 mi.  
Mostly commercial area (w/in 
100 ft.).  May be some first tier 
residences on east. 

• Palmdale, at grade through 
mostly commercial area (w/in 
100 ft.) for 1.5 mi.  May be a 
few first tier residences. 

• Palmdale, bridge w/in 500 ft. of 
residential development for 
length of 1,000 ft. 

• At grade through rural estate 
area in Soledad Canyon.  

• At grade crossing National 
Forest land in Soledad Cn. 

• At grade near rural 
campgrounds in Soledad Cn. 

 

 
 2.5%:2  3.5%:1 2 2.5%:2  3.5%:1 2 
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   Table 2-H-18a Page 8 of 21 U.S. Department
of Transportation
Federal Railroad
Administration 

I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Minimize Impacts on Natural Resources. 
Water Resources 

Number and sensitivity level of 
waters and potential 

wetland/riparian resources 
crossed by alignment.  

Sensitivity of surface waters 
proximate (< 1 mile) to tunnel 

segments 
(total number crossed/linear ft) 

 

2.5% 
• At-grade crossings:  2 low, 2 

low/mod, 1 mod/high. 
• Tunnel overcrossings: 24 low, 

10 low/mod, 6 mod/high. 
• Proximate to tunneled 

segments: 35 low, 7 low/mod, 
1 high. 

 
3.5% 
• At-grade crossings: 4 low, 7 

low/mod, 6 mod/high. 
(17/850) 

• Tunnel overcrossings: 23 low, 
5 low/mod, 1 mod/high. 
(29/1,450) 

• Proximate to tunneled 
segments: 31 low, 4 mod/low. 
(35/1,750) 

• At-grade crossings:  1 low, 2 
low/mod,1 mod/high. (4/200) 

• Tunnel overcrossings: 31 low, 
12 low/mod, 5 mod/high. 
(48/2,400) 

• Proximate to tunneled 
segments: 37 low, 5 low/mod, 
1 high. (43/2,150) 

2.5% 
• At-grade crossings:  26 low, 12 

low/mod, 2 mod/high. 
• Tunnel overcrossings: 41 low, 

12 low/mod, 4 mod/high. 
• Proximate to tunneled 

segments: 5 low, 5 low/mod, 1 
mod/high, 1 high. 

 
3.5% 
• At-grade crossings: 39 low, 19 

low/mod, 4 mod/high. 
(62/3,100) 

• Tunnel overcrossings: 29 low, 
13 low/mod, 2 mod/high. 
(44/2,200) 

• Proximate to tunneled 
segments: 4 low, 4 low/mod, 1 
mod/high, 1 high. (10/500) 

• At-grade crossings:  27 low, 14 
low/mod, 1 mod/high(+1 
mod/high bridged). (42/2,600) 

• Tunnel overcrossings: 32 low, 4 
low/mod, 1 mod/high. 
(37/1,850) 

• Proximate to tunneled 
segments: 7 low, 5 low/mod. 
(12/600) 

 
 2.5%:2  3.5%:1 2 2.5%:2  3.5%:1 3 

Floodplain Impacts 
 
 

 

2.5% 
• Crosses major floodplain areas 

south of Bakersfield. 
• Crosses Santa Clara River 

Floodplain. 
 
3.5% 
• Crosses major floodplain areas 

south of Bakersfield. 
• Crosses floodplains in 

Tehachapi Mountains. 
• Crosses tributaries to Pyramid 

Lake. 
• Crosses Santa Clara River 

Floodplain. 
 

• Crosses major floodplain areas 
south of Bakersfield. 

• Crosses Santa Clara River 
floodplain. 

2.5% 
• Major 100-year floodplain at toe 

of Tehachapis in Central Valley. 
• Extensive 100-year floodpains 

just north of Lancaster. 
• 500-year floodplains in Palmdale 

and Lancaster. 
• Crosses Santa Clara River 

floodplain. 
 
3.5% 
• Major 100-year floodplain at toe 

of Tehachapis in Central Valley. 
• Extensive 100-year floodpains 

just north of Lancaster. 
• 500-year floodplains in Palmdale 

and Lancaster. 
• Crosses Santa Clara River 

floodplain in Santa Clarita and 

• Major 100-year floodplain at toe 
of Tehachapis in Central Valley. 

• Extensive 100-year floodpains 
just north of Lancaster. 

• 500-year floodplains in Palmdale 
and Lancaster. 

• Crosses Santa Clara River 
floodplain. 
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   Table 2-H-18a Page 9 of 21 U.S. Department
of Transportation
Federal Railroad
Administration 

I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Soledad Canyon. 

Wetlands (sites/area) 16/8.2 ac 10/5.6 ac 3/0.7 ac 3/0.7 ac 

 
 2.5%:4  3.5%:3 4 2.5%:3  3.5%:2 3 

Threatened & Endangered 
Species Impacts 
 
 

2.5% 
• 15 + sensitive species found 

within alignment, however, 
lower potential for impact due 
to length of tunneling. 

 
3.5% 
• More at-grade alignment in 

native habitat areas creates 
higher potential for impacts. 

• Power lines to tunnel portals or 
along at-grade segments may 
impact California condors. 

• 15 + sensitive species found 
within alignment, however, 
lower potential for impact due 
to length of tunneling. 

2.5% 
• Higher potential to impact 15 + 

sensitive species due to length 
of at-grade alignment in 
undeveloped areas. 

 
3.5% 
• Even higher potential to impact 

sensitive species due to 
increased alignment at-grade. 

 

• Higher potential to impact 15 + 
sensitive species due to length 
of at-grade alignment in 
undeveloped areas. 

 
 2.5%:5 3.5%:3 5 2.5%:4  3.5%:3 4 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts 
( Demographics) 

 
 

 

Central Valley: 
1990 Minority population: 22,595 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990 Minority population: 3,051 
1990 In-poverty households: 76 
 
Total: 
1990 Minority population: 25,646 
1990 In-poverty households: 338 
 

Central Valley: 
1990 Minority population: 22,595 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990  Minority population: 3,049 
1990 In-poverty households: 74 
 
Total: 
1990 Minority population: 25,644 
1990 In-poverty households: 336 

Central Valley: 
1990 Minority population: 13,744 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990 Minority population: 4,165 
1990 In-poverty households: 1,031 
 
Total: 
1990 Minority population: 17,909 
1990 In-poverty households: 1,293 

Central Valley: 
1990 Minority population: 13,744 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990 Minority population: 4,158 
1990 In-poverty households: 1,031 
 
Total: 
1990 Minority population: 17,902 
1990 In-poverty households: 1,293 

 
 2.5%:4 3.5%: 4 4 2.5%:4 3.5%: 4 4 
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   Table 2-H-18a Page 10 of 21 U.S. Department
of Transportation
Federal Railroad
Administration 

I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Farmland Impacts 
 
 

 

• Alignment would impact 
existing farmlands south of 
Bakersfield before reaching the 
Tehachapi mountains. 

• Crosses grazing areas. 
• Alignment encroaches on a 

small amount of existing 
farmland near Santa Clara 
River/SR-126. 

• Alignment traverses soils in the 
Santa Clara River and its 
tributary areas that could be 
farmed. 

• Alignment would impact 
existing farmlands south of 
Bakersfield before reaching 
the Tehachapi mountains. 

•  Crosses grazing areas. 
• Alignment encroaches on a 

small amount of existing 
farmland near Santa Clara 
River/SR-126. 

• Alignment traverses soils in 
the Santa Clara River and its 
tributary areas that could be 
farmed. 

• The alignment would impact 
prime soils and existing 
farmlands outside of the city of 
Bakersfield. 

• Crosses grazing areas. 
• The alignment would cross soils 

suitable for farming in the 
Rosamond, Lancaster and 
Palmdale areas. 

• The alignment would impact 
prime soils and existing 
farmland outside the city of 
Bakersfield. 

• Crosses grazing areas. 
• The alignment would cross soils 

suitable for farming in the 
Rosamond, Lancaster and 
Palmdale areas. 

 
 2.5%:3 3.5%: 3 3 2.5%:2 3.5%: 2 2 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 

 

2.5% 
• Few recorded resources on 

GIS.   
• Overall probable impact is low; 

route is primarily tunnel over 
Tehachapis.   

• Potential impacts at bridge 
crossings of Santa Clara River 
and Castaic Creek. 

 
3.5% 
• Few recorded resources on 

GIS.   
• Overall probable impact is 

increased as more of the 
alignment is at-grade over 
Tehachapis.   

• Potential impacts at bridge 
crossings of Santa Clara River 
and Castaic Creek. 

 

• Few recorded resources on 
GIS.   

• Overall probable impact is low; 
route is primarily tunnel over 
Tehachapis.   

• Potential impacts at bridge 
crossings of Santa Clara River 
and Castaic Creek. 

  

2.5% 
• Few recorded resources on GIS. 
• Potential impacts during at-

grade/bridge passage through 
Palmdale, Lancaster, Rosamond 
and near Edwards AFB, Mojave 
and Tehachapi, and crossings of 
Tehachapi Creek.  Includes 
visual impacts on historical 
resources.  

• Overall probable impact is 
moderate along SR-58; route 
crosses open desert, is partially 
tunnel northwest of Mojave. 

• Overall probable impact is low in 
Soledad Canyon since route is 
mostly tunnel.    

• Potential impacts at at-
grade/bridge crossings of Santa 
Clara River and Mill Creek. 

 
3.5% 
• Few recorded resources on GIS. 
• At-grade adjacent to historic 

Tehachapi Loop on UPRR.  

• Few recorded resources on GIS 
• Potential impacts during at-

grade/bridge passage through 
Palmdale, Lancaster, Rosamond 
and near Edwards AFB, Mojave 
and Tehachapi, and crossings of 
Tehachapi Creek.  Includes 
visual impacts on historical 
resources.   

• Overall probable impact is 
moderate along SR-58; route 
crosses open desert, is partially 
tunnel northwest of Mojave. 

• Overall probable impact is low 
along SR-14; route is mostly 
tunnel.    

• Potential impacts at at-
grade/bridge crossings of Santa 
Clara River, Aqua Dulce Canyon, 
Escondido Canyon and Acton 
Canyon.   

• Four sites recorded at Vasquez 
Rocks County Park, possible 
visual impacts. 
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of Transportation
Federal Railroad
Administration 

I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

• Potential impacts during at-
grade/bridge passage through 
Palmdale, Lancaster, Rosamond 
and near Edwards AFB, Mojave 
and Tehachapi, and crossings of 
Tehachapi Creek.  Includes 
visual impacts on historical 
resources.  Longer at-grade 
segment near Tehachapi.  

• Overall probable impact is 
moderate along SR-58; crosses 
open desert, partially tunnel 
northwest of Mojave. 

• Overall probable impact is 
moderate in Soledad Canyon 
since a portion of the route is 
at-grade. 

• Potential impacts at at-
grade/bridge crossings of Santa 
Clara River and Mill Creek. 

 
 2.5%:5 3.5%:4 5 2.5%:2 3.5%:2 2 
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of Transportation
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I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

 

2.5% 
• Low potential for visual 

impacts. 
• Passes on bridge near Santa 

Clarita Sports Park, and bridge 
or tunnel at Castaic Lake State 
Recreation Area, tunnel under 
Angeles and Los Padres 
National Forests.  

• Crosses at grade through 
Towsley Canyon, which is 
being considered for SEA 
status. 

 
3.5% 
• Some potential for visual 

impacts. 
• Passes on bridge near Santa 

Clarita Sports Park, and bridge 
or tunnel at Castaic Lake State 
Recreation Area, tunnel under 
Angeles and Los Padres 
National Forests.  

• Crosses at grade through 
Towsley Canyon, which is 
being considered for SEA 
status. 

• At grade adjacent to off-road 
vehicle park. 

• At grade near Condor refuge. 

• Low potential for visual 
impacts. 

• Passes on bridge near Santa 
Clarita Sports Park, and bridge 
or tunnel at Castaic Lake State 
Recreation Area, tunnel under 
Angeles and Los Padres 
National Forests.  

• Crosses at grade through 
Towsley Canyon, which is 
being considered for SEA 
status. 

2.5% 
• Crosses small area of National 

Forest in tunnel in Soledad 
Canyon.  

• No local or County public park 
resources located in Soledad 
Canyon. 

• Passes Sierra Highway 
Greenbelt in Palmdale.  

 
3.5% 
• At-grade segment visible from 

rural town of Tehachapi. 
• Crosses small area of National 

Forest at-grade in Soledad 
Canyon. 

• Visible from rural campgrounds 
in Soledad Canyon. 

• No local or County public park 
resources located in Soledad 
Canyon. 

• Passes Sierra Highway 
Greenbelt in Palmdale. 

• Low potential for visual impacts 
along SR-14. 

• Passes on bridge/at-grade near 
Vasquez Rocks County Park; 
potential for visual impacts. 

• Passes Sierra Highway Greenbelt 
in Palmdale. 

 
 2.5%:3  3.5%:2 3 2.5%:4 3.5%:3 3 
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I-5 Corridor Antelope Valley Corridor 
I-5  SR-58/Soledad Canyon 

2.5% grade 2.5% grade 

 
Evaluation Criteria 

 
3.5% grade 

I-5 via Comanche Point 
3.5% grade 

SR-58/SR-14 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

 

• Medium – Intermediate 
hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Low - Probably stable 
formations consisting of hard 
rock or granular continental 
deposits. 

• Medium – Intermediate 
hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Low – Probably stable 
formations consisting of hard 
rock or granular continental 
deposits. 

• High – Low subsidence 
potential, high compressibility. 

• Medium – Formations with 
marginal stability including 
largely continental deposits and 
older (Paleozoic) marine 
sediments. 

• High – Low subsidence 
potential, high compressibility. 

• Medium – Formations with 
marginal stability including 
largely continental deposits and 
older (Paleozoic) marine 
sediments. 

 
 
 2.5%:3 3.5%: 3 3 2.5%:4 3.5%: 4 4 

Seismic Constraints 
 
 

 

• Low/Medium–Probable ground 
motion from earthquakes. 

• Medium–Active fault crossings. 
• Medium/High–Liquefaction 

potential. 
 
2.5% 
• Crosses both San Andreas and 

Garlock Faults in deep tunnel. 
 
3.5% 
• Crosses Garlock Fault and San 

Andreas Fault at-grade. 

• Low/Medium–Probable ground 
motion from earthquakes. 

• Medium–Active fault crossings. 
• Medium/High–Liquefaction 

potential. 
• Crosses both San Andreas and 

Garlock Faults in deep tunnel. 

• High – Probable ground motion 
from earthquakes. 

• High – Active fault crossings. 
• Low – Liquefaction potential. 
 
2.5% 
• Crosses Garlock Fault in tunnel. 
 
3.5% 
• Crosses both Garlock Fault and 

San Andreas Fault at grade. 

• High – Probable ground motion 
from earthquakes. 

• High – Active fault crossings. 
• Low – Liquefaction potential. 
• Crosses Garlock Fault in tunnel; 

crosses San Andreas Fault at 
grade. 

 
 2.5%:1 3.5%: 3 1 2.5%:1 3.5%: 4 2 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 
 
 

• There are approximately 3 
CERCLIS, SPL, or SCL sites 

• There are oil fields adjacent to 
the I-5 near Highway 126. 

• There are approximately 2 
CERCLIS, SPL, or SCL sites 

• There are oil fields adjacent to 
the I-5 near Highway 126. 

• There are approximately 20 
CERCLIS, SPL, or SCL sites. 

• There are oil fields off of San 
Fernando Road. 

• There are approximately 20 
CERCLIS, SPL, or SCL sites. 

• There are oil fields off of San 
Fernando Road. 

 
 2.5%: 4 3.5%: 4 4 2.5%:3 3.5%: 3 3 

 

 1 2 3 4 5 
Least Favorable               Most Favorable 
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Table 2-H-18a continued 

Bakersfield to Los Angeles – High-Speed Train Alignment Evaluation Matrix 
Bakersfield to Sylmar Segment continued 

Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 
 

 
Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
38.5 min. 38.6 min. 36.8 min. 36.9 min. 

 
 1 1 2 2 

Length 
 

127.6 miles 
(205.3 km) 

128.0 miles 
(205.9 km) 

121.9 miles 
(196.1 km) 

122.2 miles 
(196.7 km) 

 
 1 1 2 2 

Population/Employment 
Catchment 

 

• Provides Antelope Valley 
population/employment 
catchment. 

• Provides Antelope Valley 
population/employment 
catchment. 

• Provides Antelope Valley 
population/employment 
catchment. 

• Provides Antelope Valley 
population/employment 
catchment. 

 
 5 5 5 5 

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
     
Minimize Operating and Capital Costs. 

Length 
 

127.6 miles 
(205.3 km) 

128.0 miles 
(205.9 km) 

121.9 miles 
(196.1 km) 

122.2 miles 
(196.7 km) 

 
 1 1 2 2 
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Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

Operational Issues 
 

 

• Achieves 220 mph (350 kph) 
operating speed throughout. 

• 4 tunnels – 31.5 mi. (50.6 
km) total tunnel length. 

• Longest tunnel is 14.2 mi. 
(22.8 km) long. 

• Two tunnels longer than 6 mi. 
(9.7 km) require adjacent 
escape tunnel. 

• Sustained grades: 
18.8 mi.(30 km) > 2% 

• Many minimum-radius curves. 

• Achieves 220 mph (350 kph) 
operating speed throughout. 

• 7 tunnels – 32.3 mi. (52.0 km) 
total tunnel length. 

• Longest tunnel is 14.2 mi. (22.8 
km) long. 

• Two tunnels longer than 6 mi. 
(9.7 km) require adjacent 
escape tunnel. 

• Sustained grades: 
11.3 mi. (18km) & 18.8 mi. (30 
km) > 2% 

• Many minimum-radius curves. 

• Achieves 220 mph (350 kph) 
operating speed throughout. 

• 4 tunnels – 31.5 mi. (50.7 km) 
total tunnel length. 

• Longest tunnel is 14.2 mi. (22.8 
km) long. 

• Two tunnels longer than 6 mi. 
(9.7 km) require adjacent 
escape tunnel. 

• Sustained grades: 
18.8 mi. (30 km) > 2% 

• Many minimum-radius curves. 

• Achieves 220 mph (350 kph) 
operating speed throughout. 

• 7 tunnels – 32.3 mi. (52.0 km) 
total tunnel length. 

• Longest tunnel is 14.2 mi. (22.8 
km) long. 

• Two tunnels longer than 6 mi. 
(9.7 km) require adjacent 
escape tunnel. 

• Sustained grades: 
11.3 mi. (18km) & 18.8 mi. (30 
km) > 2% 

• Many minimum-radius curves. 
 
 3 3 3 3 

Construction Issues 
 
 

 

• Construction risk of tunnels. 
• Highway and rail access 

available. 
• Difficult excavation in areas 

where deeper cuts are 
proposed into rock may 
require blasting. 

• Crosses Garlock Fault in deep 
tunnel. 

• Construction risk of multiple 
tunnels. 

• Highway access available. 
• Difficult excavation in areas 

where deeper cuts are proposed 
into rock may require blasting. 

• Crosses Garlock Fault in deep 
tunnel. 

• Construction risk of tunnels. 
• Design/construction 

implications of seismic zone. 
• Generally excavatable soils with 

deeper cuts in some areas 
requiring heavy ripping or 
blasting. 

• Crosses Garlock Fault in deep 
tunnel. 

• Design/construction implications 
of seismic zone. 

• Generally excavatable soils with 
deeper cuts in some areas 
requiring heavy ripping or 
blasting. 

• Crosses Garlock Fault in deep 
tunnel. 

 
 1 1 1 1 

Capital Cost 
 

$6.9 Billion VHS 
$8.2 Billion Maglev 

$7.0 Billion VHS 
$8.3 Billion Maglev 

$7.0 Billion VHS 
$8.1 Billion Maglev 

$7.0 Billion VHS 
$8.2 Billion Maglev 

 
 3 3 3 3 

Right-of-Way Issues/Cost 
 

 
 

• BNSF Arvin Branch ROW. 
• Power line easement from 

Comanche Point 
• Adjacent to Angeles National 

Forest through Soledad 
Canyon.  

• Short segment traverses 
National Forest land. 

• BNSF Arvin Branch ROW. 
• Power line easement from 

Comanche Point. 
• Generally follows existing 

transportation corridors, 
including State highways. 

• Requires some property 
acquisition along SR-14. 

 

• BNSF Arvin Branch ROW. 
• Power line easement from 

Comanche Point.  
• CA DWR land. 
• Impacts development in 

Palmdale east of SR-14. 
• Adjacent to Angeles National 

Forest through Soledad Canyon. 
• Short segment traverses 

National Forest land. 

• BNSF Arvin Branch ROW. 
• Power line easement from 

Comanche Point.  
• Generally follows existing 

transportation / public 
corridors. 

• CA DWR land. 
• Impacts development in 

Palmdale east of SR-14. 
• Requires some property 

acquisition along SR-14. 
 
 4 3 2 2 
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Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and 

Conflicts 
 

 

• Residential land uses 
approaching Bakersfield. 

• Farm impacts in Central 
Valley. 

• Oil field at toe of slope in 
Central Valley. 

• May create indirect impacts 
on mixed residential/ 

• commercial/industrial 
residential land uses in the 
Palmdale and Lancaster 
areas. 

• Most of Soledad Canyon 
portion of alignment is in a 
tunnel. 

• Alignment adjacent to on 
existing concrete plant in the 
Santa Clara River near 
Soledad Canyon. 

• Alignment bridges the Santa 
Clara River. 

• Residential land uses 
approaching Bakersfield. 

• Farm impacts in Central Valley. 
• Oil field at toe of slope in 

Central Valley. 
• May create indirect impacts on 

mixed residential/ 
• commercial/ industrial land uses 

in Palmdale. 
• The alignment crosses SR-14 

twice. 
• A portion of the alignment 

parallels/crosses SR-14 and 
affects adjacent rural estate 
uses in the Acton area. 

• Conflicts with proposed 
commercial land use in the 
Santa Clarita/LA County area. 

• Residential land uses 
approaching Bakersfield. 

• Farm impacts in Central Valley. 
• Oil field at toe of slope in 

Central Valley. 
• May create indirect impacts on 

the existing residential/ 
commercial/industrial land uses 
in Palmdale. 

• May create indirect impacts on 
residential/large ranches in 
Palmdale area. 

• Crosses the California aqueduct 
at two places. 

• Most of Soledad Canyon portion 
of alignment is in a tunnel. 

• Alignment adjacent to on 
existing concrete plant in the 
Santa Clara River near Soledad 
Canyon. 

• Residential land uses 
approaching Bakersfield. 

• Farm impacts in Central Valley. 
• Oil field at toe of slope in 

Central Valley. 
• May create indirect impacts on 

a mix of residential/small 
ranches in Palmdale area. 

• Crosses the California aqueduct 
at two places. 

• A portion of the alignment 
parallels/crosses SR-14 and 
affects adjacent rural estate 
uses in the Acton area.  

• Conflicts with proposed 
commercial land use in the 
Santa Clarita/LA County area. 

 
 4 4 3 3 
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Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

Visual Quality Impacts 
 
 

 

• On structure approaching 
Bakersfield station. 

• At grade through farmlands 
south of Bakersfield. 

• Visible from residential areas 
south of Bakersfield. 

• At grade through agriculture 
land along SR-138.  6 to 10 
residences widely scattered 
w/in 200 ft. of alignment. 

• Bridge from SR-138 to UPRR 
is 2.25 mi. long and will be 
visible for a long distance in 
the flat, rural landscape.  Few 
residences w/ large lots to 
east.  Mobile home park 0.25 
mi. west of bridge.  
Residences along length of 
0.5 mi. will see bridge. 

• Lancaster, bridge for 5 mi.  
Mostly commercial area (w/in 
100 ft.).  May be some first 
tier residences on east. 

• Palmdale, at grade through 
mostly commercial area (w/in 
100 ft.) for length of 1.5 mi.  
May be a few first tier 
residences. 

• Palmdale, bridge w/in 500 ft. 
of residential development for 
length of 1,000 ft. 

• Tunnel through Soledad 
Canyon.  No impacts. 

 
 

• On structure approaching 
Bakersfield station. 

• At grade through farmlands 
south of Bakersfield. 

• Visible from residential areas 
south of Bakersfield. 

• At grade through agricultural 
land along SR-138.  6 to 10 
residences widely scattered w/in 
200 ft. of alignment. 

• Bridge from SR-138 to UPRR is 
2.25 mi. long and will be visible 
for a long distance in the flat, 
rural landscape.  Few residences 
w/ large lots to east.  Mobile 
home park 0.25 mi. west of 
bridge. Residences along a 
length of 0.5 mi. will see bridge. 

• Lancaster, bridge for 5 miles.  
Mostly commercial area (w/in 
100 ft.).  May be some first tier 
residences on east. 

• Palmdale, at grade through 
mostly commercial area (w/in 
100 ft.) for a length of 1.5 mi.  
May be a few first tier 
residences. 

• Palmdale, bridge w/in 500 ft of 
residential development for 
length of 1,000 ft. 

• Bridge at Vasquez Park extends 
for 0.75 mi. adjacent to south 
edge of park.  Negative for park 
viewers, positive for passengers. 

• Bridge at Santiago Road, may 
be some residences w/in 200 to 
300 ft. 

• Bridge east of Crown Valley Rd. 
w/in 1,000 ft. of Vasquez High 
School (first tier) and slightly 
further from a junior high 
school. 

• On structure approaching 
Bakersfield station. 

• At grade through farmlands 
south of Bakersfield. 

• Visible from residential areas 
south of Bakersfield. 

• Bridge 9.5 mi. long, less than 
200 ft. from residences in 
Lancaster, Palmdale and L.A. 
County for 5 mi. length.  Large 
lots, rural residential area. 

• Same bridge w/in 500 ft of 
Paraclete High School (first 
tier). 

• At grade w/ some cut and fill 
along aqueduct.  Excellent view 
for high-speed rail passengers. 

• At grade w/in 800 ft. of SW 
corner of Antelope Valley Poppy 
Reserve.  Alignment will be 
visible at greater distances 
along 0.25 mi. of the park. 

• Palmdale, at grade through 
mostly commercial area (w/in 
100 ft.) for length of 1.5 mi.  
May be a few first tier 
residences. 

• Palmdale, bridge w/in 500 ft. of 
residential development for 
length of 1,000 ft. 

• Tunnel through Soledad 
Canyon.  No impacts. 

• On structure approaching 
Bakersfield station. 

• At grade through farmlands 
south of Bakersfield. 

• Visible from residential areas 
south of Bakersfield. 

• Bridge 9.5 mi. long, less than 
200 ft. from residences in 
Lancaster, Palmdale and L.A. 
County for 5 mi. length. Large 
lots, rural residential area. 

• Same bridge w/in 500 ft. of 
Paraclete High School (first 
tier). 

• At grade w/ some cut and fill 
along aqueduct.  Excellent view 
for high-speed rail passengers. 

• At grade w/in 800 ft. of SW 
corner of Antelope Valley Poppy 
Reserve.  Alignment will be 
visible at greater distances 
along 0.25 mi. of the park. 

• Palmdale, at grade through 
mostly commercial area (w/in 
100 ft.) for a length of 1.5 mi.  
May be a few first tier 
residences. 

• Palmdale, bridge w/in 500 ft. of 
residential development for 
length of 1,000 ft. 

• Bridge at Vasquez Park extends 
for 0.75 mi. at south edge of 
park.  Negative for park users, 
positive for passengers. 

• Bridge at Santiago Road, may 
be some residences w/in 200 to 
300 ft. 

• Bridge east of Crown Valley Rd. 
w/in 1,000 ft. of Vasquez High 
School and slightly further from 
a junior high school. 
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Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

 
 3 3 1 1 

Minimize Impacts on Natural Resources. 
Water Resources 

Number and sensitivity level of 
waters and potential 

wetland/riparian resources 
crossed by alignment.  

Sensitivity of surface waters 
proximate (< 1 mile) to tunnel 

segments. 
 

• At-grade crossings: 11 low, 7 
low/mod, 4 mod/high. 

• Tunnel overcrossings: 34 low, 
11 low/mod, 3 mod/high. 

• Proximate to tunneled 
segment: 7 low, 9 low/mod, 1 
mod/high1 high. 

• At-grade crossings: 12 low, 10 
low/mod, 3 mod/high (+ 1 
mod/high bridged). 

• Tunnel overcrossings: 25 low, 3 
low/mod. 

• Proximate to tunneled segment: 
9 low, 12 low/mod. 

• At-grade crossings: 25 low, 10 
low/mod, 4 mod/high. 

• Tunnel overcrossings: 36 low, 
10 low/mod. 

• Proximate to tunneled segment: 
7 low, 9 low/mod, 1 mod/high,  
1 high. 

• At-grade crossings: 25 low, 10 
low/mod, 3 mod/high (+ 1 
mod/high bridged). 

• Tunnel overcrossings: 25 low, 2 
low/mod. 

• Proximate to tunneled 
segments: 8 low, 10 low/mod. 

 
 2 4 3 5 

Floodplain Impacts 
 
 

 

• Crosses major floodplains 
south of Bakersfield. 

• 100 and 500 year floodplains 
along east-west segment of 
SR-138 and on south side of 
the Tehachapis. 

• Extensive 100-year floodpains 
just north of Lancaster. 

• 500-year floodplains in 
Palmdale and Lancaster. 

• Crosses Santa Clara River 
floodplain. 

• Crosses major floodplains south 
of Bakersfield. 

• 100 and 500 year floodplains 
along east-west segment of SR-
138 and on south side of the 
Tehachapis. 

• Extensive 100-year floodpains 
just north of Lancaster. 

• 500-year floodplains in Palmdale 
and Lancaster. 

• Crosses Santa Clara River 
floodplain. 

• Crosses major floodplains south 
of Bakersfield. 

• 100-year floodplain on south 
side of Tehachapis. 

• 100-year floodplain east of SR-
14 and west of UPRR. 

• 500-year floodplains in 
Palmdale. 

• Crosses Santa Clara River 
floodplain. 

• Crosses major floodplains south 
of Bakersfield. 

• 100-year floodplain on south 
side of Tehachapis. 

• 100-year floodplain east of SR-
14 and west of UPRR. 

• 500-year floodplains in 
Palmdale. 

• Crosses Santa Clara River 
floodplain. 

 
 3 3 3 3 

Threatened & Endangered 
Species Impacts 

 
 

• Traverses large agricultural 
areas. Mountainous areas 
tunneled. 

• Lower potential to impact 
sensitive species. 

• Traverses large agricultural 
areas. 

• Mountainous area tunneled.  
• Lower potential to impact 

sensitive species. 

• Traverses through several types 
of native habitat. Higher 
potential to impact range of 
sensitive species. 

• Traverses through several types 
of native habitat. Higher 
potential to impact range of 
sensitive species. 

 
 5 5 4 4 
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Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts 
( Demographics) 

 

Central Valley: 
1990 Minority population: 22,595 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990 Minority population: 3,943 
1990 In-poverty households: 947 
 
Total: 
1990 Minority population: 26,538 
1990 In-poverty households: 
1,209 

Central Valley: 
1990 Minority population: 22,595 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990 Minority population: 3,936 
1990 In-poverty households: 947 
 
Total: 
1990 Minority population: 26,537 
1990 In-poverty households: 1,209 

Central Valley: 
1990 Minority population: 22,595 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990  Minority population: 2,871 
1990 In-poverty households: 563 
 
Total: 
1990 Minority population: 25,466 
1990 In-poverty households: 825 

Central Valley: 
1990 Minority population: 22,595 
1990 In-poverty households: 262 
 
Tehachapis, south: 
1990 Minority population: 2,864 
1990 In-poverty households: 563 
 
Total: 
1990 Minority population: 25,459 
1990 In-poverty households: 825 

 
 4 4 4 4 

Farmland Impacts 
 

• Alignment would impact 
existing farmlands south of 
Bakersfield before reaching 
the Tehachapi Mountains. 

• Crosses areas with soils that 
could be farmed in the 
Central Valley, the Lancaster 
and Palmdale areas, and in 
Soledad Canyon. 

• Crosses grazing areas. 

• Alignment would impact existing 
farmlands south of Bakersfield 
before reaching the Tehachapi 
Mountains. 

• Crosses areas with soils that 
could be farmed in the Central 
Valley, and in the Lancaster and 
Palmdale areas. 

• The SR-14 portion of this 
alignment would not traverse 
through any areas currently 
being commercially farmed. 

• The SR-14 and SR-138 portions 
of this alignment would traverse 
a few areas with soils that could 
be farmed. 

• Crosses grazing areas. 

• Alignment would impact 
existing farmlands south of 
Bakersfield before reaching the 
Tehachapi Mountains. 

• Crosses areas with soils that 
could be farmed in the Central 
Valley, and in the Lancaster and 
Palmdale areas. 

• The Soledad Canyon and 
Aqueduct portions of the 
alignment would traverse areas 
with soils that could be farmed. 

• Crosses grazing areas. 

• Alignment would impact 
existing farmlands south of 
Bakersfield before reaching the 
Tehachapi Mountains. 

• Crosses areas with soils that 
could be farmed in the Central 
Valley, and in the Lancaster and 
Palmdale areas. 

• The SR-14 portion of the 
alignment would not traverse 
any areas that are currently 
being commercially farmed. 

• The Aqueduct portion of the 
alignment would traverse a few 
locations with soils that could 
be farmed. 

•  Crosses grazing areas. 
 
 4 3 3 3 
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Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 
 

• Few recorded resources on 
GIS. 

• Overall probable impact is low 
to moderate along SR-138; 
route crosses open desert. 

• Potential impacts during at-
grade/bridge passage through 
Palmdale and Lancaster, 
including visual impacts on 
historical resources.  

• Overall probable impact is low 
in Soledad Canyon; route is 
mostly tunnel. 

• Potential impacts at at-
grade/bridge crossings of 
Santa Clara River and Mill 
Creek. 

• Few recorded resources on GIS 
• Overall probable impact is low to 

moderate along SR-138; route 
crosses open desert. 

• Potential impacts during at-
grade/bridge passage through 
Palmdale and Lancaster, 
including visual impacts on 
historical resources.   

• Four sites recorded at Vasquez 
Rocks County Park. 

• Overall probable impact is low 
along SR-14; route is mostly 
tunnel. 

• Potential impacts at at-
grade/bridge crossings of Santa 
Clara River, Aqua Dulce Canyon, 
Escondido Canyon and Acton 
Canyon. 

• Few recorded resources on GIS. 
• Overall probable impact is high 

along Aqueduct, route crosses 
numerous streams at base of 
San Gabriel Mountains. 

• Potential impacts during at-
grade/bridge passage through 
Palmdale, including visual 
impacts on historical resources. 

• Overall probable impact is low 
in Soledad Canyon; route is 
mostly tunnel. 

• Potential impacts at at-
grade/bridge crossings of Santa 
Clara River and Mill Creek.   

• Few recorded resources on GIS. 
• Overall probable impact is high 

along Aqueduct, route crosses 
numerous streams at base of 
San Gabriel Mountains. 

• Potential impacts during at-
grade/bridge passage through 
Palmdale, including visual 
impacts on historical resources. 

• Four sites recorded at Vasquez 
Rocks County Park, possible 
visual impacts. 

• Overall probable impact is low 
along SR-14; route is mostly 
tunnel. 

• Potential impacts at at-
grade/bridge crossings of Santa 
Clara River, Aqua Dulce 
Canyon, Escondido Canyon and 
Acton Canyon. 

 
 4 3 2 1 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

 

• No local or County public park 
resources located in Soledad 
Canyon. 

• Short segment traverses 
National Forest Lands in 
Soledad Canyon. 

• No park resources located 
along at-grade/bridge portion 
of SR-138 segment. 

• Passes under Los Padres 
National Forest in tunnel. 

• Passes on bridge/at-grade near 
Vasquez Rocks County Park; 
potential for visual impacts. 

• No park resources located along 
at-grade/bridge portion of SR-
138 alignment.   

• Passes under Los Padres 
National Forest in tunnel. 

• No local or County public park 
resources located in Soledad 
Canyon. 

• Short segment traverses 
National Forest Lands in 
Soledad Canyon. 

• Very low potential for visual 
impacts along Aqueduct. 

• Passes on bridge near Hillside 
Park, at grade near Antelope 
Valley Poppy Preserve Park, 
and Joshua Tree Preserve, 
potential for visual impacts. 

• Passes under Los Padres 
National Forest in tunnel. 

• Generally low potential for 
visual impacts along SR-14. 

• Passes on bridge/at-grade near 
Vasquez Rocks County Park; 
potential for visual impacts. 

• Very low potential for visual 
impacts along Aqueduct. 

• Passes on bridge near Hillside 
Park, at grade near Antelope 
Valley Poppy Preserve Park, and 
Joshua Tree Preserve, potential 
for visual impacts.  

• Passes under Los Padres 
National Forest in tunnel. 

 
 4 3 2 1 
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Evaluation Criteria 

 

SR-138/Soledad 
Canyon SR-138/SR-14 Aqueduct/Soledad 

Canyon Aqueduct/SR-14 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

 

• Medium – Formations with 
marginal stability including 
largely continental deposits 
and older (Paleozoic) marine 
sediments. 

• Medium – Formations with 
marginal stability including 
largely continental deposits and 
older (Paleozoic) marine 
sediments. 

• Medium – Formations with 
marginal stability including 
largely continental deposits and 
older (Paleozoic) marine 
sediments. 

• Medium – Formations with 
marginal stability including 
largely continental deposits and 
older (Paleozoic) marine 
sediments. 

 
 4 4 4 4 

Seismic Constraints 
 
 

 

• Low/Medium – Liquefaction 
potential. 

• Medium – Active fault 
crossings. 

• Medium/High – Probable 
ground motion from 
earthquakes. 

• Crosses Garlock fault in 
tunnel; crosses San Andreas 
Fault at grade. 

• Low/Medium – Liquefaction 
potential. 

• Medium – Active fault crossings. 
• Medium/High – Probable ground 

motion from earthquakes. 
• Crosses Garlock fault in tunnel; 

crosses San Andreas Fault at 
grade. 

• Medium/High – Liquefaction 
potential. 

• Low - Active fault crossings. 
• Low – Probable ground motion 

from earthquakes. 
• Crosses Garlock Fault in tunnel. 
• Follows San Andreas Fault Zone 

for nearly 30 mi. (50 km). 

• Medium/High – Liquefaction 
potential. 

• Low - Active fault crossings. 
• Low – Probable ground motion 

from earthquakes. 
• Crosses Garlock Fault in tunnel. 
• Follows San Andreas Fault Zone 

for nearly 30 mi. (50 km). 

 
 1 1 1 1 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 
 
 

• There are approximately 3 
CERCLIS, SPL, or SCL sites 
near this alignment. 

• This alignment is near a 
Super Fund site adjacent to a 
concrete plant in the Santa 
Clarita River near the City of 
Santa Clarita. 

• There are approximately 3 
CERCLIS, SPL, or SCL sites near 
this alignment. 

• This alignment is near a Super 
Fund site adjacent to a 
concrete plant in the Santa 
Clarita River near the City of 
Santa Clarita. 

• There are approximately 4 
CERCLIS, SPL, or SCL sites near 
this alignment. 

• There are approximately 4 
CERCLIS, SPL, or SCL sites near 
this alignment. 

 
 2 4 2 4 

 

 1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-18b  
Bakersfield to Los Angeles – High-Speed Train Station Evaluation Matrix 

Bakersfield to Sylmar Segment – Santa Clarita Station Options 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
Santa Clarita  

Evaluation Criteria 
 

 
SR-126/I-5 

Magic Mountain 
Parkway/I-5 

The Old Road/ 
I-5 

Via Princessa/ 
SR-14 

San Fernando 
Road/SR-14 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not Applicable Not Applicable 

 
      

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not Applicable Not Applicable 

 
      
Population/Employment 

Catchment 
 

1990 10-mile radius: 
158,516 persons: 
82,907 employed 

 
Santa Clarita 1990-2000 
population growth: 37% 

1990 10-mile radius: 
158,516 persons: 
82,907 employed 

 
Santa Clarita 1990-2000 
population growth: 37% 

1990 10-mile radius: 
158,516 persons: 
82,907 employed 

 
Santa Clarita 1990-2000 
population growth: 37% 

1990 10-mile radius: 
353,096 persons: 
173,893 employed 

 
Santa Clarita 1990-2000 
population growth: 37% 

1990 10-mile radius: 
353,096 persons: 
173,893 employed 

 
Santa Clarita 1990-2000 
population growth: 37% 

 
 2 2 2 3 3 

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
 
 

• Airport (Burbank) – 
21 mi. (35 km) 

• Freeways– I-5: adjacent 
• MTA Bus/Park and Ride 

– 2.5 mi. (4.2 km) 

• Airport (Burbank) – 
21 mi. (35 km) 

• Freeways – I-5: 
adjacent 

• MTA Bus/Park and Ride 
– 1.6 mi. (2.7 km) 

• Airport (Burbank) – 
18 mi. (30 km) 

• Freeways – I-5: 2 mi. 
(3.3 km) 

• No existing local street 
access 

• Airport (Burbank) – 
21 mi. (35 km) 

• Freeways – SR-14: 
adjacent 

• MTA Bus at Park and 
Ride at Metrolink 
Station – 1 mi. (1.6 km) 

• Metrolink – 1 mi. 
(1.6 km) at existing 
station. 

• Airport (Burbank) – 
21 mi. (35 km) 

• Freeways – SR-14: 
1.5 mi. (2.5 km) 

• MTA Bus at Park and 
Ride on San Fernando 
Rd. 

• No existing local street 
access 

 
 2 2 1 3 3 
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Santa Clarita  
Evaluation Criteria 

 
 

SR-126/I-5 
Magic Mountain 

Parkway/I-5 
The Old Road/ 

I-5 
Via Princessa/ 

SR-14 
San Fernando 
Road/SR-14 

Minimize Operating and Capital Costs. 
Length 

 
• No implications. • No implications. • Requires localized 

modification to 
alignment. 

• No implications. • Requires localized 
modifications to 
alignment. 

 
 5 5 3 5 3 

Operational Issues 
 
 

• Mountainous terrain. • Mountainous terrain. • Switching movements  
to south confined by 
tunnel. 

• Mountainous terrain. 

• Switching movements 
to south confined by 
tunnel. 

• Switching lengths 
severely limited by 
curvature and tunnels 
at either end. 

 
 2 2 1 3 1 

Construction Issues 
 
 

 

• Deep cut/fill. 
• Drainage  

considerations. 
• Highway access. 

• Significant earthwork. 
• Highway access. 

• Partially in tunnel. 
• Requires construction  

of new access roads. 
•  

• Partially in tunnel. 
• Significant earthwork. 
• Difficult access. 

• Difficult access. 
• Requires construction  

of new connection to 
San Fernando Rd. 

• Significant earthwork. 
 
 3 4 2 2 1 

Capital Cost 
 

 

• Earthwork / retaining 
walls. 

• Earthwork. • Widened tunnel. • Widened tunnel. 
• Access roads 

• Earthwork. 
• Access roads. 
• Alignment modifications 

 
 3 4 2 2 1 

Right-of-Way 
Issues/Cost 

 

• Agricultural lands. 
• Spans Santa Clara River 

floodplain. 

• Constrained by adjacent 
development. 

• Oil field. 

• Alignment required 
causes probable 
tunneling under existing 
developed area to 
north. 

• Identified as a 
Significant Ecological 
Area. 

• Area of high growth – 
planned residential and 
commercial 
developments. 

• Angeles National Forest 
lands. 

• Requires significant 
additional right-of-way 
for access. 

• Identified as a 
Significant Ecological 
Area. 

 
 3 2 1 3 2 
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Santa Clarita  
Evaluation Criteria 

 
 

SR-126/I-5 
Magic Mountain 

Parkway/I-5 
The Old Road/ 

I-5 
Via Princessa/ 

SR-14 
San Fernando 
Road/SR-14 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility 

and Conflicts 
 
 

 

• The proposed station 
location is at the 
intersection of SR 126 
and Stanford Avenue. 
SR 126 is planned to be 
extended from this 
point to Sierra Highway. 

• The proposed station 
site is designated for 
Business Park land use 
and is near Residential 
Estate land use and a 
Mineral/Oil Conservation 
Area Open Space. 

• The City of Santa Clarita 
proposed extending the 
Union Pacific Railroad, 
adjacent to Highway 
126, from Ventura 
County to the Existing 
Metrolink/UPRR 
adjacent to San 
Fernando Road.  

• The proposed station 
location is located off of 
Magic Mountain 
Parkway. This road is 
planned to be a 6-lane 
Major Highway. 

• The land use 
surrounding the station 
location is Visitor 
Serving/Resort, 
Community Commercial, 
and Business Park. 

• The City of Santa Clarita 
proposed extending the 
Union Pacific Railroad, 
adjacent to Highway 
126, from Ventura 
County to the Existing 
Metrolink/UPRR 
adjacent to San 
Fernando Road.  

• The proposed station 
location may conflict 
with existing County of 
Los Angeles plans for 
Stevenson Ranch. 

• Currently the road 
leading to the proposed 
station site is an 
unpaved road called 
East Canyon Highway. 
This road and Old Road 
may have to be 
modified to 
accommodate traffic to 
the station. 

• The station is within 
land use designated 
Open Space and within 
the Santa Susana 
Mountains Significant 
Ecological Area.  
Towsley Canyon is 
proposed for County 
designation as a 
Significant Ecological 
Area. 

• There is no proposed or 
existing intermodal 
connection area near 
the proposed station 
location. 

• The existing Via 
Princessa Road is a 
Major Highway planned 
to be a minimum of 6 
lanes and to extend 
from Lost Canyon Road 
to San Fernando Road. 
Via Princessa would 
have to be extended to 
this point to 
accommodate the 
proposed station 
location. 

• The station is proposed 
to be on land 
designated for 
Residential Moderate 
and Community 
Commercial land use. 
The station bisects and 
covers several planned 
roads. The station 
would be close to a 
planned school. 

• There is no proposed or 
existing intermodal 
connection area near 
the proposed station 
location. 

• There is a residential 
development proposal 
to the County of Los 
Angeles for this station 
site. 

• Currently San Fernando 
Rd. terminates at the 
Park & Ride adjacent to 
Whitney Canyon 
unpaved road. San 
Fernando Road may 
have to be extended to 
accommodate the 
proposed station 
location. 

• The proposed station 
site is designated 
Residential Estate land 
use in the Santa Clarita 
General Plan and an 
unincorporated area 
designated a Mineral/Oil 
Conservation Area. 

• There is no proposed or 
existing intermodal 
connection area near 
the proposed station 
location. 

• The area surrounding 
the proposed station 
location is being 
considered as a 
Significant Ecological 
Area by the County of 
Los Angeles. 

 
 4 5 2 3 2 
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Santa Clarita  
Evaluation Criteria 

 
 

SR-126/I-5 
Magic Mountain 

Parkway/I-5 
The Old Road/ 

I-5 
Via Princessa/ 

SR-14 
San Fernando 
Road/SR-14 

Visual Quality Impacts 
 
 

 

• Station site is in 
undeveloped area 
adjacent to oil field; 0.5 
mi. from commercial 
area and 1.5 mi. from 
residential area.  
Terrain is not rugged 
and will not require 
extensive earthwork. 

• North approach for 
station site has a bridge 
at Castaic w/in 200 ft. 
of residences for 2 mi. 

• Station site is 900 ft. 
east of Magic Mountain; 
1250 feet west of 
commercial area; and 
0.5 mi. from closest 
commercial 
development to the east 
across I-5.  No 
residential viewers. 

• Station site is in vacant, 
rugged area.  There will 
be extensive visible 
earthwork. Will be 
visible to residences 0.5 
mi. away across I-5.  
May also be visible to 
other residences at 
greater distances in 
Santa Clarita.   

• North and south 
approaches cross the 
same type of vacant, 
rugged land, including 
Towsley Canyon that is 
being considered for 
Significant Ecological 
Area status.  At grade 
thru this area for 3.5 
mi. 

• Station site is in 
undeveloped area 600 
ft. from residences on 
the opposite side of SR-
14, at approximately 
same elevation as the 
station.  Terrain is not 
too rugged.   

• Earthwork will not be as 
extensive as San 
Fernando Road/SR-14 
Option. 

• Station site is in 
completely undeveloped 
area proposed for a 
Significant Ecological 
Area.  Terrain is rugged 
requiring extensive 
earthwork.  Nearest 
road stub is 1 mile 
distant.   

• Earthwork for new 
access roads will be 
required.  Station may 
be visible from some 
distance to residences 
to the NW in Santa 
Clarita.  Closest 
residences are 1.25 mi. 
to the NW. 

 2 5 1 3 1 
Minimize Impacts on Natural Resources. 

Water Resources 
 

 
 

No impacts. Potential minor impacts on 
relatively minor drainages, 
avoidance likely feasible. 

Potential minor impacts on 
relatively minor drainages, 
avoidance likely feasible. 

No impacts. Potential minor impacts on 
relatively minor drainages, 
avoidance may or may not 
be feasible. 

 5 4 4 5 3 
Floodplain Impacts 

 
Site may be affected by 
floodplain. 

No impact. Impact from small 
drainages can be avoided. 

No impacts. No impacts. 

 3 5 4 5 5 
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Santa Clarita  
Evaluation Criteria 

 
 

SR-126/I-5 
Magic Mountain 

Parkway/I-5 
The Old Road/ 

I-5 
Via Princessa/ 

SR-14 
San Fernando 
Road/SR-14 

Threatened & 
Endangered Species 

Impacts 
 
 

 

• Surrounding area is 
already developed. 

• California condor 
sanctuary near station 
site. 

• Potential to impact 
several sensitive 
species. 

• Surrounding area is 
already developed. 

• California condor 
sanctuary is near 
station site. 

• Potential to impact 
several sensitive 
species. 

• Less developed lands 
surrounding station site. 

• Potential to impact 
several sensitive 
species. 

• Station site approaches 
would traverse through 
a designated sensitive 
ecological area. 

• Potential to impact 
several sensitive 
species. 

• Would traverse through 
a designated sensitive 
ecological area. 

• Potential to impact 
several sensitive 
species. 

 4 5 3 2 1 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice 
Impacts 

( Demographics) 
 
 

1990 Minority population: 
152 
1990 In-poverty 
households: 1 

1990 Minority population: 4 
1990 In-poverty 
households: 0 

1990 Minority population: 4 
1990 In-poverty 
households: 0 

1990 Minority population: 
58 
1990 In-poverty 
households: 13 

1990 Minority population: 2 
1990 In-poverty 
households: 0 

 
 4 5 5 5 5 

Farmland Impacts 
 
 

 

Located in an area with soil 
that could be farmed. 

The station is located in an 
urbanized area with soils 
not suitable for farmland. 

The station is located in a 
mountainous area with soils 
not suitable for farmland. 

The station is located in an 
urbanized area with soils 
not suitable for farmland. 

The station is located in a 
mountainous area with soils 
not suitable for farmland. 

 
 3 5 5 5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources 

Impacts 
 
 

• No resources recorded 
on the GIS. 

• Moderate potential for 
cultural resources due 
to location near Santa 
Clara River. 

• No resources recorded 
on the GIS. 

• Moderate potential for 
cultural resources due 
to location near Santa 
Clara River. 

• No resources recorded 
on the GIS. 

• Low potential for 
undiscovered sites, due 
to location in steep 
canyon.      

• No resources recorded 
on the GIS. 

• Moderate potential for 
cultural resources due 
to location near Santa 
Clara River. 

• No resources recorded 
on the GIS. 

• Low to Moderate 
potential for cultural 
resources due to 
location near several 
small creek channels. 

 3 3 5 3 4 
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Santa Clarita  
Evaluation Criteria 

 
 

SR-126/I-5 
Magic Mountain 

Parkway/I-5 
The Old Road/ 

I-5 
Via Princessa/ 

SR-14 
San Fernando 
Road/SR-14 

Parks & 
Recreation/Wildlife 

Refuge Impacts 
 

 

• No park resources 
located in the area. 

• No park resources 
located in the area. 

• No park resources 
located in the area. 

• North approach crosses 
Towsley Canyon which 
is being considered for 
Significant Ecological 
Area status by the 
County. 

• No park resources 
located in the area. 

• No park resources 
located in the area. 

• The station and 
approached cross 
Elsmere and Whitney 
Canyons which are 
being considered for 
Significant Ecological 
Area status.   

 5 5 1 5 1 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 

 
 

• Intermediate hardness 
units considered 
unlikely to marginal 
relative to 
compressibility. 

• Medium Subsidence 
Potential. 

• Probably stable 
formations consisting of 
hard rock or granular 
continental deposits. 

• Intermediate hardness 
units considered 
unlikely to marginal 
relative to 
compressibility. 

• Medium Subsidence 
Potential. 

• Probably stable 
formations consisting of 
hard rock or granular 
continental deposits. 

• Intermediate hardness 
units considered 
unlikely to marginal 
relative to 
compressibility. 

• Medium Subsidence 
Potential. 

• Probably stable 
formations consisting of 
hard rock or granular 
continental deposits. 

• Intermediate hardness 
units considered 
unlikely to marginal 
relative to 
compressibility. 

• Medium Subsidence 
Potential. 

• Formations with 
marginal stability 
including largely 
continental deposits and 
older (Paleozoic) marine 
sediments. 

• Intermediate hardness 
units considered 
unlikely to marginal 
relative to 
compressibility. 

• Medium Subsidence 
Potential. 

• Probably stable 
formations consisting of 
hard rock or granular 
continental deposits. 

 
 4 4 4 3 4 

Seismic Constraints 
 

 

• High probable ground 
motion from 
earthquakes. 

• No active fault 
crossings. 

• Low potential for 
liquefaction. 

• High probable ground 
motion from 
earthquakes. 

• No active fault 
crossings. 

• Low potential for 
liquefaction. 

• High probable ground 
motion from 
earthquakes. 

• No active fault 
crossings. 

• Low potential for 
liquefaction. 

• Medium to high 
probable ground motion 
from earthquakes. 

• Medium to high 
liquefaction potential. 

• No active fault 
crossings. 

• High probable ground 
motion from 
earthquakes. 

• No active fault 
crossings. 

• Low potential for 
liquefaction. 

 
 4 4 4 4 4 
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Santa Clarita  
Evaluation Criteria 

 
 

SR-126/I-5 
Magic Mountain 

Parkway/I-5 
The Old Road/ 

I-5 
Via Princessa/ 

SR-14 
San Fernando 
Road/SR-14 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous 

Materials/Waste 
Constraints 

 
 

• There are no CERCLIS, 
SPL, or SCL sites near 
the station location. 

• There is an oil field 
adjacent to the station 
site. 

• There are 2 CERCLIS, 
SPL, or SCL sites near 
the station location. 

• There is an oil field 
around Magic Mountain 
Theme Park which is 
adjacent to the station 
site. 

• There are no CERCLIS, 
SPL, or SCL sites near 
the station location. 

• There may be a natural 
gas or petroleum 
pipeline along Old Road 
close to the proposed 
station location. 

• There are no CERCLIS, 
SPL, or SCL sites near 
the station location. 

• There is 1 CERCLIS, 
SPL, or SCL sites near 
the station location. 

• There is an oil field 
adjacent to San 
Fernando Road. 

 
 4 4 4 5 4 

 
 
 

 1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-18c  
Bakersfield to Los Angeles – High-Speed Train Station Evaluation Matrix 

Bakersfield to Sylmar Segment – Antelope Valley Station Options 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
Antelope Valley  

Evaluation Criteria 
 Lancaster Metrolink Station Palmdale Transportation 

Center Palmdale Boulevard 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
    

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
    

Population/Employment Catchment 1990 10-mile radius: 169,892 persons; 
74,531 employed 

 
Lancaster 1990-2000 population growth: 

22% 

1990 10-mile radius: 195,660 persons; 
86,755 employed  

1990 20-mile radius: 252,151 persons: 
112,254 employed 

 
Palmdale 1990-2000 population growth: 

69% 

1990 10-mile radius: 195,660 persons; 
86,755 employed 

1990 20-mile radius: 252,151 persons: 
112,254 employed 

 
 Palmdale 1990-2000 population growth: 

69% 
 
 2 3 3 

Maximize Connectivity and Accessibility. 
Intermodal Connections 

 
 

 

• Airport(Palmdale) – 6.4 mi. (10.2 km) 
• Freeways– SR-14: 2.3 mi. (3.7 km) 
• Local Bus route on Sierra Highway 
• Metrolink – existing station site 

• Airport(Palmdale) – 2.3 mi. (3.7 km) 
• Freeways – SR-14: 1.2 mi. (1.9 km) 
• Local Bus – on Sierra Highway 

(Expected hub with Transportation 
Center Development) 

• Metrolink – on adjacent tracks  

• Airport(Palmdale) – 2.6 mi. (4.2 km) 
• Freeways – 1 mi. (1.6 km) 
• Local Bus route on Sierra Highway 
• Metrolink – on adjacent tracks 

 4 4 3 
Minimize Operating and Capital Costs 

Length 
 

 

• No implications. • No implications. • No implications. 

 
 5 5 5 
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Antelope Valley  
Evaluation Criteria 

 Lancaster Metrolink Station Palmdale Transportation 
Center Palmdale Boulevard 

Operational Issues 
 
 

 

• Not suitable for Aqueduct alignments 
(Options 4 and 4A). 

• No implications. • No implications. 

 
 4 5 5 

Construction Issues 
 

• No significant issues. • No significant issues. • No significant issues. 

 
 5 5 5 

Capital Cost 
 

• Aerial, but no significant construction 
issues anticipated. 

• At grade. • At grade. 

 
 4 5 5 

Right-of-Way Issues/Cost 
 

• Moderately developed area. 
• Railroad relocation 
• Requires modification to existing 

Metrolink facility 

• Relatively undeveloped area. 
• Railroad relocation 
• Bikeway relocation 

• Moderately urbanized area. 
• Railroad relocation 
• Park disturbance 
• Bikeway relocation 

 
 5 4 3 
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Antelope Valley  
Evaluation Criteria 

 Lancaster Metrolink Station Palmdale Transportation 
Center Palmdale Boulevard 

. 
Land Use Compatibility and Conflicts 

 
 

 

• Sierra Highway and Lancaster Blvd. 
may need to be widened to 
accommodate traffic caused by the 
station. The capacity and size of the 
above roads are not mentioned in the 
Lancaster General Plan. 

• Commercial and light industry are the 
land uses adjacent to the track and 
station area that may be affected by 
the station location. 

• A Metrolink station is currently on the 
proposed station site.  Bus access also 
exists.  

• The station site is located along Sierra 
Highway, which is listed in the 
Palmdale General Plan as an existing or 
planned 8-lane Regional Arterial. Sierra 
Highway would have to be modified to 
accommodate the proposed station and 
the proposed HSR track as shown in 
the preliminary alignment diagrams. It 
is planned that Highway 138 (currently 
existing Palmdale Blvd.) be shifted 
north to Technology Drive (currently 
existing Avenue P-8). 

• Land use that is adjacent to the station 
location is zoned for industrial use. 

• Based on interviews with the City of 
Palmdale Planning Department, the City 
of Palmdale has developed plans for a 
transportation center adjacent to the 
planned high-speed train station site. 
This proposed transportation center 
would potentially provide intermodal 
connections such as connections to the 
potential Palmdale International 
Airport, bus, and Metrolink. 

• Antelope Valley Union High School 
District has plans for a continuation 
high school in the vicinity of the 
proposed station site. 

• There is existing residential 
development to the southwest of the 
proposed station location. There is an 
existing park approximately 0.4 miles 
away from the proposed station 
location. There is an existing 
elementary school approximately 0.75 
miles from the proposed station 
location. 

• Most of the arterial roads surrounding 
the proposed station are “Major 
Arterials” planned to be 6-lane roads. 
Palmdale Blvd. is a “Major Arterial” 
planned, according to the Palmdale 
General Plan, to be a 6-lane road. 
Sierra Highway is planned to be an 8-
lane road. 

• The station would be on and adjacent 
to land use designated “Community 
Commercial” and “Commercial 
Manufacturing” and near “Public 
Facility” land use. The City of Palmdale 
City Hall and other government 
buildings are currently on the land 
designated “Public Facility”. 

• There is an existing elementary school 
approximately 0.5 miles away from the 
proposed station location. 

• There is the possibility of intermodal 
connections via the bus route along 
Highway 138 (Palmdale Blvd.). 

• The City of Palmdale has plans to 
relocate Highway 138 to Avenue P-8. 

 
 4 3 3 
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Antelope Valley  
Evaluation Criteria 

 Lancaster Metrolink Station Palmdale Transportation 
Center Palmdale Boulevard 

Visual Quality Impacts 
 
 

 

• Commercial first tier viewers along 
Sierra Hwy. 

• Residences west and south of station 
area.  Station will be on vacant lot 
proposed for the Palmdale 
Transportation Center.  Commercial 
uses across Sierra Highway.   

• Commercial area.  Library and City Hall 
are across Sierra Highway.  Bike trail 
adjacent to station site. 

 
 5 3 4 

Minimize Impacts on Natural Resources. 
Water Resources 

 
No impacts. No Impacts. No impacts. 

 
 5 5 5 

Floodplain Impacts 
 

In a 500-year floodplain.  Station would be 
elevated. 

No impact. In a 500-year floodplain. 

 
 4 5 3 

Threatened & Endangered Species 
Impacts 

 
 

No impacts. Potential for impact to 
several sensitive species. 

Minimal impact to native habitat and 
sensitive species. 

 
 5 3 4 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

( Demographics) 
 
 

1990 Minority population: 622 
1990 In-poverty households: 194 

1990 Minority population:  19 
1990 In-poverty households: 5 

1990 Minority population:  722 
1990 In-poverty households: 216 

 
 4 5 5 

Farmland Impacts 
 
 

The station is located in an urbanized area 
with no developable farmland. 

The station is located in an urbanizing area 
with no developable farmland. 

The station is located in an urbanized area 
with no developable farmland. 

 
 5 5 5 
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Antelope Valley  
Evaluation Criteria 

 Lancaster Metrolink Station Palmdale Transportation 
Center Palmdale Boulevard 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 

 

• Station is located one block from 
recorded historical site (Cedar 
Complex); may have some impact on 
visual quality.   

• Moderate potential for cultural 
resources due to location in city center. 

• No resources recorded on the GIS. 
• Low to unknown potential for cultural 

resources. 

• No resources recorded on the GIS. 
• Low to moderate potential for cultural 

resources due to location in city center.   

 
 4 5 4 

Parks & Recreation/Wildlife 
Refuge Impacts 

 

No park resources located in the area. Small park/bikeway by the Palmdale City 
Hall.  Bikeway extends north to station site. 

Small park/bikeway by the Palmdale City 
Hall. 

 
 5 4 4 

Maximize Avoidance of Areas with Geologic and Soils Constraint. 
Soils/Slope Constraints 

 
 

 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Medium risk of subsidence potential. 
• Generally older, harder formations and 

rock not likely to be compressible. 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Medium risk of subsidence potential. 
• Generally older, harder formations and 

rock not likely to be compressible. 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Medium risk of subsidence potential. 
• Generally older, harder formations and 

rock not likely to be compressible. 
 
 4 4 4 

Seismic Constraints 
 
 

 

• Medium risk of probable ground motion 
from earthquakes. 

• Medium to high liquefaction potential. 
• No active fault crossings. 

• High probable ground motion from 
earthquakes. 

• Low potential for liquefaction. 
• No active fault crossings. 

• High probable ground motion from 
earthquakes. 

• Low potential for liquefaction. 
• No active fault crossings. 

 
 4 3 3 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 

• There are no CERCLIS, SPL, or SCL 
sites near the station location. 

• There are no CERCLIS, SPL, or SCL 
sites near the station location. 

• There are no CERCLIS, SPL, or SCL 
sites near the station location. 

 
 5 5 5 

 
 

 1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-18d  
Bakersfield to Los Angeles – High-Speed Train Alignment Evaluation Matrix 

Sylmar to Los Angeles Union Station Segment 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Metrolink/UPRR I-5 Freeway Combined I-5/UPRR 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
23.6 to 31.6 min. 

depending upon LAUS location 
10.6 to 11.3 min. 

depending  upon LAUS location 
11.5 to 12.9 min. 

depending upon LAUS location 
 
 2 5 4 

Length 
 

22.8 to 24.7 miles 
(36.7 to 39.8 km) 

depending upon LAUS location 

23.8 to 24.7 miles 
(38.3 to 39.8 km) 

depending upon LAUS location 

23.8 to 24.7 miles 
(38.3 to 39.8 km) 

depending upon LAUS location 
 
 3 3 3 

Population/Employment Catchment 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
    
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
    
Minimize Operating and Capital Costs. 

Length 
 

 

22.8 to 24.7 miles 
(36.7 to 39.8 km) 

depending upon LAUS location 

23.8 to 24.7 miles 
(38.3 to 39.8 km) 

depending upon LAUS location 

23.8 to 24.7 miles 
(38.3 to 39.8 km) 

depending upon LAUS location 
 
 3 3 3 

Operational Issues 
 

 

• Speed limited to no more than 45 mph 
(75 kph) between LAUS and downtown 
Burbank. 

• Achieves 220 mph (350 kph) operating 
speed throughout. 

• More limited station location options 
throughout alignment. 

• Achieves 220 mph (350 kph) operating 
speed throughout. 

• More limited LAUS location options. 

 
 1 3 4 
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Evaluation Criteria 

 
Metrolink/UPRR I-5 Freeway Combined I-5/UPRR 

Construction Issues 
 
 

 

• Generally at-grade construction 
between LA and Burbank. 

• Trench and significant grade 
separations north of Burbank. 

• Generally excavatable with deeper cuts 
in some areas requiring heavy ripping 
or blasting. 

• Significant aerial structures along 
constrained freeway corridor. 

• Tunnel through Elysian Park – 1.9 mi. 
(3.0 km) total tunnel length. 

• Generally excavatable with deeper cuts 
in some areas requiring heavy ripping 
or blasting. 

• Tunnel through Elysian Park – 1.9 mi. 
(3.0 km) total tunnel length. 

• Trench and significant grade 
separations  north of Burbank. 

• Generally excavatable with deeper cuts 
in some areas requiring heavy ripping 
or blasting. 

 
 5 1 3 

Capital Cost 
 
 

$1.6 Billion VHS 
$1.8 Billion Maglev 

(varies by LAUS location) 

$2.4 Billion VHS 
$2.5 Billion Maglev 

(varies by LAUS location) 

$2.0 Billion VHS 
$2.2 Billion Maglev 

(varies by LAUS location) 
 
 5 1 3 

Right-of-Way Issues/Cost 
 
 

 

• Shares Metrolink R/W – railroad 
relocation required within existing 
corridor. 

• Accommodation of adjacent street 
network through trenching / grade 
separation 

• Tunnel under Pacoima Wash 

• Constrained freeway right of way 
requires substantial new right-of-way. 

• Tunnel under Elysian Park 

• Shares Metrolink R/W north of Burbank 
– railroad relocation required within 
existing corridor. 

• Accommodation of adjacent street 
network through trenching / grade 
separation 

• Tunnel under Elysian Park 
 
 3 1 3 
Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts 

 
 

• May create indirect impacts on a mix of 
industrial/commercial/residential land 
uses adjacent to the alignment. 

• Some industrial/commercial land uses 
use UPRR right-of-way for parking and 
storage areas. 

• Bypasses Burbank Airport and both 
Sylmar station sites. 

• A large portion of the alignment is 
elevated which will conflict with 
adjacent residential/ 
commercial/industrial land uses.  

• Alignment passes by numerous schools 
and parks. 

• Significant new right-of-way acquisition 
is required due to tight freeway 
curvature. 

• Traverses neighborhood north of 
Elysian Park. 

• May create indirect impacts on adjacent 
residential/commercial/ industrial land 
uses. 

• Some industrial/commercial land uses 
use UPRR right-of-way for parking and 
storage areas. 

• Traverses neighborhood north of 
Elysian Park. 

 
 4 2 4 
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Evaluation Criteria 

 
Metrolink/UPRR I-5 Freeway Combined I-5/UPRR 

Visual Quality Impacts 
 
 

 

On bridge:  
• Immediately east of L.A. River from 

Elysian Park.  Minimal impact. 
• East of res. area, then east of L.A. River 

then east of rail yard.  Residences along 
a length of 0.5 mi. in L.A. may have 
some views of bridge at a distance of 
1,000 to 1,500 ft. 

• W/in less than 100 ft. of Cypress Park 
(Cypress Park), across street from San 
Fernando Ave. 

 
At grade: 
• W/in 400 ft. of corner of Pelanconi Park 

(Glendale). 
 
Trench: 
• Adjacent to elementary school at 

Strathern and San Fernando Rd. (Sun 
Valley). 

 
At grade: 
• W/in 400 ft. of corner of Pelanconi Park 

(Glendale). 
• W/in 100 ft. of Recreation Park (San 

Fernando) 
• Immediately adjacent to senior high 

school (San Fernando). 

On Bridge: 
• W/in 200 ft. of Cathedral High School 

Campus. 
• Extends 0.2 miles thru Elysian Park 

extension of Dodger Stadium, then 
tunnel portal. 

• North of Hwy 2 thru residential area for 
1.25 mi. 

• East side of L.A. River through res. area 
for 0.55 mi. 

• Through Los Feliz Municipal Golf Course 
(L.A.). 

• Through North Atwater Park (L.A.). 
• Through Griffith Park just north of 

Harding Municipal Golf Course. 
• W/in 300 ft. of Autry Museum of 

Western Heritage (Griffith Park). 
• W/in 300 to 400 ft. of L.A. Zoo (Griffith 

Park). 
• Through soccer fields in Griffith Park. 
• Adjacent to west edge of Griffith Manor 

Park (Glendale). 
• Adjacent to east edge of res. area for 

0.25 mi. (Glendale). 
• W/in 200 to 400 ft. of east edge of 

Woodbury University Campus (L.A.).  
• Adjacent to res. area for 1 mi. (LA). 
• W/in 400 ft. of elementary school . 
• W/in 500 ft. of elementary school (Sun 

Valley).  (Unsure if 1st tier). 
• W/in 200 to 400 ft. of corner of 

Fernangeles Park (LA). 
• W/in 500 ft. of junior high school on 

Terra Bella in L.A. (Pacoima).  May be 
1st tier. 

• Though park south of Hwy. 118 and 
west of I-5. 

• Through high school campus at Rinaldi 
and Workman. 

• Immediately adjacent to sw edge of 
Carey Ranch Park in San Fernando. 

Same as Option 2 from Union Station to 
intersection with Option 1 including: 
 
On Bridge: 
• W/in 200 ft. of Cathedral High School 

Campus. 
• Extends 0.2 mi. through Elysian Park 

extension of Dodger Stadium, then 
tunnel portal. 

• North of Hwy 2 through residential area 
for 1.25 mi. 

• East side of L.A. River through res. area 
for 0.55 mi. 

• Through Los Feliz Municipal Golf Course 
(L.A.). 

• Through North Atwater Park (L.A.). 
• Through Griffith Park just north of 

Harding Municipal Golf Course. 
• W/in 300 ft of Autry Museum of 

Western Heritage (Griffith Park). 
• W/in 300 to 400 ft. of L.A. Zoo (Griffith 

Park). 
• Through soccer fields in Griffith Park. 
• Adjacent to west edge of Griffith Manor 

Park (Glendale). 
• Adjacent to east edge of res. area for 

0.25 mi. (Glendale). 
 
Trench: 
• Adjacent to elementary school at 

Strathern and San Fernando Rd. (Sun 
Valley). 

 
At grade: 
• W/in 100 ft. of Recreation Park (San 

Fernando). 
• Immediately adjacent to senior high 

school (San Fernando). 

 
 4 2 3 
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Evaluation Criteria 

 
Metrolink/UPRR I-5 Freeway Combined I-5/UPRR 

Minimize Impacts on Natural Resources. 
Water Resources  

 
No impacts. Minimal impacts - crossing 2 minor 

drainages in urban setting. (100 linear ft) 
Minimal impacts - crossing 2 minor 
drainages in urban setting. (100 linear ft) 

Wetlands (sites/area) 2/3.1 ac 3/18 ac 4/21 ac 
 
 5 4 4 

Floodplain Impacts 
 

Crosses LA River. Crosses LA River. Crosses LA River. 

 
 4 4 4 

Threatened & Endangered Species 
Impacts 

 
 

No impacts. No impacts. No impacts. 

 
 5 5 5 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice Impacts 
( Demographics) 

 
 

 

1990  Minority population: 53,097 
1990 In-poverty households: 8,213 

 1990 Minority population: 34,898 
1990 In-poverty households: 4,628 

 1990 Minority population: 37,732 
1990 In-poverty households: 5,563 

 
 1 1 2 

Farmland Impacts 
 

• The alignment is located in an urban 
area with no developable farmland. 

• The alignment is located in an urban 
area with no developable farmland.  

• The alignment is located in an urban 
area with no developable farmland. 

 
 5 5 5 
Minimize Impacts on Cultural Resources. 

Cultural Resources Impacts 
 
 

 

• Few recorded resources on GIS. 
• Overall probable impact is high; 

predominance of at-grade and sub-
grade construction has high potential to 
expose buried cultural resources. 

• Few recorded resources on GIS. 
• Overall probable impact is moderate; 

predominance of structure/bridge and 
tunnel construction has moderate 
potential to expose buried cultural 
resources. 

• Few recorded resources on GIS. 
• Overall probable impact is moderate to 

high; combination of at-grade, 
structure/bridge, and tunnel 
construction has moderate potential to 
expose buried cultural resources.  

 
 1 4 3 
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Evaluation Criteria 

 
Metrolink/UPRR I-5 Freeway Combined I-5/UPRR 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

 

• Low potential impact, to visual quality 
only.   

• Passes at-grade Recreation Park (San 
Fernando, on bridge/structure Cypress 
Park, Elysian Park and El Pueblo de Los 
Angeles State Historic Monument.    

• Moderate potential impact, structures 
and tunnel cut in Elysian Park; visual 
quality only elsewhere. 

• Passes on structure/bridge Carey Ranch 
Park, Richie Valens Park, Fernangeles 
Park, Griffith Park, and El Pueblo de Los 
Angeles State Historic Monument. 

• Crosses Elysian Park in tunnel and 
structure. 

• Low potential impact, to visual quality 
only.   

• Passes at-grade Recreation Park (San 
Fernando, and Sun Valley Park and 
Recreation Center 

• Passes on bridge/structure Griffith Park, 
and El Pueblo de Los Angeles State 
Historic Monument. 

• Crosses Elysian Park in tunnel and 
structure. 

 
 5 1 3 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 
 

 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Probably stable formations consisting of 
hard rock or granular continental 
deposits. 

• Low subsidence potential. 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Probably stable formations consisting of 
hard rock or granular continental 
deposits. 

• Low subsidence potential. 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Probably stable formations consisting of 
hard rock or granular continental 
deposits. 

• Low subsidence potential. 
 
 4 4 4 

Seismic Constraints 
 
 

 

• Active fault crossings. 
• Medium probable ground motion from 

earthquakes. 
• Medium to high liquefaction potential. 

• Active fault crossings. 
• Medium probable ground motion from 

earthquakes. 
• Medium to high liquefaction potential. 

• Active fault crossings. 
• Medium probable ground motion from 

earthquakes. 
• Medium to high liquefaction potential. 

 
 3 3 3 
Maximize Avoidance of Areas with Potential Hazardous Materials. 

Hazardous Materials/Waste 
Constraints 

 
 
 

• There are approximately 90 or more 
CERCLIS, SPL, or SCL sites. 

• There are approximately 50 CERCLIS, 
SPL, or SCL sites. 

• There are approximately 60 CERCLIS, 
SPL, or SCL sites. 

 
 2 3 2 
 

 1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-18e  
Bakersfield to Los Angeles – High-Speed Train Station Evaluation Matrix 
Sylmar to Los Angeles Segment – Sylmar and Burbank Station Options 

Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 
 

Sylmar Burbank  
Evaluation Criteria 

 Roxford Street Metrolink Station Burbank Airport Burbank 
Metrolink/Media City 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
 
     

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     

Population/Employment 
Catchment 

 

1990 10-mile radius: 1,099,885 
persons: 

568,596 employed 
1990  20-mile radius: 3,291,879 

persons: 
1,694,248 employed 

1990 10-mile radius: 1,099,885 
persons: 

568,596 employed 
 1990  20-mile radius: 3,291,879 

persons: 
1,694,248 employed 

1990 10-mile radius: 2,083,202 
persons: 

1,032,012 employed  

1990 10-mile radius: 2,083,202 
persons: 

1,032,012 employed  

 
 5 5 5 5 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• Airport (Burbank) – 8.9 mi. 
(14.2 km) 

• Freeways – I-5:  0.6 mi. (1.0 
km); I-210: 1.2 mi. (1.9 km); 
SR-14: 2.6 mi. (4.2 km); I-
405: 2.1 mi. (3.4 km); SR-
118: 3.3 mi. (5.3 km); SR-
170: 6.9 mi. (11.0 km). 

• MTA Bus on San Fernando 
Rd. 

• Metrolink - on adjacent 
tracks 

• Airport (Burbank) – 7.4 mi. 
(11.8 km) 

• Freeways – I-5: 1.1 mi. (1.8 
km); I-210: 2.2 mi. (3.5 km); 
SR-14: 4.2 mi. (6.7 km); I-
405: 2.1 mi. (3.4 km); SR-
118: 1.7 mi. (2.7 km); SR-
170: 5.2 mi. (8.3 km) 

• MTA Bus on San Fernando Rd. 
• Metrolink – existing station 

site 

• Airport (Burbank) – 1.6 mi. 
(2.6 km) 

• Freeways– I-5: 0.5 mi. 
(0.8 km); SR-170: 2.8 mi. 
(4.5 km); SR-134: 4.4 mi. 
(7.0 km) 

• Amtrak – 1.8 mi. (2.9 km) 
• MTA Bus on San Fernando Rdl 
• Metrolink – on adjacent tracks 

• Airport (Burbank) – 2.4 mi. 
(3.8 km) 

• Freeways– I-5: adjacent; SR-
170: 4.7 mi. (7.5 km); SR-
134: 2 mi. (3.2 km) 

• Amtrak – 2.5 mi. (4 km) 
• MTA Bus terminal 
• Metrolink – existing station 

site 

 
 3 5 4 4 
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Sylmar Burbank  
Evaluation Criteria 

 Roxford Street Metrolink Station Burbank Airport Burbank 
Metrolink/Media City 

Minimize Operating and Capital Costs. 
Length 

 
• No implications. • No implications. • No implications. • No implications. 

 
 3 3 3 3 

Operational Issues 
 

• 2%+ grade through station 
Noted subsequent to screening. 

• Not suitable for Alignment 
Option 2. 

• Not suitable for Alignment 
Option 2. 

• No implications. 

 
 1 4 4 5 

Construction Issues 
 
 

 

• Earthwork. 
• Highway access. 

• At grade. 
• Highway and rail access. 

• Below-grade platform. 
• Highway and rail access. 
• Urbanized area. 

• Aerial platform in constrained 
area. 

• Tightly constrained by I-5 and 
existing rail facilities. 

• Highway and rail access. 
 
 4 5 3 2 

Capital Cost 
 
 

• Significant earthwork and/or 
retaining walls.  

• Modification of Metrolink 
facility and parking area 

• At-grade facilities in 
constrained area.  

• Modification of Metrolink 
facility. 

• Significant aerial facilities and 
connections. 

 
 3 4 2 1 

Right-of-Way Issues/Cost 
 

 

• Less developed area. • Railroad relocation required. 
• Potential to share/expand 

Metrolink parking. 

• Constrained area between 
airport, San Fernando Road, 
rail corridor. 

• Nearby residential 
development 

• Implications of Burbank airport 
flight path restrictions 

• Railroad relocation 

• Highly constrained area 
between rail corridor and I-5. 

• Railroad relocation 

 
 3 4 3 1 
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Sylmar Burbank  
Evaluation Criteria 

 Roxford Street Metrolink Station Burbank Airport Burbank 
Metrolink/Media City 

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and 

Conflicts 
 
 

 

• Roxford Road and San 
Fernando Road are both 
Major Highway Class II and 
planned to be at least 4 lanes 
wide. These roads may have 
to be expanded to 
accommodate the proposed 
station location. 

• The proposed station site is 
within an area designated for 
Limited Manufacturing 
Industrial, Light 
Manufacturing Industrial, and 
Commercial Manufacturing 
Industrial land use.  

• The station location is close 
to Low Density Residential 
and Neighborhood 
Commercial land uses. 

• There is no proposed or 
existing intermodal 
connection area near the 
proposed station location. 

• The proposed station location 
is adjacent to San Fernando 
Road at the corner of 1st 
Street and Hubbard. These 
roads may have to be 
expanded to accommodate 
traffic to the station site. 

• The surrounding land uses are 
Light Manufacturing Industrial, 
Community Commercial and 
Multi-family Residential.  

• There is an elementary school 
approximately 0.25 miles from 
the station location. 

• The station is within an area 
described to be a Transit 
Oriented District. There is a 
high potential for multimodal 
connections. 

• The proposed station location 
is located along San Fernando 
Road south of Strathern 
Street. San Fernando road is a 
Major Highway Class II 
planned to be at least 4 lanes 
wide. San Fernando Road and 
some roads surrounding the 
site may have to be widened 
to accommodate the proposed 
station location. 

• The proposed station is 
located within an area 
designated for Limited 
Industrial and Light Industrial 
land use. 

• Low Density Residential land 
use is nearby.  

• Intermodal connections would 
be possible through existing 
and proposed Burbank Airport 
Facilities. 

• The proposed station location 
is off of Magnolia Blvd. and N. 
Front St. Magnolia Blvd is 
designated an Approach way 
planned to be 4 to 6 lanes 
wide. Both Magnolia and Front 
may have to be expanded to 
accommodate the station 
location. 

• The station would be located 
within an area designated for 
General Manufacturing land 
use. 

• The existing Metrolink station 
and bus facilities provide 
intermodal connections. 

 
 3 4 4 4 

Visual Quality Impacts 
 

 

• Commercial area.  No 
sensitive first tier viewers. 

• Existing Metrolink station.  
Commercial area.  No sensitive 
first tier viewers. 

• Industrial/commercial area.  
No sensitive first tier viewers. 

• Existing Metrolink station 
Industrial area.  No sensitive 
first tier viewers. 

 
 5 5 5 5 
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Sylmar Burbank  
Evaluation Criteria 

 Roxford Street Metrolink Station Burbank Airport Burbank 
Metrolink/Media City 

Minimize Impacts on Natural Resources. 
Water Resources 

 
 

Potential minor impacts on 
relatively minor drainages, 
avoidance likely feasible. 

No impacts. No Impacts. No impacts. 

 4 5 5 5 
Floodplain Impacts 

 
 

 

No impacts. No impacts. No impacts. Not in floodplain. Adjacent to 
flood control channel. 

 
 5 5 5 4 

Threatened & Endangered 
Species Impacts 

 
 

No impacts. No impacts. No impacts. No impacts. 

 
 5 5 5 5 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts 
( Demographics) 

 
 
 
 

1990 Minority population: 1367 
1990 In-poverty households:157 

1990 Minority population: 4138 
1990 In-poverty households: 501 

1990 Minority population: 3172 
1990 In-poverty households: 441 

1990 Minority population: 1845 
1990 In-poverty households: 408 

 
 3 1 2 3 

Farmland Impacts 
 

No impacts. No impacts. No impacts. No impacts 

 
 5 5 5 5 
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Sylmar Burbank  
Evaluation Criteria 

 Roxford Street Metrolink Station Burbank Airport Burbank 
Metrolink/Media City 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 

 

• No resources recorded on the 
GIS. 

• Unknown, probably low 
potential for undiscovered 
sites, due to location in urban 
area. 

• No resources recorded on the 
GIS. 

• Unknown, probably low 
potential for undiscovered 
sites, due to location in urban 
area. 

• No resources recorded on the 
GIS. 

• Unknown, probably low 
potential for undiscovered 
sites, due to location in urban 
area. 

• No resources recorded on the 
GIS. 

• Unknown, probably low 
potential for undiscovered 
sites, due to location in urban 
area. 

 
 5 5 5 5 
Parks & Recreation/Wildlife 

Refuge Impacts 
No park resources located in the 
area. 

No park resources located in the 
area. 

No park resources located in the 
area. 

No park resources located in the 
area. 

 5 5 5 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 
 

 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

 
 4 4 4 4 

Seismic Constraints 
 
 

 

• High probable ground motion 
from earthquakes. 

• Crosses active faults. 
• Low potential for liquefaction. 

• High probable ground motion 
from earthquakes. 

• Crosses active faults. 
• Low potential for liquefaction. 

• Medium probable ground 
motion from earthquakes. 

• Medium to high liquefaction 
potential. 

• No active fault crossings. 

• Medium probable ground 
motion from earthquakes. 

• Medium to high liquefaction 
potential. 

• No active fault crossings. 
 
 3 3 4 4 
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Sylmar Burbank  
Evaluation Criteria 

 Roxford Street Metrolink Station Burbank Airport Burbank 
Metrolink/Media City 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 
 

• There are no CERCLIS, SPL, 
or SCL sites near the station 
location. 

• There may be some sites 
adjacent to the station due to 
the location of industrial uses 
nearby. 

• There are no CERCLIS, SPL, or 
SCL sites near the station 
location. 

• There may be some sites 
adjacent to the station due to 
the location of industrial uses 
nearby. 

• There are 3 CERCLIS, SPL, or 
SCL sites near the station 
location. 

• Due to the proposed station 
location’s proximity to the 
Burbank-Glendale-Pasadena 
Airport and industrial uses, 
there may be other sites near 
the station location. 

• There are 2 CERCLIS, SPL, or 
SCL sites near the station 
location. 

• There may be some sites 
adjacent to the station due to 
the location of industrial uses 
nearby. 

 
 4 4 4 4 
 

 1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-18f  
Bakersfield to Los Angeles – High-Speed Train Station Evaluation Matrix 

Sylmar to Los Angeles Segment – Los Angeles Union Station Options 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Existing Union Station Union Station South –
Through 

Union Station South-
Stub Configuration 

Los Angeles River – 
West 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
Not 

Applicable 
     

Length 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     

Population/Employment 
Catchment 

 

1990 10-mile radius: 3,300,815 
persons; 

1,427,974 employed 
1990 20-mile radius: 7,280,856 

persons: 
3,403,964 employed  

1990 10-mile radius: 3,300,815 
persons; 

1,427,974 employed 
1990 20-mile radius: 7,280,856 

persons: 
3,403,964 employed  

1990 10-mile radius: 3,300,815 
persons; 

1,427,974 employed 
1990 20-mile radius: 7,280,856 

persons: 
3,403,964 employed  

1990 10-mile radius: 3,300,815 
persons; 

1,427,974 employed 
1990 20-mile radius: 7,280,856 

persons: 
3,403,964 employed  

 
 5 5 5 5 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• Airport (LAX) – 12.5 mi. (20.0 
km) 

• Freeways – SR-101: adjacent; 
I-5: 1.2 mi. (1.9 km); I-110: 
0.9 mi. (1.4 km); SR-60: 2.1 
mi. (3.4 km); I-10: 0.7 mi. 
(1.1 km) 

• Amtrak – at site 
• MTA Bus – at site 
• El Monte Busway – at site 
• MTA Rail – Red Line, 

Pasadena Blue Line and 
proposed Eastside LRT: at 
site 

• Metrolink – at site 

• Airport (LAX) – 12.5 mi. (20.0 
km) 

• Freeways - SR-101: adjacent; 
I-5: 1.4 mi. (2.2 km); I-110: 
0.9 mi. (1.4 km); SR-60: 2.1 
mi. (3.4 km); I-10: 0.7 mi. 
(1.1 km) 

• Amtrak – 0.2 mi. (0.3 km) 
• MTA Bus – adjacent 
• El Monte Busway – 0.2 mi (0.3 

km) 
• MTA Rail – Red Line and 

Pasadena Blue Line: across 
SR-101; proposed Eastside 
LRT: adjacent 

• Metrolink – 0.2 mi. (0.3 km) 

• Airport (LAX) – 12.5 mi. (20.0 
km) 

• Freeways - SR-101: adjacent; 
I-5: 1.2 mi. (1.9 km); I-110: 
1.2 mi. (1.9 km); SR-60: 1.9 
mi. (3.0 km); I-10: 0.6 mi. 
(1.0 km) 

• Amtrak – 0.2 mi. (0.3 km) 
• MTA Bus – 0.1 mi. (0.2 km) 
• El Monte Busway – 0.2 mi. (0.3 

km) 
• MTA Rail – Red Line and 

Pasadena Blue Line: across 
SR-101; proposed Eastside 
LRT: 0.1 mi. (0.2 km) 

• Metrolink – 0.2 mi. (0.3 km) 

• Airport (LAX) – 12.5 mi. (20.0 
km) 

• Freeways - SR-101: adjacent; 
I-5: 1.2 mi. (1.9 km); I-110: 
1.2 mi. (1.9 km); SR-60: 1.9 
mi. (3.0 km); I-10: 0.6 mi. 
(1.0 km) 

• Amtrak – 0.4 mi. (0.7 km) 
• MTA Bus – 0.2 mi. (0.3 km) 
• El Monte Busway – 0.4 mi (0.7 

km) 
• MTA Rail – Red Line and 

Pasadena Blue Line: 0.4 mi. 
(0.7 km); proposed Eastside 
LRT: 0.2 mi (0.3 km) future 

• Metrolink – 0.4 mi. (0.7 km) 
 
 5 4 4 3 
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Evaluation Criteria 

 
Existing Union Station Union Station South –

Through 
Union Station South-
Stub Configuration 

Los Angeles River – 
West 

Minimize Operating and Capital Costs. 
Length 

 
 

• Shortest distance to northerly 
I-5 (Options 2 and 3) 
connections to Bakersfield. 

• Long, looping alignment 
required to southerly (Option 
3, 3A, 4, and 5) connections to 
San Diego. 

• Shortest distance to UPRR/El 
Monte (Option 1) connection 
to San Diego. 

• Long, looping alignment 
required to southerly (Option 
3, 3A, 4, and 5) connections to 
San Diego. 

• Shortest length to most 
connections to Bakersfield and 
to San Diego. 

 
 3 2 2 5 

Operational Issues 
 
 

 

• Not suitable for easterly SR-
60 (Option 1A) and westerly 
SR-101 (Option 2) 
connections to San Diego 
and LAX, respectively. 

• Connection to easterly 
UPRR/El Monte (Option 1) 
alignment requires stub-end 
station. 

• Best Station Location 
alternative for easterly 
UPRR/El Monte (Option 1) 
alignment connection. 

• Slow approach speeds. 
• Not suitable for easterly I-10 

(Option 1B) connection to San 
Diego. 

• Requires loop around UP Los 
Angeles Yard to provide 
through-track to southerly 
(Options 3, 3A, 4, and 5) 
connections to San Diego. 

• Not suitable for easterly I-10 
(Option 1B) connection to San 
Diego. 

• Not suitable for northerly I-5 
(Options 2 and 3) connections 
to Bakersfield. 

• Offers through-track 
alternative for westerly SR-101 
(Option 2) connection to LAX. 

• Offers high-speed alignment 
through station. 

• Not suitable for northerly I-5 
(Options 2 and 3) connections 
to Bakersfield. 

• Not suitable for easterly SR-60 
(Option 1A) and westerly SR-
101 (Option 2) connections to 
San Diego and LAX, 
respectively. 

• Connection to easterly UPRR/El 
Monte (Option 1) alignment 
requires stub-end station. 

 
 4 3 2 5 

Construction Issues 
 
 

 

• Requires modification of 
existing LAUS approaches 
(Amtrak, Metrolink), under 
live track conditions 

• Maintenance of adjacent rail 
and highway traffic. 

• Construction over LA River. 
• Access through existing LAUS. 
• Maintenance of adjacent rail 

and highway traffic. 

• Highway access 
• Maintenance of adjacent rail 

and highway traffic. 

• Rail access, but difficult 
highway access. 

 
 2 3 3 3 

Capital Cost 
 

• Significant aerial structures. • Significant aerial structures. 
• Loop connections add to cost. 

• Significant aerial structures. • At-grade approaches, aerial 
facilities. 

 
 2 1 1 3 
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Evaluation Criteria 

 
Existing Union Station Union Station South –

Through 
Union Station South-
Stub Configuration 

Los Angeles River – 
West 

Right-of-Way Issues/Cost 
 

 

• Catellus property. 
• Railroad relocation. 
• At grade. 
• Through tracks in CRA 

redevelopment area affect 
major development parcel. 

• Span of Los Angeles River. 
• CRA redevelopment area. 
• Relocation of existing 

businesses. 

• CRA Redevelopment area. 
• Relocation of existing 

businesses. 

• Requires relocation of existing 
MTA bus facility. 

• Adjacent to penal facilities and 
law enforcement center. 

 
 2 2 3 1 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 
 

 

• The proposed station location 
would be located at the 
existing Union Station site at 
Alameda and Cesar Chavez 
Avenue. Both are Major Class 
II Highways planned to at 
least 4 lanes wide. These 
streets may have to be 
expanded to accommodate 
the station. 

• The station site is proposed 
within the Alameda Specific 
Plan area. In order not to 
conflict with the buildout of 
the Alameda Specific Plan, 
the station support facilities 
could be located south of the 
station in the Little Tokyo 
area. The location of support 
facilities in Little Tokyo may 
conflict with Los Angeles 
Community Redevelopment 
Agency Plans for Little Tokyo. 
The station would also be 
located within an area 
designated for Light 
Industrial land use.  

• Station can be configured to 
provide a new pedestrian 
connection over SR-101 
directly into existing Union 
Station. 

 
 

• Station platform would straddle 
the Los Angeles River. 

• The proposed station location 
is along E. Commercial St. and 
Alameda Blvd. Both may have 
to be expanded to 
accommodate the station 
location. 

• The surrounding land use is 
Light Industrial and 
Commercial Manufacturing 
and Open Space. 

• The station site can be 
configured to be compatible 
with Los Angeles Community 
Redevelopment Plans for Little 
Tokyo. The plans concur with 
MTA plans. 

• The station site can be 
configured to provide a new 
pedestrian connection over 
SR-101 to Patsouras Transit 
Plaza. 

• With a pedestrian connection 
there is a high potential for 
intermodal transfers to/from 
Union Station Amtrak and 
Metrolink, MTA Red Line, 
Pasadena Blue Line, proposed 
Eastside LRT, El Monte 
Busway and MTA Gateway. 

 
 
 

• The proposed station location 
is along E. Commercial St. and 
Alameda Blvd. Both may have 
to be expanded to 
accommodate the station 
location. 

• The surrounding land use is 
Light Industrial and 
Commercial Manufacturing 
and Open Space.  

• Because it abuts Alameda 
Street, this station site may 
conflict with Los Angeles 
Community Redevelopment 
Agency Plans for Little Tokyo. 

• The plans may not be 
compatible with MTA plans for 
the Eastside LRT. 

• Station can be configured to 
provide a new pedestrian 
connection over SR-101 to 
Patsouras Transit Plaza. 

• With a pedestrian connection 
there is a high potential for 
intermodal transfers to/from 
to Union Station Amtrak and 
Metrolink, MTA Red Line, 
Pasadena Blue Line, proposed 
Eastside LRT extension, El 
Monte Busway and MTA 
Gateway. 

 
 
 

• The proposed station location 
may require the expansion of 
Cesar Chavez Avenue. 

• The surrounding land use is 
Light Industrial. The station 
site would conflict with 
existing use of part of the area 
as a bus facility. The proposed 
station location would also 
conflict with the bus yard’s 
proposed use as an MTA light 
rail repair facility in 
conjunction with the Eastside 
LRT extension. 

• Access to the intermodal 
facilities through adjacent area 
occupied by penal and law 
enforcement facilities may 
prove difficult.  

• There is a potential for 
intermodal connections with 
Union Station Amtrak and 
Metrolink, MTA Red Line, 
Pasadena Blue Line, proposed 
Eastside LRT, El Monte 
Busway and MTA Gateway. 

• Area is included in LA River 
Greenbelt planning effort. 
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Evaluation Criteria 

 
Existing Union Station Union Station South –

Through 
Union Station South-
Stub Configuration 

Los Angeles River – 
West 

• Plans for station through 
tracks crossing SR-101 may 
conflict with CalTrans plans 
for through tracks for 
Amtrak. 

• There is a very high potential 
for convenient intermodal 
connections due to presence 
of Union Station Amtrak and 
Metrolink, MTA Red Line, 
Pasadena Blue Line, 
proposed Eastside LRT, El 
Monte Busway and MTA 
Gateway at the site. 

• Area is included in Los Angeles 
River Greenbelt planning 
effort. 

• Development of this station 
site conflict with CalTrans 
plans for through tracks for 
Amtrak. 

 
 4 4 4 3 

Visual Quality Impacts 
 
 

 

• Commercial /industrial area.  
No sensitive viewers. 

• Industrial area. 
• On north end, both sides of 

Spring Street, approach goes 
through the edge of Downey 
Playground. 

• Commercial /industrial area.  
No sensitive viewers. 

• Industrial area.  No sensitive 
viewers. 

 
 5 4 5 5 

Minimize Impacts on Natural Resources. 
Water Resources 

 
No Impacts. No Impacts. No impacts. Potential minor impacts on water 

quality during construction, 
avoidance feasible. 

 
 5 5 5 4 

Floodplain Impacts 
 

 

No impacts. Requires construction of approach 
tracks across Los Angeles River. 

Requires construction of approach 
tracks across Los Angeles River. 

Requires construction of approach 
tracks across Los Angeles River. 

 
 5 3 3 3 

Threatened & Endangered 
Species Impacts 

 

No impacts. No impacts. No impacts. No impacts. 

 
 5 5 5 5 
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Evaluation Criteria 

 
Existing Union Station Union Station South –

Through 
Union Station South-
Stub Configuration 

Los Angeles River – 
West 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts 
( Demographics) 

1990 Minority population: 1912 
1990 In-poverty households: 231 

1990 Minority population: 2156 
1990 In-poverty households: 414 

1990 Minority population: 2603 
1990 In-poverty households: 752 

1990 Minority population: 2823 
1990 In-poverty households:881 

 
 3 3 3 3 

Farmland Impacts 
 

No impacts. No impacts. No impacts. No impacts. 

 
 5 5 5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 

 

• Recorded historical sites on 
the GIS. 

• High potential for 
undiscovered sites, due to 
location of known sites in the 
area. 

• No resources recorded on the 
GIS. 

• Unknown, probably high to 
moderate potential for 
undiscovered sites, due to 
location near the Los Angeles 
River and in an urban area. 

• No resources recorded on the 
GIS. 

• Unknown, probably high to 
moderate potential for 
undiscovered sites, due to 
location in an urban area close 
center early settlement. 

• No resources recorded on the 
GIS. 

• Unknown, probably high to 
moderate potential for 
undiscovered sites, due to 
location on Los Angeles River 
and in an urban area. 

 
 1 2 2 2 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

• No park resources located in 
the area. 

• No park resources located in 
the area. 

• Area is included in Los Angeles 
River Greenbelt planning 
effort. 

• No park resources located in 
the area. 

• No park resources located in 
the area. 

• Area is included in Los Angeles 
River Greenbelt planning 
effort. 

 
 5 2 4 3 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 
 

 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

• Intermediate hardness units 
considered unlikely to 
marginal relative to 
compressibility. 

• Medium subsidence potential. 
• Probably stable formations 

consisting of hard rock or 
granular continental deposits. 

 
 4 4 4 4 
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Evaluation Criteria 

 
Existing Union Station Union Station South –

Through 
Union Station South-
Stub Configuration 

Los Angeles River – 
West 

Seismic Constraints 
 
 

 

• Low to medium liquefaction 
potential. 

• No active fault crossings. 
• Low probable ground motion 

from earthquakes. 

• Low to medium liquefaction 
potential. 

• No active fault crossings. 
• Low probable ground motion 

from earthquakes. 

• Low to medium liquefaction 
potential. 

• No active fault crossings. 
• Low probable ground motion 

from earthquakes. 

• Low to medium liquefaction 
potential. 

• No active fault crossings. 
• Low probable ground motion 

from earthquakes. 
 
 4 4 4 4 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 
 
 

• There are 5 CERCLIS, SPL, or 
SCL sites near the station 
location. 

• There may be some sites 
adjacent to the station due to 
the location of industrial uses 
nearby the station. 

• There are 3 CERCLIS, SPL, or 
SCL sites near the station 
location. 

• There may be some sites 
adjacent to the station due to 
the location of industrial uses 
nearby the station. 

• There are 4 CERCLIS, SPL, or 
SCL sites near the station 
location. 

• There may be some sites 
adjacent to the station due to 
the location of industrial uses 
nearby the station. 

• There are 2 CERCLIS, SPL, or 
SCL sites near the station 
location. 

• There may be some sites 
adjacent to the station due to 
the location of industrial uses 
nearby the station and due to 
the existing MTA bus yard. 

 
 4 4 4 4 

 

 1 2 3 4 5 
Least Favorable      Most Favorable   
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Table 2-H-18f continued 
Bakersfield to Los Angeles – High-Speed Train Station Evaluation Matrix 

Sylmar to Los Angeles Segment – Los Angeles Union Station Options 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Los Angeles River – East Cornfield Site 

Maximize Ridership/Revenue Potential 
Travel Time 

 
Not 

Applicable 
Not 

Applicable 
 
   

Length 
 

Not 
Applicable 

Not 
Applicable 

 
   
Population/Employment Catchment 

 
1990 10-mile radius: 3,300,815 persons: 

1,427,974 employed  
1990 20-mile radius: 7,280,856 persons: 

3,403,964 employed 

1990 10-mile radius: 3,300,815 persons: 
1,427,974 employed  

1990 20-mile radius: 7,280,856 persons: 
3,403,964 employed 

 
 5 5 

Maximize Connectivity and Accessibility 
Intermodal Connections 

 
 

 

• Airports – LAX:  12.5 mi. (20.0 km) 
• Freeways– SR-101: adjacent; I-5: 1.2 

mi. (1.9 km); I-110: 1.4 mi. (2.2 km); 
SR-60: 1.6 mi. (2.6 km); I-10: 0.4 mi. 
(0.6 km) 

• Amtrak – 0.4 mi. (0.7 km) 
• MTA Bus – 0.2 mi. (0.3 km) 
• MTA Rail – Red Line: 0.4 mi. (0.7 km); 

proposed Eastside LRT: 0.2 mi. (0.3 
km)     

• Metrolink – 0.4 mi. (0.4 km)  

• Airport – LAX: 12.5 mi. (20.0 km) 
• Freeways - SR-101: 1.0 mi. (1.6 km); I-

5: 0.8 mi. (1.3 km); I-110: 0.3 mi. (0.5 
km); SR-60: 2.8 mi. (4.5 km); I-10: 1.2 
mi. (1.9 km) 

• Amtrak – 0.9 mi. (1.5 km)  
• MTA Bus – 0.2 mi. (0.3 km) 
• MTA Rail – Pasadena Blue Line: 0.2 mi. 

(0.3 km); Red Line: 0.9 mi. (1.5 km) 
• Metrolink – 0.9 mi. (1.5 km)  

 
 3 2 

Minimize Operating and Capital Costs 
Length 

 
 

• Shortest length to many connections to 
Bakersfield and to San Diego. 

• Longer length to San Diego 
connections. 

 
 4 3 
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Evaluation Criteria 

 
Los Angeles River – East Cornfield Site 

Operational Issues 
 
 
 

• High speed alignment through station. 
• Not suitable for northerly I-5 (Options 2 

and 3) connections to Bakersfield. 
• Not suitable for easterly SR-60 (Option 

1A) and westerly SR-101 (Option 2) 
connections to San Diego and LAX, 
respectively. 

• Slow approach speeds. 
• Not suitable for northerly I-5 (Options 2 

and 3) connections to Bakersfield. 
• Not suitable for westerly SR-101 

(Option 2) connection to LAX. 

 
 5 1 

Construction Issues 
 

 

• Construction over Los Angeles River. • Highly congested approaches 
(topographic, railroad operations).  

 
 3 3 

Capital Cost 
 

 

• At-grade with structures crossing river 
and aerial facilities. 

• Significant aerial structure. 

 
 3 2 

Right-of-Way Issues/Cost 
 

 

• Relocation of railroad from East Bank of 
Los Angeles River. 

• Open land. 
• Public support for development as 

parkland. 

 
 3 3 
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Evaluation Criteria 

 
Los Angeles River – East Cornfield Site 

Maximize Compatibility with Existing and Planned Development 
Land Use Compatibility and Conflicts 

 
 
 

 

• Santa Fe Center St. and First St. may 
have to be expanded to accommodate 
the station. 

• Surrounding land uses are Commercial 
Industrial, Light Industrial, and nearby 
Medium Density Multifamily 
Residential. Station site can be 
configured to provide a new pedestrian 
connection over SR-101. 

• The station site can be configured to be 
compatible with Los Angeles 
Community Redevelopment Plans for 
Little Tokyo. The plans concur with 
MTA plans. 

• There is no proposed or existing 
intermodal connection site near the 
proposed station location. However, 
with appropriate configuration of 
ancillary and pedestrian facilities there 
is a high potential for intermodal 
connections due to nearby presence of 
Union Station Amtrak and Metrolink, 
MTA Red Line, Pasadena Blue Line, 
proposed Eastside LRT, and MTA 
gateway - 0.5mi. (0.8 km). 

• N. Broadway Ave. and Spring St. may 
have to be expanded to accommodate 
the station. 

• Surrounding land use is Light Industrial. 
The station location would conflict with 
plans for a Regional Park.  

• There is no proposed or existing 
intermodal connection site at the 
proposed station location.  However 
the site is near a Pasadena Blue Line 
station - 0.2 mi. (0.3 km). 

• Area is included in LA River Greenbelt 
planning effort. 

 
 4 2 

Visual Quality Impacts 
 

Industrial area.  No sensitive viewers.   Industrial area.  No sensitive viewers. 

 
 

 

5 
 

5 
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Evaluation Criteria 

 
Los Angeles River – East Cornfield Site 

Minimize Impacts on Natural Resources. 
Water Resources 

 
 

 

Potential minor impacts on water quality 
during construction, avoidance feasible. 

No impacts. 

 
 4 5 

Floodplain Impacts 
 

 

Access tracks cross Los Angeles River. No impacts. 

 
 4 5 

Threatened & Endangered Species 
Impacts 

 
 

No impacts. No impacts. 

 
 5 5 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

( Demographics) 
 
 
 
 

1990 Minority population: 2747 
1990 In-poverty households: 836 

1990 Minority population: 1492 
1990 In-poverty households: 197 

 
 3 3 

Farmland Impacts 
 
 

 

No impacts. No impacts. 

 
 5 5 
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Evaluation Criteria 

 
Los Angeles River – East Cornfield Site 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
 

 

• No resources recorded on the GIS. 
• Unknown, probably high to moderate 

potential for undiscovered sites, due to 
location on Los Angeles River and in an 
urban area. 

• No resources recorded on the GIS. 
• Unknown, probably high to moderate 

potential for undiscovered sites, due to 
location in urban area and former 
railroad yard. 

 
 2 2 

Parks & Recreation/Wildlife 
Refuge Impacts 

 
 

 

• No park resources located in the area. • No park resources located in the area.    
• Area is included in LA River Greenbelt 

planning effort. 

 
 4 4 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 
 

 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Medium Subsidence Potential. 
• Probably stable formations consisting of 

hard rock or granular continental 
deposits. 

• Intermediate hardness units considered 
unlikely to marginal relative to 
compressibility. 

• Medium Subsidence Potential. 
• Probably stable formations consisting of 

hard rock or granular continental 
deposits. 

 
 4 4 

Seismic Constraints 
 
 

 

• Low to Medium Liquefaction Potential. 
• No active fault crossings. 
• Low probable ground motion from 

earthquakes. 

• Low to Medium Liquefaction Potential. 
• No active fault crossings. 
• Low probable ground motion from 

earthquakes. 
 
 4 4 
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Evaluation Criteria 

 
Los Angeles River – East Cornfield Site 

Maximize Avoidance of Areas with Potential Hazardous Materials 
Hazardous Materials/Waste 

Constraints 
 
 
 

• There are no CERCLIS, SPL, or SCL 
sites near the station location. 

• There may be some sites adjacent to 
the station due to the location of 
industrial uses nearby the station. 

• There are no CERCLIS, SPL, or SCL 
sites near the station location. 

• There may be some sites adjacent to 
the station due to the location of 
industrial uses nearby the station. 

 
 4 4 

 

           1 2 3 4 5 
Least Favorable        Most Favorable 
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Table 2-H-18g  
Bakersfield to Los Angeles – High-Speed Train Alignment Evaluation Matrix 

Los Angeles Union Station – San Diego Approach Segments 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

UPRR/El Monte/Colton State Route 60 Interstate 10 State Route 101 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
9.6 to 17.1 min. 

depending upon LAUS location 
6.6 to 14.7 min. 

depending upon LAUS location 
2.7 to 11.7 min. 

depending upon LAUS location 
0.2 min. 

 
 3 3 3 5 

Length 
 

2.3 to 3.0 miles 
(3.8 to 4.8 km) 

depending upon LAUS location 

1.7 to 2.2 miles 
(2.8 to 3.5 km) 

depending upon LAUS location 

1.7 to 3.0 miles 
(2.7 to 4.9 km) 

depending upon LAUS location 

0.2 to 0.4 miles 
(0.3 to 0.6 km) 

depending upon LAUS location 
 
 3 3 4 5 

Population/Employment 
Catchment 

 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     
Minimize Operating and Capital Costs. 

Length 
 

 

2.3 to 3.0 miles 
(3.8 to 4.8 km) 

depending upon LAUSD  location 

1.7 to 2.2 miles 
(2.8 to 3.5 km) 

depending upon LAUS location 

1.7 to 3.0 miles 
(2.7 to 4.9 km) 

depending upon LAUS location 

0.2 to 0.4 miles 
(0.3 to 0.6 km) 

depending upon LAUS location 
 
 4 5 4 5 

Operational Issues 
 

 

• Allows flexibility in LAUS 
location alternatives. 

• Requires stub-end station at 
LAUS or slower speed, 
looping connections to San 
Diego. 

• Limited LAUS station site 
alternatives.  

• South of 101 LAUS station 
alternatives (Options 2 and 3) 
not suitable for this alignment. 

• Appropriate for access through 
LAX only. 

• Limited LAUS site alternatives 
for this alignment 

 
 3 2 2 1 
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Evaluation Criteria 

 
UPRR/El Monte/Colton State Route 60 Interstate 10 State Route 101 

Construction Issues 
 

• Aerial structures • Aerial structures 
• Constrained area 

• Aerial structures 
• Constrained area 

• Aerial structures 
• Constrained area 

 
 3 2 2 2 

Capital Cost 
 
 

$0.1 to $0.3 Billion VHS 
$0.2 to $0.3 Billion Maglev 

depending upon LAUS location 

$0.2 Billion VHS 
$0.2 Billion Maglev 

depending upon LAUS location 

$0.1 to $0.3 Billion VHS 
$0.1 to $0.3 Billion Maglev 

depending upon LAUS location 

$.010 to $0.3 Billion VHS 
 $.02 to $0.3 Billion Maglev 

depending upon LAUS location 
 
 3 3 3 3 

Right-of-Way Issues/Cost 
 

• Railroad relocation. • Follows existing, constrained 
freeway corridor. 

• Follows existing, constrained 
freeway corridor. 

• Follows existing, constrained 
freeway corridor. 

 
 3 1 1 1 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

• May create indirect impacts 
on mixed residential/ 
commercial/industrial land 
uses adjacent to this 
alignment. 

• Some residential land uses 
on the north side of this 
alignment. 

• Alignment passes by Lincoln 
Park. 

• May create indirect impacts on 
a mix of residential/ 
commercial/industrial land 
uses adjacent to this 
alignment. 

• North side of SR-60 is a 
residential area for two miles 
in length. 

• May directly impact a mix of 
residential/commercial/ 
industrial land uses adjacent 
to this alignment. 

• Adjacent to residential area for 
a distance of 2.5 miles. 

• Alignment goes to LAX. 
• May directly impact a mix of 

industrial/ commercial/ 
government/ residential land 
uses adjacent to this 
alignment. 

• Within 200 feet of Belmont 
High School. 

• Within 200 to 400 feet of an 
elementary school. 

• Passes by 0lvera Street in 
downtown Los Angeles. 

 
 2 1 1 3 
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Evaluation Criteria 

 
UPRR/El Monte/Colton State Route 60 Interstate 10 State Route 101 

Visual Quality Impacts 
 
 

 

• At grade along south edge of 
Lincoln Park.  Existing rail 
line.  Balance of first tier 
viewers are 
commercial/industrial. 

• May go through an elementary 
school north of 4th St. 

• Immediately adjacent to 
elementary school on south 
side of SR-60. 

• Adjacent to Boyle Heights 
Sports Park. 

• W/in 400 ft. of elementary 
school. 

• Ramon Garcia Recreation 
Center on north side of SR-60.  
Little impact. 

• North side of SR-60, res. Area 
for 2 mi. in length. (SR-60 is 
between res. area and Option 
1A). 

• At grade along south side of I-
10: 

• Adjacent to res. area for 
distance of 2.5 mi. 

• W/in 250 feet of Prospect 
Park. 

• W/in 500 feet of elementary 
school. 

• At grade along south side of 
SR-101: 

• W/in 200 ft. of high school. 
• W/in 200 to 400 ft. of 

elementary school. 
• Ends just before Echo Park. 

 
 5 3 2 3 
Minimize Impacts on Natural Resources. 

Water Resources 
 

No Impacts (closely approaches 
one potential wetland). 

No Impacts. No impacts. No impacts. 

 
 4 5 5 5 

Floodplain Impacts 
 

Crosses LA River. Crosses LA River. Crosses LA River. Crosses LA River. 

 
 4 4 4 4 

Threatened & Endangered 
Species Impacts 

 

No impacts. No impacts. No impacts. No impacts. 

 
 5 5 5 5 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice 
Impacts 

( Demographics) 
 

 
 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 
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Evaluation Criteria 

 
UPRR/El Monte/Colton State Route 60 Interstate 10 State Route 101 

Farmland Impacts 
 

 

• The alignment is located in 
an urban area with no 
developable farmland. 

• The alignment is located in an 
urban area with no 
developable farmland 

• The alignment is located in an 
urban area with no 
developable farmland. 

• The alignment is located in an 
urban area with no 
developable farmland. 

 
 5 5 5 5 
Minimize Impacts on Cultural Resources. 

Cultural Resources Impacts 
 
 
 

• No recorded resources on 
GIS, except at Union Station. 

• Overall probable impact is 
low to moderate; follows 
existing railroad lines.   

• No recorded resources on GIS, 
except at Union Station. 

• Overall probable impact is 
moderate to high; crosses part 
of downtown before following 
existing freeway.   

• Few recorded resources on 
GIS. 

• Overall probable impact is 
moderate; follows existing 
freeway.   

• Numerous recorded resources 
on GIS. 

• Overall probable impact is 
moderate to high; follows 
existing freeway through older 
neighborhood.    

 
 5 2 4 2 
Parks & Recreation/Wildlife 

Refuge Impacts 
 
 

 

• Low Potential Impact, Visual 
Quality Only. 

• Passes Lincoln Park.   

• Low Potential Impact, Visual 
Quality Only. 

• Passes Boyle Heights Sports 
Center Park, Ramon Garcia 
Recreation Center.   

• Low Potential Impact, Visual 
Quality Only. 

• Passes Ramona Gardens Park.  

• High Potential Impact. 
• Crosses over   El Pueblo de 

Los Angeles State Historic 
Park.   

 
 3 2 3 1 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 
 

 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

 
     

Seismic Constraints 
 
 

 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 
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Evaluation Criteria 

 
UPRR/El Monte/Colton State Route 60 Interstate 10 State Route 101 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 

• There are approximately 20 
CERCLIS, SPL, or SCL sites. 

• There are approximately 10 
CERCLIS, SPL, or SCL sites. 

• There are approximately 10 
CERCLIS, SPL, or SCL sites. 

• There are fewer than 10 
CERCLIS, SPL, or SCL sites. 

 
 3 4 4 4 
 

 1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-18g continued 
Bakersfield to Los Angeles – High-Speed Train Alignment Evaluation Matrix 

Los Angeles Union Station – San Diego Approach Segments 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

UPRR/Whittier Jct. BNSF/Hobart Interstate 5 BNSF/Harbor Div. 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
4.2 to 36.0  min. 

depending upon LAUS location 
4.5 to 36.3 min. 

depending upon LAUS location 
2.7 to 33.0 min. 

depending upon LAUS location 
6.3 to 40.2 min. 

depending upon LAUS location 
 
 2 2 2 1 

Length 
 

2.1 to 5.1 miles 
(3.5 to 8.3 km) 

depending upon LAUS location 

2.3 to 5.2 miles 
(3.8 to 8.4  km) 

depending upon LAUS location 

1.4 to 4.0 miles 
(2.3 to 6.5  km) 

depending upon LAUS location 

3.3 to 6.2 miles 
(5.3 to 10.0  km) 

depending upon LAUS location 
 
 3 2 3 1 

Population/Employment 
Catchment 

 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

 
     
Minimize Operating and Capital Costs 

Length 
 

 

2.1 to 5.1 miles 
(3.5 to 8.3 km) 

depending upon LAUS location 

2.3 to 5.2 miles 
(3.8 to 8.4  km) 

depending upon LAUS location 

1.4 to 4.0 miles 
(2.3 to 6.5  km) 

depending upon LAUS location 

3.3 to 6.2 miles 
(5.3 to 10.0  km) 

depending upon LAUS location 
 
 3 2 3 1 

Operational Issues 
 

 

• Alignment best suited to LAUS 
and River station alternatives 
(Options 1, 4, and 5). 

• Poor alignment for South of 
101 LAUS location alternatives 
(Options 2 and 3). 

• Alignment best suited to LAUS 
and River station alternatives 
(Options 1, 4, and 5). 

• Poor alignment for South of 
101 LAUS location alternatives 
(Options 2 and 3). 

• Alignment best suited to River 
station alternatives (Options 4 
and 5). 

• Poor alignment for South of 
101 LAUS location alternatives 
(Options 2 and 3). 

• Alignment best suited to River 
station alternatives (Options 4 
and 5). 

• Poor alignment for South of 
101 LAUS location alternatives 
(Options 2 and 3). 

 
 4 4 3 1 
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Evaluation Criteria 

 
UPRR/Whittier Jct. BNSF/Hobart Interstate 5 BNSF/Harbor Div. 

Construction Issues 
 
 

• Aerial structures. • Aerial structures. • Aerial structures. 
• Constrained area. 

• Special aerial structures to 
provide access over north end 
of Alameda Corridor. 

 
 5 4 2 1 

Capital Cost 
 
 

$0.1 to $0.3 Billion VHS 
$0.1 to $0.3 Billion Maglev 

depending upon LAUS location 

$0.1 to $0.3 Billion VHS 
$0.1 to $0.3 Billion Maglev 

depending upon LAUS location 

$0.1 to $0.3 Billion VHS 
$0.1 to $0.3 Billion Maglev 

depending upon LAUS location 

$0.2 to $0.4 Billion VHS 
$0.2 to $0.4 Billion Maglev 

depending upon LAUS location 
 
 3 3 3 1 

Right-of-Way Issues/Cost 
 

 

• Requires railroad relocation 
high-volume freight corridor. 

• Requires railroad relocation 
high-volume freight corridor. 

• Follows existing constrained 
freeway corridor. 

• Corridor owned by MTA. 

 
 2 2 1 4 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

• Alignment is an existing 
railroad ROW. 

• Alignment may indirectly 
impact existing industrial/ 
commercial land uses. 

• May go through an 
elementary school north of 
4th street. 

• Most of the ROW needed for 
this alignment is already used 
for railroad purposes. 

• Alignment may import existing 
industrial/ commercial land 
uses. 

• May go through an 
elementary school north of 
4th street. 

• Goes through existing 
residential area for 0.5 miles. 

• Adjacent to residential areas 
for length of 1.2 miles. 

• Some commercial land uses 
adjacent to this alignment. 

• Alignment is an existing 
railroad ROW. 

• Alignment is currently abutted 
by existing 
industrial/commercial land 
uses. 

 
 4 4 2 5 

Visual Quality Impacts 
 
 

 

• May go through an 
elementary school site north 
of 4th St. 

• Balance of alignment is 
industrial. 

• May go through an 
elementary school site north 
of 4th St. 

• Balance of alignment is 
industrial. 

• May go through an 
elementary school site north 
of 4th St. 

• Goes through an existing 
residential area for 0.5 mi. 
along I-5. 

• Adjacent to residential area 
for length of 1.2 mi. 

• Immediately adjacent to south 
edge of Ramon Garcia 
Recreation Center. 

• Immediately adjacent to 
elementary school. 

• May go through an 
elementary school site north 
of 4th St. 

• Balance of alignment is  
commercial/industrial. 

•  

 
 4 4 2 4 
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Evaluation Criteria 

 
UPRR/Whittier Jct. BNSF/Hobart Interstate 5 BNSF/Harbor Div. 

Minimize Impacts on Natural Resources 
Water Resources 

 
 

No Impacts  No Impacts No Impacts No Impacts 

 
 5 5 5 5 

Floodplain Impacts 
 
 

 

• Crosses Los Angeles River. • Crosses Los Angeles River. • Crosses Los Angeles River. • Crosses Los Angeles River. 

 
 4 4 4 4 

Threatened & Endangered 
Species Impacts 

 
 

No impacts No impacts No impacts No impacts 

 
 5 5 5 5 
Minimize Impacts on Social and Economic Resources. 

Environmental Justice 
Impacts 

( Demographics) 
 

 
 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

 
     

Farmland Impacts 
 
 

 

• The alignment is located in an 
urban area with no 
developable farmland. 

• The alignment is located in an 
urban area with no 
developable farmland. 

• The alignment is located in an 
urban area with no 
developable farmland. 

• The alignment is located in an 
urban area with no 
developable farmland. 

 
 5 5 5 5 
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Evaluation Criteria 

 
UPRR/Whittier Jct. BNSF/Hobart Interstate 5 BNSF/Harbor Div. 

Minimize Impacts on Cultural Resources 
Cultural Resources Impacts 

 
 
 

• Few recorded resources on 
GIS. 

• Overall probable impact is 
moderate; parallels course of 
Los Angeles River before 
following existing railroad 
tracks. 

• Few recorded resources on 
GIS. 

• Overall probable impact is 
moderate; parallels course of 
Los Angeles River before 
following existing railroad 
tracks. 

• Few recorded resources on 
GIS. 

• Overall probable impact is 
moderate to high; crosses 
part of downtown before 
following existing freeway.   

• Few recorded resources on 
GIS. 

• Overall probable impact is 
high; parallels Los Angeles 
River before crossing urban 
neighborhoods.   

 
 3 3 2 1 
Parks & Recreation/Wildlife 

Refuge Impacts 
 
 
 

• No park resources located. • No park resources located. • Low Potential Impact, Visual 
Quality Only. 

• Passes Ramon Garcia 
Recreation Center.  

• No park resources located. 

 
 5 5 4 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints 
 
 

 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

 
     

Seismic Constraints 
 
 

 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

To be determined by Inland 
Empire and LOSSAN Corridor 
teams. 

 
     
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 

• There are approximately 10 
CERCLIS, SPL, or SCL sites 

• There are approximately 20 
CERCLIS, SPL, or SCL sites 

• There are fewer than 10 
CERCLIS, SPL, or SCL sites 

• There are approximately 20 
CERCLIS, SPL, or SCL sites 

 
 4 3 4 3 
 

 1 2 3 4 5 
Least Favorable      Most Favorable 
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Table 2-H-19 
Los Angeles to San Diego via Inland Empire High-Speed Train Alignment Evaluation Matrix 

 Los Angeles Union Station to March Air Reserve Base 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
Los Angeles Union Station to March Air Reserve Base 

Evaluation 
Criteria UPRR Colton 

Line 
UPRR Riverside 

Line I-10 SR-60 BNSF Fullerton 
Line /SR-91 

UPRR Colton/ 
San Bernardino 

UPRR Riverside/ 
UPRR Colton 

Maximize Ridership/Revenue Potential. 
Travel Time 28.5 minutes 46.0  minutes 43.4 minutes 37.4 minutes 52.2 minutes 36.4 minutes 31.0 minutes 

 5 2 3 4 1 4 5 
Length 66.8 miles (107 km) 67.9 miles (109 km) 63.8 miles (103 km) 62.9 miles (101 km) 70.2 miles (113 km) 73.6 miles (118 km) 67.5 miles (109 km) 

 
4 3 5 5 2 1 4 

Population/ 
Employment 
Catchment 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

        

Maximize Connectivity and Accessibility. 
Intermodal 
Connection 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

        

Minimize Operating and Capital Costs 
Length 66.8 miles (107 km) 67.9 miles (109 km) 63.8 miles (103 km) 62.9 miles (101 km) 70.2 miles (113 km) 73.6 miles (118 km) 67.5 miles (109 km) 

 
4 3 5 5 2 1 4 

Operational Issues Speed restrictions at 
curves and urban 
environment, 
average speed 142 
mph (228 kph) 

Speed restrictions at 
curves and urban 
environment, average 
speed 130 mph (209 
kph).  

Speed restrictions at 
curves and urban 
environment, average 
speed 92 mph (148 
kph). 

Speed restrictions at 
curves and urban 
environment, average 
speed 107 mph (172 
kph).  

Speed restrictions at 
curves and urban 
environment, average 
speed 86 mph (138 
kph).  

Speed restrictions at 
curves and urban 
environment, average 
speed 129 mph (208 
kph). 

Speed restrictions at 
curves and urban 
environment, average 
speed 131 mph (211 
kph)  

 
5 4 2 3 1 4 5 
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Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 
Construction Issues Construction in an 

urban environment, 
relocating and 
maintaining existing 
railroad operations 

Construction in an 
urban environment, 
relocating and 
maintaining existing 
railroad operations 

Construction in an 
urban environment, 
relocating and 
maintaining freeway 
access and capacity 

Construction in an urban 
environment, relocating 
and maintaining freeway 
access and capacity 

Construction in an 
urban environment, 
relocating and 
maintaining existing 
railroad operations 

Construction in an 
urban environment, 
relocating and 
maintaining existing 
railroad operations 

Construction in an urban 
environment, relocating 
and maintaining existing 
railroad operations 

 
3 3 1 1 2 3 3 

Capital Cost        
 

5 4 3 3 4 5 5 
Right-of-Way 
Issues/Cost 

Uses existing 
railroad ROW that 
have limited widths, 
may require 
relocation of existing 
railroad operations.  

Uses existing railroad 
ROW that have 
limited widths, may 
require relocation of 
existing railroad 
operations.  

Freeway ROW is very 
constrained with very 
little available width. 
ROW acquisition is 
likely to be a major 
issue. 

Freeway ROW is very 
constrained with very 
little available width. 
ROW acquisition is likely 
to be a major issue. 

Freeway ROW is very 
constrained with very 
little available width. 
ROW acquisition is 
likely to be a major 
issue. Uses existing 
railroad ROW that 
have limited widths, 
may require relocation 
of existing railroad 
operations. 

Uses existing railroad 
ROW that have 
limited widths, may 
require relocation of 
existing railroad 
operations. 

Uses existing railroad 
ROW that have limited 
widths, may require 
relocation of existing 
railroad operations. 

 
4 4 3 3 3 2 4 
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 Table 2-H-19 Page 3 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 

Maximize Compatibility with Existing and Planned Development 
Land Use 

Compatibility and 
Conflicts 

• Local Parks:  11 
• Schools:  16 
• Regional Parks:  

Box Springs Mtn. 
• Regional Hospital:  

2 
• Major Public 

Facilities:  LA 
County Jail & El 
Monte Courts 

• Military Uses:  
None 

• Historical Sties:  
San Gabriel 
Mission 

• University:  UC – 
Riverside 

• Regional 
Shopping:  
Mariachi Plaza 

• Cemetery:  None 

• Local Parks:  10 
• Schools:  9 
• Regional Parks:  

Santa Ana River 
Wildlife Area 

• Regional Hospital: 
1 

• Major Public 
Facilities:  LA 
County Jail & 
Lanterman Center 

• Military Uses:  
None 

• Historical Sites:  
None 

• University:  UC-
Riverside 

•  
• Regional Shopping:  

None 
• Cemetery:  None 

• Local Parks:  10 
• Schools:  19 
• Regional Parks:  

Bonelli Regional 
• Regional Hospital: 4 
• Major Public 

Facilities:  West 
Covina Courthouse 

• Military Uses:  None 
• Historical Sties:  

None 
• University:  CSU 

Pomona & LA 
• Regional Shopping:  

Montclair/W Covina 
• Cemetery:  Forest 

Lawn 

• Local Parks:  15 
• Schools:  20 
• Regional Parks:  None 
• Regional Hospital:  

None 
• Major Public Facilities:  

LA County Jail 
• Military Uses:  None 
• Historical Sites:  

Jurupa Cultural Ctr. 
• University:  None 
• Regional Shopping:  

Puente Hills 
• Cemetery:  Calvary 

Cemetery 

• Local Parks:  17 
• Schools:  13 
• Regional Parks:  

Chino Hills State; 
Featherly Regional 

• Regional Hospital: 2 
• Major Public 

Facilities:  LA 
County Jail & Cal. 
Youth Authority 

• Military Uses:  None 
• Historical Sites:  

None 
• University:  Cal 

Baptist: UCA 
• Regional Shopping:  

None 
• Cemetery:  

Olivewood 
Cemetery 

• Local Parks:  14 
• Schools:  21 
• Regional Parks:  

Box Springs Mtn. 
• Regional Hospital: 

2 
• Major Public 

Facilities:  LA 
County Jail & El 
Monte Courthouse 

• Military Uses:  
None 

• Historical Sites:  
San Gabriel Mission 

• University:  UC –
Riverside 

• Regional Shopping: 
Mariachi Plaza 

• Cemetery:  None 

• Local Parks:  11 
• Schools:  16 
• Regional Parks:  Box 

Springs Mtn. 
• Regional Hospital:  2 
• Major Public Facilities:  

LA County Jail & El 
Monte Courts 

• Military Uses:  None 
• Historical Sties:  San 

Gabriel Mission 
• University:  UC – 

Riverside 
• Regional Shopping:  

Mariachi Plaza 
• Cemetery:  None 

 
3 4 4 3 2 3 4 
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 Table 2-H-19 Page 4 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 
Visual Quality 

Impacts 
Factors: 
• 60% Aerial or 

Trench 
• 30 % At-grade 
• 3 historic and 

cultural sensitivity 
(special features) 

• 5 parks/ 
landscape 
features 

• Predominantly 
Industrial/ 
Commercial  

• Visual Assessment 
for community 
compatibility = 
medium 

• Visual Assessment 
by Rider = low 
visual appeal 

Factors: 
• 30% Aerial or 

Trench 
• 70 % At-grade 
• 2 Historic and 

Cultural features 
• 12 parks/ 

landscape features 
• Predominantly 

Industrial 
• Visual Assessment 

for Community 
compatibility = 
medium 

• Visual Assessment 
by Rider = medium 
visual appeal 

Factors: 
• 100% Aerial  
• 0 Historic and 

Cultural features 
• 9 parks/ landscape 

features 
• Predominantly 

Industrial/ 
Commercial  

• Visual Assessment 
for Community 
compatibility = 
medium/high 

• Visual Assessment 
by Ride r= low 
appeal 

Factors: 
• 100% Aerial  
• 1 Historic and Cultural 

features 
• 16 parks/ landscape 

features 
• Predominantly 

commercial 
• Visual Assessment for 

Community 
compatibility = 
medium 

• Visual Assessment by 
Rider = medium/ high 
appeal 

Factors: 
• 40% Aerial or 

Trench 
• 60 % Aerial 
• 0 Historic and 

Cultural features 
• 17 parks/ landscape 

features  
• Predominantly 

Industrial/ 
Commercial/ 
residential  

• Visual Assessment 
for Community 
compatibility = 
medium/low 

• Visual Assessment 
by Rider = 
medium/ low 
appeal 

Factors: 
• 65% Aerial or 

Trench 
• 25 % At-grade 
• 4 historic and 

cultural sensitivity 
(special features) 

• 8 parks/ landscape 
features  

• Predominantly 
Industrial with 
residential 

• Visual Assessment 
for Community 
compatibility = 
medium/low 

• Visual Assessment 
by Rider = 
medium/ low 
appeal 

Factors: 
• 60% Aerial or Trench 
• 30 % At-grade 
• 3 historic and cultural 

sensitivity (special 
features) 

• 5 parks/ landscape 
features 

• Predominantly 
Industrial/ 
Commercial  

• Visual Assessment for 
community 
compatibility = 
medium 

• Visual Assessment by 
Rider = low visual 
appeal 

 
2 3 3 3 2 2 2 

Minimize Impacts on Natural Resources 
Water Resources 19 Crossings (950 

linear ft) 
• This option 

traverses urban 
areas and would 
not adversely 
impact water 
resources in these 
areas.  Most of 
the waters are 
channelized and 
lack sensitive 
habitats.  In 
addition, 
permanent 
impairment to 
beneficial uses is 
not anticipated. 

12 Crossings 
(600 linear ft) 

• This option 
traverses urban 
areas and would 
not adversely 
impact water 
resources in these 
areas.  Most of the 
waters are 
channelized and 
lack sensitive 
habitats.  In 
addition, 
permanent 
impairment to 
beneficial uses is 
not anticipated. 

14 crossings 
(700 linear ft) 

• This option 
traverses urban 
areas and would 
not adversely 
impact water 
resources in these 
areas.  Most of the 
waters are 
channelized and 
lack sensitive 
habitats.  In 
addition, 
permanent 
impairment to 
beneficial uses is 
not anticipated. 

9 Crossings 
(450 linear ft) 

• This option is 
proposed through the 
Wittier Narrows 
Nature Center, 
impacting water 
resources within the 
Nature Center.  It 
would also impact the 
Santa Ana River 
through Orange and 
Riverside Counties.  
Portions of the river in 
these areas support 
natural stream 
channels and riparian 
banks. 

7 Crossings 
(350 linear ft) 

• It would impact the 
Santa Ana River 
through Orange 
and Riverside 
Counties.  Portions 
of the river in these 
areas support 
natural stream 
channels and 
riparian banks.  It 
would also impact 
the North Fork 
Coyote Creek and 
Temescal Creek. 

5 Crossings 
(250 linear ft) 

• This option 
traverses urban 
areas and would 
not adversely 
impact water 
resources in these 
areas.  Most of the 
waters are 
channelized and 
lack sensitive 
habitats.  In 
addition, 
permanent 
impairment to 
beneficial uses is 
not anticipated. 

19 Crossings 
(950 linear ft) 

• This option traverses 
urban areas and 
would not adversely 
impact water 
resources in these 
areas.  Most of the 
waters are 
channelized and lack 
sensitive habitats.  In 
addition, permanent 
impairment to 
beneficial uses is not 
anticipated. 

 5 5 4 3 3 5 5 
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 Table 2-H-19 Page 5 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 
Floodplain Impacts • LA River 

• Rio Hondo 
• San Gabriel River 
• Santa Ana River 

• LA River 
• Rio Hondo 
• San Gabriel River 
• Santa Ana River 

• LA River 
• Rio Hondo 
• San Gabriel River 

• LA River 
• Whittier Narrows 
• (Rio Hondo,  
• San Gabriel River) 
• Santa Ana River 

• LA River 
• Rio Hondo 
• San Gabriel River 
• Santa Ana River 

• Santa Ana River • LA River 
• Rio Hondo 
• San Gabriel River 
• Santa Ana River 

 4 4 4 3 3 4 4 
Wetlands 
(sites/area) 

• Palustrine 
Emergent Wetland 
(PE) at San 
Gabriel River 

• PE, Riparian 
Wetland (RI), at 
Santa Ana River 

• Moderate level of 
constraint 
(1/0.5 ac) 

• PE at San Gabriel 
River  

• PE,RI at Santa Ana 
River  

• Moderate level of 
constraint 
(1/1.7 ac) 

• PE San Gabriel 
River  

• PE at Walnut Creek  
• PE, RI at Diamond 

Bar Creek, 57 & 
and 60 Interchange 

• PE at Mulberry 
Creek 

• Moderate level of 
constraint 
(0/0) 

• PE at San Gabriel 
River  

• PE, RI at Santa Ana 
River  

• RI at Box Springs 
Road 

• Vernal Pool (VP) in 
Western Riverside 
County (associated 
with Agricultural 
lands) 

• High level of 
constraint 
(0/0) 

• PE at San Gabriel 
River (PE) 

• PE at North Fork 
Coyote Creek  

• PE, RI at Santa Ana 
River (high quality 
riparian habitat 
near Prado Basin) 

• PE, RI at Temescal 
Creek  

• High level of 
constraint 
(0/0) 

• PE, RI at Santa Ana 
River 

• Low level of 
constraint 
(1/0.5 ac) 

• PE at San Gabriel 
River  

• PE, RI, at Santa Ana 
River  

• Moderate level of 
constraint 
(1/0.5 ac) 

 4 4 4 2 2 5 4 
Threatened & 

Endangered Species 
Impacts 

• Predominately 
developed route, 
low potential for 
impacts; 

• Close to 
burrowing owl 
habitat (not a 
listed species) 

• Constraint Level = 
Low 

• Predominately 
developed route, 
low potential for 
impacts 

• Constraint Level = 
Low 

• Predominantly 
developed route, 
low potential for 
impacts 

• Close proximity to 
California 
Gnatcatcher habitat 

• Constraint Level = 
Low/Moderate 

• Close proximity to 
Broadleaf Riparian 
and associated special 
status species 

• Crossings at San 
Gabriel River, Santa 
Ana River, Box 
Springs Road area 
with potential T&E 
riparian and aquatic 
species 

• Vernal pool in 
Western Riverside 
County associated 
with Agricultural lands 
with potential for 
Riverside and Vernal 
Pool Fairy Shrimp 

• Constraint Level = 
Moderate/High 

• Most of route 
developed 

• Close proximity to 
Least Bell’s vireo 
and Stephens’ 
Kangaroo Rat 

• Crossings at San 
Gabriel River, North 
Fork Coyote Creek, 
and Santa Ana 
River (high quality 
riparian habitat 
near Prado Basin) 

• PE, RI at Temescal 
Creek 

• Constraint Level = 
Moderate 

• Urbanized route, 
low potential for 
impacts 

• Constraint Level = 
Low 

• Predominately 
developed route, low 
potential for impacts; 

• Close to burrowing 
owl habitat (not a 
listed species) 

• Constraint Level = 
Low 

 4 5 4 3 3 5 4 
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 Table 2-H-19 Page 6 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 

Minimize Impacts on Social and Economic Resources 
Environmental 

Justice Impacts 
(Demographics) 

• Low-Mod Area:  
Medium 

• High Minority:  
High 

• Both Low-Mod/ 
Minority:  Medium 

• Low-Mod Area:  
Medium 

• High Minority:  
High 

• Both Low-
Mod/Minority:  
Medium 

• Low-Mod Area:  
Medium 

• High Minority:  
High 

• Both Low-
Mod/Minority:  
Medium 

• Low-Mod Area:  Low 
• High Minority:  High 
• Both Low-

Mod/Minority:  Low 

• Low-Mod Area:  
Medium 

• High Minority:  
Medium 

• Both Low-
Mod/Minority:  
Medium 

• Low-Mod Area:  
Medium 

• High Minority:  
High 

• Both Low-
Mod/Minority:  
Medium 

• Low-Mod Area:  
Medium 

• High Minority:  High 
• Both Low-

Mod/Minority:  
Medium 

 
3 3 3 4 4 3 3 

Farmland Impacts None None None None None None None 
 

5 5 5 5 5 5 5 

Minimize Impacts on Cultural Resources 
Cultural Resources 

Impacts 
• Ref# 72000231 

Los Angeles Plaza 
Historic District 

• Ref# 80000811 
Los Angeles Union 
passenger 
Terminal 

• Ref# 78000689 
Plaza Substation 

• Ref# 71000158 
San Gabriel 
Mission 

• Ref# 86000408 
Pomona YMCA 
Building 

• Ref# 72000231 Los 
Angeles Plaza 
Historic District 

• Ref# 80000811 Los 
Angeles Union 
passenger Terminal 

• Ref# 78000689 
Plaza Substation 

• Ref# 82002201 
Pomona Fox 
Theater 

• Ref# 86001477 
Edison Historic 
District 

• Ref# 82002227 Old 
YMCA Building 

• Ref# 80000833 
Riverside-Arlington 
Heights Fruit 
Exchange 

• Ref# 72000231 Los 
Angeles Plaza 
Historic District 

• Ref# 80000811 Los 
Angeles Union 
passenger Terminal 

• Ref# 78000689 
Plaza Substation 

• none • Ref# 72000231 Los 
Angeles Plaza 
Historic District 

• Ref# 80000811 Los 
Angeles Union 
passenger Terminal 

• Ref# 78000689 
Plaza Substation 

• Ref# 78000684 
McNally’s 
Windemere Ranch 
Headquarters Ref# 
94000360 Farmers 
and Merchants 
Bank of Fullerton 

• Ref# 83003551 
Fullerton Union 
Pacific Depot 

• Ref# 72000231 Los 
Angeles Plaza 
Historic District 

• Ref# 80000811 Los 
Angeles Union 
passenger Terminal 

• Ref# 72000231 Los 
Angeles Plaza Historic 
District 

• Ref# 80000811 Los 
Angeles Union 
passenger Terminal 

• Ref# 78000689 Plaza 
Substation 

• Ref# 71000158 San 
Gabriel Mission 

• Ref# 86000408 
Pomona YMCA 
Building 

 
2 2 4 5 2 2 2 



APPENDIX 2-H Los Angeles to San Diego via Inland Empire 
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

 Table 2-H-19 Page 7 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 
Parks Impacts • 3 Parks 

• Lincoln Park, 
Lincoln Heights 

• Almansor Park, 
Alhambra 

• Highland Park, 
Riverside 

• Amigo Park, Pico 
Rivera 

• Rose Hills Memorial 
Park 

• Little League Field 
and Park, Diamond 
Bar  

• Martha McLean 
Anza Narrows Park, 
Jurupa 

• Nichols Park, 
Jurupa 

• El Pueblo de Los 
Angeles State 
Historic Park , Los 
Angeles 

• Ramona Gardens 
Park, Boyle Heights 

• Parque Xalapa, 
West Covina 

• Frank G. Bonelli 
Regional Park, San 
Dimas 

• Ganesha Park, 
Pomona 

• Wilderness Park, 
Montclair 

• MacArthur Park, 
Montclair 

• Belvedere Park, East 
Los Angeles 

• Bella Vista Park, 
Monterey Park 

• Carlton Petersen Park, 
Diamond Bar 

• Fairmount Park, 
Riverside 

• Zimmerman Park, 
Norwalk 

• Independence Park 
of Fullerton 

• Amerige Park, 
Fullerton 

• Peralta Canyon 
Park, Anaheim 

• Yorba Regional 
Park, Anaheim 

• Featherly Regional 
Park, Yorba Linda 

• Griffin Park, Corona 
• A D Shamel Park, 

Riverside  

• Santa Fe Park, 
Fontana 

• Nunez Park, San 
Bernardino 

• Lincoln Park, Lincoln 
Heights 

• Almansor Park, 
Alhambra 

• Highland Park, 
Riverside 

Recreation Areas 
Impacts 

Alhambra Municipal 
Golf Course 

None None • Ramon Garcia 
Recreation Center, 
Boyle Heights 

• Whittier Narrows 
Recreation Area, 
South El Monte 

• Diamond Bar Golf 
Course, Diamond Bar 

None None Alhambra Municipal Golf 
Course 

Wildlife Refuges 
Impacts 

Box Springs 
Mountain Reserve, 
Riverside 

Santa Ana River 
Wildlife Area, Jurupa 

None Quail Run Open Space, 
Riverside 

None None Box Springs Mountain 
Reserve, Riverside 

 
3 2 2 2 2 4 3 
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 Table 2-H-19 Page 8 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 
Soils/Slope 
Constraints 

• Soils consist of 
alluvium and older 
lake deposits 

• Slope can be 
constructed with a 
2:1 ratio, in 
general 

• Overall, low 
potential for 
landslide 

• Potential for 
landslides 
moderate to high 
where the UP 
Colton comes in 
contact with the 
Puente Hills and 
San Jose Hills  

• Soils consist of 
younger fan 
deposits, wind-
blown sand, older 
fan deposits and 
mostly alluvium, 
lake, playa and 
terrace deposits 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Overall, low 
potential for 
landslide 

• Potential for 
landslides is 
moderate to high  
where the UP 
Riverside comes in 
contact with the 
Puente Hills 

• Soils consist of non-
marine,  marine, 
wind-blown sand, 
glacial deposits, a 
very small amount 
of volcanics and 
primarily alluvium 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Overall, low 
potential for 
landslide 

• Potential for 
landslides is 
moderate to high 
where the I-10 
comes in contact 
with the San Jose 
Hills 

• Soils consist of 
Alluvium deposits 
(mostly non-marine) 
and rock consists of 
moderate to well-
consolidated 
sandstone, shale, 
siltstone, 
conglomerates and 
breccia 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Overall, low potential 
for landslide 

• Potential for 
landslides is moderate 
to high where SR 60 
comes in contact with 
the Puente Hills 

• Soils consist of 
older lake deposits, 
primarily alluvium 
and approx. 1 mile 
of granite at the 
end of alignment 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Overall, low 
potential for 
landslide 

• Potential for 
landslides is 
moderate to high 
where the 91 
freeway meets the 
Peralta Hills and the 
Santiago Mountains 

• Soils consist 
primarily of 
alluvium 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Potential for 
landslides is low 

• Soils consist of 
alluvium and older 
lake deposits 

• Slope can be 
constructed with a 2:1 
ratio, in general 

• Overall, low potential 
for landslide 

• Potential for 
landslides moderate 
to high where the UP 
Colton comes in 
contact with the 
Puente Hills and San 
Jose Hills 

 
2 2 2 2 2 4 2 

Seismic Constraints • Moderate to high 
potential for 
liquefaction  

• Two major faults 
cross this 
segment: 

• Santa Monica 
Fault Zone in East 
LA (Type B,  
MG MAX = 6.6) 

• San Jacinto Fault 
3 miles east of 
alignment in 
southern San 
Bernardino (Type 
B, MG MAX = 6.7) 

• Moderate to high 
potential for 
surface rapture at 
the fault location. 

• Moderate to high 
potential for 
liquefaction 

• Several major 
faults nearby may 
have impact on this 
alignment: 

• Santa Monica Fault 
Zone (Type B,  
MG MAX = 6.6) 

• San Jose Fault 
(Type B, MG MAX 
= 6.5) 

• Chino Fault (Type 
B, MG MAX = 6.7) 

 
 
 
 
 

• Moderate to high 
potential for 
liquefaction  

• Two major faults 
pass through this 
alignment: 

• San Jacinto Fault 
approx. 1 ½ to 2 
miles (2.4 to 3.2 
km) west of the 15 
freeway (Type B, 
MG MAX = 6.7) 

• San Jose Fault at 
the intersection of 
I-10 and 71 (Type 
B, MG MAX = 6.5) 

• Moderate to high 
potential for surface 
rapture at the fault 
location. 

• Moderate to high 
potential for 
liquefaction 

• One major fault 
passes through the 
alignment at the San 
Antonio Creek 
Channel: 

• Chino Fault (Type B, 
MG MAX = 6.7) 

• Moderate to high 
potential for surface 
rapture at the fault 
location 

• Several other faults 
nearby may have 
impact on the 
alignment. 

 
 

• Moderate to high 
potential for 
liquefaction  

• Three major faults 
pass through the 
alignment: 

• San Jacinto Fault at 
the intersection of 
I-15 freeway and 
SR-60 in South San 
Bernardino (Type B, 
MG MAX = 6.7) 

• Chino Fault ½ 
mile/east of 
intersection 71 and 
SR-91 (Type B, MG 
MAX = 6.7). 

 
 
 

• Moderate to high 
potential for 
liquefaction  

• One major fault 
passes through the 
alignment at 
intersection of 15 
freeway and SR 60: 

• San Jacinto Fault 
(Type B, MG MAX 
=6.7) 

• Moderate to high 
potential for 
surface rapture at 
the fault location 

• Several other faults 
nearby may have 
impact on the 
alignment. 

 

• Moderate to high 
potential for 
liquefaction  

• Two major faults 
cross this segment: 

• Santa Monica Fault 
Zone in East LA (Type 
B, MG MAX = 6.6) 

• San Jacinto Fault 3 
miles east of 
alignment in southern 
San Bernardino (Type 
B, MG MAX = 6.7) 

• Moderate to high 
potential for surface 
rapture at the fault 
location. 
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 Table 2-H-19 Page 9 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Los Angeles Union Station to March Air Reserve Base 
Evaluation 

Criteria UPRR Colton 
Line 

UPRR Riverside 
Line I-10 SR-60 BNSF Fullerton 

Line /SR-91 
UPRR Colton/ 

San Bernardino 
UPRR Riverside/ 

UPRR Colton 
• Several other 

faults nearby may 
have impacts on 
the alignment. 

• Detail 
investigation 
recommended for 
the potential 
impact of the fault 
on the alignment. 

• Detail investigation 
recommended for 
the potential 
impacts of the 
faults on the 
alignment. 

• Several other faults 
nearby may have 
impact on the 
alignment. 

• Detail investigation 
recommended for 
the potential impact 
of the fault on the 
alignment. 

• Detail investigation 
recommended for the 
potential impact of 
the fault on the 
alignment 

• Whittier-Elsinore 
Fault 3 miles west 
of intersection of 71 
and 91 (Type B, MG 
MAX = 6.8) 

• Moderate to high 
potential for surface 
rapture at the fault 
location 

• Several other faults 
nearby may have 
impact on the 
alignment 

• Detail investigation 
recommended for 
the potential impact 
of the fault on the 
alignment 

• Detail investigation 
recommended for 
the potential 
impact of the fault 
on the alignment 

• Several other faults 
nearby may have 
impacts on the 
alignment 

• Detail investigation 
recommended for the 
potential impact of 
the fault on the 
alignment 

 2 2 2 3 1 3 2 
Hazardous 

Materials/Waste 
Constraints 

• 12 hazardous 
waste generators 

• 1 hazardous waste 
transporter 

• 3 hazardous waste 
release sites (1 
site no further 
action) 

• 5 hazardous waste 
generators 

• 5 hazardous waste 
release sites (1 site 
no further action; 1 
site may be 
significant (DTSC 
Code AA+) 

• 1 hazardous waste 
generator 

• 1 hazardous waste 
site (no further 
action) 

• 1 hazardous waste 
generator 

• 2 hazardous waste 
release sites (1 site 
no further action) 

• 7 hazardous waste 
generators 

• 7 hazardous waste 
release sites (2 
sites no further 
action) 

• 2 hazardous waste 
generators 

• 2 hazardous waste 
transporters 

• 2 hazardous waste 
sites 

• 12 hazardous waste 
generators 

• 1 hazardous waste 
transporter 

• 3 hazardous waste 
release sites (1 site 
no further action) 

 4 3 5 4 3 3 4 

 
 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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Table 2-H-19 continued 
Los Angeles to San Diego via Inland Empire High-Speed Train Alignment Evaluation Matrix 

Segment 2 – March ARB to Mira Mesa 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
Evaluation Criteria Segment 2 Alignments—March ARB to Mira Mesa 

 I-215/I-15 Long Tunnel I-215/I-15  
Travel Time 

 
20.4 minutes 20.8 minutes 

 
5 5 

Length 
 

70.3 miles (113 km) 71.8 miles (115 km) 

 
5 4 

Population /Employment Catchment 
 

Not Applicable Not Applicable 

   

Maximize Connectivity and Accessibility 
Intermodal Connection 

 
The Escondido West station site is accessible by road 
from I-15 and SR-78 via Mission Road; it also has 
access to a rail spur south of Mission; the Mira Mesa 
station has auto access to I-15 via Mira Mesa Blvd. and 
Scripps Ranch Blvd. 

The Escondido East station site is accessible by road from I-15 and 
SR-78 via Centre City Parkway and Valley Parkway; it also is near a 
rail spur; the Mira Mesa station has auto access to I-15 via Mira Mesa 
Blvd. and Scripps Ranch Blvd.. 

 The Escondido West station site could connect with 
automobiles and buses, and trains via an adjacent rail 
spur;  however little intermodal connection is 
considered likely at the present proposed Mira Mesa 
site. 

The Escondido East station site could connect with cars and buses, 
and trains via a nearby rail spur; it is adjacent to Escondido Transit 
Center; however little intermodal connection is considered likely at the 
presently proposed Mira Mesa site. 

Minimize Operating and Capital Costs 
Length 

 
70.3 miles (113 km) 71.8 miles (115 km) 

 
5 5 

Operational Issues 
 

Flatter grades and fewer curves, average speed 
207 mph (333 kph) 

Slightly steeper grades and tighter curves, average speed 207 mph 
(333 kph). 

 
5 5 

Construction Issues 
 

Considerable tunnel construction; inaccessible terrain Fewer tunnels, but more earthwork 

 
2 4 
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Evaluation Criteria Segment 2 Alignments—March ARB to Mira Mesa 

 I-215/I-15 Long Tunnel I-215/I-15  
Capital Cost 

 
  

 
2 4 

Right-of-Way Issues/Cost 
 

New right-of-way required through sensitive 
environment. 

Substantial earthwork may require additional right-of-way or extensive 
retaining walls 

 
4 2 

Maximize Compatibility with Existing and Planned Development 
Land Use Compatibility and Conflicts Crosses 6.15 miles (9.9 km) of existing residential 

areas; likely more than 250 individual homes would 
need to be removed.  Crosses 0.4 mile (0.6 km) of San 
Dieguito River Park (JPA) at Lake Hodges; crosses the 
main Post Office for the San Diego area for 0.25 mile 
(0.4 km); perhaps that part of the route could be 
moved to the east.  Would act to divide the community 
of Carmel Mountain Ranch, and would adversely affect 
the entry into the community (per City of San Diego 
Planning Department). 

Crosses 2.55 miles (4.1 km) of existing residential areas; likely more 
than 100 individual homes would have to be removed.  Crosses 0.55 
mile (0.88 km) of Kit Carson Park in Escondido; 0.5 mile (0.8 km) of 
San Dieguito River Park; and is adjacent to Rod McLeod Park in 
Escondido.  Would cross North County Fair Shopping Center, passing 
over or through retail structures if this alignment stays in the same 
place; perhaps it could be moved to the east, to pass over the parking 
lot. Crosses the main Post Office for the San Diego area for 0.25 mile 
(0.4 km); perhaps that part of the route could be moved to the east.  
Would act to divide the community of Carmel Mountain Ranch, and 
would adversely affect the entry into the community (per City of San 
Diego Planning Department) 

 
3 2 

Visual Quality Impacts Factors: 
• 40% Aerial or tunnel 
• 40 % At-grade 
• 10% Aerial 
• 0 historic and cultural sensitivity  
• 9 parks/landscape features 
• Predominantly Open space/agriculture and areas 

with residential 
• Visual Assessment for Community compatibility = 

medium/high  
• Visual assessment for Rider = low appeal 

Factors: 
• 40% Most tunnel, some aerial 
• 40 % At-grade 
• 10% Aerial 
• 0 historic and cultural sensitivity  
• 9 parks/landscape features 
• Predominantly Open space/agriculture and areas with residential  
• Visual Assessment for Community compatibility = medium/low 
• Visual assessment for Rider = medium/ high appeal 

 
3 3 
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Evaluation Criteria Segment 2 Alignments—March ARB to Mira Mesa 

 I-215/I-15 Long Tunnel I-215/I-15  

Minimize Impacts on Natural Resources 
Water Resources 

 
• Perris Valley Storm Drain 
• Val Verde Tunnel Colorado Aqueduct 
• San Jacinto River 
• Menifee Lakes Country Club lakes 
• Warm Springs Creek 
• Santa Gertrudis Creek 
• Murrieta Creek  
• Santa Margarita River 
• Rainbow Creek 
• Second San Diego Aqueduct 
• San Luis Rey River 
• Second San Diego Aqueduct 
• unnamed creek near Pala Mesa Resort 
• San Luis Rey River 
• Keys Creek 
• unnamed creeks at Nelson Road and Old Hwy 395 

(Moose Canyon; SDTBG 1068/1069) 
• unnamed creeks at Old Castle Road (SDTBG 

1068/1069) 
• unnamed creek adjacent to Champagne Blvd (SDTBG 

1089) 
• unnamed creek at S12 interchange (SDTBG 1089) 
• Siphon Vista Canal/San Marcos 
• Escondido Creek 
• Lake Hodges/San Dieguito River 
• unnamed creek at Rancho Bernardo Golf Course 
• unnamed creek at Rancho Bernardo Golf Course 
• Chicarita Creek 
• Penasquitos Creek 
• Second San Diego Aqueduct 

• Perris Valley Storm Drain 
• Val Verde Tunnel Colorado Aqueduct 
• San Jacinto River 
• Menifee Lakes Country Club lakes 
• Warm Springs Creek 
• Santa Gertrudis Creek 
• Long Canyon 
• Empire Creek 
• Temecula Creek 
• Second San Diego Aqueduct (3 crossings) 
• unnamed creek at Stewart Crest Road (SDTBG 1028) 
• unnamed creek at Pala Road (SDTBG 1048) 
• San Luis Rey River 
• Keys Creek 
• unnamed creeks at Nelson Road and Old Hwy 395 (Moose Canyon; 

SDTBG 1068/1069) 
• unnamed creeks at Old Castle Road (Reidy Canyon; SDTBG 

1068/1069) 
• unnamed creek adjacent to Champagne Blvd (SDTBG 1089) 
• unnamed creek at S12 interchange (SDTBG 1089) 
• Siphon Vista Canal/San Marcos  
• Reidy Canyon 
• Escondido Creek 
• unnamed creek at Via Rancho Pkwy 
• Lake Hodges/San Dieguito River 
• unnamed creek at Rancho Bernardo Golf Course 
• Chicarita Creek 
• Los Penasquitos Canyon Creek 
• Second San Diego Aqueduct 

Total Crossings/Linear Feet 27/1,350 27/1,350 
 

5 3 
Floodplain Impacts • San Jacinto River 

• Murrieta Creek 
• Santa Margarita River 
• San Luis Rey River 
• Keys Creek 
• San Dieguito River 
• Penasquitos Creek 

• San Jacinto River 
• Murrieta Creek 
• Santa Margarita River 
• San Luis Rey River 
• Keys Creek 
• San Dieguito River 
• Penasquitos Creek 

 
3 3 
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Evaluation Criteria Segment 2 Alignments—March ARB to Mira Mesa 

 I-215/I-15 Long Tunnel I-215/I-15  
Wetlands 

 
• RI, VP at San Jacinto River and I-215 in Perris 
• RI, VP at Warm Springs Creek  
• RI, VP at Murrieta Creek 
• RI at Los Alamos off I - 215 
• RI, VP off I-15 at Santa Margarita River  (Temecula 

Canyon Creek) 
• RI, VP at Rainbow Creek 
• RI, VP at San Luis Rey River 
• RI at Gopher Canyon Road 
• MA, VP at Lake Hodges/San Dieguito River (high 

quality wetlands) 
• Moderate to High.  Low if wetland impacts can be 

avoided by siting tunnels away from wetlands. 

• RI, VP at San Jacinto River and I-215 in Perris 
• RI, VP at Warm Springs Creek 
• RI, VP  at Murrieta Creek 
• RI, VP at Los Alamos off I-215 
• RI, VP off I-15 at Santa Margarita River (Temecula Canyon Creek) 
• RI, VP at Rainbow Creek 
• RI, VP at San Luis Rey River 
• RI at Gopher Canyon Road 
• MA, VP at Lake Hodges/San Dieguito River (high quality wetlands) 
•  Moderate to High. Low if wetland impacts can be  avoided by 

bridges spanning the wetlands  

Sites/Area 5/5.7 ac 13/6.9 ac 
 

4 2 
Threatened and Endangered Species Impacts • Agricultural land with possible vernal pools and 

associated T&E species 
• Murrieta and San Luis Rey River floodplains with 

potential sensitive species impacts largely avoided by 
tunnels. 

• Potential impacts on wildlife movement, particularly 
in the Coal Canyon area on the border of Riverside 
and Orange Counties. Impacts on habitat and 
movement would be mostly avoided on route with 
tunneling. 

• -Potential impacts on Stephen’s Kangaroo Rat. 
• Constraint Level = Low/Moderate 

• Agricultural land with possible vernal pools and associated T&E 
species 

• Murrieta and San Luis Rey River floodplains with potential sensitive 
species impacts. 

• Potential impacts on movement, particularly in the Coal Canyon 
area on the border of Riverside and Orange Counties. Impacts on 
habitat and movement could be largely avoided with large 
underpasses and noise abatement measures. 

• Potential impacts on Stephen’s Kangaroo Rat. 
• Constraint Level = Moderate 

 
4 3 

Minimize Impacts on Social and Economic Resources 
Environmental Justice Impacts 

(Demographics) 
No concentration of minority groups or low-income 
households was noted along this routing in the   initial 
reconnaissance 

It is possible that  this routing would affect  minority groups or low-
income households in Escondido.  

 
5 4 

Farmland Impacts Only 0.3 mile (0.5 km) of agricultural land east of the 
East Mission Road interchange was noted from the 
aerial photography utilized for land use interpretation 

Only 0.5 mile (0.8 km) of agricultural land east of the East Mission 
Road interchange was noted from the aerial photography for land use 
interpretation. 

 
3 3 
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Evaluation Criteria Segment 2 Alignments—March ARB to Mira Mesa 

 I-215/I-15 Long Tunnel I-215/I-15  

Minimize Impacts on Cultural Resources 
Cultural Resources Impacts 

 
None None 

 
5 5 

Parks 
• Copper Creek Park, Perris 
• Alta Murrieta Sports Park, Murrieta 
• Felicita County Park, Escondido 
• Sabre Springs Park, Sabre Springs 

• Copper Creek Park, Perris 
• Rancho Acacias Park, Murrieta 
• Jesmond Dene Park, Jesmond Dene 
• Rod McLeod Park, Escondido 
• Kit Carson Park, Escondido 
• Sabre Springs Park, Sabre Springs 

Recreation Areas 
None None 

Wildlife Refuges 

Parks and Recreation Areas /Wildlife Refuge 
Impacts 

None Santa Margarita Ecological Reserve 

 
3 1 

Maximize Avoidance of Areas with Geologic and Soils Constraints 
Soils/Slope Constraints • March ARB to just north of Paoma Valley – soils 

consist primarily of alluvium 
• March ARB to just north of Paoma Valley – slope 

ratio of 2:1 can be constructed, in general 
• March ARB to just north of Paoma Valley – low 

landslide potential (east of alignment), moderate 
landslide potential (west of alignment) 

• Temecula to Mira Mesa – soils and bedrock consist of 
some deposits of marine sediments and older lake 
deposits, but primarily metavolcanic and granitic rock 

• Temecula to Mira Mesa – Slope can be constructed 
with a 2:1 ratio, in general.  Steeper slope may be 
feasible  

• Temecula to Mira Mesa – moderate potential for 
landslides 

• March ARB to just north of Paoma Valley – soils consist primarily of 
alluvium 

• March ARB to just north of Paoma Valley – slope ratio of 2:1 can be 
constructed, in general 

• March ARB to just north of Paoma Valley – low landslide potential 
(east of alignment), moderate landslide potential (west of 
alignment) 

• Temecula to Mira Mesa – soils and bedrock consist of older lake 
deposits, marine and non-marine deposits, metavolcanic rock 
(through South Fork Moosa Cyn.), and primarily granitic rock 

• Temecula to Mira Mesa – Slope can be constructed with a 2:1 ratio, 
in general.  Steeper slope may be feasible  

• Temecula to Mira Mesa – moderate potential for landslides 

 
3 3 
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Evaluation Criteria Segment 2 Alignments—March ARB to Mira Mesa 

 I-215/I-15 Long Tunnel I-215/I-15  
Seismic Constraints • From March ARB to just north of Paoma Valley – 

moderate potential for liquefaction 
• Temecula to Mira Mesa – low potential for 

liquefaction due to granitic bedrock 
• One major fault crosses this segment between 

Paoma Valley (to the north) and Temecula (to the 
south): 

• Elsinore Fault (Type B, MG MAX = 6.8) 
• Moderate to high potential for surface rapture at the 

fault location 
• Detail investigation recommended for the potential 

impact of the fault on the alignment 
 
* With the exception of the San Luis Rey River and 
surrounding floodplain, granite in this alignment is 
potentially suitable for tunneling depending on the 
physical qualities of the bedrock 

• From March ARB to just north of Paoma Valley – moderate potential 
for liquefaction 

• Temecula to Mira Mesa – low potential for liquefaction due to 
granitic bedrock 

• One major fault crosses this segment between Paoma Valley (to the 
north) and Temecula (to the south): 

• Elsinore Fault (Type B, MG MAX =6.8) 
• Moderate to high potential for surface rapture at the fault location 
• Detail investigation recommended for the potential impact of the 

fault on the alignment 

 
3 3 

Maximize Avoidance of Areas with Potential Hazardous Materials 
Hazardous Materials/Waste Constraints 

 
1 hazardous waste release site 3 hazardous waste release sites (2 sites no further action) 

 
5 5 

 
 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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Table 2-H-19 continued 
Los Angeles to San Diego via Inland Empire High-Speed Train Alignment Evaluation Matrix 

Segment 3 – Mira Mesa to San Diego Qualcomm Stadium 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Travel Time 14.1 minutes 13.5 minutes 12.2 minutes 7.1 minutes 4.2 minutes 9.5 minutes 
 

1 2 3 5 5 4 
Length 20.1 miles (32.3 km) 19.8 miles (31.8 km) 20.8 miles (33.5 km) 15.7 miles (25.3 km) 10.1 miles (16.3 km) 17.5 miles (28.2 km) 

 
2 3 2 5 5 4 

Population/ 
Employment 
Catchment 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

       

Maximize Connectivity and Accessibility 
Intermodal 
Connection 

This alignment 
would connect to the 
University City 
station and via the 
LOSSAN corridor to 
downtown San 
Diego and Lindberg 
Field. 

This alignment would 
connect to the 
University City station 
and via the LOSSAN 
corridor to downtown 
San Diego and 
Lindberg Field. 

This alignment would 
connect to the 
University City station 
and via the LOSSAN 
corridor to downtown 
San Diego and 
Lindberg Field. 

Kearny Mesa station 
has access to SR-163 
and SR-274 via Convoy 
St. and Mesa College 
Drive. It could be 
served by buses, and is 
less than 1 mile (1.6 
km) from Montgomery 
Field, a business 
airport.  Santa Fe 
Station can be 
accessed by car, is 
served by buses, and is 
adjacent to a major 
Trolley station 

Qualcomm Station has 
access to I-15 via Friars 
Road, and the site is 
served by buses and an 
existing Trolley station.  
Montgomery Field, a 
business airport, is less 
than 3 miles away 

Kearny Mesa station has 
access to SR-163 and SR-
274 via Convoy St. and 
Mesa College Drive. It 
could be served by buses, 
and is less than 1 mile 
(1.6 km) from 
Montgomery Field, a 
business airport. 
Information about other 
stations to which route 3.f 
might connect is being 
compiled by another firm.  

 
3 3 3 4 4 3 
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Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Minimize Operating and Capital Costs 
Length 20.1 miles (32.3 km) 19.8 miles (31.8 km) 20.8 miles (33.5 km) 15.7 miles (25.3 km) 10.1 miles (16.3 km) 17.5 miles (28.2 km) 

 
2 3 2 5 5 4 

Operational Issues Significant curves 
that reduce speeds, 
average speed 91 
mph (146 kph). 

Significant curves that 
reduce speeds, 
average speed 93 mph 
(150 kph). 

Significant curves that 
reduce speeds, 
average speed 106 
mph (171 kph).  

Fewer curves better 
speeds, average speed  
141 mph (227 kph). 

Fewer curves better 
speeds, average speed 153 
mph (246 kph). 

Significant curves that 
reduce speeds, average 
speed 117 mph (188 kph). 

 1 1 2 4 4 2 
Construction Issues 

 
Sensitive 
environment, 
difficult  terrain 

Urban environment Urban Environment Urban Environment, 
Balboa Park 

Shortest length stopping 
short of areas of major 
development 

Urban Environment, 
densely developed 

 4 4 3 1 4 2 

Capital Cost 
 

      

 
2 2 2 4 5 3 

Right-of-Way 
Issues/Cost 

Needs new ROW 
through sensitive 
environment. 

Constrained ROW 
densely developed 
area. 

Constrained ROW 
densely developed 
area. 

Constrained ROW 
densely developed 
area. 

Constrained ROW densely 
developed area. 

Constrained ROW densely 
developed area. 

 

 
3 3 2 4 5 4 
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Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Maximize Compatibility with Existing and Planned Development 
Land Use 

Compatibility and 
Conflicts 

Crosses 0.45 mile 
(0.72 km) of existing 
residential area, 
perhaps 20 
residences or so; 
crosses 0.25 miles 
(0.4 km) of areas 
graded in the 1999 
aerial photo, now 
likely developed 
residential uses; 
crosses Miramar CC 
(0.2 mi. [0.3 km]); 
crosses Hour-glass 
Field Park (0.25 mile 
[0.4 km]); crosses 
0.85 mile (1.4 km) 
of industrial uses.  

Crosses 0.55 mile 
(0.8 km) of existing 
residential area, 
perhaps 22 dwellings 
or so; crosses 0.25 
mile (0.4 km) of areas 
graded in the 1999 
aerial photo, now likely 
developed residential 
uses; crosses 2.6 miles 
(4.2 km) of commercial 
and industrial land uses 

Crosses 4.95 miles 
(8.0 km) of MCAS 
Miramar; specific 
potential conflicts 
there were compiled 
by another firm in the 
HNTB team. Crosses 
Scripps Ranch HS for 
0.15 miles.  Crosses 
1.2 miles (1.9 km) of 
industrial uses. 
Crosses 2.45 miles 
(3.9 km) of Marion 
Bear Park south of 
SR-52. Non-park uses 
of parks established 
by ordinance require 
a 2/3 vote of the 
people. Crosses 1.08 
miles (1.7 km) of 
existing residential 
use-loss of affordable 
housing issue 

Crosses 2.55 miles (4.0 
km) of MCAS Miramar; 
specific potential 
conflicts there were 
compiled by another 
firm in  the HNTB 
team. Crosses Scripps 
Ranch HS for 0.15 mile 
(0.2 km).  Crosses 4.4 
miles (7.1 km) of 
commercial or 
industrial uses, 
including more than a 
mile of high-rise 
development in 
downtown San Diego. 
Crosses 1.2 miles (1.9 
km) of existing 
residential use-loss of 
affordable housing 
issue. Crosses Balboa 
Park for 0.55 mile 
(0.8 km). Non-park 
uses there require a 
2/3 vote of the people 

Crosses 3.7 miles (6.0 km) 
of MCAS Miramar; specific 
potential conflicts there 
were compiled by another 
firm in the HNTB team.  
Crosses 0.6 miles (1.0 km) 
of residential uses, in 
Scripps Ranch and in 
Tierrasanta Murphy 
Canyon. The Murphy 
Canyon residential area is 
military housing.  It could 
be avoided by moving the 
route slightly to the west.  
Crosses 0.15 mile (0.2 km) 
of Scripps Ranch HS. 
Crosses 1.4 miles (2.3 km) 
of industrial 

Crosses 2.55 miles (4.1 
km) of MCAS Miramar; 
specific potential conflicts 
there were compiled by 
another firm in the HNTB 
team.  Crosses 1.2 miles 
(1.9 km) of residential 
uses, in Scripps Ranch and 
Linda Vista –loss of 
affordable housing issue. 
Crosses 0.15 mile (0.2 
km) of Scripps Ranch HS. 
Crosses 4.07 miles (6.5 
km) of commercial or 
industrial uses. Crosses 
golf course in Mission 
Valley for 0.9 mile 
(1.5 km).  Possible conflict 
with new planned Caltrans 
HQ north of Old Town 

 
3 3 1 1 2 2 
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Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Visual Quality 
Impacts 

Factors: 
• 100% Aerial or 

Depressed 
• 0 historic and 

cultural sensitivity  
• 1 parks/ 

landscape feature 
• Predominantly 

open space and 
commercial 

• Visual Assessment 
for Community 
compatibility = 
low /medium 

• Visual assessment 
for Rider = 
low/medium 
appeal 

Factors: 
• 100% Aerial  
• 0 historic and 

cultural sensitivity  
• 2 parks & landscape 

features 
• Predominantly 

residential and open 
space with areas of 
commercial 

• Visual Assessment 
for Community 
compatibility = low 

• Visual assessment 
for Rider = 
medium/low appeal 

Factors: 
• 100% Aerial  
• 0 historic and 

cultural sensitivity  
• 3 parks/ landscape 

feature 
• Predominantly open 

space and 
commercial 

• Visual Assessment 
for Community 
compatibility = low/ 
medium  

• Visual assessment 
for Rider = low 
appeal 

Factors: 
• 30% Aerial or 

Depressed 
• 80 % Tunnel 
• 1 historic and 

cultural sensitivity  
• 2 parks/ landscape 

feature 
• Predominantly open 

space and 
commercial  

• Visual Assessment 
for Community 
compatibility = 
medium  

• Visual assessment 
for Rider = medium 
/low appeal 

Factors: 
• 50% Aerial or Depressed 
• 50 % Tunnel  
• 0 historic and cultural 

sensitivity  
• 2 parks/ landscape 

feature 
• Predominantly open 

space and commercial  
• Visual Assessment for 

Community compatibility 
= high  

• Visual assessment for 
Rider =low appeal 

Factors: 
• 80% Aerial or 

Depressed 
• 20% tunnel 
• 0 historic and cultural 

sensitivity  
• 2 parks/ landscape 

feature  
• Predominantly open 

space and commercial 
• Visual Assessment for 

Community 
compatibility = high  

• Visual assessment for 
Rider = medium appeal 

 
3 2 2 3 3 4 

Minimize Impacts on Natural Resources 
Water Resources • Carol Canyon 

Creek 
• Carol Canyon Creek 
• Rose Canyon Creek 

• Carol Canyon Creek 
• Rose Canyon 
• San Clemente 

Canyon 
• unnamed creek 

near Convoy Street 
• unnamed creek 

near Regents Road 
• Rose Canyon Creek 

• Carol Canyon Creek 
• Rose Canyon 
• San Clemente 

Canyon 
• San Diego River  

• Carol Canyon Creek 
• Rose Canyon 
• San Clemente Canyon 
• Murphy Canyon 
• Elenue Canyon 
• Shepherd Canyon 
• Murphy Canyon 
• San Diego River 

• Carol Canyon Creek 
• Rose Canyon 
• San Clemente Canyon 
• San Diego River  

Total Crossings/Linear 
Feet 1/50 2/100 6/300 4/200 8/400 4/200 

 
3 2 2 2 2 2 

Floodplain Impacts • Carol Canyon 
Creek 

• Carol Canyon Creek 
• Rose Canyon Creek 

• Carol Canyon Creek 
• San Clemente 

Canyon 
• Rose Canyon 

• Carol Canyon Creek 
• Rose Canyon 
• San Clemente 

Canyon 
• San Diego River  

• Carol Canyon Creek 
• Murphy Canyon ? 
• San Diego River 

• Carol Canyon Creek 
• Rose Canyon 
• San Clemente Canyon 
• San Diego River  

 
3 3 3 3 3 3 
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Administration 

Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Wetlands • RI, potential VP 
habitat  at Carol 
Canyon Creek 

• RI, VP at Carol 
Canyon Creek 

• Potential high quality 
VP habitat through 
MCAS Miramar 

• RI, VP at San 
Clemente Canyon 

• Potential high 
quality VP habitat 
through MCAS 
Miramar 

• RI, VP at San 
Clemente Canyon 

• Potential high quality 
VP habitat through 
MCAS Miramar 

• RI, VP at San Clemente 
Canyon 

• Potential high quality VP 
habitat through MCAS 
Miramar 

• RI, VP at San Clemente 
Canyon 

• Potential high quality VP 
habitat through MCAS 
Miramar 

 Moderate to High High High High High High 
Sites/Area 5/1.3 ac 5/1.3 ac 6/1.9 ac 3/0.8 ac 3/0.45 ac 12/6 ac 

 
2 1 1 1 1 1 

Threatened & 
Endangered Species 

Impacts 

• Sensitive forest 
lands in Carroll 
Canyon.  

• High potential for 
special status 
species and 
impacts. 

• Potential impacts 
on wildlife 
movement 

• Constraint Level = 
Moderate/High 

• NW MCAS Miramar 
supports vernal 
pools and occupied 
California 
gnatcatcher habitat 
adjacent to Miramar 
Road.   

• Alignment cross 
habitat/pools. –  

• Impacts on T&E 
species may be high 
and unavoidable. 

• Constraint Level = 
High 

• Venal pools and 
associated T&E 
species. 

• California 
gnatcatcher habitat 

• Close proximity to 
San Clemente 
Canyon Broadleaf 
Riparian Habitat.   

• High potential for 
impacts on an 
important regional 
wildlife movement 
corridor. 

• Constraint Level = 
High 

• See below • See below • The vernal pools at 
MCAS Miramar and 
associated T&E species: 
San Diego button-
celery, California Orcutt 
grass, San Diego mesa 
mint, Riverside fairy 
shrimp, and San Diego 
fairy shrimp. 

• Occupied California 
gnatcatcher habitat.  

• Impact are potentially 
very high, difficult to 
minimize through either 
avoidance or mitigation 

• Alignment is not close 
to San Diego River, 
thereby avoiding 
potential impacts.. 

• Constraint Level = High 
 

2 1 1 1 1 1 

Minimize Impacts on Social and Economic Resources 
Environmental 
Justice Impacts 
(Demographics) 

None anticipated None anticipated.  None anticipated. Possible issue in Linda 
Vista, adjacent to SR-
163, home of several 
ethnic minorities.  

None anticipated None anticipated.  

 
5 5 5 3 5 5 



APPENDIX 2A Los Angeles to San Diego via Inland Empire Corridor 
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 
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Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Farmland Impacts 
 

None None None None None None 

 
5 5 5 5 5 5 

Minimize Impacts on Cultural Resources 
Cultural Resources 

Impacts 
None None None Ref# 77000331 Balboa 

Park 

Ref# 74000552 George 
W. Marston House 

Ref# 76000515 El 
Prado Complex 

Ref# 79000524 
Medico-Dental Building 

None None 

 
5 5 5 2 5 5 

Parks 
Hourglass Field 
Community Park, 
Mira Mesa 

None None Mission Heights Park  

Balboa Park 

City Park, Centre City 

None Mission Heights Park  

Presidio Community Park 

 
Recreation Areas 
None Miramar Memorial Golf 

Course 
None None None Riverwalk Golf Course 

Wildlife Refuges 

Parks and 
Recreation/Wildlife 

Refuge Impacts 

None Marian Bear Memorial 
Natural Park, 
Clairemont 

Rose Canyon Open 
Space 

Marian Bear Memorial 
Natural Park, 
Clairemont 

None None None 

 
4 4 4 2 5 4 
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Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Maximize Avoidance of Areas with Geologic and Soils Constraints 
Soils/Slope 
Constraints 

• Soils consist 
primarily of non-
marine, marine, 
and terrace 
deposits 

• Slope can be 
constructed with a 
2:1 ratio, in 
general 

• Low potential for 
landslide 

• Soils consist 
primarily of non-
marine, marine, and 
terrace deposits 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Low potential for 
landslide  

• Soils consist 
primarily of non-
marine, marine, 
and terrace 
deposits 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Low potential for 
landslide  

• Soils consist 
primarily of non-
marine, marine, and 
terrace deposits 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Low potential for 
landslide 

• Soils consist primarily of 
non-marine, marine, and 
terrace deposits 

• Slope can be 
constructed with a 2:1 
ratio, in general 

• Low potential for 
landslides 

• Soils consist primarily of 
non-marine, marine, 
and terrace deposits 

• Slope can be 
constructed with a 2:1 
ratio, in general 

• Low potential for 
landslide  

 
4 4 4 4 4 4 

Seismic Constraints • Low to moderate 
potential for 
liquefaction 

• Rose Canyon Fault 
(Type B, MG MAX 
= 6.9) starts 3 
miles (4.8 km) 
offshore west of 
Encinitas, follows 
San Diego Fwy for 
12 miles (19.3 
km) and ends in 
the San Diego Bay 
approx. 1 mile 
(1.6 km) from 
shore 

• Moderate to high 
potential for 
surface rapture at 
the fault location 

• Detail 
investigation 
recommended for 
the potential 
impact of the fault 
on the alignment 

• Low to moderate 
potential for 
liquefaction 

• The Rose Canyon 
Fault (Type B, MG 
MAX = 6.9) starts 
offshore 3 miles (4.8 
km) west of 
Encinitas, follows the 
San Diego Freeway 
for 12 miles (19.3 
km) and ends in the 
San Diego Bay 
approx. 1 mile (1.6 
km) from shore 

• Moderate to high 
potential for surface 
rapture at the fault 
location 

• Detail investigation 
recommended for 
the potential impact 
of the fault on the 
alignment 

• Low to moderate 
potential for 
liquefaction 

• The Rose Canyon 
Fault (Type B, MG 
MAX = B) starts 
offshore 3 miles 
(4.8 km) west of 
Encinitas, follows 
the San Diego 
Freeway for 12 
miles (19.3 km) 
and ends in the San 
Diego Bay approx. 
1 mile (1.6 km) 
from shore 

• Moderate to high 
potential for 
surface rapture at 
the fault location 

• Detail investigation 
recommended for 
the potential impact 
of the fault on the 
alignment 

• Low to moderate 
potential for 
liquefaction 

• Low to moderate 
potential for liquefaction 

• Low to moderate 
potential for liquefaction 

• The Rose Canyon Fault 
(Type B, MG MAX = 
6.9) starts offshore 3 
miles (4.8 km) west of 
Encinitas, follows the 
San Diego Freeway for 
12 miles (19.8 km) and 
ends in the San Diego 
Bay approx. 1 mile (1.6 
km) from shore 

• Moderate to high 
potential for surface 
rupture at the fault 
location 

• Detail investigation 
recommended for the 
potential impact of the 
fault on the alignment 

 
3 3 3 4 4 3 
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Evaluation Criteria   Segment 3 Alignments—Mira Mesa to San Diego  

 
I-15 to Coast 

via Carroll 
Canyon 

I-15 to Coast via 
Miramar Road 

I-15 to Coast via 
SR-52 

I-15/SR-163 to 
Santa Fe Station 

I-15 to Qualcomm 
Stadium 

I-15 to SR-163 to 
I-8 to Coast 

Maximize Avoidance of Areas with Potential Hazardous Materials 
Hazardous 

Materials/Waste 
Constraints 

No sites No sites No sites 1 hazardous waste 
generator 

1 hazardous waste 
release site 

1 hazardous waste 
generator 

 

1 hazardous waste 
generator 

1 hazardous waste release 
site 

 
5 5 5 5 5 5 

 
 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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 Table 2-H-19 Page 24 of 43 U.S. Department
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Administration 

Table 2-H-19 continued 
Los Angeles to San Diego via Inland Empire High-Speed Train Station Evaluation Matrix 

Los Angeles Union Station to Fullerton Transportation Center 
Station Name = Station Carried Forward         Station Name = Station Eliminated                             = Primary or Secondary Reason for Elimination 

 

Evaluation Criteria Station Options 

 El Monte (West of I-
605) UPRR Colton 

El Monte (West of 
I-605) I-10 

South El Monte 
(West of I-605) 

Norwalk, 
Metrolink Station 

Fullerton 
Transportation 

Center 
Travel Time 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Population /Employment 

Catchment (10-mile radius) 
1,838,409 1,841,478 2,141,740 2,331,416 1,960,424 

 
4 4 5 5 5 

Maximize Connectivity and Accessibility. 
Intermodal Connection Bus: Yes 

Metrolink: No 

Airport:  No 

Bus: Yes 

Metrolink: No 

Airport:  No 

Bus: Yes 

Metrolink: No 

Airport:  No 

Bus: Yes 

Metrolink: Yes 

Airport:  No 

Bus: Yes 

Metrolink: Yes 

Airport:  No 
 

3 3 3 5 5 

Minimize Operating and Capital Costs. 
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Operational Issues 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Construction Issues 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Capital Cost 

 
Urban Station Urban Station Urban Station Urban Station Urban Station 
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Evaluation Criteria Station Options 

 El Monte (West of I-
605) UPRR Colton 

El Monte (West of 
I-605) I-10 

South El Monte 
(West of I-605) 

Norwalk, 
Metrolink Station 

Fullerton 
Transportation 

Center 
Right-of-Way Issues/Cost 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and 

Conflicts 
Sensitive Uses:  Schools Sensitive Uses:  Schools None None Sensitive Uses: Police 

Station 
 

4 5 5 5 5 
Visual Quality Impacts Large scale environment 

No historical significance 

High compatibility 

Small scale environment 

No historical 
significance 

Medium compatibility 

Small scale environment 

No historical significance 

Medium compatibility 

Small scale 
environment 

No historical 
significance 

Medium compatibility 

Small scale environment 

Historical significance 

Low/Medium compatibility 

 
5 3 3 3 2 

Minimize Impacts on Natural Resources. 
Water Resources See discussion in alignment tables (LA Union Station to March AFB) 

 
5 4 3 4 4 

Floodplain Impacts see discussion in alignment tables (LA Union Station to March AFB) 
 

5 5 5 5 5 
Wetlands - PE at San Gabriel River 

and Walnut Creek 
- PE at San Gabriel 
River and Walnut Creek 

- PE at San Gabriel River 
and Walnut Creek 

None None 

 Moderate Moderate Moderate Low Low 

 
4 4 4 5 5 

Threatened and Endangered 
Species Impacts 

No potential impacts 
Constraint Level = Low 

No potential impacts 
Constraint Level = Low 

No potential impacts 
Constraint Level = Low 

No potential impacts 
Constraint Level = Low 

No potential impacts 
Constraint Level = Low 

 
5 5 5 5 5 
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Evaluation Criteria Station Options 

 El Monte (West of I-
605) UPRR Colton 

El Monte (West of 
I-605) I-10 

South El Monte 
(West of I-605) 

Norwalk, 
Metrolink Station 

Fullerton 
Transportation 

Center 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
Low-Mod Area: N 

High Minority: Y 

Both LM/Minority: N 

Low-Mod Area: Y 

High Minority: Y 

Both LM/Minority: Y 

Low-Mod Area: Y 

High Minority: Y 

Both LM/Minority: Y 

Low-Mod Area: N 

High Minority: Y 

Both LM/Minority: N 

Low-Mod Area: N 

High Minority: N 

Both LM/Minority: N 
 

3 1 1 4 5 
Farmland Impacts 

 
None None None None None 

 
5 5 5 5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
None None None None None 

 
5 5 5 5 4 

Parks and Recreation/Wildlife 
Refuge Impacts 

No impacts No impacts No impacts No impacts No impacts 

 
5 5 5 5 5 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints Soils consist of alluvium 

Slope with a ratio of 2:1 
can be constructed, in 
general 

Low potential for landslide 

 

Soils consist of alluvium 
Slope with a ratio of 2:1 
can be constructed, in 
general 

 Low potential for 
landslide 

 

Soils consist of alluvium  

Slope with a ratio of 2:1 
can be constructed, in 
general 

 Low potential for landslide 

 

Soils consist of 
alluvium and older lake 
deposits  

Slope with a ratio of 
2:1 can be 
constructed, in general 

Low potential for 
landslide 

 

Soils consist of alluvium 
and older lake deposits  

Slope with a ratio of 2:1 
can be constructed, in 
general 

Low to moderate potential 
for landslide 

 

 
4 4 4 4 4 
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Evaluation Criteria Station Options 

 El Monte (West of I-
605) UPRR Colton 

El Monte (West of 
I-605) I-10 

South El Monte 
(West of I-605) 

Norwalk, 
Metrolink Station 

Fullerton 
Transportation 

Center 
Seismic Constraints Moderate to high potential 

for liquefaction 
Moderate to high 
potential for liquefaction 

Moderate to high potential 
for liquefaction  

Workman Hill Fault, an 
extension of Santa Monica 
Fault Zone (Type B, MG 
MAX = 6.6) runs through 
this station 

Moderate to high potential 
for surface rapture at the 
fault location 

Detail investigation 
recommended for the 
potential impact of the 
fault on the station  

Moderate to high 
potential for 
liquefaction 

Moderate to high potential 
for liquefaction 

 
4 4 4 4 4 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
No sites No sites No sites No sites No sites 

 
 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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Table 2-H-19 continued 
Los Angeles to San Diego via Inland Empire High-Speed Train Station Evaluation Matrix 

City of Industry to Ontario, Southside Metrolink Station 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
Evaluation Criteria Station Options 

 City of Industry, 
Metrolink Station Cal Poly Pomona Pomona, Metrolink 

Station 
Ontario Airport, 

Northside 

Ontario Airport, 
Southside 

Metrolink Station 
Travel Time 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Population /Employment 

Catchment (10-mile radius) 
1,324,214 1,161,729 1,040,213 861,152 887,080 

 
5 4 4 3 3 

Maximize Connectivity and Accessibility. 
Intermodal Connection Bus: Yes 

Metrolink: Yes 

Airport: No 

Bus: Yes 

Metrolink: No 

Airport: No 

Bus: Yes 

Metrolink: No 

Airport: No 

Bus: Yes 

Metrolink: No 

Airport: Yes 

Bus: Yes 

Metrolink: Yes 

Airport: No 
 

4 2 5 4 3 

Minimize Operating and Capital Costs. 
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Operational Issues 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Construction Issues 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 
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Evaluation Criteria Station Options 

 City of Industry, 
Metrolink Station Cal Poly Pomona Pomona, Metrolink 

Station 
Ontario Airport, 

Northside 

Ontario Airport, 
Southside 

Metrolink Station 
Capital Cost 

 
Suburban Station Suburban Station Urban Station Suburban Station Suburban Station 

      
Right-of-Way Issues/Cost Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Maximize Compatibility with Existing and Planned Development 
Land Use Compatibility and 

Conflicts 
Sensitive Uses: None Sensitive Uses:  

University 
Sensitive Uses: Park/Office Sensitive Uses: None Sensitive Uses:  None 

 
5 3 4 5 5 

Visual Quality Impacts Small scale environment 

No historical significance 

Medium compatibility 

Medium scale 
environment 

No historical 
significance 

Medium/high  
compatibility 

Small scale environment 

Historical significance 

Low compatibility 

Large scale 
environment 

No historical 
significance 

High compatibility 

Large scale environment 

No historical significance 

High compatibility 

 
3 4 1 5 5 

Minimize Impacts on Natural Resources 
Water Resources See discussion in alignment tables (LA Union Station to March AFB) 

 
4 4 5 4 5 

Floodplain Impacts See discussion in alignment tables (LA Union Station to March AFB) 
 

5 5 5 5 5 
Wetlands - RI at Diamond Bar Creek None None None None 

 Moderate Low Low Low Low 
 

4 5 5 5 5 
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Evaluation Criteria Station Options 

 City of Industry, 
Metrolink Station Cal Poly Pomona Pomona, Metrolink 

Station 
Ontario Airport, 

Northside 

Ontario Airport, 
Southside 

Metrolink Station 
Threatened and Endangered 

Species Impacts 
No potential impacts 

Constraint Level = Low 

No potential impacts 

Constraint Level = Low 

No potential impacts 

Constraint Level = Low 

No potential impacts 

Constraint Level = Low 

No  potential impacts 

Constraint Level = Low 

 
5 5 5 5 5 

Minimize Impacts on Social and Economic Resources 
Environmental Justice Impacts 

(Demographics) 
Low-Mod Area:  N 

High Minority:  Y 

LM/Minority:  N 

Low-Mod Area:  N 

High Minority:  N 

LM/Minority:  N 

Low-Mod Area:  Y 

High Minority:  Y 

LM/Minority:  Y 

Low-Mod Area:  Y 

High Minority:  Y 

LM/Minority:  Y 

Low-Mod Area:  N 

High Minority:  Y 

Airport:  N 
 

3 5 2 3 4 
Farmland Impacts None University Agricultural 

Land 
None None None 

 
5 3 5 5 5 

Minimize Impacts on Cultural Resources 
Cultural Resources Impacts None None Ref# 86000408 Pomona 

YMCA Building 
None None 

 
5 5 2 5 5 

Parks and Recreation/Wildlife 
Refuge Impacts 

No impacts No impacts No impacts No impacts No impacts 

 
5 5 5 5 5 
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Evaluation Criteria Station Options 

 City of Industry, 
Metrolink Station Cal Poly Pomona Pomona, Metrolink 

Station 
Ontario Airport, 

Northside 

Ontario Airport, 
Southside 

Metrolink Station 

Maximize Avoidance of Areas with Geologic and Soils Constraints 
Soils/Slope Constraints • Bedrock consists of 

sandstone 
• Slope with a 2:1 ratio 

can be constructed, in 
general.  Steeper slope 
may be feasible 

• Low potential for 
landslide 

• Bedrock consists of 
andesitic volcanics 

• Slope with a 2:1 
ratio can be 
constructed, in 
general. Steeper 
slope may be 
feasible 

• Low potential for 
landslide 

• Soils consist of younger 
fan deposits  

• Slope with a 2:1 ratio can 
be constructed, in general 

• Low potential for landslide 

• Soils consist of 
younger fan deposits  

• Slope with a 2:1 ratio 
can be constructed, 
in general 

• Low potential for 
landslide 

• Soils consist of wind-
blown sands and 
alluvial deposits of 
modern washes 

• Slope with a 2:1 ratio 
can be constructed, 
in general 

• Low potential for 
landslide 

 

 4 4 4 4 4 
Seismic Constraints • Low to moderate 

potential for liquefaction  
• Low to moderate 

potential for 
liquefaction 

• The San Jose Fault 
runs through this 
station (Type B, MG 
MAX = 6.5) 

• Moderate to high 
potential for surface 
rapture at the fault 
location 

• Detail investigation 
recommended for 
the potential impact 
of the fault on the 
station 

• Moderate to high potential 
for liquefaction 

• Moderate to high 
potential for 
liquefaction 

• Moderate to high 
potential for 
liquefaction 

 

 4 3 4 4 4 

Maximize Avoidance of Areas with Potential Hazardous Materials 
Hazardous Materials/Waste 

Constraints 
No sites No sites No sites No sites No sites 

 

 5 5 5 5 5 

 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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Table 2-H-19 continued 
Los Angeles to San Diego via Inland Empire High-Speed Train Station Evaluation Matrix 

San Bernardino to March ARB 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
Evaluation Criteria Station Options 

 UPRR Colton Line/ 
San Bernardino 

San Bernardino 
Santa Fe Depot 

Downtown 
Riverside, 

Metrolink Station

UC Riverside 
Campus March ARB 

Travel Time 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Length 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Population /Employment 
Catchment (10-mile radius) 

1,324,442 1,324,214 787,174 724,813 426,642 

 
4 5 3 3 3 

Maximize Connectivity and Accessibility. 
Intermodal Connection Bus:  No 

Metrolink:  No 

Airport:  No 

Bus: Yes 

Metrolink: Yes 

Airport: No 

Bus:  Yes 

Metrolink:  No 

Airport:  No 

Bus:  Yes 

Metrolink:  No 

Airport:  No 

Bus:  Yes 

Metrolink:  No 

Airport:  Yes 

 
1 4 5 3 2 

Minimize Operating and Capital Costs. 
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Operational Issues 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Construction Issues 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Capital Cost 
 

Urban Station Urban Station Urban Station Urban Station Suburban Station 
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Evaluation Criteria Station Options 

 UPRR Colton Line/ 
San Bernardino 

San Bernardino 
Santa Fe Depot 

Downtown 
Riverside, 

Metrolink Station

UC Riverside 
Campus March ARB 

Right-of-Way Issues/Cost 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and 

Conflicts 
Sensitive Uses:  None Sensitive Uses: None 

Historic Santa Fe Depot, 
Urban Redevelopment 
Plan. 

Sensitive Uses:  Public 
Administration 
Building and Local 
Park 

Sensitive Uses:  
University 

Sensitive Uses:  Military 

 
5 3 4 2 3 

Visual Quality Impacts Medium scale environment 

No historical significance 

Medium/high  compatibility 

Medium scale 
environment 

Historical Depot 

High compatibility 

Small scale 
environment 

Historical significance 

Medium compatibility 

Medium Scale 
Environment 

No Historical 
Significance 

Medium/high  
compatibility 

Large scale environment 
No Historical significance 
High  compatibility 

 
4 3 3 4 5 

Minimize Impacts on Natural Resources. 
Water Resources 

 
See discussion in alignment tables (LA Union Station to March AFB) 

 
4 5 5 5 4 

Floodplain Impacts 
 

See discussion in alignment tables (LA Union Station to March AFB) 

 
5 - RI at Diamond Bar 

Creek 
5 5 5 

Wetlands 
 

None None None None None 

 
4 5 5 5 4 

Threatened and Endangered 
Species Impacts 

No Potential impacts  

Constraint Level = Low 

No potential impacts 

Constraint Level = Low 

No potential impacts 

Constraint Level = 
Low 

No potential impacts 

 

Constraint Level = 
Low 

No likely impacts. 
Stephen’s Kangaroo Rat 

habitat in the vicinity 
Constraint Level = Low/ 

 
4 5 5 5 4 
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Evaluation Criteria Station Options 

 UPRR Colton Line/ 
San Bernardino 

San Bernardino 
Santa Fe Depot 

Downtown 
Riverside, 

Metrolink Station

UC Riverside 
Campus March ARB 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
Low-Mod Area:  Y 

High Minority:  Y 

Both LM/Minority:  Y 

Low-Mod Area:  Y 

High Minority:  Y 

LM/Minority:  Y 

Low-Mod Area:  Y 

High Minority:  Y 

Both LM/Minority:  Y 

Low-Mod Area:  Y 

High Minority:  Y 

Both LM/Minority:  Y 

Low-Mod Area:  Y 
High Minority:  N 
Both LM/Minority:  N 

 
2 1 1 2 3 

Farmland Impacts None None None None None 

 
5 5 5 5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts None None Ref# 80000833 

Riverside-Arlington 
Heights Fruit 
Exchange 

None None 

 
5 5 2 5 5 

Parks and Recreation/Wildlife 
Refuge Impacts 

No impacts No impacts No impacts No impacts No impacts 

 
5 5 5 5 5 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints Soils consist of alluvium 

and older lake deposits 

Slope with a 2:1 ratio can 
be constructed 

Low potential for landslide 

Bedrock consists of 
sandstone 

Slope with a 2:1 ratio 
can be constructed, in 
general.  Steeper slope 
may be feasible 

Low potential for 
landslide 

Soils consist of older 
lake deposits 

Slope with a 2:1 ratio 
can be constructed 

Low potential for 
landslide 

 

Soils and rock consist 
of alluvium and 
granitic rock 

Slope with a 2:1 ratio 
can be constructed 

Low to moderate 
potential for landslide 

Soils consist of alluvium 
Slope with a 2:1 ratio can 

be constructed 
Low to moderate potential 

for landslide 

 
4 4 4 4 4 

Seismic Constraints Low to Moderate potential 
for liquefaction  

 

Low to moderate 
potential for liquefaction  

 

Moderate potential for 
liquefaction 

 

Low to moderate 
potential for 
liquefaction 

Moderate potential for 
liquefaction 

 

 
4 4 4 4 4 
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Evaluation Criteria Station Options 

 UPRR Colton Line/ 
San Bernardino 

San Bernardino 
Santa Fe Depot 

Downtown 
Riverside, 

Metrolink Station

UC Riverside 
Campus March ARB 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
No sites No sites No sites No sites No sites 

 
5 5 5 5 5 

 
 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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Table 2-H-19 continued 
Los Angeles to San Diego via Inland Empire High-Speed Train Station Evaluation Matrix 

Murrieta to Mira Mesa 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
Evaluation Criteria   Station Options   

 Murrieta, I-15/I-215 
Interchange 

Temecula/Murrieta 
Border 

Escondido SR-78/ 
I-15 Interchange 

Escondido Transit 
Center Mira Mesa 

Travel Time 
 

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Population /Employment 

Catchment (10-mile radius) 
173,733 154,442 700,000 700,000 500,000 

 
1 1 3 3 2 

Maximize Connectivity and Accessibility. 
Intermodal Connection Bus:  Yes 

Metrolink:  No 

Airport:  No 

Bus:  Yes 

Metrolink:  No 

Airport:  No 

The site has direct 
access to Mission Road, 
Andreason Drive, and a 
rail spur. It is located 
one mile from access 
to SR-78 and to I-15. It 
could be served  by 
bus transit 

The site has direct 
access to Centre City 
Parkway and to Valley 
Parkway. It is within 1/8 
mile of Escondido 
Transit Center, and 
0.25-mile from a rail 
spur.  It is less than 0.7 
mile from access to SR-
78 or to I-15 

The site has direct access 
to Scripps Ranch Blvd., and 
then to Mira Mesa Blvd. and 
to I-15. Rail access is at 
least 3 miles away. The site 
could be served by bus 
transit, and it is ¾ mile 
from a Park-and-Ride lot on 
Mira Mesa Boulevard 

 
3 1 4 4 3 

Minimize Operating and Capital Costs. 
Length 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Operational Issues 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      
Construction Issues 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 
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Evaluation Criteria   Station Options   

 Murrieta, I-15/I-215 
Interchange 

Temecula/Murrieta 
Border 

Escondido SR-78/ 
I-15 Interchange 

Escondido Transit 
Center Mira Mesa 

Capital Cost 
 

Rural Station Suburban Station Urban Station Urban Station Suburban Station 

      
Right-of-Way Issues/Cost 

 
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable 

      

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and 

Conflicts 
Sensitive Uses:  None Sensitive Uses:  None The site cuts diagonally 

across the street grid, 
and would cause 
removal of 10 or more 
industrial or 
commercial buildings.  
How-ever, the area is 
designated for general 
industrial and planned 
industrial uses, and is 
within the boundaries 
of the Escondido 
Redevelopment Project 

The site is oriented to 
the street grid, but 
would still impact 
several existing 
industrial and 
commercial operations.  
A City fire station is 
located immediately to 
the west of the site. The 
area is designated for 
Planned Industrial use 
and SPA #9. It is also 
within the Escondido 
Redevelopment Project 
boundaries 

This site was vacant in 
1999, but many new 
residences have been built 
in the vicinity since then.  
All now-vacant land is 
designated for future 
residential use. City of San 
Diego Planning Dept. 
personnel recommended 
that this station site be 
relocated to area near 
Miramar Comm-unity 
College, west of I-15 

 
5 5 3 4 2 

Visual Quality Impacts • Medium scale 
environment 

• No historical significance 
• Medium/high 

compatibility 

• Medium scale 
environment 

• No historical 
significance 

• Medium/high 
compatibility 

• Medium scale 
environment 

• No historical 
significance 

• Medium/high 
compatibility 

• Medium scale 
environment 

• No historical 
significance 

• Medium/high 
compatibility 

• Medium scale 
environment 

• No historical significance 
• Medium/high 

compatibility 

 
4 4 4 4 4 

Minimize Impacts on Natural Resources 
Water Resources 

 
See discussion in alignment tables (Murrieta to Mira Mesa) 

 

 5 4 5 5 5 
Floodplain Impacts 

 
See discussion in alignment tables (Murrieta to Mira Mesa) 

 
5 5 3 3 3 
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Evaluation Criteria   Station Options   

 Murrieta, I-15/I-215 
Interchange 

Temecula/Murrieta 
Border 

Escondido SR-78/ 
I-15 Interchange 

Escondido Transit 
Center Mira Mesa 

Wetlands 
 

None - RI at Murrieta Creek None None None 

 
3 4 5 5 4 

Threatened and Endangered 
Species Impacts 

• Potential impacts on 
Stephen’s Kangaroo Rat 

• Constraint Level = 
Low/Moderate 

• Potential impacts on 
Stephen’s Kangaroo 
Rat 

• Constraint Level = 
Low/Moderate 

• No potential impacts 
• Constraint Level = 

Low 

• No potential impacts 
• Constraint Level = 

Low 

• Potential California 
gnatcatcher habitat and 
other T and E species 
associated with Coastal 
Sage Scrub habitat. 

• High impacts if T and E 
species present. 

• Constraint Level = 
Moderate/High 

 
4 4 5 5 3 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice 

Impacts (Demographics) 
Low-Mod Area:  N 

High Minority:  Y 

Both LM/Minority:  N 

Low-Mod Area:  N 

High Minority:  Y 

Both LM/Minority:  N 

None anticipated.  None anticipated from 
the station site, but 
there could be some 
associated with the 
route through Escondido 

None anticipated.  

 
3 2 5 3 5 

Farmland Impacts 
 

None None None None None 

 
5 5 5 5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
None None None None None 

 5 5 5 5 5 
Parks and Recreation/ 

Wildlife Refuge Impacts 
No impacts No impacts None None None 

 
5 5 5 5 5 



APPENDIX 2A Los Angeles to San Diego via Inland Empire Corridor 
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

 Table 2-H-19 Page 39 of 43 U.S. Department
of Transportation
Federal Railroad
Administration 

Evaluation Criteria   Station Options   

 Murrieta, I-15/I-215 
Interchange 

Temecula/Murrieta 
Border 

Escondido SR-78/ 
I-15 Interchange 

Escondido Transit 
Center Mira Mesa 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints • Soils consist of alluvium 

and older lake deposits 
• Slope with a 2:1 ratio 

can be constructed 
• Low potential for 

landslide 

• Soils consist of 
alluvium and older 
lake deposits 

• Slope with a 2:1 ratio 
can be constructed 

• Low to moderate 
potential for landslide 

• Soils consist 
primarily of 
nonmarine, marine, 
and terrace deposits 

• Slope can be 
constructed with a 
2:1 ratio, in general 

• Low potential for 
landslide  

• Soils and bedrock 
consist of older lake 
deposits and granitic 
rock  

• Slope can be 
constructed with a 2:1 
ratio, in general.  
Steeper slope may be 
feasible  

• Moderate potential for 
landslide 

• Soils consist primarily of 
nonmarine, marine, and 
terrace deposits 

• Slope can be constructed 
with a 2:1 ratio, in 
general 

• Low potential for 
landslide 

 
4 4 4 3 4 

Seismic Constraints • Moderate potential for 
liquefaction  

• One major fault zone 
between Paoma Valley 
(to the north) and 
Temecula  

• (to the south) runs 
through the station: 

• Elsinore Fault (Type B, 
MG MAX = 6.8) 

• Moderate to high 
potential for surface 
rapture at the fault 
location 

• Detail investigation 
recommended for the 
potential impact of the 
fault on the station 

• Low to moderate 
potential for 
liquefaction 

• Low to moderate 
potential for 
liquefaction  

•  Low to moderate 
potential for 
liquefaction 

• Low to moderate 
potential for liquefaction  

 3 4 4 4 4 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
No sites No sites No sites No sites No sites 

 
5 5 5 5 5 

 
 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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Table 2-H-19 continued 
Los Angeles to San Diego via Inland Empire High-Speed Train Station Evaluation Matrix 

Kearny Mesa to Qualcomm Stadium 
Station = Station Carried Forward          Station = Station Eliminated                         = Primary or Secondary Reason for Elimination 

 
Evaluation Criteria Station Options1 

 Kearny Mesa near 
Montgomery Field 

 
Qualcomm Stadium 

Travel Time 
 

Not Applicable Not Applicable 

   
Length 

 
Not Applicable Not Applicable 

   
Population /Employment Catchment 

 
1.2 million 1.2 million 

 
3 3 

Maximize Connectivity and Accessibility. 
Intermodal Connection The site has direct access to 

Convoy St., Kearny Mesa Road, 
and Linda Vista Road.  Access to 
the freeway system is within one 
mile. The site could be served by 
bus. Montgomery Field is less than 
1 mile away. However, the nearest 
rail access is 3.6 miles away, near 
I-5.  

The site has direct access to Friars 
Road, San Diego Mission Road, and 
Mission Village Dr.  Access to I-15 
is 0.25-mile away. The site is 
served by the Trolley, and by bus. 
Montgomery Field is within 3 miles.  

 
4 4 

Minimize Operating and Capital Costs. 
Length 

 
Not Applicable Not Applicable 

   
Operational Issues 

 
Not Applicable Not Applicable 

   

                                                 
1 Other station options at University Towne Centre, University City, San Diego Airport, and downtown San Diego are addressed in the Los Angeles to San Diego via Coast (LOSSAN) 
region. 
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Evaluation Criteria Station Options1 

 Kearny Mesa near 
Montgomery Field 

 
Qualcomm Stadium 

Construction Issues 
 

Not Applicable Not Applicable 

   
Capital Cost Suburban Station Terminal Station 

   
Right-of-Way Issues/Cost Not Applicable Not Applicable 

   

Maximize Compatibility with Existing and Planned Development. 
Land Use Compatibility and Conflicts The site would result in removal of 

0.25 mile of commercial/ industrial 
uses, including 2 office buildings. 
With underground station location, 
potential conflicts with Convoy St. 
and transmission line along I-805 
would be minimized.  

The proposed site would result in a 
loss of parking at Qualcomm 
Stadium, and also re-move a 
commercial office building from the 
south side of San Diego River. The 
later could be mitigated by moving 
the site 0.1 mile north. Loss of 
parking could be mitigated by 
parking structures. The site could 
also conflict with the existing 
Trolley line unless carefully sited 

 
4 4 

Visual Quality Impacts Large scale environment 

No historical significance 

High  compatibility 

Large scale environment 

No historical significance 

High  compatibility 
 

5 5 

Minimize Impacts on Natural Resources. 
Water Resources 

 
SEE DISCUSSION IN ALIGNMENT TABLES (Mira Mesa–San Diego) 

 
5 4 

Floodplain Impacts 
 

SEE DISCUSSION IN ALIGNMENT TABLES (Mira Mesa–San Diego) 

 
3 3 
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Evaluation Criteria Station Options1 

 Kearny Mesa near 
Montgomery Field 

 
Qualcomm Stadium 

Wetlands 
 

None None 

 
5 5 

Threatened and Endangered Species 
Impacts 

No or very low potential for 
habitat. 

Constraint Level = Low 

Possible T and E species habitat 
impacts associated with Murphy 
Canyon 

Constraint Level = Low/Moderate 
 

 5 4 

Minimize Impacts on Social and Economic Resources. 
Environmental Justice Impacts 

(Demographics) 
None anticipated. None anticipated 

 
5 5 

Farmland Impacts 
 

None None 

 
5 5 

Minimize Impacts on Cultural Resources. 
Cultural Resources Impacts 

 
None None 

 
5 5 

Parks and Recreation/Wildlife Refuge 
Impacts 

None None 

 
5 5 

Maximize Avoidance of Areas with Geologic and Soils Constraints 
Soils/Slope Constraints • Soils consist primarily of non-

marine, marine, and terrace 
deposits 

• Slope can be constructed with a 
2:1 ratio, in general 

• Low potential for landslide 

• Soils consist primarily of non-
marine, marine, and terrace 
deposits 

• Slope can be constructed with a 
2:1 ratio, in general 

• Low potential for landslide 
 

4 4 
Seismic Constraints Low to moderate potential for 

liquefaction  
Low to moderate potential for 
liquefaction 

 
4 4 
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Evaluation Criteria Station Options1 

 Kearny Mesa near 
Montgomery Field 

 
Qualcomm Stadium 

Maximize Avoidance of Areas with Potential Hazardous Materials 
Hazardous Materials/Waste 

Constraints 
No sites No sites 

 
5 5 

 
  1    2    3    4    5 
Least Favorable                         Most Favorable 
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Table 2-H-20 
Los Angeles to San Diego via Orange County – High-Speed Train Alignment Evaluation Matrix 

Segment A – LA Union Station to LAX1 
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation Criteria 
 

Interstate 405 and 
Interstate 10 MTA Harbor Subdivision Interstate 105 and Interstate 110 

Travel Time 
(Exp.=Express) 

(Exp.) LA Union Station to: 
LAX – 18.2 min 
 

(Exp.) LA Union Station to: 
LAX – 14.4 min 
 

(Exp.) LA Union Station to: 
LAX – 17.0 min 
 

 3 4 3 
Length 

 
23.2 miles 
(37.3 km) 

15.8 miles 
(25.4 km) 

20.6 miles 
(33.2 km) 

 2 4 3 
Population & Employment 

Catchment 
 

See LAX and LA Union Station  See LAX and LA Union Station  See LAX and LA Union Station  

 4 4 4 
Intermodal Connections 

 
 

See LAX and LA Union Station  See LAX and LA Union Station  See LAX and LA Union Station  

 4 4 4 
Length 

 
23.2 miles 
(37.3 km) 

15.8 miles 
(25.4 km) 

20.6 miles 
(33.2 km) 

 3 4 3 

                                                      
1 Alignment Option A4 is not listed in this alignment evaluation matrix 
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Evaluation Criteria 

 

Interstate 405 and 
Interstate 10 MTA Harbor Subdivision Interstate 105 and Interstate 110 

Operational Issues There are several curves along 
this alignment that restrict speed 
to 50 mph (80 km/h) and 
lengthen the overall trip times. 
This alignment has the longest 
distance and longest simulated 
trip times of this segment. 
 
Dedicated alignment along I-10 
and I-405. 

Dedicated alignment on MTA 
Harbor Subdivision, an existing 
rail line. 
 
This alignment has the shortest 
distance and shortest trip times of 
this segment. There are no curves 
tight enough to restrict speeds to 
50 mph (80 km/h). However, 
there are curves that restrict 
speed to 75 mph (120 km/h). 

This alignment is similar to Option A1, but is a shorter length and 
therefore shorter travel time. 
 
Dedicated alignment on I-110 and I-105. 

 2 3 2 
Construction Issues 

 
 

 

General freeway alignment 
issues include room for columns, 
high aerial structures to pass 
over arterial highways and 
freeways, and staging of 
construction. 
 
Third/fourth level aerial 
construction along I-10 and I-
405, due to elevated freeway 
segments and complex 
freeway/arterial interchanges. 
 
Potential physical conflict within 
LAX Expressway (elevated 
bypass), being studied for the 
median of I-405, from SR-90 to 
Century Boulevard 
 
Potential conflict with proposed 
maglev system along nearly 
100% of the same alignment 
from LA Union Station to LAX. 

Dedicated alignment may not be 
possible on west side of LA River, 
given existing/proposed Amtrak 
and Metrolink route to LA Union 
Station 
 
System is aerial to cross Alameda 
Corridor (freight) and MTA Blue 
Line in east, I-405 in west. 
 
Due to numerous crossing streets, 
trench assumed alongside Slauson 
and Florence Avenues, with two 
crossings closed. 
  

General issues related to construction in a freeway alignment. 
 
Third/fourth level aerial construction along I-10, I-110 and I-105, due 
to elevated freeway segments and existing arterial overcrossings 
 
I-110 has an aerial viaduct with HOV lanes in the median, I-105 has 
MTA Green Line in the median. 

 1 2 1 
Capital Cost 

 
Very High Cost High Cost Very High Cost 

 1 2 1 
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Evaluation Criteria 

 

Interstate 405 and 
Interstate 10 MTA Harbor Subdivision Interstate 105 and Interstate 110 

Right-of-Way Issues/Cost 
 
 

 

Very limited right-of-way 
available adjacent to freeways, 
median is also constrained 

MTA owns the right-of-way, and 
may convert it for light rail or 
shared-use commuter rail and 
freight. Also, right-of-way is single 
track and parts may be too 
narrow. 

Very limited right-of-way available adjacent to freeways, median also 
constrained 

 1 2 1 
Land Use Compatibility and 

Conflicts 
 

 

Low- to medium-density 
residential with mixture of 
commercial and industrial uses.  
Parks, schools, and jail located 
adjacent to corridor. 

Land uses similar to Option A1. Low- to medium-density residential and commercial.  Parks, schools, 
colleges and Hawthorne municipal airport is located adjacent to 
corridor.  

 3 3 3 
Visual Quality Impacts 

 
 

 

High aerial structure added to 
existing freeway alignments. 
 
Visual impacts to and from heavy 
urbanized areas of suburban and 
downtown Los Angeles.  Few 
areas of open space and natural 
vegetation along corridor. 

Impacts along half of this 
alignment are mitigated by a 
trench, otherwise visual impacts 
are the same as described in 
Option A1. 

Visual impacts are the same type described in Option A1. 

 3 4 3 
Wetland Impacts Wetland areas known to occur 

within this option are the LA 
River, Ballona Creek, and 
Centinela Creeks. 

1 Wetland area is known to occur 
within this option; the LA River. 

Wetland areas known to occur within this option are the LA River and 
Dominguez Creeks. 

Sites/Area 0/0 0/0 0/0 

 3 3 3 
Water Resources 

 
 

There are 3 water resource 
crossings. (150 linear ft) 

There is 1 water resource 
crossing. (50 linear ft) 

There are 2 water resource crossings. (100 linear ft) 

 3 3 3 
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Evaluation Criteria 

 

Interstate 405 and 
Interstate 10 MTA Harbor Subdivision Interstate 105 and Interstate 110 

Floodplain Impacts 
 
 

 

No floodplain impacts. Floodplain adjacent to rail line 
within the City of Los Angeles. 

No floodplain impacts. 

 3 2 3 
Threatened & Endangered 

Species Impacts 
 
 

There is 1 endangered, 1 
threatened, and 1 species of 
special concern located within 
this option. 

There is 1 endangered and 2 
species of special concern located 
within this option. 

There is 1 endangered species located within this option. 

 2 2 2 
Environmental Justice 

Impacts 
(Demographics) 

Potential impacts to minority 
population of approximately 
105,000 people within this 
alignment option.  Also potential 
impacts to approximately 540 
low-income households within 
this alignment option. 

Potential impacts to minority 
population of approximately 
43,000 people within this 
alignment option.  Also potential 
impacts to approximately 609 low-
income households within this 
alignment option. 

Potential impacts to minority population of approximately 154,000 
people within this alignment option.  Also potential impacts to 
approximately 900 low-income households within this alignment 
option. 

 1 2 1 
Community and 

Neighborhood Impacts 
There are impacts to 7 
communities and neighborhoods 
within this alignment option. 

There are impacts to 7 
communities and neighborhoods 
within this alignment option. 

There are impacts to 6 communities and neighborhoods within this 
alignment option. 

 2 3 2 
Farmland Impacts 

 
No farmland impacts. No farmland impacts. No farmland impacts. 

 5 5 5 
Cultural Resources Impacts 4 sites of cultural or historic 

significance occur adjacent to 
this alignment option. 

Several known sites of cultural or 
historic significance occur 
adjacent to this alignment option. 

Several known sites of cultural or historic significance occur adjacent 
to this alignment option. 

 3 2 2 
Parks & Recreation/Wildlife 

Refuge Impacts 
There are 8 Parks and 
Recreation/Wildlife Refuge 
resources. 

There are 3 Parks and 
Recreation/Wildlife Refuge 
resources. 

There are 3 Parks and Recreation/Wildlife Refuge resources. 

 2 3 3 
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Evaluation Criteria 

 

Interstate 405 and 
Interstate 10 MTA Harbor Subdivision Interstate 105 and Interstate 110 

Soils/Slope Constraints There are 3 distinct soil types.  
Possible impacts from 
liquefaction and landslide occur 
along I-10 and I-405 near I-10 
intersection.  Potential 
earthquake induced landslides 
near LA Union Station. 

Soils types are the same as 
described in Option A1.  Potential 
hazard of liquefaction in area east 
of I-110.  Some localized areas of 
potential earthquake induced 
landslides are the same as 
described in alignment Option A1. 

Soils types are the same as described in Option A1.  Potential for 
liquefaction along I-110 corridor south of Vernon Street.  No potential 
impacts from liquefaction occur along I-105 corridor. 

 3 3 3 
Seismic Constraints Potential impacts from 3 major 

seismic areas and faults occur 
within this alignment option. No 
faults are crossed by this 
alignment. 

Seismic areas and faults along this 
alignment option are the same as 
Option A1. 

Seismic areas and faults along this alignment option are the same as 
Option A1. 

 3 3 3 
Hazardous Materials/Waste 

Constraints 
Several known hazardous waste 
sites occur along I-405 and I-10.  
A large concentration of sites is 
in close proximity to LA Union 
Station and the LOSSAN corridor. 

Numerous hazardous waste sites 
located adjacent to alignment.  
Greatest concentration of sites 
located in the vicinity of the 
Alameda Corridor. 

Several hazardous waste sites occur along I-105 corridor.  No known 
sites along I-110 corridor.  Numerous sites located along I-10 corridor 
with greatest concentration in proximity to LA Union Station. 

 2 2 2 
 
 
 
 

 1  2  3  4  5  
Highly Unfavorable         Highly Favorable
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Alignment Evaluation Matrix 

Segment B – LA Union Station to Orange County  
Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 

 
 

Evaluation 
Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional only)

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

Pacific Electric 
Right-of-Way 

UPRR Santa Ana 
Branch Line 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
 
 
 

(Exp.=Express) 

(Local) LA Union Station to:  
Norwalk – 11.7 min 
Fullerton – 19.4 min 
Anaheim – 25.4 
 
(Exp.) LA Union Station to: 
Anaheim – 19.4 min 

(Local) LA Union Station to: 
Norwalk – 11.1 min 
Anaheim – 21.7 min 
 
 
(Exp.) LA Union Station to: 
Anaheim – 18.3 min 

(Local) LA Union Station to: 
Norwalk – 11.8 min 
Anaheim – 22.1 min 
 
 
(Exp.) LA Union Station to: 
Anaheim – 19.0 min 

(Local) LA Union Station to: 
Paramount – 9.6 min 
Garden Grove – 19.2 min 
 
 
(Exp.) LA Union Station to: 
Garden Grove – 16.4 min 

(Local) LA Union Station to: 
Norwalk – 11.4 min 
Anaheim – 20.9 min 
 
 
(Exp.) LA Union Station to: 
Anaheim – 17.1 min 

 2 3 3 4 4 
Length 30.0 miles 

(48.3 km) 
30.0 miles 
(48.3 km) 

28.3 miles 
(45.5 km) 

28.69 miles 
(46.18 km) 

28.67 miles 
(46.15 km) 

 3 3 3 3 3 
Population & 
Employment 
Catchment 

See LA Union Station, 
Norwalk, and Anaheim  

See LA Union Station, 
Norwalk, and Anaheim 

See LA Union Station, 
Norwalk, and Anaheim 

See LA Union Station, 
Paramount, and Garden 

Grove 

See LA Union Station, 
Norwalk, and Anaheim 

 4 3 3 4 3 
Maximize Connectivity and Accessibility. 

Intermodal 
Connections 

See LA Union Station, 
Norwalk, and Anaheim  

See LA Union Station, 
Norwalk, and Anaheim  

See LA Union Station, 
Norwalk, and Anaheim  

See LA Union Station, 
Paramount, and Garden 

Grove  

See LA Union Station, 
Norwalk, and Anaheim  

 4 4 3 3 3 
Minimize Operating and Capital Costs. 

Length 30.0 miles 
(48.3 km) 

30.0 miles 
(48.3 km) 

28.3 miles 
(45.5 km) 

28.69 miles 
(46.18 km) 

28.67 miles 
(46.15 km) 

 3 3 3 3 3 
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Evaluation 

Criteria 
 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional only)

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

Pacific Electric 
Right-of-Way 

UPRR Santa Ana 
Branch Line 

Operational Issues 
 

 

Shared-use alignment, with 
delays from other rail traffic.   
 
This alignment has longest 
distance of this segment.  
The curves are moderate 
and simulated trip times are 
in the mid-range.  There are 
several curves restraining 
speed to 75 mph (120 
km/h).  

There are no differences in 
trip time simulations 
between the 3-track Option 
B1a and the 4-track Option 
B1b. 
 
The complete fourth main 
track allows some 
segregation of passenger 
and freight, which adds 
operational flexibility and 
trip time reliability, 
compared with Option B1a.  

Follows a freeway and has 
the most restrictive speed 
constraints and the largest 
simulated trip times for this 
segment. There are three 
curves limiting speed to 50 
mph (80 km/h), and many 
other curves limiting speed 
to 75 mph (120 km/h). 
 
 
Dedicated VHS alignment. 

This distance of this 
alignment is in the middle 
range for this segment.  It 
has only one curve that 
restricts speed to 50 mph 
(80 km/h), and the 
simulated trip times are the 
shortest of this segment. 
 
 
 
Dedicated VHS alignment  

This distance of this 
alignment is in the middle 
range for this segment.  It 
has few speed constraints 
and short simulated trip 
times. There are several 
curves limiting the speed to 
75 mph (120 km/h). 
 
 
 
Dedicated VHS alignment. 

 2 3 2 4 4 
Construction Issues 

 
 

 

Some track construction 
from LA to Commerce and 
in Fullerton. Some additional 
grade-separations proposed 
– No major issues 

Fourth Main track added in 
corridor along entire length 
from LA to Fullerton, 
numerous grade-separations 
of streets required in 
Anaheim - No major issues, 
but more complex than 
Option B1a. 

General issues related to 
construction within a 
freeway alignment (See 
Option A1). Third level aerial 
construction along 
significant potion of I-5 due 
to existing arterial and 
railway over crossings 
 
Widening of I-5 has been 
studied in LA County (See 
right-of-way issues), and 
may complicate construction 
of VHS further. 
 
Follow UP right-of-way 
south of Beach Boulevard to 
Euclid, and thereafter, 
frontage road to Anaheim – 
avoids HOV structures in the 
median - this part of the 
alignment has fewer issues 
than LA County. 

Grade-separated system in 
existing/former rail 
alignments, either aerial 
(industrial areas) or trench 
(residential areas) due to 
numerous existing street 
crossings 
 
Possible to cross LA River 
(South Gate), Rio Hondo 
and Coyote Creek at existing 
profile (two road closures 
needed), but tunnel under 
San Gabriel River required 
to retain trench profile in 
nearby residential areas. 
 
Two channel crossings in OC 
would require reconstruction 
due to the trench profile. 

Grade-separated system on 
existing rail alignment, 
either aerial (industrial 
areas) or trench (residential 
areas) due to numerous 
existing grade crossings in 
LA County and Buena Park. 
 
Possible to cross LA River 
(South Gate), Rio Hondo 
and San Gabriel River at 
existing profile, with 
transitions to/from trench 
on approaches 
 
Existing profile from Beach 
to Euclid is grade-separated 
due to recent construction 
along I-5, at-grade 
construction appears 
feasible. 

 5 3 1 1 2 
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Evaluation 

Criteria 
 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional only)

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

Pacific Electric 
Right-of-Way 

UPRR Santa Ana 
Branch Line 

Capital Cost 
 

Least Cost Moderate Cost High Cost Highest Cost High Cost 

 5 4 2 1 2 
Right-of-Way 
Issues/Cost 

 
 

 

Some right-of-way for 
additional tracks. Fewest 
issues for Segment B. 

Some widening of rail right-
of-way required – most 
adjacent property is 
industrial. More widening 
than Option B1a. 

Limited Right of Way in 
freeway corridor. Some 
property available for 
columns between existing 
freeway and frontage roads, 
in LA County. 
 
UP owns and operates the 
Santa Ana Branch, used by 
freight traffic. 

San Pedro Branch is an 
existing freight line, owned 
by BNSF 
 
PE right-of-way is owned by 
MTA and by OCTA, lightly 
used by freight and 
intended for future transit 
facility. 

San Pedro Branch is an 
existing freight line, owned 
by BNSF 
 
UP owns and operates the 
Santa Ana Branch, used by 
freight traffic. 

 4 3 1 3 2 
Maximize Compatibility with Existing and Planned Development. 

Land Use 
Compatibility and 

Conflicts 
 

 

Low- to medium-density 
residential with mixture of 
commercial and industrial 
uses and open space. Some 
parks and schools located 
along the alignment option. 

Low- to medium-density 
residential with mixture of 
commercial and industrial 
uses and open space. Some 
parks and schools located 
along the alignment option. 

Low- to medium-density 
residential with mixture of 
commercial and industrial 
uses. Some parks, schools, 
cemeteries, and a hospital 
located along the alignment 
option. 

Land uses for this alignment 
option are the same as 
described in Alignment 
Option B1a, B1b, and B2. 

Land uses for this alignment 
option are the same as 
described in Alignment 
Option B1a, B1b, and B2. 

 3 3 2 2 2 
Visual Quality 

Impacts 
 
 

 

Widening of an existing rail 
alignment in industrial and 
some residential areas.  
Less heavy visual impacts as 
corridor transitions into 
Orange County.  However 
visual impacts remain 
residential, commercial, and 
transportation/utility 
development. 

Visual impacts are similar to 
Option B1a, but more 
widening would occur in the 
same area. 

Land Uses are similar to 
Option B1a, but impacts 
would be greater as this 
option adds a high aerial 
structure to the freeway 
alignment. 

Overall mix of land uses 
similar to Option B1a, but 
would add a new 
transportation facility to the 
alignment, mitigated by a 
proposed trench. 

Visual impacts would be 
similar to Option B2. 

 3 3 2 3 2 
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Evaluation 

Criteria 
 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional only)

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

Pacific Electric 
Right-of-Way 

UPRR Santa Ana 
Branch Line 

Minimize Impacts to Natural Resources. 
Wetland Impacts Wetland areas known to 

occur within this segment 
are the Los Angeles, Rio 
Hondo, San Gabriel, and 
Santa Ana Rivers, the North 
Fork Coyote, Coyote, 
Fullerton, Carbon Creeks, 
and Crescent Basin.  

Wetland areas known to 
occur within this segment 
are the Los Angeles, Rio 
Hondo, San Gabriel, and 
Santa Ana Rivers, the North 
Fork Coyote, Coyote, 
Fullerton, Carbon Creeks, 
and Crescent Basin. 

Wetland areas known to 
occur within this segment 
are the Los Angeles, Rio 
Hondo, San Gabriel, and 
Santa Ana Rivers, the North 
Fork Coyote, Coyote, 
Fullerton, Carbon Creeks, 
and Crescent Basin. 

Wetland areas known to 
occur within this segment 
are the Los Angeles, Rio 
Hondo, and San Gabriel 
Rivers, and Coyote and 
Moody Creeks. 

Wetland areas known to 
occur within this segment 
are the Los Angeles, Rio 
Hondo, San Gabriel, and 
Santa Ana Rivers, the North 
Fork Coyote, Coyote, 
Fullerton, Carbon Creeks, 
and Crescent Basin. 

Sites/Area 0/0 0/0 0/0 1/0.5 ac 0/0 

 3 3 3 3 3 
Water Resources Impacts to 9 water 

resources. (450 linear ft) 
Impacts to 3 water 
resources. (150 linear ft) 

Impacts to 3 water 
resources. (150 linear ft) 

Impacts to 8 water 
resources. (400 linear ft) 

Impacts to 8 water 
resources. (400 linear ft) 

 3 3 3 3 3 
Floodplain Impacts 

 
Crosses 4 floodplains Crosses 4 floodplains Crosses 1 floodplains Crosses 1 floodplains No floodplain impacts. 

 3 3 4 4 5 
Threatened & 

Endangered Species 
Impacts 

There is 1 specie of special 
concern located within this 
option. 

There is 1 specie of special 
concern located within this 
option. 

There are 2 species of 
special concern located 
within this option. 

There are 3 endangered, 1 
threatened, and 4 species of 
special concern located 
within this option. 

There are 2 species of 
special concern located 
within this option. 

 4 4 4 3 4 
Minimize Impacts to Social and Economic Resources. 
Environmental Justice 

Impacts 
(Demographics) 

Potential impacts to a 
minority population of 
approximately 40,000 
people and potential 
impacts to approximately 
395 low-income households. 

Potential impacts to a 
minority population of 
approximately 40,000 
people and potential 
impacts to approximately 
395 low-income households. 

Potential impacts to a 
minority population of 
approximately 78,000 
people and potential 
impacts to approximately 
709 low-income households. 

Potential impacts to a 
minority population of 
approximately 89,000 
people and potential 
impacts to approximately 
415 low-income households. 

Potential impacts to a 
minority population of 
approximately 62,000 
people and potential 
impacts to approximately 
415 low-income households. 

 3 3 2 2 2 
Community & 
Neighborhood 

Impacts 

There are impacts to 12 
communities and 
neighborhoods that occur 
within this alignment option. 

There are impacts to 12 
communities and 
neighborhoods that occur 
within this alignment option. 

There are impacts to 11 
communities and 
neighborhoods that occur 
within this alignment option. 

There are impacts to 21 
communities and 
neighborhoods that occur 
within this alignment option. 

There are impacts to 10 
communities and 
neighborhoods that occur 
within this alignment option. 

 3 3 3 2 3 
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Evaluation 

Criteria 
 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional only)

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

Pacific Electric 
Right-of-Way 

UPRR Santa Ana 
Branch Line 

Farmland Impacts 
 

There is 1 parcel of prime 
farmland located within 
Orange County. 

There is 1 parcel of prime 
farmland located within 
Orange County. 

There are 2 parcels of prime 
farmland located within 
Orange County. 

No farmland impacts. No farmland impacts. 

 4 4 4 5 5 
Minimize Impacts to Cultural Resources. 

Cultural Resources 
Impacts 

There are several sites of 
cultural or historic 
significance that occur 
adjacent to this alignment 
option. 

There are several sites of 
cultural or historic 
significance that occur 
adjacent to this alignment 
option. 

There are two sites of 
cultural or historic 
significance that occur 
adjacent to this alignment 
option. 

No known sites of cultural or 
historic significance. 

No known sites of cultural or 
historic significance. 

 3 3 4 5 5 
Parks & 

Recreation/Wildlife 
Refuge Impacts 

There are 4 Parks and 
Recreation/Wildlife Refuge 
resources. 

There are 4 Parks and 
Recreation/Wildlife Refuge 
resources. 

There are 10 Parks and 
Recreation/Wildlife Refuge 
resources. 

There are 9 Parks and 
Recreation/Wildlife Refuge 
resources. 

There are 6 Parks and 
Recreation/Wildlife Refuge 
resources. 

 4 4 3 3 3 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope 
Constraints 

2 distinct soil types occur 
along this alignment option.  
Some localized areas of 
earthquake induced 
landslides. 

Soil and Slope Constraints 
are similar to Option B1a. 

Soil and Slope Constraints 
are similar to Option B1a. 

Soil and Slope Constraints 
are similar to Option B1a. 

Soil and Slope Constraints 
are similar to Option B1a. 

 3 3 3 3 3 
Seismic Constraints Potential impacts from 2 

major seismic areas and 
faults. No faults are crossed. 

Seismic Constraints are 
similar to Option B1a. 

Seismic Constraints are 
similar to Option B1a. 

Seismic Constraints are 
similar to Option B1a. 
 
The Newport/Inglewood 
Fault is close to this 
alignment along the PE 
right-of-way. 

Seismic Constraints are 
similar to Option B1a. 

 3 3 3 2 3 
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Evaluation 

Criteria 
 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional only)

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

Pacific Electric 
Right-of-Way 

UPRR Santa Ana 
Branch Line 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous 

Materials/Waste 
Constraints 

Several hazardous waste 
sites located adjacent to 
corridor.  Greatest 
concentration of sites 
located in the cities of 
Fullerton and Santa Fe 
Springs. 

Several hazardous waste 
sites located adjacent to 
corridor.  Greatest 
concentration of sites 
located in the cities of 
Fullerton and Santa Fe 
Springs. 

Several hazardous waste 
sites located adjacent to 
corridor.  Greatest 
concentration of sites 
located in the cities of 
Norwalk and La Mirada. 

Several hazardous waste 
sites located adjacent to 
corridor, but the fewest sites 
in total compared to the 
other alignment options 
within Segment B.  The 
concentration of sites is 
located in the northern 
portion of the City of 
Downey. 

Several hazardous waste 
sites located adjacent to 
corridor, but the fewest sites 
in total compared to the 
other alignment options 
within Segment B.  The 
concentration of sites is 
located in the northern 
portion of the City of 
Downey. 

 2 2 3 3 3 

 1  2  3  4  5  
Highly Unfavorable         Highly Favorable
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Alignment Evaluation Matrix 

Segment C – Orange County  to Oceanside 
 

 
Evaluation Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional 

only) 

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

San Joaquin 
Corridor (SR-73) 

with I-5 

Interstate 5 and 
Foothill Corridor 

(SR-241) 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
 
 
 
 

(Exp.=Express) 

(Local) Anaheim to:  
Santa Ana – 6.6 min 
ITC – 14.7 min 
San Juan Cap. – 23.9 min 
OTC – 43.6 min 
 
(Exp.) Anaheim to: 
OTC – 33.9 min 

(Local) Anaheim to:  
ITC – 11.2 min 
OTC – 38.5 min 
 
 
 
(Exp.) Anaheim to: 
OTC – 32.1 min 

(Local) Anaheim to:  
Irvine – 9 min 
Oceanside – 35.9 min 
 
 
 
(Exp.) Anaheim to: 
Oceanside – 33.7 min 

(Local) Garden Grove to:  
Newport Bch – 9.4 min 
Oceanside – 37.5 min 
 
 
 
(Exp.) Garden Grove to: 
Oceanside – 34.5 min 

(Local) Anaheim to:  
Irvine – 8.9 min 
Oceanside – 39.8 min 
 
 
 
(Exp.) Anaheim to: 
Oceanside – 36.6 min 

 3 3 4 4 3 
Length 

 
55.5 miles 
(89.3 km) 

56.1 miles 
(90.3 km) 

55.1 miles 
(88.6 km) 

57.6 miles 
(92.7 km) 

60.6 miles 
(97.5 km) 

 3 3 3 3 2 
Population & Employment 

Catchment 
 

See Irvine and Oceanside 
Station options 

See Irvine and Oceanside 
Station options 9 

See Irvine and Oceanside 
Station options 

See Newport Beach and 
Oceanside Station options 

See Irvine and Oceanside 
Station options 

 3 3 3 3 3 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 

See Irvine and Oceanside 
Station options 

See Irvine and Oceanside 
Station options 

See Irvine and Oceanside 
Station options 

See Newport Beach and 
Oceanside Station options 

See Irvine and Oceanside 
Station options 

 4 4 3 2 3 
Minimize Operating and Capital Costs. 

Length 55.5 miles 
(89.3 km) 

56.1 miles 
(90.3 km) 

55.1 miles 
(88.6 km) 

57.6 miles 
(92.7 km) 

60.6 miles 
(97.5 km) 

 3 3 3 3 2 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional 

only) 

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

San Joaquin 
Corridor (SR-73) 

with I-5 

Interstate 5 and 
Foothill Corridor 

(SR-241) 

Operational Issues 
 

 

Shared-use alignment, 
subject to delays from 
other rail traffic. 
 
The alignment is of 
medium length.  It 
contains three curves with 
50 mph (80 km/h) speed 
restrictions, and many 75 
mph (120 km/h) speed 
restrictions.  

Shared-use alignment, 
subject to delays from 
other rail traffic. 
 
Tunnels under Orange and 
Dana Point require 2% 
(approx.) transitions 
to/from grade, which 
slows freight operation in 
the corridor 
 
Bypasses in southern part 
of alignment avoid speed 
restrictions and reduced 
simulated trip time. 

The length of this 
alignment is about the 
same as alignment Option 
C1B.  It has one 50 mph 
(80 km/h) speed 
restriction and several 75 
mph (120 km/h) speed 
restrictions. 
 
 
Dedicated VHS alignment 

This alignment has the 
shortest simulated trip 
time.  There are no 50 
mph (80 km/h) speed 
restrictions.  However, 
there are many 75 mph 
(120 km/h) speed 
restrictions. 
 
 
Dedicated VHS alignment 

This option has the 
longest distance and the 
second longest trip times.  
 
Due to moderately steep 
grades, this option would 
only be suitable for 
dedicated VHS or maglev 
operation. 
 
Dedicated VHS alignment 

 2 2 3 3 3 
Construction Issues Most of this alignment is 

unaffected, or has double 
tracking. 
 
The tunnel under San 
Juan Capistrano is 
challenging due to the 
narrow alignment, 
proximity to historic 
station, and nearby water 
crossings.  
 
Beach access issues at 
grade separations in San 
Clemente. 

Similar to Option C1a, but 
with more tunnels.  
 
Tunnels are required 
under Orange and Dana 
Point to allow curve 
straightening. Tunnel in 
Orange affects the 
existing Metrolink station. 
 
Tunnel under I-5 in San 
Clemente, from Pico to 
Christianitos, due to 
rolling profile of freeway 

General freeway 
construction issues 
(Option A1). 
 
Third level aerial 
construction along I-5 
from Santa Ana River to 
SR-55, due to numerous 
overcrossings – HOV lane 
structures in the median 
may require rail system to 
straddle part of the 
freeway. Also at other 
freeway interchanges and 
in Oceanside. 
 
Tunnel under I-5 in San 
Clemente, from Las 
Ramblas to Christianitos, 
due to rolling profile of 
freeway. 

General freeway 
construction issues 
(Option A1). 
 
SARC section highly 
constrained by flood 
control channel, power 
lines, & utility trunk lines. 
 
System must be in trench 
to pass beneath John 
Wayne Airport glide path 
 
Two long tunnel segments 
required under SR-73 
alignment, due to 
sustained 6% grades in 
San Joaquin Hills 
 
Same as Option C2 from 
San Juan Capistrano to 
Oceanside. 

General freeway 
construction issues 
(Option A1). 
 
Tunnel just north of 
Arroyo Trabuco due to 
steep grades. 
 
From Oso Parkway to I-5 
(San Onofre) the corridor 
is one of several proposals 
being studied as an 
extension for SR-241, if 
highway is not built, then 
substantial earthwork 
required for this option. 
 
Same as Option C2 from 
Anaheim to Irvine and 
from San Onofre to 
Oceanside. 

 4 3 1 2 3 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional 

only) 

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

San Joaquin 
Corridor (SR-73) 

with I-5 

Interstate 5 and 
Foothill Corridor 

(SR-241) 

Capital Cost 
 

Least Cost Moderate Cost Very High Cost Highest Cost Very High Cost 

 4 3 1 1 1 
Right-of-Way Issues/Cost 

 
 

 

Existing LOSSAN corridor, 
some widening required 
but new alignment is 
mostly in covered trench 

Existing LOSSAN Corridor, 
some widening, other 
segments are trench or 
tunnel bypasses 

Most of the freeway 
alignment from Anaheim 
to San Onofre is 
constrained 
 
Through Camp Pendleton, 
all land adjacent to I-5 
could be subject to 
approval by the 
Department of the Navy. 

Highly constrained along 
SARC and I-405. 
 
SR-73/I-5 alignments from 
Aliso Viejo to San Onofre 
are constrained. 
 
Through Camp Pendleton, 
all land adjacent to I-5 
could be subject to 
approval by the 
Department of the Navy. 

Freeway median 
constrained on I-5 
through Santa Ana, 
Tustin, and Irvine. 
 
Open land on much of SR-
241, south of Oso 
Parkway. 
 
Through Camp Pendleton, 
all land adjacent to I-5 
could be subject to 
approval by the 
Department of the Navy. 

 4 4 2 3 3 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

Low to medium density 
residential with mixture of 
commercial, industrial, 
and open space.  Anaheim 
stadium, some parks, two 
military bases and San 
Juan Capistrano Mission 
and Historic Town Center 
Park is located along the 
alignment option. 

Low to medium density 
residential with mixture of 
commercial, industrial, 
and open space.  Anaheim 
stadium, some parks, two 
military bases and San 
Juan Capistrano Mission 
and Historic Town Center 
Park is located along the 
alignment option. 

Low to medium density 
residential with mixture of 
commercial, industrial, 
and open space.  Anaheim 
stadium, Disneyland 
theme park, city parks, 
two military bases and 
San Juan Capistrano 
Mission and Historic Town 
Center Park is located 
near the alignment option. 

Land Uses are generally 
the same as described in 
Alignment Option C1a with 
the addition of John 
Wayne airport and large 
segments of open space 
along the corridor. South 
of the SR-73/I-5 
interchange, land uses are 
the same as Option C2. 

The alignment option 
transverses large 
agricultural lands and 
open space with large 
tracts of residential 
developments occurring 
along the corridor. There 
is also the San Onofre 
nuclear power plant and 
Camp Pendleton U.S. 
Marine Corps base. 

 2 2 3 3 4 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional 

only) 

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

San Joaquin 
Corridor (SR-73) 

with I-5 

Interstate 5 and 
Foothill Corridor 

(SR-241) 

Visual Quality Impacts 
 
 

 

Option is an existing 
alignment, at or below 
grade. Visual impacts vary 
from heavy urbanized 
areas of central Orange 
County to residential, 
open space, and farmland 
of southern Orange 
County.  Views south of 
the Orange/San Diego 
County line is dominated 
by the Pacific Ocean to 
the West. 
 
Views in the vicinity of 
Camp Pendleton are of 
rolling hills of natural 
vegetation. 

Visual impacts are similar 
to Option C1a. 
 
Bypasses are mostly in 
tunnel, reducing impact, 
but electrification has 
more impact in other 
locations. 

Visual impacts are similar 
to Option C1a. 
 
New aerial structure 
added to I-5 alignment 
from Anaheim to Dana 
Point, and in Oceanside. 

Introduction of aerial 
structure into freeway and 
full highway alignments, 
except at-grade in Camp 
Pendleton. 
 
Visual impacts along the 
Santa Ana River include 
riparian and natural 
wildlife habitat, and areas 
of residential and 
commercial adjacent to 
the River.  The views from 
I-405 are of office and 
commercial development.  
Views from SR-73 are a 
mixture of residential and 
undeveloped open space. 
 
Some impacts mitigated 
by tunnels. 

Introduction of aerial 
structure into freeway and 
full highway alignments, 
except at-grade in Camp 
Pendleton. 
 
Visual impacts from SR-
241 are a mixture of 
residential and 
office/commercial 
developments.  As the 
alignment transitions to 
the south, the view 
become less residential 
and more undeveloped 
open space and rolling 
hills of natural vegetation. 

 3 3 2 3 2 
Minimize Impacts to Natural Resources. 

Wetland Impacts Wetland areas known to 
occur within this segment 
are 3 rivers, 2 washes, 
and 10 creeks. 

Wetland areas known to 
occur within this segment 
are 3 rivers, 2 washes, 
and 10 creeks. 

Wetland areas known to 
occur within this segment 
are 3 rivers, 1 channel, 2 
washes, and 10 creeks. 

Wetland areas known to 
occur within this segment 
are 3 rivers, 5 channels, 2 
washes, and 13 creeks. 

Wetland areas known to 
occur within this segment 
are 2 rivers, 1 channel, 1 
reservoir, 1 lake, 2 
washes, and 15 creeks. 

Sites/Area 26/10 ac 26/10 ac 21/11.2 ac 22/12.0 ac 20/12.4 ac 

 2 2 2 2 1 
Water Resources Impacts to 22 water 

resources. (1,100 linear ft) 
Impacts to 22 water 
resources. (1,100 linear ft) 

Impacts to 17 water 
resources. (850 linear ft) 

Impacts to 14 water 
resources. (700 linear ft) 

Impacts to 23 water 
resources. (1,150 linear ft) 

 2 2 2 2 2 
Floodplain Impacts Crosses numerous 

floodplains. 
Crosses numerous 
floodplains. 

Crosses 4 floodplains Crosses 4 floodplains Crosses 4 floodplains 

 2 2 2 2 2 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional 

only) 

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

San Joaquin 
Corridor (SR-73) 

with I-5 

Interstate 5 and 
Foothill Corridor 

(SR-241) 

Threatened & Endangered 
Species Impacts 

There are 6 endangered, 
2 threatened, and 19 
species of special concern 
located within this option. 

There are 6 endangered, 
2 threatened, and 19 
species of special concern 
located within this option. 

There are 6 endangered, 
2 threatened, and 19 
species of special concern 
located within this option. 

There is 1 endangered, 2 
threatened, and 4 species 
of special concern located 
within this option. 

There are 4 endangered, 
2 threatened, and 15 
species of special concern 
located within this option. 

 2 2 2 3 2 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 

Potential impacts to a 
minority population of 
approximately 17,275 
people. There are no 
potential impacts to any 
low-income households. 

Potential impacts to a 
minority population of 
approximately 17,275 
people. There are no 
potential impacts to any 
low-income households. 

Potential impacts to a 
minority population of 
approximately 13,700 
people. There are no 
potential impacts to any 
low-income households. 

There are no potential 
impacts to any minority 
population or low-income 
households. 

Potential impacts to a 
small minority population 
of approximately 50 
people. There are no 
potential impacts to any 
low-income households. 

 4 4 4 5 5 
Community & Neighborhood 

Impacts 
There are impacts to 13 
communities and 
neighborhoods that occur 
within this alignment 
option. 

There are impacts to 13 
communities and 
neighborhoods that occur 
within this alignment 
option. 

There are impacts to 15 
communities and 
neighborhoods that occur 
within this alignment 
option. 

There are impacts to 12 
communities and 
neighborhoods that occur 
within this alignment 
option. 

There are impacts to 5 
communities and 
neighborhoods that occur 
within this alignment 
option. 
 
Fewest impacts, as much 
of the alignment is open 
land. 

 2 3 3 3 4 
Farmland Impacts There are several parcels 

of farmland within Orange 
County.  There is 1 parcel 
of Prime Farmland located 
within San Diego County. 

There are several parcels 
of farmland within Orange 
County.  There is 1 parcel 
of Prime Farmland located 
within San Diego County. 

There are several parcels 
of farmland within Orange 
County.  There is 1 parcel 
of Prime Farmland located 
within San Diego County. 

There is 1 parcel of 
Farmland of Statewide 
Importance located within 
Orange County in the 
vicinity of SR-73.  

There are several parcels 
of farmland within Orange 
and San Diego County.   

 4 4 4 5 4 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional 

only) 

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

San Joaquin 
Corridor (SR-73) 

with I-5 

Interstate 5 and 
Foothill Corridor 

(SR-241) 

Minimize Impacts to Cultural Resources. 
Cultural Resources Impacts There are several sites of 

cultural or historic 
significance that occur 
adjacent to this alignment 
option. 

There are several sites of 
cultural or historic 
significance that occur 
adjacent to this alignment 
option. 

There are several sites of 
cultural or historic 
significance that occur 
adjacent to this alignment 
option. 

2 sites of cultural or 
historic significance occur 
along this alignment 
option. 

There are several sites of 
cultural or historic 
significance that occur 
adjacent to this alignment 
option. 
 
 There are no sites in the 
vicinity of planned 
segments of SR-241. 

 2 3 3 4 3 
Parks & Recreation/Wildlife 

Refuge Impacts 
There are 23 Parks and 
Recreation/ Wildlife 
Refuge resources that 
occur within this 
alignment option. 

There are 18 Parks and 
Recreation/ Wildlife 
Refuge resources that 
occur within this 
alignment option. 

There are 2 Parks and 
Recreation/Wildlife Refuge 
resources that occur 
within this alignment 
option. 

There are 7 Parks and 
Recreation/Wildlife Refuge 
resources that occur 
within this alignment 
option. 

There are 2 Parks and 
Recreation/Wildlife Refuge 
resources that occur 
within this alignment 
option. 

 1 2 4 3 4 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints There are 9 distinct soil 
types. The alignment 
crosses areas with the 
potential for liquefaction 
and landslides. 

The Soils and Slope 
Constraints are similar to 
Option C1a. 

The Soils and Slope 
Constraints are similar to 
Option C1a. 

The Soils and Slope 
Constraints are similar to 
Option C1a. 

The Soils and Slope 
Constraints are similar to 
Option C1a. 

 3 3 3 3 3 
Seismic Constraints Potential impacts from 1 

major seismic area and 
fault. No faults are 
crossed. 

The Seismic Constraints 
are similar to Option C1a. 

The Seismic Constraints 
are similar to Option C1a. 

The Seismic Constraints 
are similar to Option C1a. 

The Seismic Constraints 
are similar to Option C1a. 

 3 3 3 3 3 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end 

improvements 
(Conventional 

only) 

LOSSAN Corridor – 
high-end 

improvements 

Interstate 5 
Freeway 

San Joaquin 
Corridor (SR-73) 

with I-5 

Interstate 5 and 
Foothill Corridor 

(SR-241) 

Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
Several hazardous waste 
sites located adjacent to 
corridor.  Greatest 
concentration of sites 
located in the cities of 
Tustin and Santa Ana. 

Several hazardous waste 
sites located adjacent to 
corridor.  Greatest 
concentration of sites 
located in the cities of 
Tustin and Santa Ana.  
There are no known sites 
south of San Clemente 
along this alignment 
option. 

Several hazardous waste 
sites located adjacent to 
corridor.  Greatest 
concentration of sites 
located in the cities of 
Anaheim, Tustin, Irvine, 
and Mission Viejo.  There 
are no known sites south 
of Mission Viejo along this 
alignment option. 

No known hazardous 
waste sites. 

No known hazardous 
waste sites. 

 2 2 2 5 5 

 1  2  3  4  5  
Highly Unfavorable          Highly Favorable



APPENDIX 2-H Los Angeles to San Diego via Orange County 
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

  Table 2-H-20 Page 19 of 51 U.S. Department 
of Transportation
Federal Railroad
Administration 

Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Alignment Evaluation Matrix 

Segment D – Oceanside to San Diego 
 

Alignment = Alignment Carried Forward          Alignment = Alignment Eliminated                         = Primary or Secondary Reason for Elimination 
 

 
Evaluation Criteria 

 

LOSSAN Corridor – 
low-end improvements 

(Conventional only) 

LOSSAN Corridor – 
high- end 

improvements 
Interstate 5 Freeway 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
 
 
 

(Exp.=Express) 

(Local) OTC to: 
Solana Beach – 10.8 min 
UTC – 19.4 min 
Santa Fe Depot – 30.9 min 
 
(Exp.) OTC to: 
Santa Fe Depot – 24.5 min 

(Local) OTC to: 
Solana Beach – 10 min 
Santa Fe Depot – 27.1 min 
 
 
(Exp.) OTC to: 
Santa Fe Depot – 23.2 min 

(Local) Oceanside to: 
Solana Beach – 10.8 min 
San Diego Airport – 24.3 min 
 
 
(Exp.) Oceanside to: 
San Diego Airport – 21.4 min 

 3 4 4 
Length 

 
37.3 miles 
(60.0 km) 

35.8 miles 
(57.7 km) 

33.8 miles 
(54.5 km) 

 3 3 3 
Population & Employment 

Catchment 
 

See Solana Beach and UTC and 
Santa Fe Station options 

See Solana Beach and Santa Fe 
Station options 

See Solana Beach and San Diego 
Airport Station options 

 3 3 3 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 
 
 

See Solana Beach and UTC and 
Santa Fe Depot Station options 

See Solana Beach and Santa Fe 
Depot Station options 

See Solana Beach and San Diego 
Airport Station options 

 4 3 2 
Minimize Operating and Capital Costs. 

Length 
 
 

37.3 miles 
(60.0 km) 

35.8 miles 
(57.7 km) 

33.8 miles 
(54.5 km) 

 3 3 3 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end improvements 

(Conventional only) 

LOSSAN Corridor – 
high- end 

improvements 
Interstate 5 Freeway 

Operational Issues 
 
 

This alignment is the longest in 
this segment and has the longest 
trip time. 
 
 
 
 
Shared-Use, subject to delays 
from other rail traffic. 

This alignment is shorter and has 
one 50 mph (80 km/h) speed 
restriction and several 75-100 
mph (120-160 km/h) speed 
restrictions.  The simulated trip 
time is substantially shorter. 
 
Shared-Use, bypasses would 
reduce delay compared with D1a. 

The alignment characteristics are 
very similar to the Option D1b 
with identical simulated trip 
times.  The alignment has many 
75 mph (120 km/h) speed 
restrictions. 
 
Dedicated VHS alignment. 

 2 3 4 
Construction Issues 

 
 
 

Completion of double tracking 
(at-grade) and stabilization and 
reinforcement at Del Mar Bluffs. 
 
Deep tunnel under Miramar Hill 
from Sorrento Valley to Rose 
Canyon. 

Grade-separation of double 
tracked system in coastal cities. 
 
Trench construction in cities 
require transitions to/from grade 
at each Lagoon crossing. Some 
Coaster stations would need new 
platforms if tracks were lowered. 
 
Tunnel under Camino Del Mar 
difficult due to commercial/tourist 
area and traffic on highway. 
Second tunnel would follow I-5 
alignment from north of Sorrento 
Valley Coaster to vicinity of 
Gilman Drive interchange 
 
Numerous grade crossings south 
of San Diego River Channel, 
trench required in approach to 
Santa Fe Depot due to airport 
runway. 

General issues associated with a 
freeway alignment (See Option 
A1). 
 
Third level structures to clear 
arterial overpasses and freeway 
interchanges (SR-58, SR-56, I-
805, SR-52, I-8) 
 
To avoid tunnel in Miramar Hill 
segment (road climbs at ~3.3% 
on north side), the option 
assumes very high structure 
above the arterials that crossover 
I-5. 

 2 1 1 
Capital Cost 

 
Least Cost Very High Cost Very High Cost 

 4 2 2 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end improvements 

(Conventional only) 

LOSSAN Corridor – 
high- end 

improvements 
Interstate 5 Freeway 

Right-of-Way Issues/Cost 
 
 
 

Existing LOSSAN Corridor, with 
some widening, except for the 
new tunnel under UTC. 

Existing LOSSAN Corridor, with 
some widening, except for the 
new tunnels at Del Mar and under 
I-5. 

Highly constrained due to build 
out of I-5. 

 3 3 1 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

Land uses are a mixture of 
agricultural, residential, and 
commercial with numerous state 
beaches, parks, and open space 
located along this alignment 
option. 

Land uses are a mixture of 
agricultural, residential, and 
commercial with numerous state 
beaches, parks, and open space 
located along this alignment 
option. 

Land uses are the same as 
described in Option D1a. 

 2 3 2 
Visual Quality Impacts 

 
 
 

Widening of existing rail 
alignment. Views south of 
Oceanside are dominated by the 
Pacific Ocean to the west. There 
is a mixture of residential, 
commercial development, 
farmlands, and open space.  In 
the vicinity of downtown San 
Diego, the views are of heavy 
urbanization. 

Visual impacts similar to Option 
D1a, but impacts mitigated by 
grade-separation in coastal cities, 
and by tunnel at Del Mar. 

Visual impacts similar to Option 
C2, impacts due to high aerial 
structure on I-5 alignment. 

 2 3 3 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 
 

Wetland areas known to occur 
within this segment are 1 river, 1 
river floodway, 4 lagoons, 5 
creeks, and 1 bay. 

Wetland areas known to occur 
within this segment are 1 river, 1 
river floodway, 4 lagoons, 5 
creeks, and one bay. 

Wetland areas known to occur 
within this segment are 1 river, 1 
river floodway, 4 lagoons, 8 
creeks, and one bay. 

Sites/Area 60/42.9 ac 40/29.5 ac 24/10.3 ac 

 2 2 2 
Water Resources 

 
 

Impacts to 13 water resources. 
(650 linear ft) 

Impacts to 13 water resources. 
(650 linear ft) 

Impacts to 13 water resources. 
(650 linear ft) 

 2 2 2 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end improvements 

(Conventional only) 

LOSSAN Corridor – 
high- end 

improvements 
Interstate 5 Freeway 

Floodplain Impacts 
 

 

Crosses several 100-Year 
floodplains. 

Crosses several 100-Year 
floodplains. 

Crosses several 100-Year 
floodplains. 

 2 2 2 
Threatened & Endangered 

Species Impacts 
 

There are 8 endangered, 5 
threatened, and 24 species of 
special concern located within this 
option. 

There are 8 endangered, 5 
threatened, and 24 species of 
special concern located within this 
option. 

There are 8 endangered, 5 
threatened, and 24 species of 
special concern located within this 
option. 

 1 1 1 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 

Potential impacts to minority 
population of approximately 
5,250 people and potential 
impacts to approximately 45 low-
income households. 

Potential impacts to minority 
population of approximately 
5,250 people and potential 
impacts to approximately 45 low-
income households. 

Potential impacts to minority 
population of approximately 
8,950 people. There are no 
potential impacts to any low-
income households. 

 4 4 4 
Community & Neighborhood 

Impacts 
There are impacts to 7 
communities and neighborhoods 
within this alignment option. 

There are impacts to 7 
communities and neighborhoods 
within this alignment option. 

There are impacts to 7 
communities and neighborhoods 
within this alignment option. 

 2 3 3 
Farmland Impacts 

 
There are several parcels 
farmland located within San 
Diego County along this 
alignment option. 

There are several parcels 
farmland located within San 
Diego County along this 
alignment option. 

There are several parcels 
farmland located within San 
Diego County along this 
alignment option. 

 3 3 3 
Minimize Impacts to Cultural Resources. 

Cultural Resources Impacts There are several sites of cultural 
or historic significance that occur 
adjacent to the alignment 
including the Carlsbad Village 
Depot and Old Town San Diego. 

There are several sites of cultural 
or historic significance that occur 
adjacent to the alignment 
including the Carlsbad Village 
Depot and Old Town San Diego. 

There are several sites of cultural 
or historic significance that occur 
adjacent to the alignment 
including the Carlsbad Village 
Depot and Old Town San Diego. 

 2 2 2 
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Evaluation Criteria 

 

LOSSAN Corridor – 
low-end improvements 

(Conventional only) 

LOSSAN Corridor – 
high- end 

improvements 
Interstate 5 Freeway 

Parks & Recreation/Wildlife 
Refuge Impacts 

There are 14 Parks and 
Recreation/Wildlife Refuge 
resources that occur within this 
alignment option. 

There are 12 Parks and 
Recreation/Wildlife Refuge 
resources that occur within this 
alignment option. 

There are 15 Parks and 
Recreation/Wildlife Refuge 
resources that occur within this 
alignment option. 

 2 2 2 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints There are 7 distinct soil types.  
The potential for liquefaction and 
landslides along the alignment 
option in the cities of Del Mar, 
Solana Beach, and Encinitas. 

The Soils and Slope Constraints 
are similar to Option D1a. 

The Soils and Slope Constraints 
are similar to Option D1a. 

 2 3 3 
Seismic Constraints Potential impacts from 1 major 

seismic area and fault occur 
within this alignment option. 

The Seismic Constraints are 
similar to Option D1a. 

The Seismic Constraints are 
similar to Option D1a. 

 2 2 2 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
Several hazardous waste sites 
located adjacent to corridor.  The 
sites are located in the cities of 
Oceanside, Carlsbad, Encinitas, 
and San Diego with the greatest 
concentration located within San 
Diego along the alignment. 

Several hazardous waste sites 
located adjacent to corridor.  The 
sites are located in the cities of 
Oceanside, Carlsbad, Encinitas, 
and San Diego with the greatest 
concentration located within San 
Diego along this alignment. 

Several hazardous waste sites 
located adjacent to corridor in the 
cities of Oceanside and San Diego 
with the greatest concentration 
located within Diego along this 
alignment option. 

 2 2 3 
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Station Evaluation Matrix 

LA Union Station to LAX 
Station Name = Station Carried Forward                                     Station Name = Station Eliminated          

 
 

Evaluation Criteria 
 

LAX LA Union Station 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Refer to Options A1-A3 and A5 Refer to Options A1-A3 and B1-B4 

   
Population & Employment 

Catchment 
 

Data Based on 2020 Forecasts 

Population: 3,299,933 persons 
Employment: 1,837,949 persons 

Population: 4,548,087 persons 
Employment: 2,021,767 persons 

 3 5 
Intermodal Connections 

 
 

 

• I-405 
• I-105 
• Arterials 
• MTA Buses 
• Culver City Transit 
• Santa Monica Big Blue Bus 
• Torrance Transit 
 
 
 
 
 
For details refer to Intermodal 
Connections in Section 4.1.1 

• LAX – 12 mi. (19.2 km) 
• I-110 
• US-101 
• Arterials 
• Amtrak 
• Amtrak Connection Buses 
• MTA Buses 
• LADOT DASH 
• Foothill Transit 
• MTA Rail 
• Metrolink  
 
For details refer to Intermodal 
Connections in Section 4.1.1 

 4 5 
Minimize Operating and Capital Costs. 

Operational Issues 
 

 

No operational issues. Shared-use with Amtrak, 
Metrolink, and statewide 
VHS/Maglev system. 

 4 2 
Construction Issues 

 
Proximity to airport Refer to Los Angeles - Bakersfield 

Screening Evaluation Report. 

 2 2 
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Evaluation Criteria 

 
LAX LA Union Station 

Capital Cost 
 

New Terminal station Existing Station; part of other 
corridors 

 2 3 
Right-of-Way Issues/Cost 

 
 

Limited available land due to 
airport terminals, parking, flight 
path restrictions. 

Existing station would be enlarged 

 2 2 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

 

Land use is heavy commercial, 
industrial, and transportation 
related uses.  Residential area to 
the east of proposed station site, 
across from I-405. 

Land use is common to heavy 
urbanization of downtown urban 
centers with a mixture of heavy 
office space, light industrial, and 
mixed commercial use. 

 4 4 
Visual Quality Impacts 

 
 

 

Visual impacts around proposed 
station include areas of heavy 
urbanization including mixed 
residential, commercial, 
industrial, and freeways.  Few 
areas of open space and natural 
vegetation proposed station 
location. 

Visual impacts around LA Union 
Station include areas of heavy 
urbanization including commercial, 
industrial, office space, and 
freeways.  Few areas of open 
space and natural vegetation occur 
around LA Union Station. 

 4 4 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 

No wetland impacts. No wetland impacts. 

 5 5 
Water Resources 

 
No water resource impacts. No water resource impacts. 

 5 5 
Floodplain Impacts 

 
No 100-year floodplain zone 
impacts. 

No 100-year floodplain zone 
impacts. 

 5 5 
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Evaluation Criteria 

 
LAX LA Union Station 

Threatened & Endangered 
Species Impacts 

 

Impacts to 1 endangered species 
from this station. 

No impacts to any sensitive 
species. 

 5 5 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 

No known impacts to any 
minority population and  no 
known impacts to low-income 
households. 

Potential impacts to a minority 
population of approximately 22 
people. No known impacts to low-
income households. 

 5 5 
Community & Neighborhood 

Impacts 
The cities of Los Angeles, 
Hawthorne and Inglewood and 
the communities of Lennox and 
Del Aire are impacted. Impacts to 
each city or community would 
depend upon proposed station 
site and location. 

The City of Los Angeles and the 
downtown district of Chinatown 
are impacted. No impacts 
anticipated because LA Union 
Station is an operational rail 
station in current use. 

 3 3 
Farmland Impacts 

 
No farmland impacts. No farmland impacts. 

 5 5 
Minimize Impacts to Cultural Resources. 
Cultural Resources Impacts No known cultural or historical 

sites. 
3 cultural resources occur in the 
immediate vicinity. 

 5 3 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

No Parks or Recreation/Wildlife 
Refuge resources. 

There is 1 Park that occurs in the 
immediate vicinity of the station. 

 5 5 



APPENDIX 2-H Los Angeles to San Diego via Orange County 
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

  Table 2-H-20 Page 27 of 51 U.S. Department 
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 
LAX LA Union Station 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints 2 distinct soil types occur within 

the area of the proposed station.  
Possible impacts from liquefaction 
also occur in the immediate 
vicinity. 

There is 1 distinct soil type.  
Possible impacts from liquefaction 
and landslides also occur in the 
immediate vicinity. 

 3 3 
Seismic Constraints There are potential impacts from 

3 major seismic areas and faults. 
There are potential impacts from 3 
major seismic areas and faults. 

 3 3 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
No known hazardous 
material/waste sites in the 
immediate vicinity. 

No known hazardous 
material/waste sites in the 
immediate vicinity. 

 5 5 
 
  

 1  2  3  4  5  
Highly Unfavorable         Highly Favorable



APPENDIX 2-H Los Angeles to San Diego via Orange County 
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

  Table 2-H-20 Page 28 of 51 U.S. Department 
of Transportation
Federal Railroad
Administration 

Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Station Evaluation Matrix 

LA Union Station to Central Orange County (Anaheim) – Southeast LA Stations 
Station Name = Station Carried Forward                                     Station Name = Station Eliminated          

 
 

Evaluation Criteria 
 

Norwalk (Metrolink) Norwalk – I-5 at 
Imperial Highway 

Norwalk – UPRR at 
Imperial Highway Paramount 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
    

     
Population & Employment 

Catchment 
 

Data Based on 2020 Forecasts 

Population: 3,085,202 persons 
Employment: 1,460,673 persons 

Population: 3,230,260 persons 
Employment: 1,468,155 persons 

Population: 3,269,933 persons 
Employment: 1,436,802 persons 

Population: 3,713,693 persons 
Employment: 1,616,168 persons 

 3 3 3 4 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

• Long Beach Aprt –8mi. (12.8 km) 
• I-5 
• Arterials 
• Amtrak 
• MTA Buses 
• Norwalk Transit 
• Metrolink 

• Long Beach Aprt – 8mi. (12.8 km) 
• I-5 
• Arterials 
• MTA Buses 
• Norwalk Transit 

 

• Long Beach Aprt – 7mi. (11.2 km) 
• I-5 
• I-605 
• I-105 
• Arterials 
• MTA Buses 
• Norwalk Transit 

• Long Beach Aprt – 6mi. (9.6 km) 
• I-105 
• I-710 
• Arterials 
• MTA Buses 
• Potential LRT station–MTA Green 

Line 

 5 4 4 4 
Minimize Operating and Capital Costs. 

Operational Issues 
 

Shared-use with Amtrak and 
Metrolink 

Dedicated Station (New) Dedicated Station (New) Dedicated Station (New) 

 3 4 4 4 
Construction Issues 

 
 

Expansion of existing station Aerial station above I-5 Freeway Trench platforms, station at grade Aerial station with potential 
connection to light rail station in 
I-105 trench. 

 4 3 3 2 
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Evaluation Criteria 

 
Norwalk (Metrolink) Norwalk – I-5 at 

Imperial Highway 
Norwalk – UPRR at 
Imperial Highway Paramount 

Capital Cost 
 

Some cost offset by existing 
station. 

New station New station New station + Green Line 
platform 

 4 3 3 2 
Right-of-Way Issues/Cost 

 
 

Existing facility, nearby vacant 
land 

Constrained by freeway Constrained by residential area to 
south. 

Constrained by wide freeway 
trench below station. 

 3 2 2 2 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 

Land use is heavy urbanization 
with a mixture of residential, 
commercial, and light industrial. 

Land use is heavy urbanization 
with a mixture of residential, 
commercial, and light industrial. 

Land use is heavy urbanization 
with a mixture of residential, 
commercial, and light industrial. 

Land use is heavy urbanization 
with a mixture of residential, 
commercial, and industrial. 

 4 3 3 2 
Visual Quality Impacts 

 
 

 

Visual impacts around proposed 
station include areas of heavy 
urbanization including mixed 
residential, commercial, 
industrial, utility lines and 
freeways.  Few areas of open 
space and natural vegetation in 
the vicinity of the proposed 
station location. 

Visual impacts around proposed 
station include areas of heavy 
urbanization including mixed 
residential, commercial, industrial, 
utility lines and freeways.  Few 
areas of open space and natural 
vegetation in the vicinity of the 
proposed station location. 

Visual impacts around proposed 
station include areas of heavy 
urbanization including mixed 
residential, commercial, industrial, 
utility lines and freeways.  Few 
areas of open space and natural 
vegetation in the vicinity of the 
proposed station location. 

Visual impacts around proposed 
station include areas of heavy 
urbanization including mixed 
residential, commercial, industrial, 
utility lines and freeways.  Few 
areas of open space and natural 
vegetation in the vicinity of the 
proposed station location. 

 4 3 3 2 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 

No wetland impacts. No wetland impacts. No wetland impacts. No wetland impacts. 

 5 5 5 5 
Water Resources 

 
No water resource impacts. No water resource impacts. No water resource impacts. No water resource impacts. 

 5 5 5 5 
Floodplain Impacts 

 
No floodplain impacts. No floodplain impacts. No floodplain impacts. No floodplain impacts. 

 5 5 5 5 
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Evaluation Criteria 

 
Norwalk (Metrolink) Norwalk – I-5 at 

Imperial Highway 
Norwalk – UPRR at 
Imperial Highway Paramount 

Threatened & Endangered 
Species Impacts 

 

No impacts to any sensitive 
species. 

No impacts to any sensitive 
species. 

No impacts to any sensitive 
species. 

No impacts to any sensitive 
species. 

 5 5 5 5 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 

Potential impacts to a minority 
population of approximately 
3,300 people and  known 
impacts to 5 low-income 
households. 

Potential impacts to a minority 
population of approximately 2,800 
people. No known impacts to any 
low-income households. 

Potential impacts to a minority 
population of approximately 2,800 
people and known impacts to 5 
low-income households. 

Potential impacts to a minority 
population of approximately 3,250 
people. No known impacts to any 
low-income households. 

 2 2 2 2 
Community & Neighborhood 

Impacts 
The cities of Norwalk and Santa 
Fe Springs would be impacted.  
Impacts to either city would 
depend upon proposed station 
site and location. 

The cities of Norwalk and Santa 
Fe Springs would be impacted.  
Impacts to either city would 
depend upon proposed station 
site and location. 

The cities of Norwalk and Santa 
Fe Springs would be impacted.  
Impacts to either city would 
depend upon proposed station 
site and location. 

The cities of Paramount and 
South Gate and the community of 
Hollydale would be impacted.  
Impacts to either city would 
depend upon proposed station 
site and location. 

 4 3 3 2 
Farmland Impacts 

 
No farmland impacts. No farmland impacts. No farmland impacts. No farmland impacts. 

 5 5 5 5 
Minimize Impacts to Cultural Resources. 

Cultural Resources Impacts 
 

No cultural resources. No cultural resources. No cultural resources. No cultural resources. 

 5 5 5 5 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

No Parks or Recreation/Wildlife 
Refuge resources. 

No Parks or Recreation/Wildlife 
Refuge resources. 

No Parks or Recreation/Wildlife 
Refuge resources. 

No Parks or Recreation/Wildlife 
Refuge resources. 

 5 5 5 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints There is 1 distinct soil type. 
Possible impacts from 
liquefaction in the immediate 
vicinity. 

There is 1 distinct soil type. 
Possible impacts from liquefaction 
in the immediate vicinity. 

There is 1 distinct soil type. 
Possible impacts from liquefaction 
in the immediate vicinity. 

There is 1 distinct soil type. 
Possible impacts from liquefaction 
in the immediate vicinity. 

 3 3 3 3 
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Evaluation Criteria 

 
Norwalk (Metrolink) Norwalk – I-5 at 

Imperial Highway 
Norwalk – UPRR at 
Imperial Highway Paramount 

Seismic Constraints There are potential impacts from 
3 major seismic areas and faults. 

There are potential impacts from 
3 major seismic areas and faults. 

There are potential impacts from 
3 major seismic areas and faults. 

There are potential impacts from 
3 major seismic areas and faults. 

 3 3 3 3 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
There are 2 known hazardous 
material/waste sites in the 
immediate vicinity. 

No known hazardous 
material/waste sites. 

No known hazardous 
material/waste sites. 

No known hazardous 
material/waste sites. 

 4 5 5 5 
 

 1  2  3  4  5  
Highly Unfavorable             Highly Favorable
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Station Evaluation Matrix 
LA Union Station to Central Orange County (Anaheim) – Central Orange County Stations 

Station Name = Station Carried Forward                                     Station Name = Station Eliminated          
 

 
Evaluation Criteria 

 

Anaheim (Edison 
Field/Metrolink) Anaheim – Interstate 5 Garden Grove 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
   

    
Population & Employment 

Catchment 
 

Data Based on 2020 Forecasts 

Population: 2,456,616 persons 
Employment: 1,455,235 persons 

Population: 2,588,844 persons 
Employment: 1,484,922 persons 

Population: 2,628,764 persons 
Employment: 1,546,843 persons 

 3 3 3 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• John Wayne – 9mi. (14.4 km) 
• I-5 
• SR-57 
• Arterials 
• Amtrak 
• OCTA Buses 
• Anaheim Resort Shuttles 
• Metrolink 
 

• John Wayne – 8.5mi. (13.6 
km) 

• I-5 
• Arterials 
• OCTA Buses 
 

• John Wayne – 6.5mi. (10.4 km)
• SR-22 
• Arterials 
• OCTA Buses 
 

 5 4 3 
Minimize Operating and Capital Costs. 

Operational Issues 
 

Shared-use with Amtrak and 
Metrolink. 

New VHS/Maglev Station New VHS/Maglev Station 

 3 4 4 
Construction Issues 

 
Expand existing station, replace 
station building. 

New station - aerial New station - below grade 
platforms. 

 4 3 3 
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Evaluation Criteria 

 

Anaheim (Edison 
Field/Metrolink) Anaheim – Interstate 5 Garden Grove 

Capital Cost 
 

Some cost off set by existing 
station. 

New station - aerial platforms New station - below grade 
platforms. 

 4 2 2 
Right-of-Way Issues/Cost 

 
Existing facility; nearby parking 
lot 

Constrained ROW Constrained ROW 

 4 2 2 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

Land use is mixed commercial, 
light industrial, office space, and 
recreational with some areas of 
open space. 

Land use is mixed commercial, 
light industrial, office space, and 
recreational with some areas of 
open space. 

Land use is mixed commercial, 
light industrial, office space with 
some areas of open space, and 
residential. 

 4 3 2 
Visual Quality Impacts 

 
 

 

Visual impacts around proposed 
station include areas of 
urbanization including mixed 
commercial, industrial, utility 
lines, freeways and Anaheim 
stadium.  Few areas of open 
space and natural vegetation in 
the vicinity of the proposed 
station location except for along 
the Santa Ana river. 

Visual impacts around proposed 
station include areas of 
urbanization including mixed 
commercial, industrial, utility 
lines, freeways, Anaheim stadium 
and The Block of Orange.  Few 
areas of open space and natural 
vegetation in the vicinity of the 
proposed station location except 
for along the Santa Ana river. 

Visual impacts around proposed 
station include areas of 
urbanization including mixed 
residential, commercial, industrial, 
utility lines, and freeways.  Few 
areas of open space and natural 
vegetation in the vicinity of the 
proposed station location except 
for along the Santa Ana river. 

 4 3 2 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 

No wetland impacts. No wetland impacts. No wetland impacts. 

 5 5 5 
Water Resources 

 
No water resource impacts. No water resource impacts. No water resource impacts. 

 5 5 5 
Floodplain Impacts 

 
 

There is 1 floodplain impacted. There is 1 floodplain impacted. There is 1 floodplain impacted. 

 3 3 3 
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Evaluation Criteria 

 

Anaheim (Edison 
Field/Metrolink) Anaheim – Interstate 5 Garden Grove 

Threatened & Endangered 
Species Impacts 

 

Impact to San Fernando Valley 
Spineflower. 

Impact to San Fernando Valley 
Spineflower. 

Impact to San Fernando Valley 
Spineflower. 

 4 4 4 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 

No known impacts to any minority 
population or low-income 
households. 

Potential impacts to a minority 
population of approximately 3,200 
people. No known impacts to any 
low-income households. 

Potential impacts to a minority 
population of approximately 8,000 
people. No known impacts to any 
low-income households. 

 5 4 2 
Community & Neighborhood 

Impacts 
 

The City of Anaheim would be 
impacted. 

The City of Anaheim would be 
impacted. 

The City of Garden Grove would 
be impacted. 

 4 3 2 
Farmland Impacts 

 
No farmland impacts. No farmland impacts. No farmland impacts. 

 5 5 5 
Minimize Impacts to Cultural Resources. 

Cultural Resources Impacts 
 

No known cultural resources. No known cultural resources. No known cultural resources. 

 5 5 5 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

No parks and recreation/wildlife 
refuge resources. 

No parks and recreation/wildlife 
refuge resources. 

No parks and recreation/wildlife 
refuge resources. 

 5 5 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints There is 1 distinct soil type.  
Possible impacts from 
liquefaction. 

There is 1 distinct soil type.  
Possible impacts from 
liquefaction. 

There is 1 distinct soil type.  
Possible impacts from liquefaction. 

 3 3 3 
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Evaluation Criteria 

 

Anaheim (Edison 
Field/Metrolink) Anaheim – Interstate 5 Garden Grove 

Seismic Constraints 
 
 

Potential impacts from 2 major 
seismic areas and faults. 

Potential impacts from 2 major 
seismic areas and faults. 

Potential impacts from 2 major 
seismic areas and faults. 

 3 3 3 
Maximize Avoidance of Areas with Potential Hazardous Materials. 

Hazardous Materials/Waste 
Constraints 

There is 1 known hazardous 
material/waste site in the 
immediate vicinity. 

No known hazardous 
material/waste sites. 

There is 1 known hazardous 
material/waste site in the 
immediate vicinity. 

 4 5 4 
 
 

 
 
 
 
 
 
 
 
 

 
  

 1  2  3  4  5 
Highly Unfavorable          Highly Favorable 
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County - High-Speed Train Station Evaluation Matrix 

Central Orange County (Anaheim) to Oceanside – Southern Orange County Stations 
Station Name = Station Carried Forward                                     Station Name = Station Eliminated          

 
 

Evaluation Criteria 
 

Irvine Transportation 
Center 

Irvine – I-5 at Jeffery 
Road Newport Beach 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
   

    
Population & Employment 

Catchment 
 

Data Based on 2020 Forecasts 

Population: 1,307,800 persons 
Employment: 906,503 persons 

Population: 1,618,714 persons 
Employment: 1,149,916 persons 

Population: 1,705,610 persons 
Employment: 1,200,373 persons 

 3 3 4 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• John Wayne – 7.5mi (12 km) 
• I-5 
• Arterials 
• Amtrak 
• OCTA Buses 
• Metrolink  
 

• John Wayne – 5.5mi. (8.8 km)
• I-5 
• I-405 
• Arterials 
• OCTA Buses 
 
 

• John Wayne – 1.5 mi (2.9 km)
• SR-73 
• Arterials 
• OCTA Buses 
 
 

 4 3 2 
Minimize Operating and Capital Costs. 

Operational Issues 
 

 

Shared-use with Amtrak and 
Metrolink. 

New VHS/Maglev station New VHS/Maglev station 

 3 4 4 
Construction Issues 

 
 

Existing station, but potential 
flight path restrictions (El Toro) 
on structures. 

New aerial station; nearby 
freeway interchanges 

Location on curve and in a trench; 
is a challenge; nearby freeway 
ramps and drainage channel in 
vicinity. 

 4 3 2 
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Evaluation Criteria 

 

Irvine Transportation 
Center 

Irvine – I-5 at Jeffery 
Road Newport Beach 

Capital Cost 
 

 

Existing station off sets some 
costs 

New station - aerial New station; site complicated by 
roads and drainage channel at 
site. 

 4 3 2 
Right-of-Way Issues/Cost 

 
 

Existing site, plus new land New land; proximity to “Old town 
Irvine” a potential issue. 

Highly constrained by freeway & 
arterial roads. 

 4 3 2 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

Land use is mixed residential, 
commercial, light industrial, office 
space, with some areas of open 
space and farmland. 

Land use is mixed residential, 
commercial, light industrial, office 
space, with some areas of open 
space and farmland. 

Land use is mixed residential, 
commercial, office space, with 
some areas of open space and 
recreational uses. 

 4 3 2 
Visual Quality Impacts 

 
 

 

Visual impacts around proposed 
station include residential, mixed 
commercial, industrial, freeways.  
Areas of open space, natural 
vegetation, and farmland in the 
vicinity of the proposed station 
location. 

Visual impacts around proposed 
station include residential, mixed 
commercial, industrial, freeways.  
Areas of open space, natural 
vegetation, and farmland in the 
vicinity of the proposed station 
location. 

Visual impacts around proposed 
station include mixed residential, 
commercial, office space, and 
freeways.  Areas of open space, 
natural vegetation, and Newport 
Back Bay are in the vicinity of the 
proposed station location. 

 4 3 2 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 

No wetland impacts. No wetland impacts. No wetland impacts. 

 5 5 5 
Water Resources 

 
No water resource impacts. No water resource impacts. No water resource impacts. 

 5 5 5 
Floodplain Impacts 

 
 

There is 1 100-year floodplain 
zone impact. 

There is 1 100-year floodplain 
zone impact. 

No floodplain impacts. 

 4 4 5 
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Evaluation Criteria 

 

Irvine Transportation 
Center 

Irvine – I-5 at Jeffery 
Road Newport Beach 

Threatened & Endangered 
Species Impacts 

 

No impacts to any sensitive 
species. 

No impacts to any sensitive 
species. 

Impacts to 3 threatened or 
endangered species or species of 
special concern. 

 5 5 2 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 

No known impacts to any 
minority population or low-
income households. 

No known impacts to any 
minority population or low-
income households. 

No known impacts to any minority 
population or low-income 
households. 

 5 5 5 
Community & Neighborhood 

Impacts 
The City of Irvine would be 
impacted. 

The City of Irvine would be 
impacted. 

The City of Newport Beach and 
community of Santa Ana Heights 
would be impacted. 

 4 4 2 
Farmland Impacts 

 
No farmland impacts. Impacts to several parcels of 

Prime Farmland. 
No farmland impacts. 

 5 4 5 
Minimize Impacts to Cultural Resources. 

Cultural Resources Impacts 
 

No known cultural resources. No known cultural resources. No known cultural resources. 

 5 5 5 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

No parks or recreation/wildlife 
refuge resources. 

No parks or recreation/wildlife 
refuge resources. 

No parks or recreation/wildlife 
refuge resources. 

 5 5 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints There is 1 distinct soil type.  
Possible impacts from 
liquefaction. 

There is 1 distinct soil type.  
Possible impacts from 
liquefaction. 

There is 1 distinct soil type.  
Possible impacts from liquefaction. 

 3 3 3 
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Evaluation Criteria 

 

Irvine Transportation 
Center 

Irvine – I-5 at Jeffery 
Road Newport Beach 

Seismic Constraints 
 
 

Potential impacts from 1 major 
seismic area and fault. 

Potential impacts from 1 major 
seismic area and fault. 

Potential impacts from one major 
seismic area and fault. 

 3 3 3 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 

No known hazardous 
material/waste sites. 

No known hazardous 
material/waste sites. 

No known hazardous 
material/waste sites. 

 5 5 5 

 1  2  3  4  5  
Highly Unfavorable             Highly Favorable 
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Station Evaluation Matrix 

Central Orange County (Anaheim) to Oceanside – North San Diego County Stations 
Station Name = Station Carried Forward                                     Station Name = Station Eliminated          

 
 

Evaluation Criteria 
 

Oceanside 
Transportation Center 

Oceanside– I-5 at 
Oceanside Blvd. 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
  

   
Population & Employment 

Catchment 
 

Data Based on 2020 Forecasts 

Population: 458,045 persons 
Employment: 259,653 persons 

Population: 507,306 persons 
Employment: 273,692 persons 

 2 2 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• Lindbergh – 34mi. (54.4 km) 
• I-5 
• Arterials 
• NCTD Buses 
• Amtrak 
• Coaster 
• Metrolink  
• NCTD Oceanside/Escondido LRT
 

• Lindbergh – 33mi. (52.8 km) 
• I-5 
• Arterials 
• NCTD Buses 
• Potential LRT station - NCTD 

Oceanside/Escondido Line 
 

 4 3 
Minimize Operating and Capital Costs. 

Operational Issues 
 

Shared-use with Amtrak, Coaster, 
and Metrolink 

New VHS/Maglev station 

 3 4 
Construction Issues 

 
 

New tracks; and one 
configuration has depressed 
alignment. 

New station - aerial 

 4 3 
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Evaluation Criteria 

 

Oceanside 
Transportation Center 

Oceanside– I-5 at 
Oceanside Blvd. 

Capital Cost 
 

Existing station off sets some 
costs. 

New station - aerial 

 4 3 
Right-of-Way Issues/Cost 

 
Constrained by tracks for future 
Oceanside-Escondido LRT. 

I-5 bordered by private property 

 3 3 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

Land use is mixed residential, 
commercial, office space, with 
some areas of open space and 
recreational uses. 

Land use is mixed residential, 
commercial, office space, with 
some areas of open space and 
recreational uses. 

 4 3 
Visual Quality Impacts 

 
 

 

View impacts around proposed 
station include residential, mixed 
commercial, and I-5 freeway.  
Some areas of open space, 
natural vegetation, beaches, and 
the Pacific Ocean dominate the 
views in the vicinity of the 
proposed station location. 

View impacts around proposed 
station include residential, mixed 
commercial, and I-5 freeway.  
Some areas of open space, natural 
vegetation, beaches, and the 
Pacific Ocean dominate the views 
in the vicinity of the proposed 
station location. 

 3 2 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 

Impact to 1 wetland. Impacts to 1 wetland. 

 3 3 
Water Resources 

 
No water resource impacts. No water resource impacts. 

 5 5 
Floodplain Impacts 

 
 

There is 1 100-year floodplain 
zone impacted. 

There is 1 100-year floodplain 
zone impacted. 

 3 3 



APPENDIX 2-H Los Angeles to San Diego via Orange County 
California High-Speed Train Program EIR/EIS HST Station/Alignment Screening Evaluation 

  Table 2-H-20 Page 42 of 51 U.S. Department 
of Transportation
Federal Railroad
Administration 

 
Evaluation Criteria 

 

Oceanside 
Transportation Center 

Oceanside– I-5 at 
Oceanside Blvd. 

Threatened & Endangered 
Species Impacts 

 

Impact to 1 threatened or 
endangered species or species of 
special concern. 

Impact to 1 threatened or 
endangered species or species of 
special concern. 

 4 4 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 
 
 

Potential impacts to a minority 
population of approximately 300 
people. No known impacts to any 
low-income households. 

Potential impacts to a minority 
population of approximately 650 
people. No known impacts to any 
low-income households. 

 4 3 
Community & Neighborhood 

Impacts 
 

The City of Oceanside would be 
impacted. 

The City of Oceanside would be 
impacted. 

 3 3 
Farmland Impacts 

 
No farmland impacts. No farmland impacts. 

 5 5 
Minimize Impacts to Cultural Resources. 
Cultural Resources Impacts There is 1 known cultural 

resource in the immediate 
vicinity. 

There is 1 known cultural resource 
in the immediate vicinity. 

 3 3 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

No parks or recreation/wildlife 
refuge resources. 

No parks or recreation/wildlife 
refuge resources. 

 5 5 
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Evaluation Criteria 

 

Oceanside 
Transportation Center 

Oceanside– I-5 at 
Oceanside Blvd. 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints There is 1 distinct soil type. 

Possible impacts from liquefaction 
occur in the immediate vicinity. 

There is 1 distinct soil type. 
Possible impacts from liquefaction 
occur in the immediate vicinity. 

 3 3 
Seismic Constraints 

 
 

Potential impacts from 1 major 
seismic area and fault. 

Potential impacts from 1 major 
seismic area and fault. 

 3 3 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
There is 1 known hazardous 
material/waste site in the 
immediate vicinity. 

No known hazardous 
material/waste sites. 

 4 5 
 

 1  2  3  4  5  
Highly Unfavorable            Highly Favorable
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Station Evaluation Matrix 

Oceanside to San Diego – Central San Diego County Stations 
Station Name = Station Carried Forward                                     Station Name = Station Eliminated          

 
 

Evaluation Criteria 
 

Solana Beach - Amtrak Solana Beach – I-5 at 
Lomas Santa Fe Dr. 

University Towne 
Centre 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
   

    
Population & Employment 

Catchment 
 

Data Based on 2020 Forecasts 

Population: 496,489 persons 
Employment: 305,176 persons 

Population: 560,328 persons 
Employment: 348,080 persons 

Population: 888,420 persons 
Employment: 549,639 persons 

 2 2 2 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• SD Airport – 17mi. (27.2 km) 
• I-5 
• Arterials 
• NCTD Buses 
• Coaster 
• Amtrak  
 

• SD Airport – 17mi. (27.2 km) 
• I-5 
• NCTD Buses 
 

• SD Airport – 9.5mi. (15.2 km) 
• I-5 
• Arterials 
• NCTD Buses 
• MTDB Buses 
• Potential LRT station - San 

Diego Trolley 
 

 3 2 4 
Minimize Operating and Capital Costs. 

Operational Issues 
 

Shared-use New VHS/Maglev station New VHS/Maglev station - 
Shared-use 

 3 4 3 
Construction Issues 

 
 

 

Station platforms already in a 
trench; difficult to widen for more 
tracks. 

Narrow I-5 median; little ROW Station in deep tunnel under 
UTC. 

 2 3 1 
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Evaluation Criteria 

 
Solana Beach - Amtrak Solana Beach – I-5 at 

Lomas Santa Fe Dr. 
University Towne 

Centre 

Capital Cost 
 

 

Partially off set by existing station New station - aerial Highest capital cost of the 3 
options because station is in a 
tunnel. 

 3 2 1 
Right-of-Way Issues/Cost 

 
 

Partially off set by existing station Narrow I-5 median; little ROW Tunnel below public streets. 

 3 2 3 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

Land use is mixed residential and 
commercial with some areas of 
open space and recreational uses. 

Land use is mixed residential and 
commercial with some areas of 
open space and recreational uses. 

Land use is mixed residential, 
light industrial and commercial, 
and areas of open space. 

 4 2 3 
Visual Quality Impacts 

 
 

View impacts around proposed 
station include residential, light 
commercial, and I-5 freeway.  
Some areas of open space, 
natural vegetation, beaches, and 
the Pacific Ocean dominate the 
views in the vicinity of the 
proposed station location. 

View impacts around proposed 
station include residential, light 
commercial, and I-5 freeway.  
Some areas of open space, 
natural vegetation, beaches, and 
the Pacific Ocean dominate the 
views in the vicinity of the 
proposed station location. 

View impacts around proposed 
station include mixed residential, 
and I-5 freeway.  Areas of open 
space, natural vegetation, rolling 
hills, beaches, and the Pacific 
Ocean dominate the views in the 
vicinity of the proposed station 
location.  The station is in close 
proximity to the UCSD campus. 

 4 2 3 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 

No wetland impacts. Impact to 1 wetland. No wetland impacts. 

 5 3 5 
Water Resources 

 
No water resource impacts. No water resource impacts. No water resource impacts. 

 5 5 5 
Floodplain Impacts 

 
No floodplain impacts. There is 1 100-year floodplain 

zone impact. 
No floodplain impacts. 

 5 3 5 
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Evaluation Criteria 

 
Solana Beach - Amtrak Solana Beach – I-5 at 

Lomas Santa Fe Dr. 
University Towne 

Centre 

Threatened & Endangered 
Species Impacts 

No impacts to any sensitive 
species. 

No impacts to any sensitive 
species. 

Impacts to two threatened or 
endangered species or species 
of special concern. 

 5 5 3 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 
 

No known impacts to any minority 
population or low-income 
households. 

No known impacts to any minority 
population or low-income 
households. 

No known impacts to any 
minority population or low-
income households. 

 5 5 5 
Community & Neighborhood 

Impacts 
Solana Beach and Eden Gardens 
would be impacted. 

Solana Beach and Eden Gardens 
would be impacted. 

The City of San Diego and the 
community of University City 
would be impacted. 

 3 3 3 
Farmland Impacts 

 
No farmland impacts. No farmland impacts. No farmland impacts. 

 5 5 5 
Minimize Impacts to Cultural Resources. 

Cultural Resources Impacts 
 
 

There is 1 cultural resource in the 
immediate vicinity. 

There is 1 cultural resource in the 
immediate vicinity. 

There is 1 cultural resource in 
the immediate vicinity. 

 3 3 3 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

No parks or recreation/wildlife 
refuge resources. 

No parks or recreation/wildlife 
refuge resources. 

No parks or recreation/wildlife 
refuge resources. 

 5 5 5 
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Evaluation Criteria 

 
Solana Beach - Amtrak Solana Beach – I-5 at 

Lomas Santa Fe Dr. 
University Towne 

Centre 

Maximize Avoidance of Areas with Geologic and Soils Constraints. 
Soils/Slope Constraints There is 1 distinct soil type.  

Possible impacts from liquefaction 
occur in the immediate vicinity. 

There is 1 distinct soil type.  
Possible impacts from liquefaction 
occur in the immediate vicinity. 

There is 1 distinct soil type.  
Possible impacts from 
liquefaction occur in the 
immediate vicinity. 

 3 3 3 
Seismic Constraints 

 
 

Potential impacts from 1 major 
seismic area and fault. 

Potential impacts from 1 major 
seismic area and fault. 

Potential impacts from 1 major 
seismic area and fault. 

 3 3 2 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
 

No known hazardous 
material/waste sites. 

No known hazardous 
material/waste sites. 

No known hazardous 
material/waste sites. 

 5 5 5 
 
 

 1  2  3  4  5  
Highly Unfavorable             Highly Favorable
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Table 2-H-20 continued 
Los Angeles to San Diego via Orange County – High-Speed Train Station Evaluation Matrix 

Oceanside to San Diego – Downtown / Airport Stations 
Station Name = Station Carried Forward                                     Station Name = Station Eliminated          

 
 

Evaluation Criteria 
 

Santa Fe Depot San Diego Airport 

Maximize Ridership/Revenue Potential. 
Travel Time 

 
Refer to Options D1a and D1b Refer to Option D2 

   
Population & Employment 

Catchment 
 

Data Based on 2020 Forecasts 

Population: 1,262,755 persons 
Employment: 661,334 persons 

Population: 1,311,448 persons 
Employment: 698,369 persons 

 4 4 
Maximize Connectivity and Accessibility. 

Intermodal Connections 
 

 
 

• SD Airport – 1.5mi. (2.4 km) 
• I-5 
• Arterials 
• MTDB Buses 
• San Diego Trolley 
• Amtrak 
• Coaster 
 
For details refer to Intermodal 
Connections in Section 4.1.4 

• SD Airport – 1 mi. (1.6 km) 
• I-5 
• Arterials 
• MTDB Buses 
• San Diego Trolley 
 
 
 
For details refer to Intermodal 
Connections in Section 4.1.4 

 4 3 
Minimize Operating and Capital Costs. 

Operational Issues 
 

 

Shared-use with Amtrak and 
Coaster 

New VHS/Maglev; optional 
LOSSAN site. 

 3 4 
Construction Issues 

 
 

Existing historic station; existing 
hub for local transit including 
light-rail. Under Option D1b, VHS 
train platforms would be below 
grade. 

Aerial station, challenge is 
proximity to I-5 and the San 
Diego Trolley station. 

 2 3 
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Evaluation Criteria 

 
Santa Fe Depot San Diego Airport 

Capital Cost 
 

Partial off set by existing station. New station 

 4 3 
Right-of-Way Issues/Cost 

 
Partial off set by existing station. New station in highly constrained 

area. 

 4 2 
Maximize Compatibility with Existing and Planned Development. 

Land Use Compatibility and 
Conflicts 

 
 

 

Land use is common to heavy 
urbanized downtown areas with a 
mixture of residential, 
commercial, industrial, heavy 
office space, and transportation 
centers. 

Land use is common to heavy 
urbanized downtown areas with a 
mixture of residential, 
commercial, industrial, heavy 
office space, and transportation 
centers. 

 4 4 
Visual Quality Impacts 

 
 

 

Visual impacts around proposed 
station are heavy urbanization 
including mixed residential, 
commercial, industrial, and utility 
lines.  No areas of open space or 
natural vegetation.  San Diego 
Bay and the Pacific Ocean 
dominate the view to the west. 

Visual impacts around proposed 
station are heavy urbanization 
including mixed residential, 
commercial, industrial, and utility 
lines.  No areas of open space or 
natural vegetation.  San Diego 
Bay and the Pacific Ocean 
dominate the view to the west. 

 3 3 
Minimize Impacts to Natural Resources. 

Wetland Impacts 
 

No wetland impacts. No wetland impacts. 

 5 5 
Water Resources 

 
No water resource impacts. No water resource impacts. 

 5 5 
Floodplain Impacts 

 
No floodplain impacts. No floodplain impacts. 

 5 5 
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Evaluation Criteria 

 
Santa Fe Depot San Diego Airport 

Threatened & Endangered 
Species Impacts 

 

No impacts to any sensitive 
species. 
 

No impacts to any sensitive 
species. 

 5 5 
Minimize Impacts to Social and Economic Resources. 

Environmental Justice 
Impacts 

(Demographics) 

No known impacts to any 
minority population or low-
income households. 

Potential impacts to minority 
population of approximately 500 
people. No known impacts to any 
low-income households. 

 5 4 
Community & Neighborhood 

Impacts 
The City of San Diego, Old Town, 
and Loma Portal would be 
impacted. 

The City of San Diego and Middle 
Town would be impacted. 

 4 4 
Farmland Impacts 

 
No farmland impacts. No farmland impacts. 

 5 5 
Minimize Impacts to Cultural Resources. 
Cultural Resources Impacts There are several cultural 

resources that occur in the 
immediate vicinity. 

There is one cultural resource 
that occurs in the immediate 
vicinity. 

 3 4 
Parks & Recreation/Wildlife 

Refuge Impacts 
 

No parks or recreation/wildlife 
refuge resources. 

No parks or recreation/wildlife 
refuge resources. 

 5 5 
Maximize Avoidance of Areas with Geologic and Soils Constraints. 

Soils/Slope Constraints One distinct soil type occurs 
within the area of the proposed 
station.  Possible impacts from 
liquefaction occur in the 
immediate vicinity of the 
proposed station. 

One distinct soil type occurs 
within the area of the proposed 
station.  Possible impacts from 
liquefaction occur in the 
immediate vicinity of the 
proposed station. 

 3 3 
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Evaluation Criteria 

 
Santa Fe Depot San Diego Airport 

Seismic Constraints 
 
 

Potential impacts from 1 major 
seismic area and fault. 

Potential impacts from 1 major 
seismic area and fault. 

 3 3 
Maximize Avoidance of Areas with Potential Hazardous Materials. 
Hazardous Materials/Waste 

Constraints 
No known hazardous 
material/waste sites. 

There are 2 known hazardous 
material/waste sites in the 
immediate vicinity. 

 5 4 
 
 

 1  2  3  4  5  
Highly Unfavorable         Highly Favorable 
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The Sacramento to Bakersfield Screening Evaluation 
The Bakersfield to Los Angeles Screening Evaluation 
The Los Angeles to San Diego via Inland Empire Screening Evaluation 
The Los Angeles to San Diego via Orange County Screening Evaluation 
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Summary Table:  Evaluation Methodology and Criteria (units evaluated) 
                                                                                                                                                                           

Regional Applications/Variances  
Objective 

 
Criteria 

 
Screening 

Method 
Bay Area to 

Merced 
Sac to Bake Bake to LA LA to SD 

Inland 
Empire 

LA to SD 
Orange 
County 

Maximize Ridership/Revenue 
Potential 

 Travel Time 
 Length 
 Population/Employment Catchment 

 Minutes 
 Kilometer 
 # of persons 

 Minutes 
 Miles/km 
 Qual. 

 Minutes 
 Miles/km 
 Qual. 

 Minutes 
 Miles/km 
 Qual. 

 Minutes 
 Miles/km 
 Qual. 

 Minutes 
 Miles/km 
 Qual. 

Maximize Connectivity and 
Accessibility 

 Intermodal Connections  Qual.  Qual.  Qual.  Qual.  Qual.  Qual. 

Minimize Operating and 
Capital Costs 

 Length 
 Operational Issues  
 Construction Issues 
 Capital Cost  
 Right-of-Way Issues/Cost 

 Kilometer 
 Qual. 
 Qual. 
 Dollars 
 Dollars 

 Miles/km 
 Qual. 
 Qual. 
 Dollars 
 Qual. 

 Qual. 
 Qual. 
 Qual. 
 Dollars/Qual. 
 Qual. 

 Miles/km 
 Qual. 
 Qual. 
 Dollars 
 Qual. 

 Miles/km 
 Qual. 
 Qual. 
 Dollars/Qual. 
 Qual. 

 Miles/km 
 Qual. 
 Qual. 
 Dollars/Qual. 
 Qual. 

Maximize Compatibility with 
Existing and Planned 
Development 

 Land Use Compatibility and Conflicts 
 
 
 
 
 
 Visual Quality Impacts 

 Identify 
Incompatible/
Conflicting 
Land Uses 

 
 
 Identify 
location and 
type 

 List 
Incompatible/
Conflicting 
Land Uses 

 
 
 Identify 
location and 
type 

 % of 
alignment 
option with 
conflicting 
land uses 

 
 # of scenic 
corridor and 
river crossings 

 List 
Incompatible/
Conflicting 
Land Uses 

 
 
 Identify 
location and 
type 

 List 
Incompatible/
Conflicting 
Land Uses 

 
 
 Identify 
location and 
type and 
characterize 
alignment 

 List 
Incompatible/
Conflicting 
Land Uses 

 
 
 Identify 
location and 
type  

Minimize Impacts to Natural 
Resources 

 Water Resources 
 
 
 Floodplain Impacts 

 
 
 
 
 
 Wetlands 

 
 
 

 # of crossings 
 
 
 # and length 
of crossings 

 
 
 
 
 # of crossings 
and sensitivity 

 
 
 

 # of crossings 
 
 
 # and length 
of crossings, 
and % of 
length in 
floodplain 

 
 # and list of 
crossings and 
sensitivity 

 
 

 # of crossings 
 
 
 # and length 
of crossings, 
and acres of 
encroachment 

 
 
 # of crossings 
and acres of 
encroachment 

 
 

 # of crossings 
and sensitivity 

 
 Identify 
crossings/encr
oachments 

 
 
 
 # of crossings 
and sensitivity 

 
 
 

 # of crossings 
and sensitivity  

 
 # and list of 
crossings 

 
 
 
 
 # of crossings 
and sensitivity, 
including 
vernal pools 

 

 # of crossings 
 
 
 # of 
floodplains 

 
 
 
 
 # of crossings 
and list of 
crossings 
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Regional Applications/Variances  
Objective 

 
Criteria 

 
Screening 

Method 
Bay Area to 

Merced 
Sac to Bake Bake to LA LA to SD 

Inland 
Empire 

LA to SD 
Orange 
County 

 Threatened & Endangered Species 
Impacts 

 Identify and 
list species 

 Identify and 
list species 
and M2 
impacted 

 Identify and 
list species 
and acres of 
habitat 

 Identify and 
list species 

 Identify and 
list species 

 Identify and 
list species  

 

Minimize Impacts to Social 
and Economic Resources 

 Environmental Justice Impacts 
(Demographics) 

 
 
 
 
 
 
 Farmland Impacts 

 Identify areas 
where minority 
or low-income 
pop. Exceeds 
50 % of the 
total pop. 

 
 
 Acres of 
prime, unique, 
or farmland of 
Statewide 
importance 

 # of block 
groups and # 
of people 

 
 
 
 
 
 M2 of prime, 
unique, or 
farmland of 
Statewide 
importance 

 # of people 
(minority pop.) 
and # of 
households 
(low income 
pop.) 

 
 
 Acres of 
prime, unique, 
or farmland of 
Statewide 
importance 

 # of people 
(minority pop.) 
and # of 
households 
(low income 
pop.) 

 
 
 Identify areas 
of impact 

 Identify areas 
where minority 
or low-income 
pop. Exceeds 
50 % of the 
total pop and 
qual. comp. 

 
 Acres of 
prime, unique, 
or farmland of 
Statewide 
importance 

 # of people 
(minority pop.) 
and # of 
households 
(low income 
pop.) 

 
 
 # of parcels 

Minimize Impacts to Cultural 
Resources 

 Cultural Resources Impacts 
 
 
 
 
 
 
 Community and Neighborhood 
Impacts 

 
 

 
 Parks & Recreation/Wildlife Refuge 
Impacts 

 # of resources 
and identify 
each 

 
 
 
 
 Identify areas 
that will be 
divided or 
disrupted 

 
 # of resources 
and identify 
each 

 # of resources 
and identify 
each 

 
 
 
 
 Qual. – part of 
Land Use 
Compatibility/
Conflicts 

 
 # of resources 
and identify 
each  

 # of resources 
and identify 
each 

 
 
 
 
 Qual. – part of 
Land Use 
Compatibility/
Conflicts 

 
 # of resources 
and acres 

 # of resources 
and identify 
each and qual. 
Description of 
potential areas 
of concern 

 
 Qual. – part of 
Land Use 
Compatibility/
Conflicts 

 
 # of resources 
and identify 
each  

 

 # of resources 
and identify 
each  

 
 
 
 
 Qual. – part of 
Land Use 
Compatibility/
Conflicts 

 
 # of resources 
and identify 
each  

 # of resources 
and identify 
each  

 
 
 
 
 # of comm. 
and neighbor-
hood impacts 

 
 
 # of resources 
and identify 
each  

Maximize Avoidance of Areas 
with Geologic and Soils 
Constraints 

 Soils/Slope Constraints 
 
 
 Seismic Constraints 

 Identify area 
(M2)  

 
 # of resources 
and discuss 
each  

 Identify area 
(M2)  

 

 Identify faults 
and nature of 
crossing 

 N/A 
 
 
 N/A 

 Identify 
Constraints 

 
 Identify faults 
and nature of 
crossing 

 Identify 
Constraints 

 
 Identify faults 
and nature of 
crossing 

 Identify 
Constraints 

 
 Identify faults 
and nature of 
crossing  
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Regional Applications/Variances  
Objective 

 
Criteria 

 
Screening 

Method 
Bay Area to 

Merced 
Sac to Bake Bake to LA LA to SD 

Inland 
Empire 

LA to SD 
Orange 
County 

Maximize Avoidance of Areas 
with Potential Hazardous 
Materials 

 Hazardous Materials/Waste 
Constraints 

 # of resources  N/A  N/A  # of resources  # of resources  # of resources  

 
*‘Qual.’ Refers to criteria that is analyzed and/or presented qualitatively. 
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4.0 ALIGNMENT/STATION SCREENING EVALUATION 
 
 
As part of previous studies, a number of alignment options and general station locations were studied 
and evaluated.  Many of the options considered were deemed non-viable or significantly inferior to other 
options considered, due to their individual physical and environmental constraints, performance, cost and 
potential impacts.  A number of specific alignment and station location options remain within the 
generally defined corridors described in the previous chapter.  These options, as well as other options 
which arise during the screening process, will need to be evaluated at a planning level and screened to 
identify the most viable options for more detailed study as part of the Program EIR/EIS.  This screening 
evaluation will be based on key objectives of the system and is consistent with the design parameters 
and evaluation criteria applied in the previous Corridor Evaluation completed in December 1999. 
 
 
4.1 EVALUATION OBJECTIVES AND CRITERIA  
 
A number of key objectives and criteria have been established for application to this alignment and 
station screening evaluation.  While the objectives and criteria listed in Table 4.1-1 are primarily based on 
previous corridor evaluation studies for the purposes of consistency, they have been enhanced to reflect 
the performance goals and criteria described in Chapter 2.0, as established by the Authority for this 
project.  The objectives and criteria are divided into two main categories of engineering and 
environmental as summarized in the table below and described in the following sections.   

 
Table 4.1-1 

High-Speed Train Alignment/Station Evaluation Objectives and Criteria 
 

Objective Criteria 

Maximize Ridership/Revenue Potential § Travel Time 
§ Length 
§ Population/Employment Catchment 

Maximize Connectivity and Accessibility § Intermodal Connections 

Minimize Operating and Capital Costs § Length 
§ Operational Issues  
§ Construction Issues 
§ Capital Cost  
§ Right-of-Way Issues/Cost 

Maximize Compatibility with Existing and Planned Development § Land Use Compatibility and Conflicts 
§ Visual Quality Impacts 

Minimize Impacts to Natural Resources § Water Resources 
§ Floodplain Impacts 
§ Threatened & Endangered Species Impacts 

Minimize Impacts to Social and Economic Resources § Environmental Justice Impacts (Demographics) 
§ Farmland Impacts 

Minimize Impacts to Cultural Resources § Cultural Resources Impacts 
§ Parks & Recreation/Wildlife Refuge Impacts 

Maximize Avoidance of Areas with Geologic and Soils Constraints § Soils/Slope Constraints 
§ Seismic Constraints 

Maximize Avoidance of Areas with Potential Hazardous Materials § Hazardous Materials/Waste Constraints 
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4.2 ENGINEERING EVALUATION CRITERIA  
 
The engineering evaluation criteria focus on cost and travel time as primary indicators of engineering 
viability and ridership potential.  For instance, if capital costs are appropriately estimated addressing a 
comprehensive list of cost elements, the cost estimates will reflect the level of physical constraints and 
construction difficulty associated with a particular alignment or station option as well as the general 
viability of that option.  Likewise, estimated travel times indicate the differences in potential ridership, 
when compared among various alignment and station options. 
 
Items such as capital, operating and maintenance costs and travel times can be quantified for each of the 
alignment and station options considered.  Methods and assumptions for measurement and evaluation of 
these criteria are described in this section. 
 
Other engineering criteria such as operational, construction and right of way issues need to be identified 
and presented in a qualitative manner for each of the options to provide context for the evaluation.  Any 
condition that poses a significant constraint or opportunity for the operation and/or construction of a 
high-speed train system should be identified and described for each alignment and station option. 
 
4.2.1 Ridership/Revenue Potential 
 
The development of ridership and revenue forecasts for each of the alignment and station options is 
beyond the scope and timeframe of this screening evaluation.  Two items will be measured to indicate 
the relative ridership and revenue potential of each alignment and station options.  Travel time will be 
estimated to indicate the relative attractiveness of alignment options.  The population and employment 
within the reasonable catchment area will be quantified in indicate the potential ridership of each station 
option. 
 

A. TRAVEL TIME ESTIMATING 
 

Travel times should be estimated for each of the alignment options based on alignment 
geometry, top speed assumptions and general train performance characteristics.  Specifically, the 
travel time estimates should account for acceleration and deceleration capabilities of each 
technology and the ability of each technology to maintain passenger comfort criteria through 
horizontal and vertical curves.    Speed degradation on sustained vertical grades has been 
estimated based on simulations to verify and validate the results of the travel times estimated in 
previous corridor evaluation studies.   Travel time estimating worksheets have been developed by 
the Program Manager as part of previous studies and will be provided for application in this 
screening evaluation.  The travel time worksheets contain top speed assumptions and 
acceleration/deceleration rates and formulas.  An example travel time worksheet is shown below 
in Table 4.2-1.  Travel time worksheet files are included in Appendix B for use by the Regional 
Teams in this screening evaluation. 

 
Travel times should be estimated for both technologies for both local and express service.  For 
dwell times at intermediate stations, two minutes per station stop was assumed.  All train running 
times include a six-percent "schedule recovery time" based on European high-speed train 
practice. 

 
Travel times should be estimated and reported in the evaluation tables on an express basis 
between station endpoints of each segment being evaluated.  Travel times should also be 
estimated between each intermediate station (stations between the segment endpoints) for use 
in verifying overall segment estimates and answering public/agency questions on the screening 
results.  These intermediate travel time estimates should be included in the travel time estimating 
worksheet in the appendix materials of the regional screening evaluation report. 
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Table 4.2-1 
Example Travel Time Worksheet 

 
Segments Local Travel Time Express Travel Time  

Stations Length Max V Ta Tv Td Tss Tt* Avg V Max V Ta Tv Td Tt* Avg V 
Begin End km km/h min min min min min km/h km/h Min min min min km/h 

SD MM 16.1 250 2.7 1.4 2.2 0.0 6.7 145 250 2.7 2.5 0.0 5.5 175 
MM Esc 23.7 250 2.7 3.3 2.2 2.0 10.7 133 250 0.0 5.7 0.0 6.0 236 
Esc Tem 47.1 325 3.5 5.5 2.9 2.0 14.7 192 325 0.0 8.7 0.0 9.2 307 
Tem Riv 60.5 325 3.5 8.0 2.9 2.0 17.3 210 325 0.0 11.2 0.0 11.8 307 
Riv Ont 28.8 250 2.7 4.5 2.2 2.0 12.0 144 250 0.0 6.9 0.0 7.3 236 
Ont ESG 25.9 250 2.7 3.8 2.2 2.0 11.3 138 250 0.0 6.2 0.0 6.6 236 
ESG LA 40.6 250 2.1 10.2 1.8 2.0 17.1 142 200 0.0 11.3 1.8 13.8 176 

Total Length = 242.6 Total Travel Time (min) =  89.8 Total Travel Time (min) =  60.3 
Notes:  Ta – acceleration time     SD – San Diego Riv - Riverside  
 Tv – time at max velocity    MM – Mira Mesa Ont - Ontario  
 Td – deceleration time    Esc – Escondido ESG – East San Gabriel  
 Tss – station stopping time    Tem – Temecula  LA – Los Angeles 
 Tt* - total travel time including 6% schedule recovery  
 
 
B. POPULATION/EMPLOYMENT CATCHMENT 
 

The amount of population and/or employment within a defined area surrounding a potential 
station option will serve as an indicator of ridership potential.  This measurement will be 
applicable in comparing station options a significant distance apart (> five miles [eight 
kilometers]).  Population and employment information should be quantified based on the best 
available data (e.g., regional travel demand model, census data).  Previous studies defined the 
catchment area as within a 20-mile (32.2-kilometer) radius of the station, except in cases where 
two stations were within 20 miles (32.2-kilometers) of each other, in which case a 10-mile (16.1-
kilometer) radius catchment area was assumed. 

 
4.2.2 Connectivity and Accessibility 
 
Stations serve as the only point of access or connection to the proposed high-speed train system.  The 
selection of station locations is one of the key considerations that will affect the relative effectiveness and 
efficiency of the proposed high-speed train service.  The number of and spacing between stations and 
local access to these sites are critical to the trade-off between system accessibility to riders and line haul 
travel time.  The location of the stations with respect to travel markets and transportation infrastructure, 
the ease and availability of intermodal access to and from the station, and the travel time to and from the 
station can be critical determinants of system performance.  Each of these factors should be considered 
and described qualitatively as part of the evaluation of each station location option.  These factors should 
be quantified to the extent possible at this conceptual level of detail to support the qualitative discussion.  
Specifically, number of intermodal connections available and their proximity to the station option should 
be quantified at each station option considered. 
 
4.2.3 Capital Cost Estimating 
 
Capital cost estimating should follow the methods and assumptions defined and applied in the previous 
corridor evaluation.  In that study, the capital costs were categorized into discrete cost elements.  In 
general, the capital costs were estimated by determining the appropriate unit costs for the identified cost 
elements and the cost element quantities from conceptual high-speed train alignment plans.  Each cost 
element is defined below along with the methods and assumptions applied in each case.  Many of these 
elements have recently been reviewed as part of the Peer Reviews of the Corridor Evaluation 
commissioned by the Authority.  Some of the assumptions contained herein may be revised prior to the 
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detailed evaluation of alternatives in the next stage of this program.  However, application of these 
assumptions will be consistent with past evaluations and will provide appropriate level of detail for the 
comparison of alignment and station options at this screening level. 
 
Capital costs should be estimated and reported between station endpoints of each segment being 
evaluated.  Capital costs should also be estimated between each intermediate station (stations between 
the segment endpoints) and intermediate nodes (branching/joining points for alignment options between 
the segment endpoints) for use in verifying overall segment estimates and answering public/agency 
questions on the screening results.  These intermediate capital cost estimates should be included in the 
appendix materials of the regional screening evaluation report. 
 

A. ALIGNMENT COSTS 
 

Track and Guideway Items 
 

High-Speed Train Track/Guideway:  for steel-wheel-on-steel-rail systems (VHS), this 
includes ballast, subballast rails, ties, fasteners, and special trackwork (turnouts, sidings, 
etc.).  For maglev systems, this consists of the guideway beams including glide surfaces, 
guidance rails, and stator packs (electrically powered linear motor built directly into the 
guideway which generates the propulsion for the maglev system).  The track required in 
the maintenance and service facilities, as well as the at-grade or elevated reinforced 
concrete substructures/foundation guideway costs, including switches, within 
maintenance and service facilities are included in the cost of the those facilities. 
 
Track/guideway unit costs were applied per unit length of alignment.  For the train 
technologies, separate unit costs were applied to account for lengths of ballasted track 
section and direct fixation (slab track).  Separate unit costs were applied to account for 
maglev at-grade and elevated guideway construction.  Special trackwork costs were 
estimated based on the length of the segment and the need for special track/guideway 
features, such as turnouts, crossovers, etc.  Special trackwork costs were estimated at 15 
percent of total track/guideway costs. 

 
Earthwork and Related Items 

 
Included in the detailed categories below are all the earthwork elements and other items related 
to site development. 

 
Site Preparation:  the costs for "clearing and grubbing" which cover the removal of 
unsuitable surface debris, and removal of vegetation.  This also includes the cost of 
"grading" which is the movement of dirt around the site to prepare the surface for 
construction.  Site preparation also includes work done to make the site usable after the 
demolition of existing structures. 
 
Unit costs for site preparation were applied to the total area required for earthwork 
operations along a given segment.  The amount of area was based on the earthwork 
volume calculations. 
 
Earthwork:  the general category of "earthwork" is made up of four constituent activities:  
excavation, embankment, spoil, and borrow.  Earthwork incidental to the construction of 
a structure, such as the excavation for a bridge foundation, would not be included here -
- that cost is a part of the structural estimates. 
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Unit costs of earthwork were applied to the total volume of earthwork required along a 
given segment.  A digital terrain model was used to calculate the earthwork volumes 
based on the profile of each segment. 
 
Landscaping:  for areas alongside the tracks/guideways within the high-speed train right-
of-way.  Plantings in station areas are included under passenger stations.  The 
landscaping along the route includes the seeding of cut slopes and embankments.   
 
Fencing:  a security chain link fence 8 feet (2.5 meters) in height along the right-of-way.  
All at-grade sections, cut and fill sections, tunnel portals, maintenance areas, and any 
other areas where tracks are accessible to public will be fully fenced.  A unit cost for 
fencing was applied per length of alignment. 
 
Drainage Facilities:  includes culverts and other structures needed for track/guideway 
and cross drainage purposes only, including track underdrains if needed.  This does not 
include the cost of bridges or bridge drainage costs.  The cost of drainage facilities was 
estimated at five percent of the cost of earthwork for each segment. 

 
Structures, Tunnels and Walls 

 
Structures are defined as those appurtenant elements that require structural engineering for 
system design, and fall into the categories below.  Buildings (such as passenger terminals and 
maintenance facilities) are not included under structures but are in other elements.   

 
Viaducts and Bridges:  costs for prestressed reinforced concrete aerial structures include 
the bridge, as well as the abutment (for a bridge or viaduct).  Cost for that bridge would 
consist of the excavation for the abutment including all wing walls and transition slabs.  
The foundation work would also be included as well as the earthwork needed to 
construct the foundations.  Waterway crossings that were calculated on a per crossing 
basis are included under bridge costs. 
 
It should be noted that in California a similar structural section is expected to be required 
for both maglev and VHS technologies -- since aerial structure design for both are 
controlled by the same seismic loading combination, accessibility, and serviceability 
requirements.  In geographical areas of lower seismicity (outside our study area), other 
loading combinations (e.g., live load) may control.  Under those conditions, the lower live 
load of maglev vehicles over rail vehicles may result in a reduction of construction costs 
for aerial structures. 
 
A unit cost was applied per length of aerial structure.  Different unit costs were used for 
standard aerial guideway and special structures requiring spans greater than 120 feet 
(36.6 meters), and for heights exceeding 30 feet (9.1 meters). 
 
High-Speed Train Tunnels:  tunnel boring machine (TBM) and drill and blast (D&B) 
tunnels constructed beneath the ground level that only require surface occupation 
(construction access) at the openings of the tunnel.  The costs for these tunnels for the 
high-speed train system include all structural work, ventilation systems, electrical 
systems related to tunnel (such as lighting, fans, etc.), special drainage, etc. needed to 
make the tunnel ready to receive the railroad.  This item does not include the track, 
signaling or traction power systems.  Unit costs were applied per length of single and 
double track tunnel sections. 
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Seismic Chambers:  an oversized tunnel segment to accommodate track realignment and 
passage of the train subsequent to a major fault rupture event where an especially large 
displacement is expected. 
 
Retaining Walls:   used to support embankments and retained fill along cut sections 
(retaining walls that are a part of abutments for bridges are included in the bridge costs).     
 
Crash Walls:  structural walls (including foundations and walls) required to prevent 
incursion of vehicles from one area to another.  Generally, they are included whenever 
the high-speed train track/guideway is at-grade and adjacent to (within 30 feet [9.1 
meters]) existing freight and passenger rail operations on dedicated portions of the high-
speed train line (or alternative).  Crash walls are also required adjacent to existing 
structures where prescribed by horizontal clearances (Ref.  Caltrans Bridge and American 
Railway Engineering and Maintenance-of-Way Association [AREMA] Standards). 
 
Sound Walls:  walls used only for sound mitigation, including all foundations and 
appurtenances needed for their support.  Sound walls are included in segments where 
adjacent land uses warrant their use.  For a given segment, the amount of sound wall 
required was based on the percentage of developed land uses along that segment.  This 
sound mitigation cost (cost of walls/mile [walls/meter]) was estimated separately from, 
and in addition to, the environmental mitigation cost (factor of line construction cost). 

 
Grade Separations 

 
Bridges and Undercrossings:   highway and railroad overcrossings/undercrossings of the 
high-speed train system.  All crossings with other transportation facilities must be grade-
separated from the high-speed train system.  The unit costs applied for these grade 
separations include all of the cost elements necessary to complete the construction of the 
grade separations, such as earthwork, traffic handling, drainage, etc.  The number of 
existing crossings (roadway and rail) per segment was quantified per USGS planimetric 
information, field reconnaissance and other mapping sources according to type (at-
grade, under or over) and size (primary, secondary and minor roadways).  Judgments 
were made regarding the proposed crossing type, including the option of closure for 
minor roadways, and costs were calculated on a per-crossing basis.   

 
Building Items   

 
Passenger Stations:  platforms, circulation, lighting, security measures and all auxiliary 
spaces including intermodal connection areas.  Spaces are provided within the station for 
ticket sales, passenger information, station administration, baggage handling, and a 
reasonable amount of commercial space for newsstands, restaurants, etc.  Different 
station facility unit costs were applied to four separate station classifications:  terminal, 
urban, suburban and rural.  The different unit costs account for differences in station 
size, configuration and general location.  These costs are assumed to be a rough 
average, since station costs are expected to vary widely at specific locations.  
 
These average station costs per category will not be useful in the comparison of station 
options in this screening evaluation.  Since the size requirements of the stations do not 
vary per specific station location option, the right-of-way costs and major physical 
constraints will be the key differentiating factors in the comparison of individual station 
location options. Regional Teams should apply local right-of-way cost information as the 
primary cost comparison factor for this screening effort.  Major physical constraints 
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should be identified and the associated effects on capital cost should be discussed 
qualitatively and quantified to the extent possible.  More detailed station construction 
unit costs will be applied in subsequent evaluations. 

 
Site Development & Parking:  the paving, parking structures and landscaping of the site 
around the passenger station building.  Also included is the provision of street and 
roadway modifications necessary to provide access to the site.  Different site 
development unit costs were also applied to the four station classifications:  terminal, 
urban, suburban and rural. 

 
Rail and Utility Relocation 

 
Railroad Relocation:  the cost of track relocations (temporary or permanent) required to 
place high-speed train track/guideway into existing rail corridors, including all 
construction work needed to relocate the railroad, including earthwork, trackwork, etc.  A 
unit cost was applied to the length of alignment requiring relocation. 
 
Utility Relocation:  the cost of major utility relocations that must be done before 
constructing the facilities, such as: overhead power lines, pipelines, sewers and 
fiberoptics and underground ductbanks.  Different unit costs were applied to the total 
length of alignment based on the intensity of land use development along the alignment. 

 
B. RIGHT-OF-WAY ITEMS 

 
The total cost associated with the purchase of land and/or easement rights for the high-speed 
train system.  This includes relocation assistance and demolition costs.  Property values and 
acquisition costs can range from quite modest in undeveloped areas, to quite significant in areas 
where high-value commercial properties near the stations are needed.  In some cases, the cost 
of acquisition services may equal or exceed the cost of the property itself.  These costs include 
those for title searches, appraisals, legal fees, title insurance, surveys, and various other 
processes.  
 
The cost estimates assume that a minimum right-of-way width of 50 feet (15.2 meters) is 
necessary throughout the length of each segment.  Even when the alignment is primarily within 
existing rail rights-of-way, costs are estimated to account for the purchase and or lease 
agreements necessary for operation in these corridors.  Wider right-of-way sections are 
necessary in mountainous areas where large cut and fill slopes are required.   
 
Three general parameters were followed:  (1) a minimum right-of-way corridor of 50 feet (15.2 
meters) has been assumed in congested corridors; (2) a 100-foot (30.4-meter) corridor has been 
assumed in less developed areas to allow for drainage, future expansion and maintenance needs; 
and (3) a wider corridor was assumed in variable terrain to allow for cut and fill slopes. 
 
The Regional Teams should review the unit costs applied in the previous study realizing that they 
were applied on an overall average basis.  For the purposes of this screening, right-of-way unit 
costs should be revised as necessary in each region to reflect local market conditions. 

 
C. ENVIRONMENTAL IMPACT MITIGATION 

 
This cost is total cost associated with mitigation of environmental impacts such as wetland 
replacement, parkland mitigation, and biological resource/habitat replacement or enhancement.  
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Noise mitigation with sound walls and right-of-way impact and relocation mitigation are 
estimated separately as defined above. 
 
The total cost of environmental mitigation was estimated to be three percent of the line 
construction costs (i.e. track, earthwork, structures, etc.) for each segment, based on other 
recently implemented transportation corridors in California.  The environmental mitigation cost 
per length of track/guideway is anticipated to be the same for both VHS and maglev systems. 
 
This factor is applied on the average to estimate a total cost of mitigation.  It is not useful as a 
distinguishing factor in the screening evaluation.  The potential environmental impacts are 
evaluated as part of the environmental criteria in Section 4.3.   

 
D. SYSTEM ELEMENTS 

 
Signaling and Communications Items 

 
Signaling:  These costs cover the cost of wayside, on-board and central control software 
and hardware for the overall signaling system.  The unit costs are applied per length of 
track/guideway.  The VHS technologies operate either on the basis of moving block 
technology with automatic train protection (ATP) or automatic train control (ATC) and 
automatic train operation (ATO). 
 
Communications: includes a high capacity fiber optic backbone with full redundancy, 
which is key for the operation of the Supervisory Control and Data Acquisition (SCADA) 
and reliable ATC systems.  The communication system will be used for operations; 
maintenance and emergencies; phone and fax capabilities (enroute); closed circuit 
television; public information systems; public address systems; and other monitoring and 
detection devices needed for a safe and efficient operating system.  The unit costs are 
applied per length of track/guideway. 
 
Wayside Protection Systems:  includes systems/equipment to monitor and/or detect 
obstacles that may be placed or fall onto the track/guideway; intrusion; flooding; wind; 
seismic activity and equipment failures (broken rails, hot axles, dragging equipment, 
etc.).  The unit costs are applied per length of track/guideway. 

 
Electrification Items 

 
Traction Power Supply:  This cost is the entire cost of the substations, including site 
preparation; foundations; cable trenches; fencing; electrical equipment, etc.  The unit 
costs are applied per unit length of track/guideway.  It does not include the cost of 
transmission lines from the local utility source to the substations; those are included in 
the energy costs, a part of the operating and maintenance costs.  These costs are 
different for VHS and maglev. 
 
Traction Power Distribution: This cost is for VHS systems, which includes the catenary 
poles and foundations; the catenary wires and supports; tensioning devices; power 
feeders and returns; transformers and other appurtenances.  For maglev systems, it 
includes the power transmission cables and control equipment along the guideway as 
well as the 3-phase longstator cable windings (mounted in the stator packs on the 
underside of the guideway).  The unit costs are applied per unit length of 
track/guideway. 
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E. VEHICLE AND SUPPORT FACILITY COSTS 
 

The capital costs associated with vehicles and support maintenance facilities will not be included 
in this screening evaluation.  They will be addressed in the next stage of this program. 

 
F. PROGRAM IMPLEMENTATION COSTS 

 
Costs for these elements are computed as a percentage of the total of construction and 
procurement costs.  The percentages are intended to represent the average overall cost of these 
implementation items, based on implementation of rail transit and other related improvement 
projects throughout the state.   The percentages are predicated on a Design-Build (DB) and 
Design-Build-Operate-and-Maintain (DBOM) procurement approach and would be significantly 
higher using a traditional procurement approach.  These costs would be divided between the 
owner and the contractor in this procurement approach and are noted accordingly.   These costs 
are not useful in the screening evaluation; however, they should be maintained in the cost 
estimates for overall consistency in the order of magnitude. 

 
Preliminary Engineering and Environmental Review 
 
These are preliminary engineering design costs to approximately a 35 percent level.  This will 
include geotechnical investigations; land surveying and mapping; engineering; architecture; 
landscape architecture; traffic engineering; right-of-way engineering and preparation of 
preliminary plans and analyses in all necessary technical disciplines; and various other technical 
studies and support of the draft environmental document.  The environmental review would 
entail all studies and analyses necessary to complete both federal and state required 
environmental documents. (Owner - 2.5 percent) 
 
Program & Design Management 
 
Costs for the overall management and administration of the project.  Included were the Program 
Manager's office, contract management and administration, project control including both cost 
and schedule, general administration, computer support, quality assurance, configuration 
management, system safety, publications, public relations, support of the bidding process, 
agency liaison, community information and involvement and legal support.  (Owner - 5.0 percent) 
 
Final Design 
 
Costs for final design and preparation of construction and procurement documents for all facilities 
and systems.  This will include geotechnical investigations; land surveying and mapping; 
engineering; architecture; landscape architecture; traffic engineering; right-of-way engineering; 
preparation of plans and specifications in all necessary technical disciplines; and various other 
technical studies and support of the final design process.  Design support during construction, 
including shop drawing review is also included in this item.  (Contractor - 5.0 percent) 
 
Construction & Procurement Management 
 
Costs for all management of construction and procurement work after contracts are awarded to 
contractors or suppliers.  This will include on-site inspection in factory and field, quality control, 
contract administration and acceptance inspection.  (Owner – 1.0 percent; Contractor – 4.0 
percent)   
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Agency Costs 
 
The costs of maintaining the owner's organization during the entire program, whether that owner 
is a franchisee or a government agency.  (Owner - 1.0 percent) 
 
Force Account Costs 
 
Costs for the services of other organizations or agencies of local, state or federal government 
that may be required to support the project.  Work within railroad rights-of-way may be on force 
account with the appropriate railroad.  There may be unforeseen costs as a result of moving the 
railroad to allow for high-speed trains.  (Owner - 1.0 percent) 
 
Risk Management 
 
The costs of owner-supplied insurance or any other allowances decided to be applied for the 
management of risk to the owner.  (Owner - 6.0 percent) 
 
Testing & Pre-Revenue Operations 
 
The costs of pre-revenue testing, acceptance testing, safety certification and training related to 
start-up of the system for revenue service.  These costs would be included in the DBOM contract.  
These costs are not included as part of the program implementation costs for this screening 
evaluation. 

 
G. CONTINGENCIES  

 
A contingency is added as a percentage of overall project costs -- based on past experience for 
projects in early stages of definition.  Contingencies should not be considered as potential 
savings.  They are an allowance added to a basic estimate to account for items and conditions 
that cannot be assessed at the time of the estimate.  The contingency amount is expected to be 
reduced as the project matures.  The contingency is estimated at 25 percent of the total of 
construction costs. 

 
H. UNIT COSTS 

 
Unit costs were developed for each cost element described above.  The unit costs are presented 
by cost element in Appendix C. 

 
 

4.3 ENVIRONMENTAL EVALUATION CRITERIA  
 
The environmental constraints and impacts criteria, while meeting the objectives outlined in Table 4.1-1, 
will focus on environmental issues that can affect the location or selection of alignments and stations.  
These are organized into five overall environmental categories as outlined below.   
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Table 4.3-1 

Environmental Evaluation Criteria 
 

Category Criteria 

Land Use § Land Use Compatibility and Conflicts 
 § Visual Quality Impacts  

Natural Resources § Water Resources Impacts 
 § Floodplain Impacts 
 § Wetlands Impacts 
 § Threatened & Endangered Species Impacts 

Social and Economic Resources § Environmental Justice (Demographics) 
 § Community & Neighborhood Impacts 
 § Farmland Impacts  

Cultural Resources § Cultural Resources Impacts  
 § Parks & Recreation/Wildlife Refuge Impacts 

Engineering and Environmental Constraints § Soils/Slope Constraints 
 § Seismic Constraints 
 § Hazardous Materials/Waste Constraints 

 
 
In addition to the environmental issues listed above, Regional Teams may identify other issues that could 
affect the location and selection of alignments and stations specific to their regional study area.  In those 
cases, each Regional Team should document the reasons for evaluation and the methodologies employed 
in the regional High-Speed Train Alignments/Stations Screening Evaluation report.   
 
To identify potential impacts for the alignments and station locations, a number of readily available 
baseline digital data sources were provided for use with ESRI-compatible Geographic Information System 
(GIS) software (ArcView v.3.2 or ArcInfo v.8.02).  Digital data included SPOT 10-meter resolution satellite 
imagery (available for 1998-2000) and USGS Digital Raster Graphics (DRGs) (1:24,000 and 1:100,000), 
which may be used as base map information.  Digital data specifically pertinent to each topic is identified 
in the methodology that follows.  GIS data will be provided to the Regional Consultant Teams for use in 
the evaluation of alignments and stations created in a CAD/MicroStation environment.  Refer to Task 1.9 
– GIS Data Management Plan10 for a complete discussion of the GIS protocols).  Teams are encouraged 
to update/supplement the baseline data with more detailed data, if available, with the understanding that 
the data will be the property of the Authority at the end of the project along with Federal Geographic 
Data Committee- (FGDC-) compliant metadata.  Additional information will have to be obtained by the 
Regional Teams as part of the project including general plans (all elements and community plans) from 
the jurisdictions traversed by the corridors and regional planning documents.  All documents obtained for 
the project will also become the property of the Authority. 
 
For evaluation of alignments and stations, right-of-way widths dictated by engineering requirements 
should be utilized (refer to Section 3.2.8). Right-of-way should be used to identify the amount of area 
within each segment containing certain characteristics.  These segment widths should be used for the 
water resources, floodplains analysis; parks, recreation areas and wildlife refuges analysis; farmlands; 
land use compatibility analysis; and the hazardous materials/waste analysis.  Other environmental issues 
will use various buffer widths that extend beyond the conceptual right-of-way for the segments.  For 
consistency between regional studies, each buffer width has been identified based upon the specific 

                                                                 
10 Parsons Brinckerhoff.  California High-Speed Train Program EIR/EIS, Task 1.9 – GIS Data Management Plan.  Prepared for 
California High-Speed Rail Authority, February 2001.  
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analysis needs of the environmental issue and is described in Section 4.3.1 within each specific evaluation 
methodology.  
 
While some of the evaluation can occur through the use of the data sources provided, field 
reconnaissance will be required to view on-the-ground conditions and to provide relative values of certain 
resources.  Generally this field investigation will take the form of “windshield” surveys.  In cases where 
the alignment is not generally visible from the nearby roadway network, other methods should be used, 
such as high-rail vehicles or aerial reconnaissance.  However, “walking” the entire alignment should not 
be necessary at this level of analysis.  The methodologies used for analyzing the potential environmental 
impacts are identified below. 
 
Certain environmental regulations require a demonstration that avoidance alternatives have been 
evaluated when there are impacts to publicly-owned land from a park, recreation area, or wildlife or 
waterfowl refuge, or land from a historic site eligible for or listed on the National Register of Historic Places 
(Section 4[f] of the Department of Transportation Act); wetlands (Executive Order 11990); and 
floodplains (Executive Order 11988).  According to Section 4(f) of the Department of Transportation Act, 
the Secretary of Transportation may approve a federal transportation project only if there is no feasible 
and prudent alternative to the use of such land, and; the proposal includes all possible planning to 
minimize harm to the Section 4(f) land resulting from such use.  Executive Order 11990 (wetlands) 
requires federal agencies to refrain from giving financial support or other assistance to projects that will 
encroach upon public or private wetlands unless the agency finds that there are no reasonable 
alternatives to the proposed project and that the proposed project includes all reasonable mitigation 
recommendations to minimize the adverse effects of the project.  Executive Order 11988 (floodplains) 
directs all federal agencies to avoid all short-term and long-term adverse impacts associated with 
floodplain modification and to avoid direct and indirect support of development within 100-year 
floodplains whenever there is a reasonable alternative available.  When evaluating these three types of 
resources based on the limited level of information available for screening, the Regional Teams should 
clearly document why certain segments/stations have been screened from further evaluation.   
 
4.3.1 Environmental Screening Methodology 
 

A. LAND USE 
 

Land Use Compatibility and Conflicts 
 
Existing development throughout the state varies widely from dense urban areas to suburban 
areas to farmlands.  Land use compatibility and conflicts include consideration of proximity 
impacts on adjacent land uses, such as noise, vibration, and visual impacts along segments and 
traffic and air quality impacts at stations.  Potential land use conflicts may arise from siting a 
high-speed train alignment or stations within residential areas, near schools, and adjacent to 
parks and recreational areas among others.  For this evaluation stations are considered to include 
the station, platforms, parking facilities, and ancillary facilities.  
 
Utilizing the SPOT images provided in the GIS Database, digital land use data, general plans, and 
field reconnaissance, the Regional Teams should evaluate land use compatibility and conflicts for 
alignments and stations as discussed below. 
 

Alignments:   
• The best land use compatibility scenario for siting high-speed train alignments was 

identified to be within or along designated transportation or utility corridors.  The 
Regional Teams need to identify the dominant general land uses within and adjacent 
to the proposed segment.  Existing land use classifications for this evaluation should 
include transportation/utility corridors, recreational, open space/undeveloped, 
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farmland, institutional (schools, hospitals, churches, libraries, military), commercial, 
office, industrial, and residential.  In areas of mixed uses, classify as mixed use, but 
identify those uses that are most common. 

 
Stations: 
• The adjacent circulation network around proposed stations should be qualitatively 

evaluated to identify if sufficient roadway capacity exists to support the station.  If 
not, the Regional Teams need to identify what measures may be required to handle 
traffic in and around proposed stations.   

• Identify if the location of a station would lead to conversion of adjacent land uses 
that would be incompatible with general plan land uses (e.g., conversion to 
commercial uses in areas not planned for such uses).  It should be assumed that 
commercial development would be induced near stations.  This should be evaluated 
against the general plans and other policy documents to identify incompatibility.  Any 
conflict with these policy documents would be considered potentially significant. 

• Identify station locations that would provide for intermodal connections.  This would 
be considered to be a potentially compatible land use scenario. 

 
Visual Quality Impacts 
 
High-speed train projects, which are typically large, linear elements that traverse various types of 
terrain, land use, water features, vegetation, and development, can often have a substantial 
visual effect.  The effects can be adverse or beneficial.  The public acceptance of a proposed 
transportation improvement is often dependent upon the public’s understanding and acceptance 
of its visual quality effects. 
 
The U.S. Department of Transportation developed guidelines for assessing visual impact of 
transportation facilities, particularly highways.  The methodology applied in the evaluation of the 
high-speed train corridors utilized this method to identify areas where there may be the potential 
for visual quality impacts.  The methodology considers the visual impact of high-speed trains for 
all viewer groups, including adjacent land users (views of the project) as well as high-speed train 
users (views from the train).  Potential physical changes to the environment, such as cuts/fills, 
elevated structures, water crossings, and loss of major vegetation and urban development need 
to be identified.  In addition, those viewers who would be sensitive to visual changes, such as 
residents, park users, and travelers along the proposed facility should also be identified.  To 
conduct the evaluation, USGS DEMs should be used to identify the topography and areas of cuts, 
fills, tunnels, and elevated structures.  GIS data gathered for other components of this study, 
including water crossings, populated areas, and parks and recreational resources should also be 
utilized. 
 
The location and type of sensitive “first-row” viewers should be identified and overlaid on the 
high-speed train segments.  First-row viewers are the nearest viewers that can see the alignment 
or other potential project elements.  In urban areas, this is probably the adjacent properties, if 
they are sensitive (as defined above).  In more open or rural areas, the first row receivers may 
be located some distance away.  (Note:  The sensitive viewers from the train should be assumed 
for the entire segment and do not have to be further identified.) 
 
In addition, the location and type of potential major physical changes (cut/fill slopes, aerial 
structure, tunnel portals, station locations, etc.) should be identified and overlaid on the high-
speed train segments.  Areas with sensitive first-row receivers and potential major physical 
changes is the area where there is a high potential for visual impacts.   
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Highly sensitive visual resources that would be visible from the segments (and would, thus, have 
views of the segments) should be identified.  These would include such resources as scenic 
highways, wild and scenic rivers (as defined by the Wild and Scenic Rivers Act of 1968), scenic 
overlooks or viewpoints, National Park land and State Park land, wilderness areas (as defined by 
the Wilderness Act of 1964), etc.  Review local general plans and other policy documents to 
identify locally important visual resources.   
 

B. NATURAL RESOURCES 
 

Water Resources Impacts 
 

Water resources for this stage of environmental evaluation include streams, rivers, lakes, and 
sensitive natural drainage basins or watersheds (surface flow).  Identifying water resources is 
important to comply with federal and state laws requiring that these resources be identified and 
impacts to them avoided or minimized. High-speed train corridors should avoid or minimize 
effects to watersheds or natural drainage patterns.  Water resources are also identified to 
minimize degradation of water quality.  
 
Using the USGS hydrographic features in the GIS Database, the number of water resources 
crossed by a segment should be quantified to identify the level of potential impact.  In urbanized 
areas, it is likely that many of the crossings are channelized or otherwise improved, rather than 
natural.  Impacts would be considered greater for crossings of natural streams and rivers and 
watersheds compared to previously improved channels because of potential wetland and 
sensitive habitat impacts.  The Regional Teams should delineate watersheds and drainage 
patterns and note the name of the water crossings (when known), whether they are natural or 
improved.  

 
Floodplain Impacts 

 
Floodplains are defined as the area subject to flooding by a 100-year flood.  A 100-year flood is 
caused by a storm of general intensity and duration that would be expected to have a one-
percent chance of occurrence in any given year.   
 
To identify the potential location of areas within the 100-year floodplain, the Regional Teams 
should utilize the Federal Emergency Management Agency digital Federal Insurance Rate Maps.  
The number of floodplain crossings and the total length of the crossings should be quantified. 
The Regional Teams need to document if other segment alternatives were evaluated that may 
avoid or minimize impacts to floodplains.  A floodplain evaluation will be part of the subsequent 
detailed technical studies along with a more detailed evaluation a reasonable avoidance 
alternatives. 

 
Wetland Impacts 
 
Wetlands serve important purposes relating to fish and wildlife, recreation, and other elements of 
the general public interest.  The U.S. Army Corps of Engineers (Corps) and the Environmental 
Protection Agency (EPA) regulate fill of wetlands.  As environmentally vital areas, they constitute 
a productive and valuable public resource; the unnecessary fill of wetlands or alteration should be 
discouraged as contrary to the public interest.  Wetlands are those areas that are inundated or 
saturated by surface or groundwater at a frequency and duration sufficient to support, and that 
under normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, and similar areas. 
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Data from the National Wetlands Inventory (NWI) has been included in the California High-Speed 
Train GIS Database.  Based upon NWI data availability, these maps do not provide full coverage 
of the entire high-speed train study area.  The Regional Teams should utilize other wetlands data 
at their disposal and document source and date of the information used.  This information should 
be supplemented with information on sensitive wetland habitats recorded in the California Natural 
Diversity Database (CNDDB).  The number of wetland crossings should be quantified and the 
potential value of the wetlands assessed and documented (i.e., is the wetland part of a larger 
system of wetlands, are the wetlands part of a wildlife refuge or sanctuary, are there institutional 
restrictions on constructing in the wetlands).  This evaluation will not identify all wetlands likely 
to be encountered within a segment, but rather should quantify potential for impacts to 
previously identified wetlands.  The Regional Teams need to document if other segment 
alternatives were evaluated that may minimize impacts to wetlands (at the screening level, only 
the previously identified wetlands [by others] will be known and true avoidance or minimization 
will not be known).  The Regional Teams should note any special cases where wetlands are 
suspected which could affect the siting of alignments or stations and discuss at a qualitative 
level. Wetlands delineations will be part of the subsequent detailed technical studies along with a 
more detailed evaluation a reasonable avoidance alternatives. 
 
Threatened and Endangered Species Impacts 
 
Protection of plant and animal species of special concern have been afforded recognition by 
federal, state, or local resource conservation agencies, organizations and/or jurisdictions.  These 
include species listed as rare, threatened, and/or endangered by resource conservation agencies 
such as the U.S. Fish and Wildlife Service (USFWS) and California Department of Fish and Game 
(CDFG). 
 
The threatened and endangered species analysis will be based on information obtained from the 
California Natural Diversity Database (CNDDB), contacts with CDFG Natural Heritage Division and 
USFWS, information from available published literature, and existing documentation of special 
status species and habitats in the project area.  The database is not complete or definitive, but it 
includes most of the species that would be required to be addressed under both the federal 
Endangered Species Act (ESA) and the California Endangered Species Act (CESA).  The Regional 
Teams should identify observations of threatened and endangered species and sensitive habitat 
areas traversed (information on sensitive habitat areas can be obtained from the local resource 
agencies).  Field surveys are not required for this analysis.  Locations of special status species 
and their habitats are approximate and are subject to change as a result of seasonal variation, 
local land use changes including urbanization and development and other disturbances.  The 
Regional Teams should identify and list the threatened and endangered species within the right-
of-way or directly adjacent to the segments and station areas.  The number of species is not 
important, but is an indication of potential species to be encountered.  Those species or habitat 
that would require special mitigation or coordination with resource agencies should be 
documented.  More detailed surveys will be part of the subsequent detailed technical studies. 

 
C. SOCIAL AND ECONOMIC RESOURCES 

 
Environmental Justice (Demographics) Impacts 
 
Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations, requires federal agencies to take the appropriate and necessary 
steps to identify and avoid “disproportionately high and adverse” effects of federal projects on 
the health or environment of minority and low-income populations.  The California High-Speed 
Train Project would be required to comply with Executive Order 12898.  The evaluation will 
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identify minority and low-income populations within close proximity of the corridors rather than 
disproportionate impacts, which will be conducted as part of detailed technical studies. 
 
To evaluate the potential for disproportionate effects on populations, the GIS Database information 
from the 1990 U.S. Census (census block groups) should be used to identify low-income and 
minority populations within a 1,400-foot (426.72-meter) buffer.  A 1,400-foot (426.72-meter) buffer 
(700 feet [213.26 meters] either side of the center of the right-of-way) encompasses areas that 
would be directly affected due to displacement from the acquisition of right-of-way, and areas 
outside the right-of-way that could be indirectly affected by noise, vibration, and visual.   
 
Block groups are the smallest area for which census information has been aggregated.  The 
boundaries for block groups have been included in the GIS database.  The buffer encompasses areas 
that would be directly affected due to potential displacement from the acquisition of the right-of-
way, and areas outside the right-of-way that could be indirectly affected by project-related noise, 
vibration, and other indirect effects.  The first variable, percent population below the poverty level, 
should be based on 1989 household income and includes all persons in households with incomes 
below a threshold of $12,674 for a family of four.  The population below the poverty level was 
calculated for all census block groups in the study area.  The second variable included in this 
assessment is the population that is non-white, including Hispanic, which is a multi-racial group.  
Those block groups where the minority or low-income populations exceed 50 percent should be 
identified as areas where there may be the potential for disproportionate impacts. 
 
Community and Neighborhood Impacts 
 
Community and neighborhood impacts include disruption to neighborhoods and physical barriers 
or divisions of established communities that would affect those who live or work in the area.   
 
Utilizing the SPOT images, general plans, and field reconnaissance, the Regional Teams should 
identify areas where segments have the potential to divide or disrupt communities or neighborhoods.  
Segments that extend within or adjacent to existing corridors or rights-of-way would be less likely to 
divide or result in barrier effects.  If segments lie within a new corridor, then field review would be 
required to identify areas that may be divided or separated from other parts of the neighborhood or 
community.  Also note if there is the potential to affect community resources or activity centers.  The 
Regional Teams should identify places where facilities would be separated from the community they 
serve.  Community resources can include police and fire stations, libraries, hospitals, recreational 
facilities, churches, neighborhood shopping areas, schools, and beaches, among others. 
 
Farmland Impacts 
 
Farmlands include Prime Farmland, Unique Farmland, and Farmland of Statewide Importance.  
Prime Farmland is that which can economically produce sustained high yields of basic crops such 
as food, feed, forage, fiber, and oil seed.  Unique Farmland is land other than Prime Farmland or 
Farmland of Statewide Importa nce that is currently used for production of specific high value 
food and fiber crops.  Farmland of Statewide Importance is land other than Prime Farmland that 
has a good combination of physical and chemical characteristics for producing food, feed, forage, 
fiber, and oil seed crops. 
 
Digital farmland mapping has been obtained from the U.S. Natural Resources Conservation 
Service (NCRS) (formerly the Soil Conservation Service) and uploaded into the GIS database.  
Potential impacts to Prime Farmland, Unique Farmland, and Farmland of Statewide Importance 
should be quantified by number of acres within each high-speed train segment and station 
location using the engineering right-of-way widths.  The Regional Teams should also use the 
SPOT data to identify and quantify the number of locations where there are obvious divisions of 
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farmland parcels or parcels that would become isolated and not suitable for continued farming or 
agricultural use. 

 
D. CULTURAL RESOURCES 

 
Cultural Resources Impacts 
 
Cultural resources include historic properties, bridges, districts, and archaeological sites and sites 
that could be considered sacred to Native American groups. Impacts to these resources fall under 
several federal laws, including Section 106 of the National Historic Preservation Act and Section 
4(f) of the Department of Transportation Act.  These laws require consideration of effects to 
historic properties listed in or eligible for the National Register of Historic Places and specifically 
consideration of feasible and prudent avoidance alternatives under Section 4(f).  In addition, 
CEQA requires mitigation, if feasible, of properties listed on the National Register, the California 
Register of Historic Resources, or otherwise identified as of local cultural importance. 
 
Cultural resources data for the analysis were developed principally from the GIS database 
provided by the National Parks Service on National Register resources (please review the address 
provided in the GIS data and not go on the location of the point only).  The California Register 
and any local registers should also be checked, as well as general plans and the cultural resource 
knowledge of team members to identify potential historic and archaeological impacts.  Potential 
impacts to cultural resources should be identified and quantified for those resources within the 
high-speed train segment right-of-way width.  While conducting the evaluation, cultural resources 
within close proximity (first row receiver [see Visual Quality Impacts discussion]) but not actually 
in, the assumed right-of-way that may be affected by high-speed train operation should also be 
identified.     
 
Parks and Recreation/Wildlife Refuge Impacts 
 
Section 4(f) of the United States Department of Transportation Act of 1966 affords protection to 
certain cultural resources and parks and recreational areas.   Section 4(f) resources include publicly 
owned land in a public park, recreation area, or wildlife and waterfowl refuge of national, state or 
local significance as determined by federal, state or local officials having jurisdiction over such 
resource.   Impacts on these resources are critical to assess because of their federal protection.  
Section 4(f) requires consideration of feasible and prudent avoidance alternatives and measures 
to minimize harm. 
 
For this analysis parks, recreation areas, and refuges should be identified and input to the 
California High-Speed Train GIS Database as point information (include name, address, city, 
owner, type of facility), using published maps and general plans (if electronic information is 
unavailable).  Parks, recreation areas, and wildlife refuges potentially affected should be 
identified and quantified by overlaying the alignment and station right-of-way.  While conducting 
the evaluation, resources that are within close proximity (first row receiver [see Visual Quality 
Impacts discussion]) but not actually in the assumed right-of-way that may be affected by high-
speed train operation should be identified.   

 
E. ENGINEERING/ENVIRONMENTAL CONSTRAINTS 

 
Soils/Slope Constraints 
 
Soils and slope constraints include soils with high erodibility, soils with a high propensity to shrink 
or swell under certain soil moisture conditions, and steep slopes (slope greater than nine 
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percent).  Avoidance of these areas is important because of safety, stability of structure 
concerns, construction difficulty, and cost of mitigation.   
 
Soil data, the State Soil Geographic (STATSGO) data was obtained from the U.S. Department of 
Agriculture.  The STATSGO data broadly identifies soil types and properties within the state, 
including erodibility and shrink/swell potential.  The STATSGO data should be used to identify 
erodibility and shrink/swell potential.   
 
Slopes can be identified in GIS using the USGS Digital Elevation Models (DEMs).  Slopes are 
classified into five categories:  0 to 4 percent, 5 to 8 percent, 9 to 15 percent, 16 to 25 percent, 
and greater than 26 percent.  The area of erodible soils, shrink/swell soils, and steep slopes 
(greater than 9 percent) within the right-of-way should be quantified for each segment. 
 
Seismic Constraints 
 
Identifying the location of known active seismic areas and faults is important in developing 
adequate high-speed train safety measures, as well as construction and operational mitigation.  
To do this, the distribution and nature of known active faults and potentially damaging 
seismogenic sources along each of the segments must be identified. 
 
A number of data sources will have to be utilized to identify fault crossings:  California Division of 
Mines and Geology (CDMG) and the USGS, published reports and papers, CDMG Fault Evaluation 
Reports, and data from the Working Group for Northern California Earthquake Potential (NCEP).  
The active fault crossings for high-speed train segments should be quantified and discussed.  
General plans and other sources should be reviewed for information about other seismic hazards 
that might affect the segments, such as mapped areas of liquefaction potential, landslide 
potential, subsidence or uplift potential, etc.  If seismic information is unavailable electronically, 
faults crossing the high-speed train segments should be input to the GIS Database. 
 
Hazardous Materials/Waste Constraints 
 
Known hazardous materials/waste sites are considered constraints to be avoided.  It is state policy, 
in the development of transportation projects, to fully consider and avoid, wherever possible, all 
potential aspects of hazardous materials/waste.  Not only can encountering hazardous 
materials/waste affect the project costs and schedule, but it can also create the potential of 
exposure of people or the environment to hazardous materials/waste.  Materials that constitute 
hazardous waste include petroleum products, pesticides, organic compounds, heavy metals, or other 
materials injurious to human health and the environment. 
 
To evaluate the potential sites a statewide database was obtained from VISTA Information Solutions 
Inc.  The segment right-of-way widths should be used in the hazardous materials/waste analysis.  
The number of potential hazardous waste sites will need to be quantified for each segment.  
Major sites or sites likely to require extensive remediation should be identified.   

 
  

 



California High-Speed Train Program EIR/EIS APPENDIX XX 

  Page X U.S. Department
of Transportation
Federal Railroad
Administration 

 
Section 2.0 of the 

Bay Area to Merced 
Alignment/Station Screening 

Evaluation Methodology 



Bay Area-to-Merced
California High-Speed Train Program EIR/EIS High-Speed Train Screening Evaluation

Page 48U.S. Department
of Transportation
Federal Railroad
Administration

2.0 PARAMETERS/ASSUMPTIONS AND EVALUATION
METHODOLOGY

Unless otherwise noted, the objectives, parameters, criteria, and methodologies described in this report
are consistent with those applied in previous California high-speed train studies and documented in the
California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed Train Alignment/Station Screening
Evaluation Methodology.7

2.1 PARAMETERS/ASSUMPTIONS

High-speed train alignment and station options were developed through consistent application of system,
engineering, and operating parameters as described in Task 1.5.2.  The parameters and assumptions
applied are consistent with those applied in previous planning and engineering studies and are based on
accepted engineering practice, the criteria and experiences of other railway and high-speed train
systems, and recommendations of VHS and maglev manufacturers.

2.1.1 Statewide Parameters/Assumptions

The design, cost, and performance parameters used in developing the alignment and station options are
based on two technology groups (classified by speed) (Figure 2.1-1).  The Very High Speed (VHS) group
includes trains capable of maximum operating speeds near 220 mph (350 km/h) utilizing steel-wheel-on-
steel-rail technology.  Requirements for a VHS system include a dedicated, fully grade-separated right-of-
way (ROW) with overhead centenary for electric propulsion.  It is possible to integrate a VHS system into
existing conventional rail lines in congested urban areas given resolution of certain equipment and
operating compatibility issues.  The magnetic levitation (maglev) group utilizes magnetic forces to lift and
propel the train along a guideway and is designed for maximum operating speeds above that of VHS
technology.  A maglev system requires a dedicated guideway and may share ROW but not track with
conventional train systems.

                                                          
7 Parsons Brinckerhoff.  California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed Train Alignments/Stations Screening
Evaluation Methodology.  Prepared for California High-Speed Rail Authority, May 2001.

Figure 2.1-1:  VHS and Maglev Technology

Maglev (Transrapid)VHS Train (Germany ICE)
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High-speed train system engineering design parameters used in developing the alignments were
documented in Task 1.5.2 and include speeds, geometry, and clearances for both steel-wheel-on-steel-
rail (VHS) and maglev high-speed train technologies.  The parameters and criteria, summarized in Table
2.1-1, are consistent with previous California high-speed train studies and are based on accepted
engineering practice, the criteria and experiences of other railway and high-speed train systems, and
recommendations of VHS and maglev manufacturers.

Table 2.1-1
Summary of Engineering Design Parameters

Parameter Very High-Speed Maglev
Double Track Full Full
Power Source Electric Electric
Grade Separations Full Full
POTENTIAL FOR SHARED USE Yes No
Corridor Width

! Desirable
! Minimum

100 ft (30.4 m)
50 ft (15.2 m)

100 ft (30.4 m)
50 ft (15.2 m)

Top Speed 220 mph
(350 km/h)

240 mph(1)

(385 km/h)
Average Speed 125-155 mph

(200-250 km/h)
145-175 mph

(230-280 km/h)
Acceleration 0.4-1.3 mph/s3

(0.6-2.1 km/h/s4)
1.1-1.9 mph/s

(1.8-3.2 km/h/s)
Deceleration 1.2 mph/s

(1.9 km/h/s)
1.8 mph/s

(2.9 km/h/s)
MINIMUM HORIZONTAL RADIUS 500-650 ft

(150-200 m)
1,150 ft

(350 m) (2)
Minimum Horizontal Radius
(at top speed)

15,600 ft @ 220 mph
(4,750 m @ 350 km/h)

11,500 ft @ 240 mph
(3,500 m @ 385 km/h)

Superelevation
! Actual (Ea)
! Unbalanced (Eu)

7 in (180 mm)
5 in (125 mm)

16°
5°

Grades
! Desirable Maximum
! Absolute Maximum

3.5%
5.0%

NA
10.0%

Minimum Vertical Radius
Crest Curve (at top speed)

157,500 ft @ 220 mph
(48,000 m @ 350 km/h)

205,700 ft @ 240 mph
(62,700 m @ 385 km/h)

Minimum Vertical Radius
Sag Curve (at top speed)

105,000 ft @ 220 mph
(32,000 m @ 350 km/h)

137,100 ft @ 240 mph
(41,800 m @ 385 km/h)

Horizontal Clearance
(centerline of track to face of fixed object)

10 ft 4 in @ 220 mph
(3.1 m @ 350 km/h)

9 ft 5 in @ 240 mph
(2.8 m @ 385 km/h)

Vertical Clearance
(top of rail to face of fixed object)

21 ft (6.4 m) 12 ft 2 in (3.7 m)

Track Centerline Spacing 15 ft 8 in @ 220 mph
(4.7 m @ 350 km/h)

15 ft 9 in @ 240 mph
(4.8 m @ 385 km/h)

Minimum Right-of-Way Requirements
At-Grade/Cut-and-Fill/Retained Fill
Aerial Structure
Tunnel (Double Track)
Tunnel (Twin Single Track)
Trench/Box Section

50 ft (15.2 m)
50 ft (15.2 m)
67 ft (20.4 m)
120 ft (36.6 m)
70 ft (21.3 m)

47 ft (14.3 m)
49 ft (15 m)

67 ft (20.4 m)
120 ft (36.6 m)
73 ft (22.2 m)

Minimum Station Platform Length 1,300 ft (400 m) 1,300 ft (400 m)
Minimum Station Platform Width 30 ft (9 m) 30 ft (9 m)
Notes: 1- Top Speed Defined in Federal Maglev Deployment Plan

2- Transrapid USA, 1998.
3- mph/s – miles per hour-second
4- km/h/s – kilometers per hour-second
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Based on the minimum requirements listed in Table 2.1-1, three general ROW parameters were utilized
for the screening evaluation:  (1) a minimum ROW corridor of 50 feet (15.2 meters) was assumed in
congested corridors; (2) a 100-foot (30.4-meter) corridor was assumed in less developed areas to allow
for drainage, future expansion and maintenance needs; and (3) a wider corridor was assumed in variable
terrain to allow for cut and fill slopes and tunnels.

The overall operations strategy and conceptual service parameters that were assumed for high-speed
train service in California are documented in Task 1.5.2.  Specific scheduling and operations modeling
analysis is currently underway and will be used in future detailed engineering and environmental analyses
in the next phase of this study.

2.1.2 Bay Area-to-Merced Corridor Parameter/Assumption Variances

Variances to the state-wide parameters and assumptions described above were applied for the Bay Area-
to-Merced corridor.  These variances and their underlying reasons are described below.

A. CALTRAIN SHARED USE OPTIONS

The Caltrain Shared Use options described in this report assumes the shared use of Caltrain
commuter rail tracks by high-speed trains.  These options would apply only for the steel-wheel-
on-rail high-speed train technologies.  To allow for potential incremental implementation of a
high-speed train system, two Caltrain Shared Use options are evaluated:

A Basic Service Option, which would include grade separation of road crossings and fencing of
the entire at-grade portion of the Caltrain corridor; however, four track-stations are not assumed
at all local stations for this Option.  Some local stations would be three-track and some two.

A Four-Track Station Option that would be consistent with the established criteria, allowing
for high-speed trains to pass through or bypass local Caltrain stations on separate tracks.

FRA requlations currently prohibit operation of high-speed trains on tracks also used by freight
trains, unless such trains can meet specific FRA criteria regarding “crash worthiness.”  Currently,
the high-speed train equipment in use in Europe and Japan does not meet the FRA criteria.  This
report assumes that high-speed trains will be able to share tracks that would also be used both
by Caltrain commuter rail and freight trains, i.e., that the issues regarding shared use track by
freight and high-speed trains will be overcome.  Possible resolution of this issue could occur via:
(1) the temporal separation of high-speed and freight trains, (2) the removal of the freight trains
from the lines (with commencerate provisions for freight access to the business served),
(3) changes to high-speed train equipment to make it “crash worthy,” and/or (4) revision to the
FRA regulations.

An additional issue that will need to be addressed with shared use operation concerns clearances
to platforms. Caltrain stations have low (eight inches above top of rail maximum) platforms. This
is due to California Public Utiltities Commission (CPUC) regulations regarding horizontal
clearances for conventional railroads. Current Caltrain passenger cars have steps that allow
passengers to ascend from the platforms to the car floors. Special lifts are provided at stations
for wheelchair accessibility. If high-speed trains were to share Caltrain platforms under current
CPUC regulations, then the rolling stock will need to be equipped with stairs or steps. Other
solutions to allow boarding at floor level are possible, but CPUC clearance regulations will need to
be addressed.
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B. TRANSBAY TERMINAL STATION IN SAN FRANCISCO

Two high-speed tracks with one center platform are assumed for the Transbay Terminal Station
Option in San Francisco.  This assumption is consistent with current plans for the Tranbay
Terminal and environmental review currently being carried out by the Peninsula Commute Joint
Power Board and the City and County of  San Francisco.  The number of tracks and platforms at
this location are constrained by the size of the Transbay Terminal site and the need for both
high-speed train and Caltrain tracks and platforms within the proposed new terminal.
Additionally, the assumed High-speed train platform lengths for the Transbay Terminal Station
would be 850 feet.  This is again due to site size constraints at the new terminal.

2.2 EVALUATION METHODOLOGY

As listed in Table 2.2-1, a number of key evaluation objectives and criteria were developed based on
previous studies with enhancements that reflect the Authority’s high-speed train performance goals and
criteria described in Task 1.5.2.  These objectives and criteria have been applied in the screening of high-
speed train alignment and station options developed as part of this process.  Each of the evaluation
criteria is discussed in Chapter 4.0, Alignment and Station Evaluation.

Table 2.2-1
High-Speed Train Alignment/Station Evaluation Objectives and Criteria

OBJECTIVE CRITERIA
MAXIMIZE RIDERSHIP/REVENUE POTENTIAL

•  TRAVEL TIME
•  LENGTH
•  POPULATION/EMPLOYMENT CATCHMENT

MAXIMIZE CONNECTIVITY AND ACCESSIBILITY •  INTERMODAL CONNECTIONS

MINIMIZE OPERATING AND CAPITAL COSTS

•  LENGTH
•  OPERATIONAL ISSUES
•  CONSTRUCTION ISSUES
•  CAPITAL COST
•  RIGHT-OF-WAY ISSUES/COST

MAXIMIZE COMPATIBILITY WITH EXISTING AND
PLANNED DEVELOPMENT

•  LAND USE COMPATIBILITY AND CONFLICTS
•  VISUAL QUALITY IMPACTS

MINIMIZE IMPACTS TO NATURAL RESOURCES
•  WATER RESOURCES
•  FLOODPLAIN IMPACTS
•  THREATENED & ENDANGERED SPECIES IMPACTS

MINIMIZE IMPACTS TO SOCIAL AND ECONOMIC
RESOURCES

•  ENVIRONMENTAL JUSTICE IMPACTS (DEMOGRAPHICS)
•  FARMLAND IMPACTS

MINIMIZE IMPACTS TO CULTURAL RESOURCES
•  CULTURAL RESOURCES IMPACTS
•  PARKS & RECREATION/WILDLIFE REFUGE IMPACTS

MAXIMIZE AVOIDANCE OF AREAS WITH GEOLOGIC
AND SOILS CONSTRAINTS

•  SOILS/SLOPE CONSTRAINTS
•  SEISMIC CONSTRAINTS

MAXIMIZE AVOIDANCE OF AREAS WITH POTENTIAL
HAZARDOUS MATERIALS

•  HAZARDOUS MATERIALS/WASTE CONSTRAINTS

The engineering and environmental methodologies and assumptions used in evaluating the high-speed
train alignment and station options are described in detail in the Authority’s report prepared for
Task 1.5.2.
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2.2.1 Engineering Evaluation Criteria

The engineering evaluation criteria focus on cost and travel time as primary indicators of engineering
viability and ridership potential.  Items such as capital costs and travel times have been quantified for
each of the alignment and station options considered.  Other engineering criteria such as operational,
construction, and ROW issues are presented qualitatively.

The evaluation criteria presented are consistent with the criteria applied in the previous corridor
evaluation study and are based on accepted engineering practice, the criteria and experiences of other
railway and high-speed train systems, and recommendations of VHS and maglev manufacturers.

A. BAY AREA-TO-MERCED CORRIDOR ENGINEERING METHODOLOGY VARIANCES

The Bay Area-to-Merced corridor engineering screening methodology varied from the statewide
approach in the following areas:

•  ROW cost for railroad property was based on recent purchases in the Bay area and for other
similar locations where the UPRR has been willing to sell their ROW.

•  The cost for single track aerial structure was assumed to be 60 percent of the standard
structure.

•  The size of the tunnel bore in the Oakland terminal area was substantially reduced due to
anticipated lower speeds and the restrained available ROW.  No reduction in cost was made
for this reduced tunnel size.  Tunnel costs will be refined once detailed geotechnical data are
available.

2.2.2 Environmental Evaluation Criteria

The objectives related to the environment and the criteria used for evaluation are consistent with NEPA
and CEQA.  The environmental constraints and impacts criteria focus on environmental issues that can
affect the location or selection of alignments and stations.

To identify potential impacts for the alignments and station locations, a number of readily available
resource agency-approved Geographic Information System (GIS)-compatible digital data sources were
used along with published information from federal, state, regional, and local planning documents and
reports.  For evaluation of alignments and stations, ROW widths dictated by engineering requirements
were utilized to identify the amount of area within each segment containing certain characteristics.  Some
environmental issues required using various buffer widths that extended beyond the conceptual ROW for
the segments.  Where noted, field reconnaissance was required to view on-the-ground conditions and to
provide relative values of certain resources.

A. BAY AREA-TO-MERCED CORRIDOR ENVIRONMENTAL METHODOLOGY VARIANCES

For the evaluation of environmental and related alignment and station characteristics, the Bay
Area-to-Merced corridor analysis applied the following variations to the statewide approaches.

•  The catchment area for employees and population in the Year 2020 was assumed to be
equivalent to an airport catchment area rather than a 10-mile radius approach suggested in
the statewide evaluation criteria.  Based on Bay Area experience, it was noted that people
will drive or travel from longer distiances (e.g., from Santa Rosa, Fairfield, Santa Cruz, etc.)
to catch an inter-city flight, and the same assumption has be applied for the inter-city high-
speed train system.
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•  Information regarding hazardous materials was not collected.  The alignments for the Bay
Area-to-Merced corridor are mainly on railroad or highway rights-of-way, and it was assumed
that some level of hazardous materials may be present for such corridors, particularly along
rail rights-of-way.  It was therefore assumed that hazardous material sites would not be a
major distinguising factor for this screeing analysis.

•  An affirmative search was not performed for archeological nor historic architecture sites
along the alignments.  When known, however, historic sites were identifed.

•  Soils/geology/seismic information was not evaluated for station sites.  It was assumed that
high-speed train alignments and stations designs will be based on local soils and geology
information and to withstand maximum credible earthquakes.
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2.0 PARAMETERS/ASSUMPTIONS AND EVALUATION 
METHODOLOGY  

 
 
Unless otherwise noted, the objectives, parameters, criteria, and methodologies described in this report 
are consistent with those applied in previous California high-speed train studies and documented in the 
California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed T ain Alignment/Station Screening 
Evaluation Methodology.

r

                                               

8   
 
 
2.1 PARAMETERS/ASSUMPTIONS 
 
High-speed train alignment and station options were developed through consistent application of system, 
engineering, and operating parameters as described in Task 1.5.2.  The parameters and assumptions 
applied are consistent with those applied in previous planning and engineering studies and are based on 
accepted engineering practice, the criteria and experiences of other railway and high-speed rail systems, 
and recommendations of VHS and maglev manufacturers.   
 
2.1.1 Statewide Parameters/Assumptions 
 
The design, cost, and performance parameters used in developing the alignment and station options are 
based on two technology groups (classified by speed) (Figure 2.1.1).  The Very High Speed (VHS) group 
includes trains capable of maximum operating speeds near 220 mph (350 km/h) utilizing steel-wheel-on-
steel-rail technology.  Requirements for a VHS system include a dedicated, fully grade-separated right-of-
way with overhead catenary for electric propulsion.  It is possible to integrate a VHS system into existing 
conventional rail lines in congested urban areas given resolution of certain equipment and operating 
compatibility issues.  The magnetic levitation (maglev) group utilizes magnetic forces to lift and propel 
the train along a guideway and is designed for maximum operating speeds above that of VHS technology.  
A maglev system requires a dedicated guideway and may share right-of-way but not track with 
conventional train systems.   
 
 Figure 2.1.1 

VHS and Maglev Technology 

 VHS Train (Germany ICE) Maglev (Transrapid) 
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8 Parsons Brinckerhoff.  California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed Train Alignments/Stations Screening 
Evaluation Methodology.  Prepared for California High-Speed Rail Authority, May 2001. 
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High-speed train system engineering design parameters used in developing the alignments were 
documented in Task 1.5.2 and include speeds, geometry, and clearances for both steel-wheel-on-steel-
rail (VHS) and maglev high-speed train technologies.  The parameters and criteria, summarized in Table 
2.1-1, are consistent with previous California high-speed train studies and are based on accepted 
engineering practice, the criteria and experiences of other railway and high-speed train systems, and 
recommendations of VHS and maglev manufacturers.   
 
 

Table 2.1-1 
Summary of Engineering Design Parameters 

 

Parameter Very High-Speed  Maglev 

Double Track Full Full 
Power Source Electric Electric 
Grade Separations Full Full 

Potential for Shared Use Yes No 
Corridor Width 

�� Desirable 
�� Minimum 

 
100 ft (30.4 m) 
50 ft (15.2 m) 

 
100 ft (30.4 m) 
50 ft (15.2 m) 

Top Speed 220 mph 
(350 km/h) 

240 mph(1) 
(385 km/h) 

Average Speed 125-155 mph 
(200-250 km/h) 

145-175 mph 
(230-280 km/h) 

Acceleration 0.4-1.3 mph/s3 
(0.6-2.1 km/h/s4) 

1.1-1.9 mph/s 
(1.8-3.2 km/h/s) 

Deceleration 1.2 mph/s 
(1.9 km/h/s) 

1.8 mph/s 
(2.9 km/h/s) 

Minimum Horizontal Radius 500-650 ft 
(150-200 m) 

1,150 ft 
(350 m) (2) 

Minimum Horizontal Radius 
(at top speed) 

15,600 ft @ 220 mph 
(4,750 m @ 350 km/h) 

11,500 ft @ 240 mph 
(3,500 m @ 385 km/h) 

Superelevation 
�� Actual (Ea) 
�� Unbalanced (Eu) 

 
7 in (180 mm) 
5 in (125 mm) 

 
16� 
5� 

Grades 
�� Desirable Maximum 
�� Absolute Maximum 

 
3.5% 
5.0% 

 
NA 

10.0% 
Minimum Vertical Radius 
Crest Curve (at top speed) 

157,500 ft @ 220 mph 
(48,000 m @ 350 km/h) 

205,700 ft @ 240 mph 
(62,700 m @ 385 km/h) 

Minimum Vertical Radius 
Sag Curve (at top speed) 

105,000 ft @ 220 mph 
(32,000 m @ 350 km/h) 

137,100 ft @ 240 mph 
(41,800 m @ 385 km/h) 

Horizontal Clearance 
(centerline of track to face of fixed object) 

10 ft 4 in @ 220 mph 
(3.1 m @ 350 km/h) 

9 ft 5 in @ 240 mph 
(2.8 m @ 385 km/h) 

Vertical Clearance 
(top of rail to face of fixed object) 

21 ft (6.4 m) 12 ft 2 in (3.7 m) 

Track Centerline Spacing 15 ft 8 in @ 220 mph 
(4.7 m @ 350 km/h) 

15 ft 9 in @ 240 mph 
(4.8 m @ 385 km/h) 

Minimum Right-of-Way Requirements  
At-Grade/Cut-and-Fill/Retained Fill  
Aerial Structure 
Tunnel (Double Track) 
Tunnel (Twin Single Track) 
Trench/Box Section 

 
50 ft (15.2 m)  
50 ft (15.2 m) 
67 ft (20.4 m) 
120 ft (36.6 m) 
70 ft (21.3 m) 

 
47 ft (14.3 m) 
49 ft (15 m) 

67 ft (20.4 m) 
120 ft (36.6 m) 
73 ft (22.2 m) 

Minimum Station Platform Length 1,300 ft (400 m) 1,300 ft (400 m) 
Minimum Station Platform Width 30 ft (9 m) 30 ft (9 m) 
Notes: 1- Top Speed Defined in Federal Maglev Deployment Plan 
 2- Transrapid USA, 1998. 
 3- mph/s – miles per hour-second 
 4- km/h/s – kilometers per hour-second 
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Based on the minimum requirements listed in Table 2.1-1, three general right-of-way parameters were 
utilized for the screening evaluation:  (1) a minimum right-of-way corridor of 50 feet (15.2 meters) was 
assumed in congested corridors; (2) a 100-foot (30.4-meter) corridor was assumed in less developed 
areas to allow for drainage, future expansion and maintenance needs; and (3) a wider corridor was 
assumed in variable terrain to allow for cut and fill slopes and tunnels.   
 
The overall operations strategy and conceptual service parameters that were assumed for high-speed 
train service in California are documented in Task 1.5.2.  Specific scheduling and operations modeling 
analysis is currently underway and will be used in future detailed engineering and environmental analyses 
in the next phase of this study. 
 
2.1.2 Sacramento to Bakersfield Parameter/Assumption Variances 
 
The regional analysis for the Central Valley routes of the High-Speed Train system does not deviate from 
statewide parameters or assumptions in engineering or environmental categories.   
 
Since the Central Valley regional routes cover about 270 miles of line, its alignments bear a strong 
responsibility for achieving the desired statewide travel time objectives.  Thus it is imperative that the 
highest possible through train running speeds be maintained throughout the region.  To meet this 
objective, alignments have been identified in each city-to-city sector that allow for full-speed running 
from one end of the region to the other.  Some of these full-speed through alignments will allow for the 
use of the standard configuration for intermediate stations.  Other through line segments, which are 
called express loops, do not allow for any stations along their length and thus would only be used by 
non-stopping trains at full speed.  Corresponding line segments, however, called stopping track 
alignments, provide access to station sites off the full-speed routes.  These line segments are engineered 
to the highest speed possible, but take account of the fact that all trains on them will be stopping at the 
station.  Therefore, curvature and other engineering characteristics may be modified to reduce costs and 
impacts at the station approaches, as long as resulting speed constraints remain within the envelope of 
decelerating and accelerating train performance.   
 
While the geographic constraints of the Central Valley region seem minimal compared to the 
mountainous terrain and densely urban conditions in other regions, other environmental and socio-
economic constraints characterize the region, as emphasized by residents and regional leaders 
throughout the study process.  Three major categories of impacts have been identified for the region: 
 

�� Agricultural lands.   The Central Valley contains agricultural resources that contribute massively to 
California’s economy and the food supply of the state and the nation.  Preservation of prime 
agricultural lands or the minimizing of impacts of the High-Speed Train system to such lands 
becomes a significant category in the evaluation process. 

 
�� Sensitive resource environments.  Both new and existing alignments must be evaluated for 

impacts to sensitive habitats of threatened and endangered species and impacts to non-
agricultural natural land uses. 

 
�� Growth.  The Central Valley is forecast to be a major area of growth in population and economic 

activity in the coming decades.  The High-Speed Train system will have strong consequences for 
the spatial development of station cities along its route.  Evaluation of land uses, both existing 
and new, has been a strong concern of all Central Valley officials and stakeholders in the 
environmental process.  This is particularly evident in the discussion of central city versus 
outlying station sites.  
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2.2 EVALUATION METHODOLOGY 
 
As listed in Table 2.2-1, a number of key evaluation objectives and criteria were developed based on 
previous studies with enhancements that reflect the Authority’s high-speed train performance goals and 
criteria described in Task 1.5.2.  These objectives and criteria have been applied in the screening of high-
speed train alignment and station options developed as part of this process.  Each of the evaluation 
criteria is discussed in Chapter 4.0, Alignment and Station Evaluation.  
 

 
Table 2.2-1 

High-Speed Rail Alignment/Station Evaluation Objectives and Criteria 
 

Objective Criteria 
Maximize Ridership/Revenue Potential 
  

�� Travel Time 
�� Length 
�� Population/Employment Catchment 

Maximize Connectivity and Accessibility �� Intermodal Connections 
Minimize Operating and Capital Costs �� Length 

�� Operational Issues  
�� Construction Issues 
�� Capital Cost  
�� Right-of-Way Issues/Cost 

Maximize Compatibility with Existing and Planned Development �� Land Use Compatibility and Conflicts 
�� Visual Quality Impacts 

Minimize Impacts to Natural Resources �� Water Resources 
�� Floodplain Impacts 
�� Threatened & Endangered Species Impacts 

Minimize Impacts to Social and Economic Resources �� Environmental Justice Impacts (Demographics) 
�� Farmland Impacts 

Minimize Impacts to Cultural Resources �� Cultural Resources Impacts 
�� Parks & Recreation/Wildlife Refuge Impacts 

Maximize Avoidance of Areas with Geologic and Soils Constraints �� Soils/Slope Constraints 
�� Seismic Constraints 

Maximize Avoidance of Areas with Potential Hazardous Materials �� Hazardous Materials/Waste Constraints 
 
 
The engineering and environmental methodologies and assumptions used in evaluating the high-speed 
train alignment and station options are described in detail in Task 1.5.2.    
 
2.2.1 ENGINEERING EVALUATION CRITERIA 
 
The engineering evaluation criteria focus on cost and travel time as primary indicators of engineering 
viability and ridership potential.  Items such as capital costs and travel times have been quantified for 
each of the alignment and station options considered.  Other engineering criteria such as operational, 
construction, and right of way issues are presented qualitatively.   
 
The evaluation criteria presented are consistent with the criteria applied in the previous corridor 
evaluation study and are based on accepted engineering practice, the criteria and experiences of other 
railway and high-speed train systems, and recommendations of VHS and maglev manufacturers.   
 

A. SACRAMENTO TO BAKERSFIELD ENGINEERING METHODOLOGY VARIANCES 
 

The relative lack of geographic constraints in the Sacramento to Bakersfield region raises no 
compelling differences in the performance characteristics of steel-wheel-on-steel-rail vehicles 
versus magnetic levitation vehicles.  Thus no differential alignments have been proposed for 
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maglev technology.  The two technologies will be distinguished in the region only by the 
categories of travel time and costs. 

 
2.2.2 Environmental Evaluation Criteria  
 
The objectives related to the environment and the criteria used for evaluation are consistent with NEPA 
and CEQA.  The environmental constraints and impacts criteria focus on environmental issues that can 
affect the location or selection of alignments and stations.   
 
To identify potential impacts for the alignments and station locations, a number of readily available 
resource agency-approved Geographic Information System (GIS)-compatible digital data sources were 
used along with published information from federal, state, regional, and local planning documents and 
reports.  For evaluation of alignments and stations, right-of-way widths dictated by engineering 
requirements were utilized to identify the amount of area within each segment containing certain 
characteristics.  Some environmental issues required using various buffer widths that extended beyond 
the conceptual right-of-way for the segments.  Where noted, field reconnaissance was required to view 
on-the-ground conditions and to provide relative values of certain resources.   
 

B. SACRAMENTO TO BAKERSFIELD ENVIRONMENTAL METHODOLOGY VARIANCES 
 

This discussion highlights the information used to evaluate the alternative alignments and station 
locations.  For some environmental factors, the amount of information collected and considered is 
more extensive than recommended in the Task 1.5.2 Screening Methodology Report; in other 
cases, the information desired for the screening methodology was not available and surrogate 
data were used instead. 

 
Environmental 

Factor 
Environmental 

Measures 
Variance from Task 

1.5.2 Report 
Rationale 

Land Use – Potential 
Land Acquisition and 
Displacement 

��Acres of existing 
land use within 
ROW; 
approximately 30 
different land use 
categories 

Land acquisition and displacement 
not specifically addressed by 
screening report, which focused 
more on land use compatibility; 
i.e., effects on adjacent land uses. 

Land use within ROW will help 
identify loss of jobs, housing, 
social institutions and public 
facilities.  Also, desirable to 
develop ROW cost estimates. 

Land Use – Land Use 
Compatibility 

��Acres of existing 
land use adjacent 
to HSR corridor  

Lands within 200 feet of the 
alignment centerline were 
considered sufficient to identify 
potential land use compatibility 
issues.  Land uses were 
aggregated into approximately 12 
different categories to assess 
compatibility.  The percentage of 
each type of land use was 
calculated to get a sense of the 
composition of land uses in the 
segment or station area. 

Most favorable adjacent land uses 
would be Open Space (disturbed/ 
developed), Commercial and 
Office; least favorable adjacent 
land uses would be Residential 
(ranchettes, single family), 
Institutional (school, hospital, 
church, library).  Moderately 
favorable adjacent land uses would 
be Industrial, Institutional 
(military, government), Residential 
(multi-family), Recreation. 
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Environmental 
Factor 

Environmental 
Measures 

Variance from Task 
1.5.2 Report 

Rationale 

Land Use – 
Consistency with 
General Plan and 
Public Policies 

��Acres of General 
Plan land use 
adjacent to HSR 
corridor  

Lands within 200 feet of the 
alignment centerline and 1/2-mile 
station area radii were considered 
sufficient to identify support or 
impedance of local land use 
policies.  Land uses were 
aggregated into approximately 12 
different categories to assess 
compatibility.  The percentage of 
each type of land use was 
calculated to get a sense of the 
composition of land uses in the 
segment or station area.  
Information regarding local 
Redevelopment Plan areas was 
collected to further inform this 
assessment. 

Same as above 

Visual Quality ��Acres of existing 
land use 
adjacent to HSR 
corridor  

Lands 1/2-mile station area radii 
were considered sufficient to 
capture the first row of viewers.  
Visual characteristics along the 
alignments were not collected. 

Visual impacts of alternative 
alignments between station areas 
were not considered to be a 
significant factor in distinguishing 
among the alignments. 

Water Resources - 
Streams 

��Number of 
stream crossings 
within the ROW 

��Natural v. 
Improved 

�� Left Bank v. 
Right Bank 

Additional data evaluated 
regarding the type of stream 

Crossing/disturbance of natural 
stream crossings would 
presumably result in greater 
environmental impacts. 

Water Resources - 
Floodplains 

�� Incidences of 
crossings within 
the ROW 

�� Length of 
crossing 

��Acres of 
encroachment  

Additional data evaluated 
regarding the incidence and length 
of floodplain crossings 

Desirable to know how many flood 
hazard areas are affected and 
length of disturbance for cost and 
better understanding of amount of 
floodplain capacity displaced.  For 
example, two different segments 
affected about 3 acres of 
floodplain, but one segment had 
nine floodplain crossings and total 
length of encroachment of 330m; 
whereas, the second segment had 
one floodplain crossing over 408 
meters. 

Water Resources - 
Wetlands 

�� Incidences of 
crossings  

�� Length of 
crossing 

��Acres of 
encroachment 
within ROW 

��Acres of 
encroachment 
within 400 feet 

Screening report calls for 
identifying acres of wetlands within 
and adjacent to the HSR corridor.  
“Adjacent areas” addressed by 
400-foot buffer. 

 

Biological Resources 
- Threatened and 
Endangered Species 

��Count of species 
within ROW 

��Count of species 
within 400 feet 

 

Screening report calls for 
identifying affected species within 
and adjacent to HSR corridor.  
“Adjacent areas” addressed by 
400-foot buffer. 

CNDDB contains overlapping 
polygons which does not allow GIS 
determination of acreage of 
endangered species habitat within 
or adjacent to corridor.  Sensitive 
habitat impacts identified using 
GAP data (see row below). 
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Environmental 
Factor 

Environmental 
Measures 

Variance from Task 
1.5.2 Report 

Rationale 

Biological Resources 
- Sensitive Habitat 

��Acres of 
encroachment 
within ROW 

��Acres of 
encroachment 
within 400 feet 

��Acres by each 
habitat type 
reported in the 
GAP database 

 

Use of GAP habitat data as a 
surrogate for threatened and 
endangered species. 

CNDDB does not lend itself to GIS 
queries.  GAP data, listing some 30 
habitat types, were linked to the 
State system of rating habitats for 
biological sensitivity.  State ranks 
1.1, 1.2, 2.1, 2.2, 3.1, and 3.2 
indicate the presence of 
threatened and endangered 
species. 

Environmental 
Justice 

��Ethnic minority 
population within 
Census block 
groups that have 
>50% minority 

�� Low income 
households 
within Census 
block groups  

All block groups that occurred 
within 1400-foot buffer were 
included in analysis; even if only a 
small portion of the block group 
was inside the buffer.  Low-income 
populations are defined by Census 
definition of low-income; not sure 
how this relates to $12.6k figure in 
the screening report. 

 

Farmlands ��Acres of Prime, 
Unique, and 
Statewide 
Importance 
within the ROW 

None  

Cultural Resources �� Incidences of 
NRHP properties 
within ROW 

�� Incidences of 
NHRP properties 
within 400 feet 

 

NRHP data file was consulted.  
Properties “adjacent” to the HSR 
were also considered. 

Other data sources such as CHRIS 
and local inventories were not 
consulted because they did not 
exist electronically.  Resources 
were also identified within 400 feet 
of alignment to capture indirect 
effects that might result from 
change in visual or audible setting 
or in access. 

Parks and 
Recreation/Wildlife 
Refuge 

�� Incidences of 
park and 
recreation 
properties within 
ROW and within 
400 feet 

��Acres of park 
and recreation 
properties within 
ROW and within 
400 feet 

 

Properties “adjacent” to the HSR 
were also considered. 

Resources were also identified 
within 400 feet of alignment to 
capture indirect effects that might 
result from change in visual or 
audible setting or in access. 

Soils/Slope 
Constraints 

waiting for info from 
Kleinfelder 

  

Seismic Constraints waiting for info from 
Kleinfelder 

  

Hazardous 
Materials/Waste 
Constraints 

waiting for info from 
Kleinfelder 
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2.0 PARAMETERS/ASSUMPTIONS AND EVALUATION
METHODOLOGY

Unless otherwise noted, the objectives, parameters, criteria, and methodologies described in this
report are consistent with those applied in previous California high-speed train studies and
documented in the California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed Train
Alignment/Station Screening Evaluation Methodology.7

2.1 PARAMETERS/ASSUMPTIONS

High-speed train alignment and station options were developed through consistent application of
system, engineering, and operating parameters as described in Task 1.5.2.  The parameters and
assumptions applied are consistent with those applied in previous planning and engineering
studies and are based on accepted engineering practice, the criteria and experiences of other
railway and high-speed rail systems, and recommendations of VHS and maglev manufacturers.

2.1.1 Statewide Parameters/Assumptions

The design, cost, and performance parameters used in developing the alignment and station
options are based on two technology groups (classified by speed) (Figure 2.1.1).  The Very High-
Speed (VHS) group includes trains capable of maximum operating speeds near 220 mph (350
km/h) utilizing steel-wheel-on-steel-rail technology.  Requirements for a VHS system include a
dedicated, fully grade-separated right-of-way with overhead catenary for electric propulsion.
However, it is possible to integrate a VHS system into existing conventional rail lines in congested
urban areas given resolution of certain equipment and operating compatibility issues.  The
magnetic levitation (maglev) group utilizes magnetic forces to lift and propel the train along a
guideway and is designed for maximum operating speeds above that of VHS technology.  A
maglev system requires a dedicated guideway and may share right-of-way, but not track, with
conventional train systems.

                                                          
7 Parsons Brinckerhoff.  California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed Train Alignments/Stations
Screening Evaluation Methodology.  Prepared for California High-Speed Rail Authority, May 2001.

Figure 2.1-1
VHS and Maglev Technology

Maglev (Transrapid)VHS Train (Germany ICE)
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High-speed train system engineering design parameters used in developing the alignments were
documented in Task 1.5.2 and include speeds, geometry, and clearances for both steel-wheel-on-
steel-rail (VHS) and maglev high-speed train technologies.  The parameters and criteria,
summarized in Table 2.1-1, are consistent with previous California high-speed train studies and
are based on accepted engineering practice, the criteria and experiences of other railway and
high-speed train systems, and recommendations of VHS and maglev manufacturers.

Table 2.1-1
Summary of Engineering Design Parameters

Parameter Very High-Speed Maglev

Double Track Full Full
Power Source Electric Electric
Grade Separations Full Full

Potential for Shared Use Yes No
Corridor Width

� Desirable
� Minimum

100 ft (30.4 m)
50 ft (15.2 m)

100 ft (30.4 m)
50 ft (15.2 m)

Top Speed 220 mph
(350 km/h)

240 mph(1)

(385 km/h)
Average Speed 125-155 mph

(200-250 km/h)
145-175 mph

(230-280 km/h)
Acceleration 0.4-1.3 mph/s3

(0.6-2.1 km/h/s4)
1.1-1.9 mph/s

(1.8-3.2 km/h/s)
Deceleration 1.2 mph/s

(1.9 km/h/s)
1.8 mph/s

(2.9 km/h/s)
Minimum Horizontal Radius 500-650 ft

(150-200 m)
1,150 ft

(350 m) (2)
Minimum Horizontal Radius
(at top speed)

15,600 ft @ 220 mph
(4,750 m @ 350 km/h)

11,500 ft @ 240 mph
(3,500 m @ 385 km/h)

Superelevation
� Actual (Ea)
� Unbalanced (Eu)

7 in (180 mm)
5 in (125 mm)

16°
5°

Grades
� Desirable Maximum
� Absolute Maximum

3.5%
5.0%

NA
10.0%

Minimum Vertical Radius
Crest Curve (at top speed)

157,500 ft @ 220 mph
(48,000 m @ 350 km/h)

205,700 ft @ 240 mph
(62,700 m @ 385 km/h)

Minimum Vertical Radius
Sag Curve (at top speed)

105,000 ft @ 220 mph
(32,000 m @ 350 km/h)

137,100 ft @ 240 mph
(41,800 m @ 385 km/h)

Horizontal Clearance
(centerline of track to face of fixed object)

10 ft 4 in @ 220 mph
(3.1 m @ 350 km/h)

9 ft 5 in @ 240 mph
(2.8 m @ 385 km/h)

Vertical Clearance
(top of rail to face of fixed object)

21 ft (6.4 m) 12 ft 2 in (3.7 m)

Track Centerline Spacing 15 ft 8 in @ 220 mph
(4.7 m @ 350 km/h)

15 ft 9 in @ 240 mph
(4.8 m @ 385 km/h)

Minimum Right-of-Way Requirements
At-Grade/Cut-and-Fill/Retained Fill
Aerial Structure
Tunnel (Double Track)
Tunnel (Twin Single Track)
Trench/Box Section

50 ft (15.2 m)
50 ft (15.2 m)
67 ft (20.4 m)
120 ft (36.6 m)
70 ft (21.3 m)

47 ft (14.3 m)
49 ft (15 m)

67 ft (20.4 m)
120 ft (36.6 m)
73 ft (22.2 m)

Minimum Station Platform Length 1,300 ft (400 m) 1,300 ft (400 m)
Minimum Station Platform Width 30 ft (9 m) 30 ft (9 m)
Notes: 1- Top Speed Defined in Federal Maglev Deployment Plan

2- Transrapid USA, 1998.
3- mph/s – miles per hour-second
4- km/h/s – kilometers per hour-second
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Based on the minimum requirements listed in Table 2.1-1, three general right-of-way parameters
were utilized for the screening evaluation:  (1) a minimum right-of-way corridor of 50 feet (15.2
meters) was assumed in congested corridors; (2) a 100-foot (30.4-meter) corridor was assumed
in less developed areas to allow for drainage, future expansion and maintenance needs; and (3)
a wider corridor was assumed in variable terrain to allow for cut and fill slopes and tunnels.

The overall operations strategy and conceptual service parameters that were assumed for high-
speed train service in California are documented in Task 1.5.2.  Specific scheduling and
operations modeling analysis is currently underway and will be used in future detailed
engineering and environmental analyses in the next phase of this study.

2.1.2 Bakersfield-to-Los Angeles Parameter/Assumption Variances

The engineering assumptions used to evaluate the Bakersfield-to-Los Angeles corridor generally
mirror those in Task 1.5.2.  In some cases, however, the high-speed train system engineering
design parameters developed for the statewide system were modified somewhat to better match
local conditions encountered within the region, respond to recent development activity, improve
system operations, avoid environmental impacts and concomitant mitigation requirements,
reduce energy demand and lower maintenance costs.

A. CORRIDOR WIDTH

A corridor width of 50 feet was applied to the dense urban segment between Sylmar and
Los Angeles Union Station. This minimum width reflects the intensive land use
constraints extant in this corridor. A full 100-foot wide corridor was assumed for the
segment between Bakersfield and Sylmar due to its less intensive suburban and rural
character, and sections of mountainous terrain.  No allowance was made for slope
easements.

B. GRADES

Earlier studies of the Bakersfield-to-Los Angeles corridor aimed at minimizing the overall
length of tunnels along their respective alignment alternatives. A series of vertical profile
alternatives were developed using various gradients – from conventional (1.5 percent
maximum) to aggressive (5 percent maximum for VHS) – with the dual goals of reducing
tunnels through the Tehachapis and avoiding tunnel crossings of the two major faults
(San Andreas and Garlock). A 3.5 percent gradient profile was used in developing
alignments presented in the California High-Speed Rail Authority Final Business Plan
(June 2000). Use of the 3.5 percent grade allowed tunneling along the Business Plan’s I-
5 and Antelope Valley alignments to be limited to a total of 28 miles (18 km) and 11
miles (7 km), respectively.

Grades of up to 3.5 percent have been employed in European high-speed train systems.
The use of higher gradients; however, has largely been avoided due to loss in speed or
increase in power consumption. The CTRL under construction in England, with a design
speed of 280 kph, employs 2.5 percent grades without limit and limited 3 percent grades
(600 meter maximum length).  TGV’s Paris to Marseille route, which opened most
recently, features operating speeds of up to 330 kph and 6 km-long grades at up 3.5
percent. From Paris to Lyon along LGV Paris Sud-Est, which includes a vertical climb of
approximately 450 meters, tunneling is completely avoided by constructing many short
stretches of steeper gradient.
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Due to the broad-reaching implications of gradient criteria within this region, significant
consideration was given to the application of the desirable maximum grade along the
alignment.  Use of the 3.5 percent grade criterion set forth in the Business Plan results in
a series of short tunnels and an overall reduction in tunneling length.  The 2.5 percent-
maximum grade alignments that were also considered in the current study would
substantially increase total tunnel length, but would offer improved operating
characteristics and lessened environmental impacts. While tunnel construction includes
inherent construction issues, some additional challenges would be presented by the
construction of a series of short tunnels, rather than fewer, longer tunnels. These issues
are described in more detail below.

The most important factor in the approach to grades made by earlier studies was to
avoid tunnels at fault crossings. The use of at least a 3.5 percent grade allows
alignments along I-5 and SR-58 to be aboveground at crossings of the San Andreas Fault
and the Garlock Fault, respectively. The southerly tunnel portal on the 3.5 percent I-5
alignment; however, is very close to the San Andreas fault zone, that significant seismic
movement at the portal itself could be expected. Where a flatter grade is applied, seismic
chambers would be required at fault crossings to allow train service to be restored after
an earthquake event.

Evacuation routes must also be considered in the construction of tunnels. Longer, deeper
tunnels that do not provide opportunities for escape along their length would require the
construction of parallel evacuation routes. These parallel tunnels add significant cost to
the alignment options through the Tehachapi Mountains.

Train Performance

Long, steep gradients require additional power while reducing train speeds and
operational capabilities. The German Peer Review prepared by DE Consult (December
2000) shows that train performance is compromised on long, sustained gradients. For
gradients of 3.5 percent, the newest technology trainset can be expected to lose 50
percent of its 220 mph (350 kph) top speed over a length of 19 miles (30 km). While
speed reduction is significant, the impacts on travel times would be fairly limited in
crossing the Tehachapis because sustained grades are generally no longer than 9 miles
(15 km) – only one additional minute of travel time would be expected to traverse a
steeper 3.5 percent alignment as compared to a 2.5 percent maximum grade alignment.

On the downhill, however, steep grades can tax braking systems. Braking of high-speed
trains is accomplished by a combination of wheel, pneumatic, and dynamic braking
systems. At speeds up to 220 mph (350 kph), significant energy is required to slow the
train. Additionally, on steep downgrades, the train’s high kinetic energy can overheat
braking systems or, in worst cases, cause heat stress to the railhead Specific speed
instructions are required prior to down grade to properly employ brakes and to prevent
runaway trains.

In addition to speed consequences, operation over steeper grades presents power
implications. Sustained 3.5 percent grades demand higher power and tractive effort. The
peer review by DE Consult indicates that trainsets with distributed power would be
required to climb this gradient, even with speed losses described above.  Earlier reports
prepared by DE Consult and Parsons Brinckerhoff (Travel Time and Energy Usage
Analysis and Results, December 1994) do not present specific comparisons of 2.5 percent
versus 3.5 percent grades, but show that energy consumption increases 10 percent to 40
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percent for uphill operation on 3.5 percent grade as compared to the downhill operation
along the same alignment.

Tunnel Portal Effects

Higher gradients, with shorter, but generally more, tunnels present operational issues
related to tunnel portal effects. As high-speed vehicles enter tunnels, they create
compression and expansion waves that run the length of the tunnel and back again at
the speed of sound. These waves created by high-speed trains in smooth and long
tunnels can cause pain to eardrums and can potentially shatter glass.  Moreover, under
unfavorable conditions, people living near-by tunnel portals could suffer from the noise
and vibrations (phenomena designated as “sonic boom”) caused by the transmission, in
the surroundings of tunnels exits, of an impulsive spherical pressure wave.  The later is
called “micro-pressure wave”; it is created when the wavefront of the primary
compression wave is reflected the first time it reaches the tunnel end.  Such phenomena
can result in less effective HST speeds-up or even, worse, in speed reductions. While no
micro-pressure waves strong enough to result in a sonic boom have ever yet been
recorded at tunnel exits in Europe in revenue service conditions, such an event is likely to
happen soon as slab track technology starts to be applied to long tunnels across Europe.

A variety of methods have been employed to address pressure waves at tunnel portals.
The intensity of acoustic waves can be minimized by applying speed restrictions,
precluding the passing of trains within tunnels, modifying rolling stock, adopting an
oversize tunnel cross-section, and/or incorporating pressure alleviation devices at portals
and along tunnel lengths.

Proper portal design is critical to minimizing operational and comfort impacts at tunnel
entrances. Flared shapes, elongated portals, and perforated entrance hoods serve to
reduce aerodynamic effects. To diffuse air pressures, portals vary in length from 150
meters to 300 meters, dependent upon design.

Accommodations along tunnel length can be used to also improve aerodynamics. Porous
dividing walls, cross-passages, and airshafts connected to the surface can help minimize
pressure waves. The construction of a number of airshafts located at positions spread
along the length of the tunnel can reduce pressure wave strengths; however, shaft sites
require access for construction and future maintenance.

Construction Issues Related to Grade

Tunnel construction can be significantly reduced by increasing profile gradient. Under the
3.5 percent grade alignments, tunnels are generally shorter and shallower, reducing the
construction risks inherent to tunneling.

Conversely, multiple short tunnels mean that there would be more tunnel portals.  Access
for construction and operations would be required at each tunnel portal. Each portal
results in a large area of disturbance to allow for construction of lengthy portal walls
designed to minimize tunnel blast effects. Through the Tehachapi Crossing, portal areas
are generally in remote and sensitive locations, where the construction of portals and
related infrastructure will have significant impacts.
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Construction (top) and simulated completed tunnel portal (bottom)
on Rome to Naples high-speed rail line in Italy.

Multiple short tunnels also mean a requirement for more tunnel boring machines (TBMs)
and TBM and equipment staging areas.  The TBM must be reset at each portal,
increasing mobilization costs and offsetting the efficiency that is achieved in a continuous
TBM drive. Power must be brought in to start and run each TBM, with the peak power
requirement needed to start the bore.  This requires construction of substations and
power lines to the portal site.  These requirements result in further environmental
impacts.

Grade and tunnel features of the Tehachapi crossing also have constructibility
implications. The construction of the Bakersfield-to-Los Angeles alignment would
generate significant spoil, resulting from both cut and tunneling through the mountains.
A 7.0-meter diameter (single track) tunnel would produce 38,500 cubic meters of spoil
for every kilometer of tunneling. The most effective method of removing and disposing of
excavated soils would likely be by rail; however, conventional rail equipment cannot
climb sustained grades in excess of 2.5 percent.  If spoil cannot be removed by rail, it
must be trucked or conveyored from the tunnel portal to the eventual disposal site.  This
would require use of access roads, conveyor routes and establishment of spoil disposal
sites in the vicinity of the tunnel portal.

Comparison of Grade Alternatives

Given these considerations, in addition to the 3.5 percent maximum grade, vertical
alignments over the Tehachapis with grades limited to 2.5 percent were considered in
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the screening analysis.  Cost comparison of the 2.5 percent versus 3.5 percent maximum
grade profiles along the Bakersfield-to-Sylmar alignment segment that reduced-grade
options would significantly increase projected capital cost – by approximately $500
Million for the I-5 Alignment option. This capital cost increase would be offset by the
operating benefits of lesser gradients, including power consumption reduction of 10
percent to 20 percent, as well as lower anticipated maintenance costs.

Assuming that tunnel air blast effects are addressed so that train speeds need not be
reduced at portals, grade is not a significant factor in travel time over the Tehachapis.
Travel times from Bakersfield-to-Sylmar are only marginally improved (by approximately
one minute depending upon alignment option) by use of flatter gradients. This time
savings is likely to be increased by higher speeds that may be realized due to fewer
tunnel portal effects.

Comparison of Aggressive and Conventional Grade

2.2 EVALUATION METHODOLOGY

As listed in Table 2.2-1, a number of key evaluation objectives and criteria were developed based
on previous studies with enhancements that reflect the Authority’s high-speed train performance
goals and criteria described in Task 1.5.2.  These objectives and criteria have been applied in the
screening of high-speed train alignment and station options developed as part of this process.
Each of the evaluation criteria is discussed in Chapter 4.0, Alignment and Station Evaluation.

Table 2.2-1
High-Speed Rail Alignment/Station Evaluation Objectives and Criteria

Objective Criteria

Maximize Ridership/Revenue Potential � Travel Time
� Length
� Population/Employment Catchment

Maximize Connectivity and Accessibility � Intermodal Connections
Minimize Operating and Capital Costs � Length

� Operational Issues
� Construction Issues
� Capital Cost
� Right-of-Way Issues/Cost

Maximize Compatibility with Existing and Planned
Development

� Land Use Compatibility and Conflicts
� Visual Quality Impacts

Minimize Impacts to Natural Resources � Water Resources
� Floodplain Impacts
� Threatened & Endangered Species

Impacts
Minimize Impacts to Social and Economic Resources � Environmental Justice Impacts

(Demographics)
� Farmland Impacts

Minimize Impacts to Cultural Resources � Cultural Resources Impacts
� Parks & Recreation/Wildlife Refuge

Impacts
Maximize Avoidance of Areas with Geologic and Soils
Constraints

� Soils/Slope Constraints
� Seismic Constraints

Maximize Avoidance of Areas with Potential Hazardous
Materials

� Hazardous Materials/Waste Constraints
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The engineering and environmental methodologies and assumptions used in evaluating the high-
speed train alignment and station options are described in detail in Task 1.5.2.

2.2.1 Engineering Evaluation Criteria

The engineering evaluation criteria focus on cost and travel time as primary indicators of
engineering viability and ridership potential.  Items such as capital costs and travel times have
been quantified for each of the alignment and station options considered.  Other engineering
criteria such as operational, construction, and right of way issues are presented qualitatively.

The evaluation criteria presented are consistent with the criteria applied in the previous corridor
evaluation study and are based on accepted engineering practice, the criteria and experiences of
other railway and high-speed train systems, and recommendations of VHS and maglev
manufacturers.

A. BAKERSFIELD-TO-LOS ANGELES ENGINEERING METHODOLOGY VARIANCES

Travel Time

Travel time was calculated as express travel time from the Bakersfield Golden State
Station to Los Angeles Union Station. Travel time calculations considered alignment
design speeds and reflected acceleration times and 6 percent schedule recover time,
consistent with the statewide criteria. Travel time data from the Sacramento to
Bakersfield corridor was provided for three representative links from the Bakersfield
Golden State station site to the three connection points to the Bakersfield-to-Los Angeles
region.  These connection points are located along I-5, in the area of Comanche Point
and along SR-58, each at the base of the Tehachapi Mountains in the Central Valley. For
the purposes of analysis, it was assumed that southbound trains departing from
Bakersfield will have achieved full operating speed by the connection points. Travel times
reflect maximum operating speeds of 220 mph (350 kph), subject to speed reductions on
sustained grades.  Speed losses were assumed to be consistent with the analysis
prepared by DE Consult, showing decreases in top train speeds for various ICE trainsets
(Figure 2.2-1) along sustained 3.5 percent gradients. The characteristics of the DPT400
trainset, the Germans’ most advanced VHS technology, were used in calculating speeds.
For simplicity, speed losses were assumed to be linear for grades up to 12 miles (20 km).
None of the alignments studied includes individual sustained grades longer than 12 miles
(20 km).
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Figure 2.2-1 – Projected Speed Losses on Sustained 3.5 percent Gradient

For approaches into/out of LAUS, appropriate acceleration rates and times were
considered, as set forth in the engineering criteria.  Additionally, travel times considered
the feasibility of achieving design speeds, given adjacent speed constraints. For example,
where operating speeds were constrained at either end of a specific segment, travel
times assume that trains would maintain a restricted speed through short unconstrained
segments lying between constrained-speed areas, rather than quickly accelerating and
decelerating.

Travel times were also calculated for the San Diego connection alternatives. Acceleration
times and speeds were calculated, consistent with established engineering criteria and
alignment constraints. This information was provided to the Los Angeles to San Diego
teams for their use in evaluating alignment options within those corridors. Connection
points to the San Diego alignments are as follows:

Option 1 & 1A Soto Street
Option 2 Alameda Street
Option 3 & 3A Soto Street
Option 4 Soto Street
Option 5 Soto Street

Length

While alignments were evaluated based on measured length of segments, length was
also a factor in evaluating certain station site options.  Alignments were compared and
rated against one another based on overall length.  Because alignment approaches to
downtown Los Angeles are highly dependent upon the proposed location of Los Angeles
Union Station (LAUS), additional alignment length required to accommodate a particular
station site was considered in developing  the length ratings for station options.
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Population/Employment Catchment

The amount of population and/or employment within a defined area surrounding
potential station options was used as a surrogate for ridership potential.  This
measurement is only applicable for comparing station locations that are a significant
distance apart.  For station locations that were closely spaced (less than five miles
apart), the population/employment data was calculated for only one of the closely
spaced station sites.  A catchment area of 20 miles was used for stations 20 miles or
more apart.  A catchment area of 10 miles was used for stations closer than 20 miles
apart.

This information should be used to consider the relative effectiveness of the stations in
attracting passengers on a regional or system-wide basis, or when potential station sites
for a given area are spaced far apart.

Connectivity and Accessibility

The varied means and modes of access to station locations was inventoried.  This
includes freeways and their proximity to the station site, availability of direct access from
freeways or arterial streets, other rail or transit systems, express busways, local bus
service, shuttle bus service, proximity to airports, and pedestrian and bicycle access.
Stations were given higher scores for having a greater number of and more efficient
access and transfer options.

Operational Issues

Operating implications of alternatives were evaluated based on the potential safety,
reliability, and flexibility that could be offered by the alignment alternative or station site
option. Alignment and station alternatives that presented the fewest potential constraints
to train movements were rated highest. Alignment ratings with respect to operational
issues reflect a composite of ratings for Grade, Curvature, Tunnel Length, and Tunnel
Portals.

Operating Speeds
Alignments were compared with respect to their ability to achieve and maintain
220 mph (350 kph) operating speed. Alignments that cannot provide for top
speeds throughout their length were ranked less favorably.

Grade
Steep grades, particularly in close proximity to station sites, were considered
negative operational conditions. Sustained grades can degrade train performance
and increase operating and maintenance costs. Grades of 1 percent or less were
considered the most favorable. Where alignments achieve gradients of up to 3.5
percent, a least favorable rating was made.

Curvature
Horizontal  curvature of high-speed alignments allows them to avoid various
constraints, including existing development and topography, thereby minimizing
capital costs and reducing impacts.  Conversely, curvature acts to constrain
operations and increase operating costs.  The presence of curves will limit the
location of turnouts and crossovers, since these must be located on tangent
sections of track, which are important to providing access to stations and to
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allow for train meets (passing of trains) between stations. The use of small-
radius curvature may also increase maintenance costs along the alignment due
to uneven rail wear. The light weight of high-speed rolling stock; however, may
make large-radius curves preferable to long tangent track by forcing the train
against the rails and preventing “seeking” motion, where the train wanders from
side to side, which increases rail wear. The most favorable ratings with respect
to curvature were given the alignments with very large radius curves or near-
straight alignments, those with fewer curves in close proximity to stations, and
with the fewest number of minimum radii (4750 m.) curves at top speed.
Alignments that included significant curvature or require radii below the top
speed received the least favorable rating.

Tunnel Length
Provisions and procedures must be made for evacuation from long, deep tunnels.
Tunnels must also be equipped with ventilation and life safety systems.
Therefore, alignments with longer tunnels, which present safety concerns,
generated a lesser rating for this evaluation factor. Where intermediate access
along tunnels longer than 8 miles (13 km) could not be attained, an adjacent
evacuation was also assumed. This third bore, while increasing construction risk
and capital cost, somewhat offset safety concerns of longer tunnels.

Tunnel Portals
In addition to the total length of tunnels, the number of tunnel portals was
considered in evaluating alignment alternatives. Individual tunnel portals present
operational challenges that were considered in alignment ratings. High-speed
train tunnels require accommodation at portals to diffuse air pressures during
train entrance and exit. Portal characteristics will have implications on train
performance, passenger comfort, noise and vibration impacts, and capital costs.

Construction Issues

The generalized constructibility or ease of construction for the various alternatives was
considered in the evaluation of alignments and stations. Factors considered included: site
access, ability to use conventional construction methods, earthwork and structures.

Site Access
Ease of construction is influenced by the ability to access the alignment from
existing public rights of way. Alignment reaches that are constrained by close
development or are not accessible from existing roadways  make construction
more difficult, resulting in a lesser rating.  Maintenance of traffic was considered
a limitation of site access; adjacent vehicular traffic and adjacent railroad
operations that would preclude unlimited construction access resulted in less
favorable ratings for this factor.

Construction Methods
The ability to use conventional construction equipment was a significant factor
considered in evaluating construction issues for the various alignment
alternatives. The requirement for underground construction, where unforeseen
conditions are likely to be encountered, resulted in less favorable ratings.

The construction of mountain tunnels is assumed to be accomplished with tunnel
boring machines (TBMs). Once set in place, the typical TBM will produce
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approximately 1000 cubic meters of spoil per day.  This can be severely and
negatively impacted by the ripability of soils encountered. Additionally, TBM
efficiency may be severely undermined where soil and rock conditions vary
significantly along the tunnel length. As a result, lengthy  tunneling and the
presence of rock at deep excavations resulted in least favorable ratings for this
evaluation factor.

As previously noted, mobilization of TBMs to each tunnel portal site is also a
significant constructibility and cost issue. Access roads and power must be
supplied to tunnel access point. Additionally, the relative ease of spoil removal is
influenced by the number of tunnel portals and availability of spoil areas.  A large
number of remote portals, therefore, resulted in a least favorable rating with
respect to construction methods.

Earthwork
The high-speed train project, particularly in the Bakersfield-to-Sylmar segment,
would include substantial excavation and grading, yeilding significant earthwork
quantities. While borrow is not considered to be an issue within the Bakersfield-
to-Los Angeles region, the removal and disposal of spoil, particularly from
tunnels, is a significant consideration. Alignments with high earthwork quantities
present construction challenges that result in a less favorable rating.

Structures
“Special” aerial structures, which are assumed to span other structures or reach
in excess of 20 meters above grade, will require special accommodation during
construction. Those alignments with a significant amount of special aerial
structures were given a least favorable rating with respect to this factor.

Capital Cost

Alignment alternatives were ranked according to calculated capital cost, using the cost
estimating methodology and unit prices provided in the Alignment/Station Screening
Methodology. Options with lower total capital costs were ranked most favorable and
those with higher costs less favorable. In preparing capital cost estimates, minor
deviations to the established cost estimating methodology were made, as described
below.

Earthwork and Related Items
Earthwork quantities for the Tehachapi crossings (Bakersfield-to-Sylmar) were
determined from earthwork cross-sections. Two-to-one side slopes and intermediate
benches were assumed for cut and fill slopes. At this level of design, no retaining
walls were assumed. For at-grade construction, excavation to 3.25 feet (1 meter)
was assumed for roadbed construction. Any earthwork required for at-grade
construction within existing rail corridors was neglected, as was landscaping/habitat
restoration or erosion control.  Drainage facilities cost was calculated as 5 percent of
site preparation, earthwork, and imported borrow costs.

Fencing
Fencing was assumed along the entire length of the alignments, excluding tunnels
and aerial structures.
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Railroad Relocation
It was assumed that railroad relocation would be required wherever the alignment
shares a corridor with an existing operating railroad. This cost was reflected in the
overall capital cost for each alignment option.  Because railroad relocation presents
other challenges, this issue was also considered in the ranking of right of way issues,
as described below.

Building Items
For each alignment option, the “placeholder” cost values were used for Building
Items, including terminal and site development/parking.  For the Bakersfield-to-
Sylmar Segment, suburban stations were assumed at Palmdale (except for Options 1
and 1A, which do not pass through the Antelope Valley) and Santa Clarita. For the
Sylmar-to-Los Angeles Segment, an urban station was assumed at Burbank and a
terminal station at Los Angeles Union Station. In rating the relative capital costs for
alignment options, the Sylmar Station alternatives were not considered.

Except as described above in establishing costs for the alignment options, capital
costs for individual station options were not calculated due to the lack of sufficient
data to differentiate between costs of stations with similar features and/or locations.
Rather, station options were rated against the capital cost category based on
qualitative factors, such as probable ease of construction, significant earthwork or
structures, and accessibility.

Tunnels
All tunnels within the region were considered to be constructed with the use of a
tunnel boring machine (TBM). Two single-track tunnels were assumed for each
alignment.   For any tunnel longer than 8 miles (12 km) for which intermediate near-
grade access would not be possible, a parallel evacuation tunnel was also assumed
for each pair of single-track tunnels. The unit cost of an evacuation tunnel was
assumed to be 75 percent of the cost of the primary tunnel pair.

The cost of a seismic chamber was provided for each tunnel crossing of a known
fault.  For “major” fault crossings, including the Garlock Fault and the San Andreas
Fault, a unit cost of $50 million was used for the seismic chamber required for the
tunnel pair. Seismic chambers at lesser faults, including the White Wolf/Wheeler
Ridge Fault and the Santa Susana Fault near Sylmar, were assigned a unit cost of
$25 million.

Tunnel portals were also considered to be a significant cost factor. The widened
opening required to accommodate wind resistance at the tunnel opening, and the
cost of mobilizing the tunnel boring machine, were estimated at $12 Million per
portal.

Trenches
Open trenching is proposed within the Sylmar-to-Los Angeles segment. The unit cost
of the trench was assumed to be twice that of a retaining wall.  Track within trench
limits was designated as at grade or slab track. Appropriate earthwork quantities
were calculated and included in the estimate for trench excavation.

Miscellaneous Structures
Because their application has not yet been defined, crash walls and sound walls were
neglected in this analysis. The exception is in the Bakersfield connection segments,
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where crash walls were applied at locations where bridges cross over the alignment,
and sound walls were assumed adjacent to all built-up areas.

Utilities Relocation and Right of Way
Utility and right of way costs were calculated based on the entire alignment length,
including tunnels and structures. Characterization (dense urban, urban, suburban,
undeveloped) of these cost factors was made by reviewing USGS maps.

Right of Way Issues/Cost

In addition to inclusion in capital cost estimates, anticipated right of way issues and
related costs were evaluated based on qualitative factors.

Adjacent Development
Right of way evaluation factors included density of adjacent development and
local urbanization.  Alignment and station options in close proximity to dense,
established development were ranked lower. Potential for requireing right of way
takes from multiple individual property owners, particularly residential owners,
were scored least favorable.

Railroad Relocation
While ranking more favorable as continuous, linear rights of way, the use of
existing railroad corridors would require the relocation of operating railroad
tracks. The requirement for railroad relocation reflected negatively on the
alignment ranking.

Regulated Rights of Way
Features such as national parks, preserves, and flood control channels, that
serve to limit the unrestricted use of proposed right of way, were also considered
in rating right of way issues. It was assumed that these regulated areas would
require additional permitting, biological mitigation or habitat restoration and
constrain construction operations.  Options that pass through publicly regulated
areas, therefore, were rated less favorably for this factor.  These factors were
considered less important where the alignment lies in tunnel rather than above
ground.

2.2.2 Environmental Evaluation Criteria

The objectives related to the environment and the criteria used for evaluation are consistent with
NEPA and CEQA.  The environmental constraints and impacts criteria focus on key environmental
issues that can affect the location or selection of alignments and stations.

To identify potential impacts for the alignments and station locations, a number of readily
available resource agency-approved Geographic Information System (GIS)-compatible digital data
sources were used along with published information from federal, state, regional, and local
planning documents and reports.  For evaluation of alignments and stations, right-of-way widths
dictated by engineering requirements were utilized to identify the amount of area within each
segment containing certain characteristics.  Some environmental issues required using various
buffer widths that extended beyond the conceptual right-of-way for the segments.  Where noted,
field reconnaissance was required to view on-the-ground conditions and to provide relative values
of certain resources.
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B. BAKERSFIELD-TO-LOS ANGELES ENVIRONMENTAL METHODOLOGY VARIANCES

Visual Quality Impacts

The potential impacts to visual quality of the High-Speed Rail (HSR) alignment
alternatives and station locations were evaluated based on the anticipated changes in
current views of first tier sensitive viewers.

Four basic criteria were used to evaluate the project options:

•  The location of sensitive first tier viewers relative to the project.
•  The length that sensitive residential uses occur along the alignments.
•  The distance of the sensitive uses from the project features.
•  The extent of the change in visual character that sensitive viewers will

experience with the various alignment and station options.

Sensitive viewer groups include residential viewers, park users and students and faculty
at school sites.  These sensitive first tier viewer groups were identified, as well as the
extent of residential uses along the alignments.  An alignment with more adjacent
residential uses was considered to have a more negative impact than alignments with
fewer adjacent residential uses.  For example, an option that has residential uses along
five miles of the alignment would be rated more negatively than one with residences
along 0.5 mile of the alignment.  Impacts to schools and parks were quantified by the
number of locations with first tier views.  Alignments having a greater number were rated
more negatively.  Project features that cross through a campus or park were rated more
negatively than project features adjacent to these sensitive uses.

The anticipated visual impacts were further screened by the distance of the project
features from the sensitive viewers.  Project features closer to sensitive viewers were
rated as having as greater negative impact than features only visible at a greater
distance.

Lastly, an evaluation was made of the extent of the change in the visual character that
the sensitive viewer will experience.  For example, an elevated structure proposed in a
low density, rural area along a rural arterial would be a greater and more negative visual
change than an at-grade rail segment adjacent to an existing freeway in a high-density,
urban residential area.  Similarly, project features proposed for undeveloped, rugged
areas that will require extensive earthwork were rated more negatively than sites that
require less earthwork.  Features sited in areas proposed for Significant Ecological Area
(SEA) status were rated as having a negative visual impact.

All of these criteria were evaluated to determine the ranking of alignments and stations
relative to their compatibility with existing views.

Water Resources

The potential impacts to water resources of the High-Speed Rail (HSR) alignment
alternatives and station locations were evaluated based on the number and sensitivity
level of waters and potential wetland or riparian habitat resources crossed by or lying
immediately adjacent to each alignment and station option.  Drainages identified as
"blue-line streams" on USGS topographic mapping were counted and the relative size of
each feature was estimated based on the associated watershed area.
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The potential sensitivity of water resources is rated as follows:

Low sensitivity is indicated for minor tributary streams and small ephemeral
drainage courses.  These resources are still likely to be subject to the regulatory
authority of the U.S. Army Corps of Engineers (Corps), the California Department
of Fish and Game (CDFG), and the State Water Resources Control Board
(SWRCB), if affected by the project.   However, due to their small size and the
limited volume of water carried, such "waters" are not likely to exhibit substantial
riparian or wetland vegetation and requisite mitigation is anticipated to be
minimal although minor impacts would occur due to the placement of culverts or
diversions for at-grade crossings.    Where such resources occur above or in
close proximity to tunnel segments, it is unlikely that adverse impacts would
occur, although the possibility cannot be ruled out.

Low to moderate sensitivity is attributed to large tributary streams and small
ponds or springs.  Such waters potentially support some riparian vegetation and
impacts could be considered significant.  However, where bridges are proposed,
it is assumed that adverse impacts to such resources will be avoided by strategic
placement of abutments and footings such that direct impacts are avoided, and
such crossings are not counted for the purpose of this comparative evaluation.
The potential for adverse effects to occur to such resources above or near tunnel
segments is still low, but is more likely than for minor tributaries.

Moderate to high sensitivity is attributed to major tributaries, mainstem
drainages, and large ponded areas.  Larger streams and ponds generally contain
substantial stands of riparian vegetation, portions of which may meet federal
wetland criteria.  Adverse effects to such areas would require substantial
mitigation measures, and federal guidelines (Section 404(B)(1)) require that
direct impacts be avoided to the maximum practicable extent.

High sensitivity is attributed to large bodies of open water and extensive riparian
habitat associated with major drainage courses.

In the City of Los Angeles and other urbanized areas (for example, Union Station
Alternatives and the San Diego Approach Segments), station locations or route segments
that may involve crossing channelized drainage courses, such as the the L.A. River,
would not result in impacts to wetlands or riparian habitat and would cause only minimal
effects, primarily involving potential reductions of water quality during construction, as
these drainages do not generally exhibit significant biological resources in the areas of
the proposed project alignments and station locations.

Floodplain Impacts

The alignments and station location were evaluated against GIS data for known 100 year
and 500 year floodplains.  Alignments and station locations subject to more serious
flooding impacts were ranked scored lower than those with little or no flood hazard.

Threatened and Endangered Species

Threatened and endangered species analysis was based on information obtained from
the California Natural Diversity Database (CNDDB), contacts with various resource
agencies such as the U.S. Fish and Wildlife Service (USFWS), published scientific
literature and personal communications with experts on individual sensitive species.
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Locations of sensitive species and their habitats are subject to change as a result of
seasonal variation, urbanization and other disturbances.  Those alignments and station
locations that would affect the greatest number of threatened and endangered species
were ranked lower than those affecting fewer sensitive species.

Environmental Justice Impacts (Demographics)

Pursuant to Executive Order 12898, Federal Actions to Adress Environmental Justice in
Minority Populations and Low-Income Populations, the total number of potentially
affected persons and households was calculated within a 1,400-foot (427 m) buffer of
alignments and stations.  This was done using available 1990  Census data on a GIS
database.  Where  portions of census tract/block areas were within the buffer zone a
percentage of the qualifying individuals/households within the block was used based on
the percentage of the area within the buffer zone.  The greater the number of potentially
affected individuals or households, the greater the potential impact and the lower the
score for the alignment or station location.

Community and Neighborhood Impacts

Aerial photography and land use planning data,supplemented by field review was used to
determine if communities and neighborhoods would be physically  or psychologically
divided by program elements.  At-grade alignments were considered to constitute a
physical division, while aerial structures were seen as a psychological division.  Program
elements with a greater potential to result in such impacts were given lower scores than
those with less potential to create such effects.

Farmland Impacts

Alignments were compared to digital farmland mapping and those affecting a greater
area of farmland were given lower scores.  In some areas, farmland has been developed
for other uses and was not counted in the analysis.  The issue of pacel division was also
factored into the review.

Cultural Resources

The potential impacts to cultural resources for the  alignment alternatives and station
locations were evaluated using two criteria.  First, each element of the program was
compared to the existing Project GIS database, and ranked as to potential impacts on
known cultural resources.  For example, each station location was compared to the GIS
database, to determine if cultural resources had been recorded in or near the station
location.

Second, given that the present GIS database is very incomplete relative to cultural
resources, each element of the program was examined in relation to three additional
factors known to archaeologists to increase the potential for discovery of previously
unknown cultural resources.  These are:

•  proximity to major water sources
•  geographic setting
•  proximity to towns and cities

The first two factors are especially relevant to prehistoric cultural resources, while the
last factor is relevant to historical cultural resources.  These factors were considered
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based on the cultural resources consultant’s professional experience in southern
California, and a recognition of the statistical probability that sites are more likely to
occur in these settings.

A comparison of two possible HSR alignments in the Antelope Valley, the Aqueduct
Alignment versus the SR-138 Alignment, illustrates how this process was used.  The
Aqueduct Alignment lies at the base of the San Gabriel Mountains, a geographic setting
more likely to encompass prehistoric sites than the flat open valley floor setting of the SR
138 Alignment.  The Aqueduct Alignment is also more likely to encounter prehistoric
resources due to several streams that flow out of the mountain front, making it an area
more suitable to human habitation, versus the dry valley floor.  But the SR 138 Alignment
passes through a much larger portion of the cities of Palmdale and Lancaster, greatly
increasing the probability that this route will encounter historical resources.

For Union Station Alternatives and evaluation of San Diego Approach Segments in the
downtown area of the City of Los Angeles, any location or route has at least a moderate
to high probability to encounter cultural resources.  Again,  geographic setting and urban
neighborhood factors suggest that certain routes and locations have a higher probability
for prehistoric and historical cultural resources.  Alignments and station locations known
to have or considered more likely to have cultural resources present were ranked lower
than those less likely to encounter such resources.

Parks & Recreation/Wildlife

The potential impacts to parks and recreation areas and wildlife refuges of the alignment
alternatives and station locations were screened based on proximity of parks and
recreation or wildlife refuge resources to the program elements.  As specified in the Task
1.5.2 Evaluation Methodology, visual impacts were considered to first row receivers, if
parks were not directly impacted.  Noise may also be a factor for some park and
recreation facilities, but was not considered in this evaluation.

In the few cases where  alignments cross existing park facilities, this was considered to
have a high impact to the park resource, unless the crossing occurred primarily in tunnel.
In the majority of cases, where the  alignments pass near existing parks, the impact was
considered in relationship to the park’s present environment.  For example, if a park
setting was rural, or a quiet urban area, the impact of an alignment was considered to be
moderate or high.  In the case of a park located adjacent to existing railroad lines or
freeways, addition of High-Speed Rail was considered a low impact.  However, if the
alignment element passed an existing facility on bridge/structure where previous rail or
freeway use was at-grade, this was considered a moderate impact.

Soils/Slope Constraints

The screening of soils/slopes  was performed in general conformance with the criteria set
forth in the Screening Methodology.  Soils were evaluated on the basis of both the soil
and geologic formation data available on a statewide basis in addition to our general
knowledge of characterisitics of each of these units.  Soil shrink/swell, or expansivity,
was evaluated in the project area by comparing alignments/stations with the extent of
mapped expansive soil units/formations.  Soil erodibility was similarly evaluated on the
basis of extent and distribution of soil units, geologic formations, and experience.  Slope
stability was evaluated primarily on the basis of geologic formations with known low
shear strength and/or propensity for landsliding.  Slope steepness was not evaluated
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strictly on the basis of slope gradient as it was determined to be less representative of
the constraint than the presence of low strength, poor performance geologic formations.

Seismic Constraints

Seismic constraints were also evaluated in general conformance with the recommended
methodology.  However, in lieu of solely analyzing seismic constraints on the basis of
active fault crossings, historic seismicity and probabilistic seismic hazard assessment
(PSHA) maps provided by the states' geologic agency (CDMG) were also used.  Further,
seismic constraints were subdivided into three basic potential hazards including: 1)
presence of active fault crossings, 2) PSHA ground motion maps, and 3) liquefaction
potential by comparing PSHA ground motion maps to formational maps to identify areas
where younger, soft soils may coexist with high ground motion areas.  Detailed CDMG
maps depicting the seismic hazard zones are available for most of the Los Angeles Basin
and San Francisco Bay areas but did not provide complete coverage for the project area
and were thus not used.  However, findings of those maps were compared to our
independent conclusions and were generally consistent.  Subsidence associated with
groundwater withdrawal in the San Joaquin Valley was also addressed within seismic
constraints as required.  This evaluation was performed geographically based on
available maps depicting extent, magnitude and timing of subsidence within the project
area.

Hazardous Materials

Each alignment option and station option were evaluated based on the number of
Comprehensive Environmental Response, Compensation, and Liability Information
(CERCLIS), State Priority List (SPL), and State Clean-up List (SCL) sites that were close to
proposed alignments or station locations.  The alignment options and station options
were also evaluated based on the number of Super Fund sites that were close to the
proposed alignments or station locations.  The ratings in the table were generally given
as follows: CERCLIS, SPL, SCL < 20 = 4; CERCLIS, SPL, SCL > 20 = 3; CERCLIS, SPL,
SCL > 50 = 2; CERCLIS, SPL, SCL sites and one Super Fund site = 2; CERCLIS, SPL,SCL
sites and more than one Super Fund site = 1.
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2.0 PARAMETERS/ASSUMPTIONS AND EVALUATION
METHODOLOGY

Unless otherwise noted, the objectives, parameters, criteria, and methodologies described in this report
are consistent with those applied in previous California high-speed train studies and documented in the
California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed Train Alignment/Station Screening
Evaluation Methodology7.

2.1 PARAMETERS/ASSUMPTIONS

High-speed train alignment and station options were developed through consistent application of system,
engineering, and operating parameters as described in Task 1.5.2.  The parameters and assumptions
applied are consistent with those applied in previous planning and engineering studies and are based on
accepted engineering practice, the criteria and experiences of other railway and high-speed rail systems,
and recommendations of VHS and maglev manufacturers.

2.1.1 Statewide Parameters/Assumptions

The design, cost, and performance parameters used in developing the alignment and station options are
based on two technology groups (classified by speed) (Figure 2.1.1).  The Very High Speed (VHS) group
includes trains capable of maximum operating speeds near 220 mph (350 km/h) utilizing steel-wheel-on-
steel-rail technology.  Requirements for a VHS system include a dedicated, fully grade-separated right-of-
way with overhead catenary for electric propulsion.  It is possible to integrate a VHS system into existing
conventional rail lines in congested urban areas given resolution of certain equipment and operating
compatibility issues.  The magnetic levitation (maglev) group utilizes magnetic forces to lift and propel
the train along a guideway and is designed for maximum operating speeds above that of VHS technology.
A maglev system requires a dedicated guideway and may share right-of-way but not track with
conventional train systems.

Figure 2.1-1
VHS and Maglev Technology

Maglev (Transrapid)VHS Train (Germany ICE)

                                               
7 Parsons Brinckerhoff.  California High-Speed Train Program EIR/EIS, Task 1.5.2 – High-Speed Train Alignments/Stations
Screening Evaluation Methodology.  Prepared for California High-Speed Rail Authority, May 2001.
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High-speed train system engineering design parameters used in developing the alignments were
documented in Task 1.5.2 and include speeds, geometry, and clearances for both steel-wheel-on-steel-
rail (VHS) and maglev high-speed train technologies.  The parameters and criteria, summarized in Table
2.1-1, are consistent with previous California high-speed train studies and are based on accepted
engineering practice, the criteria and experiences of other railway and high-speed train systems, and
recommendations of VHS and maglev manufacturers.

Table 2.1-1
Summary of Engineering Design Parameters

Parameter Very High-Speed Maglev

Double Track Full Full
Power Source Electric Electric
Grade Separations Full Full

Potential for Shared Use Yes No
Corridor Width

! Desirable
! Minimum

100 ft (30.4 m)
50 ft (15.2 m)

100 ft (30.4 m)
50 ft (15.2 m)

Top Speed 220 mph
(350 km/h)

240 mph(1)

(385 km/h)
Average Speed 125-155 mph

(200-250 km/h)
145-175 mph

(230-280 km/h)
Acceleration 0.4-1.3 mph/s3

(0.6-2.1 km/h/s4)
1.1-1.9 mph/s

(1.8-3.2 km/h/s)
Deceleration 1.2 mph/s

(1.9 km/h/s)
1.8 mph/s

(2.9 km/h/s)
Minimum Horizontal Radius 500-650 ft

(150-200 m)
1,150 ft

(350 m) (2)
Minimum Horizontal Radius
(at top speed)

15,600 ft @ 220 mph
(4,750 m @ 350 km/h)

11,500 ft @ 240 mph
(3,500 m @ 385 km/h)

Superelevation
! Actual (Ea)
! Unbalanced (Eu)

7 in (180 mm)
5 in (125 mm)

16°
5°

Grades
! Desirable Maximum
! Absolute Maximum

3.5%
5.0%

NA
10.0%

Minimum Vertical Radius
Crest Curve (at top speed)

157,500 ft @ 220 mph
(48,000 m @ 350 km/h)

205,700 ft @ 240 mph
(62,700 m @ 385 km/h)

Minimum Vertical Radius
Sag Curve (at top speed)

105,000 ft @ 220 mph
(32,000 m @ 350 km/h)

137,100 ft @ 240 mph
(41,800 m @ 385 km/h)

Horizontal Clearance
(centerline of track to face of fixed object)

10 ft 4 in @ 220 mph
(3.1 m @ 350 km/h)

9 ft 5 in @ 240 mph
(2.8 m @ 385 km/h)

Vertical Clearance
(top of rail to face of fixed object)

21 ft (6.4 m) 12 ft 2 in (3.7 m)

Track Centerline Spacing 15 ft 8 in @ 220 mph
(4.7 m @ 350 km/h)

15 ft 9 in @ 240 mph
(4.8 m @ 385 km/h)

Minimum Right-of-Way Requirements
At-Grade/Cut-and-Fill/Retained Fill
Aerial Structure
Tunnel (Double Track)
Tunnel (Twin Single Track)
Trench/Box Section

50 ft (15.2 m)
50 ft (15.2 m)
67 ft (20.4 m)
120 ft (36.6 m)
70 ft (21.3 m)

47 ft (14.3 m)
49 ft (15 m)

67 ft (20.4 m)
120 ft (36.6 m)
73 ft (22.2 m)

Minimum Station Platform Length 1,300 ft (400 m) 1,300 ft (400 m)
Minimum Station Platform Width 30 ft (9 m) 30 ft (9 m)
Notes: 1- Top Speed Defined in Federal Maglev Deployment Plan

2- Transrapid USA, 1998.
3- mph/s – miles per hour-second
4- km/h/s – kilometers per hour-second
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Based on the minimum requirements listed in Table 2.1-1, three general right-of-way parameters were
utilized for the screening evaluation:  (1) a minimum right-of-way corridor of 50 feet (15.2 meters) was
assumed in congested corridors; (2) a 100-foot (30.4-meter) corridor was assumed in less developed
areas to allow for drainage, future expansion and maintenance needs; and (3) a wider corridor was
assumed in variable terrain to allow for cut and fill slopes and tunnels.

The overall operations strategy and conceptual service parameters that were assumed for high-speed
train service in California are documented in Task 1.5.2.  Specific scheduling and operations modeling
analysis is currently underway and will be used in future detailed engineering and environmental analyses
in the next phase of this study.

2.1.2 Los Angeles-to-San Diego-via-Inland Empire Corridor Parameter/Assumption
Variances

No variances to engineering parameters were introduced.

2.2 EVALUATION METHODOLOGY

As listed in Table 2.2-1, a number of key evaluation objectives and criteria were developed based on
previous studies with enhancements that reflect the Authority’s high-speed train performance goals and
criteria described in Task 1.5.2.  These objectives and criteria have been applied in the screening of
high-speed train alignment and station options developed as part of this process.  Each of the evaluation
criteria is discussed in Chapter 4.0, Alignment and Station Evaluation.

Table 2.2-1
High-Speed Train Alignment/Station Evaluation Objectives and Criteria

Objective Criteria
Maximize Ridership/Revenue Potential " Travel Time

" Length
" Population/Employment Catchment

Maximize Connectivity and Accessibility " Intermodal Connections
Minimize Operating and Capital Costs " Length

" Operational Issues
" Construction Issues
" Capital Cost
" Right-of-Way Issues/Cost

Maximize Compatibility with Existing and Planned Development " Land Use Compatibility and Conflicts
" Visual Quality Impacts

Minimize Impacts to Natural Resources " Water Resources
" Floodplain Impacts
" Threatened & Endangered Species Impacts

Minimize Impacts to Social and Economic Resources " Environmental Justice Impacts (Demographics)
" Farmland Impacts

Minimize Impacts to Cultural Resources " Cultural Resources Impacts
" Parks & Recreation/Wildlife Refuge Impacts

Maximize Avoidance of Areas with Geologic and Soils Constraints " Soils/Slope Constraints
" Seismic Constraints

Maximize Avoidance of Areas with Potential Hazardous Materials " Hazardous Materials/Waste Constraints

The engineering and environmental methodologies and assumptions used in evaluating the high-speed
train alignment and station options are described in detail in Task 1.5.2.
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2.2.1 Engineering Evaluation Criteria

The engineering evaluation criteria focus on cost and travel time as primary indicators of engineering
viability and ridership potential.  Items such as capital costs and travel times have been quantified for
each of the alignment and station options considered.  Other engineering criteria such as operational,
construction, and right of way issues are presented qualitatively.

The evaluation criteria presented are consistent with the criteria applied in the previous corridor
evaluation study and are based on accepted engineering practice, the criteria and experiences of other
railway and high-speed train systems, and recommendations of VHS and maglev manufacturers.

A. LOS ANGELES UNION STATION-TO-SAN DIEGO-VIA-INLAND EMPIRE CORRIDOR ENGINEERING
METHODOLOGY VARIANCES

No variances to the above-described evaluation criteria were introduced.  All alignments were
assessed using the same evaluation criteria.

2.2.2 Environmental Evaluation Criteria

The objectives related to the environment and the criteria used for evaluation are consistent with NEPA
and CEQA.  The environmental constraints and impacts criteria focus on environmental issues that can
affect the location or selection of alignments and stations.

To identify potential impacts for the alignments and station locations, a number of readily available
resource agency-approved Geographic Information System (GIS)-compatible digital data sources were
used along with published information from federal, state, regional, and local planning documents and
reports.  For evaluation of alignments and stations, right-of-way widths dictated by engineering
requirements were utilized to identify the amount of area within each segment containing certain
characteristics.  Some environmental issues required using various buffer widths that extended beyond
the conceptual right-of-way for the segments.  Where noted, field reconnaissance was required to view
on-the-ground conditions and to provide relative values of certain resources.

A. LOS ANGELES UNION STATION-TO-SAN DIEGO-VIA-INLAND EMPIRE CORRIDOR
ENVIRONMENTAL METHODOLOGY VARIANCES

Other than variances listed and discussed below, methodologies described in Task 1.5.2 were
used in the evaluation of environmental issues.

Visual Quality

A series of visual simulations were created to gather opinions at public scoping meetings.  The
visual simulations were prepared to understand two primary points that would reveal how visual
impacts should be evaluated.

1. How the public views the visual character of the infrastructure necessary for high-speed
trains

2. The viewer’s exposure and/or sensitivity to these structures

The objective of gathering responses to visual simulations is to understand the sensitivity of the
community through which the train will be passing.  In order to understand the perspective of
the community, different construction types were superimposed on photographs of different
landscape units.

There are no examples of very high-speed trains (maximum operating speeds near 220-mph
[350]) within the United States.  Therefore, it is difficult to assess how receptive the public would
or would not be to a new high-speed train corridor.
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There was considerable discussion among the members of the public about whether the impacts
are to the viewer looking at the train or to the viewer on the train looking at the environment.
Many respondents were enthusiastic about riding above grade so that the views from the train
would be enhanced.  Impacts to the community received more mention and more sensitivity.
Therefore, the objective of gathering responses to visual simulations was to understand the
sensitivity of the community through which the train would be passing.  In order to understand
the perspective of the community, different construction types were superimposed on
photographs of different landscape units.  A typical landscape unit might be a residential
community, a commercial district, an open-space area, or natural landscape features such as a
lake, a ravine, or a mountainside.  In addition to these landscape units, another facet of
sensitivity was analyzed: points of historical significance or recognized points of interest.  These
are smaller units, but contribute differently to the visual sensitivity.  The following seven visual
simulations were prepared and viewed by the public at the scoping meetings:

1. An at-grade facility in an industrial corridor
2. An aerial structure in front of a renovated historical train station (Pomona Station)
3. An aerial structure over a neighborhood to meet up with an existing rail corridor
4. An aerial structure in front of an historical landmark (San Gabriel Mission) (Figure 2.2-1)
5. An expanded rail trench in an existing residential neighborhood (Figure 2.2-2)
6. A new trench in an existing at-grade railroad corridor in a suburban environment
7. A tunnel into a natural hillside

Figure 2.2-1
Aerial Structure in Front of San Gabriel Mission

[Note: This is a characature of a high-speed train.  More detailed engineering will be done at a later time.]
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Figure 2.2-2
Expanded Rail Trench in Existing Residential Area

[Note: This is a characature of a high-speed train.  More detailed engineering will be done at a later time.]

The visual assessment is based upon feedback received from public comments on the visual
simulations on over 40 comment cards from members of the public at the following scoping
meetings: Los Angeles, Riverside, and San Diego.  The responses from each scoping meeting
consistently rated aerial structures in front of historic buildings as a negative impact to the
community.  Respondents also preferred the trench-and-tunnel alternatives.  Variances were
found in how communities felt about at-grade facilities and aerials that passed by residential
communities.  However, opinions varied closely around a neutral impact.

Visual Character of Very High-Speed and Magnetic Levitation (Maglev) Trains
There are two technologies being considered along these corridors.  The first is steel-wheel-on-
steel-rail.  There are examples of this type of train in Europe and Asia.  Of the two technologies
being evaluated, the steel-wheel–on-steel-rail is more familiar because it has been employed
successfully in several countries.  Because this system is electrified, there are catenaries, which
appear similar to utility lines that connect with an electric pantograph on top of the train.  These
poles extend from the rail alignment upward 25 feet (7.6 meters).  The trains are modern and
have jet-like designs.  If the elevated tracks were over existing transportation corridors, then the
piers would support a platform a minimum of 20 feet (6.1 meters) in the air, placing the windows
of the train approximately 30 feet (9.1 meters) in the air, the equivalent of a three-story building.

The second technology is called Magnetic Levitation (Maglev).  The electrification of this
technology is actually in the rail guideway and, therefore, there are no catenary poles.  Maglev
would likely require elevated structures for most of the alignment.  The typical height would be
similar to a steel-wheel-on-steel-rail in that the elevated structure would be a minimum of 20 feet
(6.1 meters) high.  Again, the passenger windows of the train would be approximately 30 feet
(9.1 meters) from the ground.  The appearance of the train is a metal shell that wraps around
the rail line, like a monorail, thus appearing wider than most passenger rail trains (see
Figure 2.1-1).

At the public meetings, the train technology and resulting visual effect have not been
determining issues.
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Visual Character of Station Locations
Specific station plans have not been developed.  Stations will be designed and developed in
cooperation with the hosting community and stakeholders in keeping with the local zoning
ordinances and design standards.  However, there are two factors that may serve as sensitive
visual determinants:

•  The environmental scale of the area where the station is being placed
•  The historical context of the environment

High-speed train stations would be similar to a regional commercial airport in scale and the need
to provide expedient through-movement of passengers.  The station locations would likely need
to include a 400-meter-long platform, substantial parking, internal circulation for passenger drop-
off and pick-up for automobiles, buses, and taxis.  Space would be needed for other services,
such as rental cars, food, and other amenities.  All these services would demand a relatively large
land area.  If a station location is being proposed in an older downtown location where blocks are
typically 500 feet (152.0 meters) by 500 feet (152.0 meters), a station location could require
many blocks, thereby introducing a new scale to the environment.

The other consideration is the historical context.  While it is preferable to construct intermodal
facilities in conjunction with existing train stations, it may be difficult to accommodate the
addition of a grade separated system, and necessary support services, and still preserve the
context of historic train stations.  Public responses to the visual simulations of an aerial structure
at an historic station underscored their preferences for maintaining the historical context of the
station.

Based upon the visual simulation comment cards, Table 2.2-2 illustrates how construction type
has varying degrees of receptability, depending on the landscape unit from the viewer of the
train passing by low, medium, and high, with high meaning most negative impact.

Table 2.2-2
Key for Visual Impact of Train Passing by Viewer in

Community by Construction Type and Landscape Unit

Type of Construction
Landscape Unit At-Grade Aerial Tunnel Trench

Urban-Residential Medium High Low Medium

Urban-Commercial Medium Low Low Low

Urban-Industrial Low Low Low Low

Downtown/City Center Low Medium/High Low Medium

Open Landscape Medium Medium Low N/A

Point of Interest Medium/High High Low Medium

This analysis has been completed for each alternative.  An example of one corridor analysis is
shown in Table 2.2-3, with high meaning most negative impact.
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Table 2.2-3
Detailed Visual (Sample)

Alignment
Alternative

Segment/
Construction

Type
Landscape
Unit Type

Landscape
Unit

Length
Visual

Assessment
Alternative Alignment 1.a. UP Colton

Union Station to El Monte Urban- Aerial Industrial (From Union Stn.
to Alhambra)

Low

Urban- Aerial Commercial (From Alhambra
to El Monte)

Medium

Urban- Aerial Special Feature (From San
Gabriel Mission)

High

Urban-Depressed Industrial (From Union Stn.
to Alhambra)

Low

Urban-Depressed Commercial (From Alhambra
to El Monte)

Low

Urban-Depressed Special Feature (San Gabriel
Mission)

Medium

El Monte to Pomona/At-
Grade

At-Grade Commercial/
Industrial

(From El Monte to
Pomona)

Medium

At-Grade Special Feature (From Pomona
Metrolink Station)

High

Pomona to Ontario
Airport/At-Grade

At-Grade Commercial (From Pomona to
Ontario Airport)

Medium

Ontario Airport to Riverside Urban- Aerial Industrial (From Ontario to
Colton)

Low

Aerial Residential (From Colton to
Riverside)

High

Depressed Industrial (From Ontario to
Colton)

Low

Depressed Residential (From Colton to
Riverside)

Medium

Riverside to March ARB Aerial Residential (From Riverside
to UCR)

High

At-Grade Industrial (From UCR to
March ARB)

Low

Alignment Evaluation/Comparison—Los Angeles Union Station to March ARB: The visual
impact assessment for alignment alternatives reflects on the compatibility with adjacent land uses
(views of the project) and visual appeal for the user.  However, it should be noted that
frequently, the visual impact from the community’s perspective is juxtaposed from that of the
user.  For instance, a tunnel may be very acceptable to the community to prevent cut/fill scars on
the hillside, but the rider is in the dark and not able to take advantage of the terrain for vast
viewshed opportunities.  For screening purposes, the view of the train from the community’s
perspective was weighted higher value to avoid overly neutralizing visual impacts.  A full
description of the adjoining land uses is found in Section 4 (D) of this report and, therefore, the
following highlights only a general description and those points of visual sensitivity for each
alignment.
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Screening for Alignment. Each alignment option was analyzed by rail construction type
and primary landscape unit.  The type of construction results in potential visual impacts such as
cut and fill, aerial structures, water crossings, and loss of vegetation or urban development.  The
landscape unit communicates who the viewers will be, whether it is park users, residential units
or commercial establishments.  Considering these variables, each alignment has been broken into
construction type, consisting of:

•  At-grade
•  Aerial
•  Tunnel
•  Urban grade-separated—aerial or depressed (trench)

For purposes of screening and in view of the length of this rail segment, the corridor is analyzed
in segments of predominant landscape settings, as follows:

•  Urban residential to high-density residential
•  Urban commercial—retail and office land uses
•  Urban industrial—light to heavy industrial uses
•  Suburban residential—low density residential
•  Center city or downtown environment—core business district of the community
•  Open landscape—including natural terrain, community parks, and agricultural areas
•  Special landscape features—historical significance, parks of particular significance, such as a

state or national park

Visual Assessment Screening for Station Locations. For purposes of screening, the visual
assessment of station locations is simply an evaluation of environmental context and the ability
for a station location to incorporate design elements in order to blend into the environment.
Station locations are categorized by scale and historical significance.  Scale refers to the size of
urban development blocks.  Blocks can be small, medium, or large, often depending on the era in
which they were developed.  Urban design in older eras was a walkable scale; thus block sizes
were smaller and more condensed.  The visual impact of a high-speed train station within an
area of small blocks is viewed as a high contrast, while an area that has been built with large
urban blocks can more easily incorporate a station location. Historical significance refers to the
presence of historical buildings and landmarks.  For example, the Pomona Metrolink Station is a
refurbished historic train station located near the traditional downtown commercial center.
According to public responses, a high-speed train system at such a location would produce a high
visual impact.  The station locations were evaluated in terms of low, medium, and high
compatibility to fit the scale and historical context of the surroundings.

Water Resources

The methodology established in Task 1.5.28 was utilized as a general guidance to identify the
potential water resources that would be impacted by the proposed alignments.  As a first step in
the analysis, the Environmental Summary Report was reviewed to preliminarily list the water
resources (water bodies) identified in the document that would potentially cross the proposed
alignments and station locations and therefore be potentially impacted.  In the next step,
Thomas Guide maps were referenced to confirm the identity of the water bodies.  Next, the
project GIS database was utilized to further refine the list of water bodies by the hydrographic
features.

The GIS database was supplemented with water quality data, where applicable, from the
Regional Water Quality Control Plans (Basin Plans) to determine the potential for water quality
degradation.  The Basin Plan identifies beneficial uses for major water bodies or hydrological

                                               
8 California High Speed Rail Authority (CHSRA) Task 1.5.2.report (March 23, 2001)
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units.  Some examples of beneficial use include municipal (MUN), Industrial (IND), Water Contact
Recreation (REC1), WET (Wetland Habitat), WILD (wildlife habitat), etc.  The designated
beneficial uses were reviewed for the list of water bodies to determine the potential impacts to
these uses, as a measure of potential water quality impairment.

A two-day “windshield” survey was also conducted to “ground truth” wetland resources
potentially occurring along the proposed alignments.  Information gathered from this field
assessment was additionally utilized to further refine the analysis of potential water quality
impairments.

The following are the sources of information utilized for the analysis:

•  Previous project evaluations including Parsons Brinckerhoff (1996, 1999, 2000)
•  Review of the hydrographic features from the project GIS database
•  The Los Angles Water Quality Control (Basin) Plan, 1994
•  Review of aerial photography
•  Thomas Guides

Construction of all proposed alignments would result in some potential impairment to beneficial
uses and thereby would result in some level of water quality impacts.  Construction-related
impacts to water quality would occur from: changes to topography, drainage patterns,
devegetation, and increase in impermeable surfaces. These actions would result in increased
runoff, erosion, and turbidity and pollutant loadings into the water bodies.  Spills from vehicles
and other chemicals related to construction would also result in water quality impairment.

The analysis focused on identifying channelized and unchannelized water resources within the
right-of-way alignments under consideration or adjacent to the segments and station areas. The
degree of impairment to beneficial uses of water bodies in urban settings, such as portions of Rio
Hondo and the Los Angles River, is less severe than those located in nonurban areas (portions of
Santa Ana River and San Luis Rey River). Based on the information gathered from the analysis
described above, the following assumptions can be made to broadly differentiate the potential
impacts to urban water resources from that of nonurban (natural) water resources occurring
along the proposed alignments:

•  Most of the urban water bodies are channelized.  The channel bed and banks of these
waterways are not as vulnerable as natural channels to erosion impacts from an increase in
runoff, either during the construction or operational phase of the project.  In addition,
generally most of the urban water bodies identified are located in relatively flat topography,
which reduces the potential for excessive runoff, erosion and subsequent degradation of
water quality.

•  Drainage patterns associated with most of the urban water resources are not natural due to
severe hydromodifications.  Therefore, disruption of natural drainage patterns is not
anticipated with urban water resources.

•  Most of the urban water bodies generally do not support sensitive beneficial uses such as
wildlife and wetland habitats.  Impermeable surfaces adjoining the channel banks and rapid
conveyance of water generally preclude such water bodies from supporting wetland systems
and wildlife habitat.

•  Urban water bodies are generally assigned industrial and noncontact recreational uses.
Temporary impacts to such uses as a result of the proposed project are not considered to be
severe.

Potential impacts to water resources located in nonurban settings could create constraints to
project implementation through requirements to avoid impacting such resources.  However, even
with such natural water resources, permanent impacts could, in most cases, be avoided by minor
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adjustments to the alignment.  In these situations, impacts were ranked as being slight or no
apparent impact.  In contrast, for some alignments, significant impacts to water quality appear to
be unavoidable and are likely since the alignment traverses close to these resources and there
are limited options for alternate alignment siting.  One such constraint is the proposed alignment
along SR-91 and the Santa Ana River.

In most circumstances, effective implementation of comprehensive Best Management Practices
(BMPs) implemented through a Storm Water Pollution Prevention Plan (SW3P), required for a
National Pollutant Discharge Elimination System (NPDES) Construction General Permit for the
project, should greatly reduce the level of impairment to the impacted resources.

Parks and Recreation/Wildlife Refuge Impacts

The California HSR GIS database was not utilized or supplemented as part of this analysis. In
order to identify and analyze the impacts to publicly owned parks, recreation areas, and
preserves/wildlife refuges, the alignment and station alternatives were overlaid on maps from the
following resources:

•  Thomas Bros. Maps.  The Thomas Guide 2001: Los Angeles and Orange Counties.  2000.9
•  Thomas Bros. Maps.  The Thomas Guide 2001: San Bernardino and Riverside Counties.

2000.10

•  Thomas Bros. Maps.  The Thomas Guide 2001: San Diego County.  2000.11

In addition to the Thomas Guides, United States Geologic Survey (USGS) maps and aerial
photographs were analyzed.

Once the alignment and station locations were determined on the maps, parks, recreation areas,
and preserves/wildlife refuges were identified within and along the right-of-way.  The following
criteria were used to assess the impacts of each alternative on parklands:

•  Proximity to a park, recreational area, or preserve/wildlife refuge
•  Size and type of area impacted
•  Number of sites impacted

Intermodal Connections/Land Use Compatibility

The methodology employed was to examine land use data supplied from the Southern California
Association of Governments (SCAG) to determine the existing and general plan land uses along a
0.25-mile (0.4 kilometer) buffer of each proposed route and within 0.25-mile (0.4 kilometer) of
each proposed station.  Also analyzed was the presence of sensitive land uses to determine the
most feasible routes and station sites given prescribed criteria.  The prescribed criteria were
threefold: (1) maximize compatibility with existing and planned land uses, (2) minimize potential
conflict with sensitive land uses, and (3) maximize intermodal connectivity.  The first two criteria
were applied to the rail alignments; all three were applied to stations.  In assessing the
applicability of these criteria, several measures were used as summarized in Table 2.2-4.

                                               
9 Thomas Bros. Maps.  The Thomas Guide 2001: Los Angeles and Orange Counties.  2000
10 Thomas Bros. Maps.  The Thomas Guide 2001: San Bernardino and Riverside Counties.  2000.
11 Thomas Bros. Maps.  The Thomas Guide 2001: San Diego County.  2000.
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Table 2.2-4
Criteria for Land Use Analysis

Criteria Measures Definitions

Mixed No land use makes up more than 50%
acreage

Land Uses

Majority One land use makes up more than 50%
acreage

Low Less than 33% of land acreage will
transition

Medium 33 to 50% of land acreage will transition

1.  Maximize Compatibility
with Existing & Planned
Land Uses

Transition

High More than 50% of land acreage will
transition

Sensitive Uses Noted as the presence of Parks/Recreation Area, Cultural
Site, Hospital, Schools, Public Facilities, Cemetery, Regional
Shopping Center, Military Base, Reservation, etc. within
0.25-mile of Alignment

2.  Minimize Conflict with
Sensitive Land Uses

Low-Mod
Income

More than 50% households earn less than
80% of mean family income

High
Minority

50% of pop is minority

Environmental
Justice

Both Both a Low-Mod and high minority
concentration

Airports Presence of site within 0.5-mile

Transit Presence of site within 0.5-mile

3.  Maximize Intermodal
Connectivity

Metrolink Presence of site within 0.5-mile

Wetlands

As a first step in the screening analysis, the methodology established in Task 1.5.2 was utilized
as a general guidance to identify the potential wetland resources that the proposed alignments
would impact.  The Environmental Summary Report12 also revealed information to further refine
the scope of potential impacts to wetland resources.  In the next step, CH2M HILL queried the
National Wetlands Inventory (NWI) GIS database (Figures 2.2-3, 2.2-4, and 2.2-5).  CH2M HILL
performed a two-day “windshield” survey of the wetland resources potentially occurring along the
proposed alignments to “ground truth” the wetland resources preliminarily identified as
constraints because (a) the NWI maps are not entirely reliable sources of information as they do
not reflect current field conditions and (b) the NWI database coverage provided for the analysis
did not cover the entire project area.  Relevant locations of wetlands were photographed and a
few representative photographs are provided.  See Figures 2.2-6 through 2.2-10.

Vernal pools are not indicated on the NWI database.  Therefore, prior to initiating the field
survey, we reviewed relevant maps to obtain information about potential vernal pools occurring
in the project area, particularly in western Riverside County (Figure 2.2-11) and in MCAS Miramar
(Figure 2.2-12).

                                               
12 (California HSR Authority, 2000)
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Figure 2.2-6
Riparian Habitat at San Luis Rey River, Off I-215

Figure 2.2-7
Marsh Wetland Habitat of San Dieguito River (Lake Hodges), Off I-215

Figure 2.2-8
Riparian Habitat Off San Clemente Canyon Road
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Figure 2.2-9
Riparian Habitat of Santa Ana River Near Prado Basin, Off SR-91

Figure 2.2-10
Grasslands Off SR-91 in Riverside County,

Potential Vernal Pool Habitat and Habitat for Sensitive Flora and Fauna
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Figure 2.2-11
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The following are the sources of information used in this screening evaluation:

•  Previous project evaluations including Parsons-Brinckerhoff (199613, 199914, 200015)

•  The California Natural Diversity Database (CNDDB)

•  The California Department of Fish and Game (CDFG) Map of Vernal Pool locations in Western
Riverside County16

•  MCAS Miramar’s Integrated Natural Resources Management Plan

•  The Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP) 17

•  Review of general plans for several cities

•  Review of aerial photography

The analysis focused on identifying only natural wetlands resources (unchannelized wetlands)
within the right-of-way alignments under consideration or directly adjacent to the segments and
station areas.  These natural wetlands include riparian wetlands (associated with rivers, streams,
creeks, etc.), vernal pools, and freshwater marsh habitats.  Potential impacts to these habitats
could create constraints to project implementation through requirements to avoid habitat or
requirements for special mitigation or coordination with resource agencies.

Proximity of the alignment or station to the resource (i.e., potential habitat and/or known
locations) and the sensitivity of the resource were the bases for determining the potential for
impact.  In many cases direct impacts easily could be avoided since habitat is not close to the
alignment or minor adjustments to the alignment could avoid direct impacts.  In these situations,
impacts were ranked as being slight or no apparent impact.  In contrast, for some alignments,
direct impacts appear to be unavoidable and are likely to be significant since the alignment
traverses high-value habitat occupied by sensitive, protected species of flora and fauna.  In such
circumstances, there is little opportunity for avoidance and limited options for mitigation.

Floodplains

The methodology established in Task 1.5.2 was utilized as a general guidance to identify
floodplain crossings that potentially would be impacted by the proposed alignments.  As a first
step in the analysis, the Environmental Summary Report18 was reviewed to preliminarily list the
floodplain crossings.  In the next step of the analysis, the project GIS database was utilized to
determine the degree of impacts or encroachment into the floodplain for each proposed
alignment, by using the floodplain attributes of the database.  By definition, any construction
activity (access roads, cut and fill, slope protection, etc.) within a base floodplain (the area
subject to flooding by the base flood or a 100-year floodplain) is considered to be encroachment.
By definition, a significant floodplain encroachment is defined in 23 Code of Federal Regulations
(CFR) FR 650 subpart A, as an encroachment that would either interrupt emergency vehicles or
evacuation routes, pose a significant risk, or create a significant adverse impact on natural and
beneficial floodplain values during and following construction.

                                               
13 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation and Environmental Constraints Analysis.  California
Intercity High-Speed Rail Commission, June 1996.
14 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation.  Prepared for California High-Speed Rail Authority,
December 1999.
15Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation - Environmental Summary.  Prepared for California High-
Speed Rail Authority, April 2000.
16 Western Riverside County Vernal Pool Region, http://maphost.dfg.ca.gov/wetlands/.  Site accessed May 29, 2001
17 Western Riverside County Multiple Species Habitat Conservation Plan, http://ecoregion.ucr.edu/.  Site accessed May 29, 2001.
18 (CHSRA, 2000)
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The attributes of beneficial floodplain values, as defined by the Federal Highways Program
Manual (FHPM) include, but are not limited to: wildlife, plants, wetlands, open space, natural
beauty, scientific study, outdoor recreation, agriculture, aquaculture, forestry, natural moderation
of floods, water quality maintenance, and groundwater recharge.

Based on the review of information and screening analysis, a general conclusion is made that
construction of any of the proposed alignments would not result in emergency vehicle routes
being hindered during construction or flooding.  Further, the proposed project would not result in
any significant new risks during construction or flooding, because the proposed high-speed train
facility, for the most part, is above grade or in tunnel and, therefore, would result in Minimal
increase in base flow; although this would depend on footing size and floodplain.

For this screening analysis, therefore, the proposed alignments were either identified as major
(or significant) floodplain encroachment (high constraints) or minor floodplain encroachment (low
constraints) based on the following criteria:

•  Proposed alignments within the base floodplain with potential to impact natural and
beneficial floodplain values.

•  Proposed alignments located in Flood Zone A  (The Federal Emergency Management Agency
[FEMA] identifies projects located within Zone A [designated on the Flood Insurance Rate
Maps or FIRMS] as potentially resulting in a higher degree of impact to the base floodplain
and thereby resulting in impacts to the beneficial floodplain values.

•  Proposed alignments resulting in a longitudinal encroachment (parallel to the floodplain) are
identified as minor encroachment as opposed to a transverse encroachment (perpendicular
to and crossing the floodplain).  Longitudinal encroachments generally result in greater
impacts to floodplain by virtue of their greater surface area of encroachment.

•  Proposed alignments located within a flood zone designated as X were identified to be a
minor encroachment  (By definition, an alignment located in Zone X is anticipated to have
minimum impact on the base floodplain and thereby would not substantially result in
degradation of floodplain values.)

The following are the sources of information used for the analysis:

•  Previous project evaluations including Parsons Brinckerhoff (199619, 199920, 200021)
•  Review of the hydrographic features from the project GIS database
•  Review of the FEMA Flood Insurance Rate Maps-Flood Zone Classification (GIS Database)
•  Review of Aerial Photography
•  Thomas Guides

Threatened and Endangered Species

The screening methodology for plant and animal species of special concern followed that
established by Task 1.5.2. The analysis focused on identifying federally and state listed
threatened and endangered species within the right-of-way or directly adjacent to the alignments
and station areas, primarily using the GIS California Natural Diversity Database (CNDDB) (Figures
2.2-10, 2.2-11, and 2.2-12).  Impacts to these species and their habitats could create constraints

                                               
19 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation and Environmental Constraints Analysis.  California
Intercity High-Speed Rail Commission, June 1996.
20 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation.  Prepared for California High-Speed Rail Authority,
December 1999.
21 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation - Environmental Summary.  Prepared for California High-
Speed Rail Authority, April 2000.



Los Angeles-to-San Diego-via-Inland Empire Corridor
California High-Speed Train Program EIR/EIS High-Speed Train Screening Evaluation

Page 31

SCO/LA-RIV-SD Final Screening Report.doc/011550009

U.S. Department
of Transportation
Federal Railroad
Administration

to project implementation through requirements to avoid habitat or requirements for special
mitigation or coordination with resource agencies.

The potential for impact was based on proximity of the alignment or station to the resource (i.e.,
potential habitat and/or known locations) and the sensitivity of the resource.  In many cases,
direct impacts easily could be avoided since habitat is not close to the alignment and minor
adjustments to the alignment could avoid direct impacts.  In these situations, impacts were
ranked as being slight or no apparent impact.  In contrast, for some alignments, direct impacts
appear to be unavoidable and are likely to be significant since the alignment traverses high-value
habitat occupied by protected species.  In these circumstances, there is little opportunity for
avoidance and limited options for mitigation. The full extent of this wont really be known until
detailed surveys are conducted in the future.

Information sources used in this screening evaluation:

•  Previous project evaluations including Parsons Brinckerhoff (199622, 199923, 200024)
•  The California Natural Diversity Database (CNDDB)
•  2-day windshield survey of project area
•  Integrated Natural Resources Management Plan for MCAS Miramar25

•  The Western Riverside County Multiple Species Habitat Conservation Plan26

•  Multiple Species Conservation Program for the City of San Diego
•  Habitat Conservation Plan for the Stephens’ Kangaroo Rat
•  Review of General Plans for several cities
•  Review of aerial photography

Cultural Resources Impacts

This analysis of potential project impacts to cultural resources was based on National Park
Service (NPS) National Register site GIS database materials that included both mapping (Babel)
and associated database files that list the names, addresses, and other pertinent information
pertaining to known/recorded cultural resources. The database information includes historic
properties actually listed in the National Register of Historic Places and also properties
determined eligible for listing in the National Register. Each historic property listed in the
database is given a “Reference Number” and the applicable Reference Numbers are used in the
evaluation summary tables to designate the historic properties that are potentially impacted.

The GIS mapping was examined in conjunction with examination of the USGS base topographic
maps with the alignment and station options superimposed. The methodology in Task 1.5.2
required that 50-foot (15.2-meter)-wide corridors (in urbanized/ developed areas) and 100-foot
(30.4-meter)-wide corridors (in less developed areas or areas where a large cut/fill might be
needed) be screened for the presence/absence of historic properties.

Historic buildings/districts can be subject to adverse visual effects if a proposed aerial structure
alters existing historic setting.  Proposed high-speed train structures that would be visible from
an entrance to a historic building could jeopardize the historic integrity of the building/ district’s
setting.  Figures 2.2-13, 2.2-14, and 2.2-15 show the proximity of National Register sites to the
proposed station options.

                                               
22 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation and Environmental Constraints Analysis.  California
Intercity High-Speed Rail Commission, June 1996.
23 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation.  Prepared for California High-Speed Rail Authority,
December 1999.
24 Parsons-Brinckerhoff.  California High-Speed Rail Corridor Evaluation - Environmental Summary.  Prepared for California High-
Speed Rail Authority, April 2000.
25 Dames & Moore.  Integrated Natural Resources Management Plan.  Prepared for Marine Corps Air Station Miramar, May 2000.
26 Western Riverside County Multiple Species Habitat Conservation Plan, http://ecoregion.ucr.edu/.  Site accessed May 29, 2001.
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Soils/Slope Constraints

The analysis of the geologic and soil constraints was based on GIS mapping and other pertinent
information pertaining to known/recorded geologic and soils information including the Geologic
Map of California (Los Angeles, San Bernardino, Santa Ana, and San Diego), the Fault Map of
California, the State of California Seismic Hazard Zones maps, and various USGS 7.5-minute
quadrangle maps.

The geologic and soils constraints will play a significant role in construction of the high-speed
train system; therefore, it is necessary that further investigation be performed in the future.  This
initial investigation gives an indication of the geologic setting, the potential landslides, and the
type of slope that can be used in construction of the proposed alignments.

Seismic Constraints

The analysis of the seismic constraints was based on GIS mapping  and other information
pertaining to known/recorded geologic and soils information including the Geologic Map of
California (Los Angeles, San Bernardino, Santa Ana, and San Diego), the Fault Map of California,
the State of California Seismic Hazard Zones maps, the 1997 Uniform Building Code (UBC), and
various USGS 7.5-minute quadrangle maps.

The seismic constraints will play a significant role in construction of the high-speed train system,
therefore it is necessary that further investigation be performed in the future.  This initial
investigation gives an indication as to any encountered faults or fault zones and the potential for
liquefaction.

Hazardous Materials/Waste Constraints

 Task 1.5.2 was used to identify potential hazardous waste sites that may impact the high-speed
train alignment and station options. Alignment options were scanned for hazardous waste sites
based on the corridor widths described in the screening methodology document.  The same
widths were used to screen station locations.

For each site identified within the alignment right-of-way, the GIS database entry was reviewed
to assess the general nature of the site and develop an opinion of the potential impact of the site
to the alignment (Figures 2.2-16, 2.2-17, and 2.2-18).  The sites were generally grouped as:
hazardous waste generators, hazardous waste transporters, or sites that were involved in some
form of hazardous waste release where an agency file exists.  For reporting purposes, sites were
grouped and the number of sites in each group were reported for each option.  In addition, the
summary tables list sites where no further action was required or sites where the database
suggests that significant hazardous waste issues may exist.

Alignment and station options were ranked in terms of potential constraints based on the number
and types of sites that were encountered as well as the presence of any sites that may have
significant hazardous waste issues based on the GIS database.  The rankings were assigned
based on a qualitative assessment of potential constraints, using the reported hazardous waste
sites as indicators.

Hazardous waste release sites and transporter sites were given greater significance than
generator sites.
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APPENDIX 3.1-A 

TRAFFIC DATA 

Table 3.1-A-1 
Summary of Existing and No Project Conditions 

Bay Area to Merced Region 

Existing 2020 No Project 

Location V/C LOS V/C LOS 

% Change 
from 

Existing 

Intercity Segment 

US-101 btwn SF and SF Airport 0.98 E 1.06 F 9% 

US-101 btwn SF Airport and Redwood City 1.29 F 1.37 F 6% 

US-101 btwn Redwood City and I-880 1.10 F 1.30 F 18% 

US-101 btwn I-880 and San Jose 1.16 F 1.19 F 2% 

US-101 btwn San Jose and Gilroy 1.21 F 0.89 D -27% 

US-101 btwn Gilroy and SR-152 0.63 B 0.70 C 11% 

SR-152 btwn US-101 and I-5  1.33 F 1.21 F -9% 

SR-152 btwn I-5 and SR-99 1.53 F 1.71 F 12% 

I-80 btwn SF and I-880 1.16 F 1.28 F 10% 

I-80 btwn I-880 and I-5 1.15 F 1.33 F 16% 

I-880 btwn I-80 and I-580 1.25 F 1.36 F 9% 

I-580 btwn I-880 via I-238 and I-5 1.18 F 1.26 F 7% 

I-880 btwn I-580 and Fremont/Newark 1.34 F 1.22 F -9% 

I-880 btwn Fremont/ Newark and US-101 1.31 F 1.18 F -10% 

High-Speed Train Stations 

San Francisco—Transbay Terminal 0.81 D 0.89 D 9% 

San Francisco—4th Street 0.54 A 0.51 A -7% 

Millbrae 0.74 C 0.94 E 27% 

Redwood City 0.65 B 0.64 B -2% 

Palo Alto 0.89 D 0.42 A -53% 

Santa Clara (O) 0.72 C 0.77 C 7% 

San Jose 0.38 A 0.56 A 50% 

West Oakland 0.19 A 0.26 A 36% 

Oakland City Center 0.46 A 0.48 A 5% 

Oakland Coliseum 0.35 A 0.47 A 34% 

Union City (O) 0.59 A 0.58 A -1% 

S. Alameda (O) 0.29 A 0.56 A 89% 

Morgan Hill 0.49 A 0.59 A 21% 

Gilroy 0.49 A 0.74 C 52% 

Los Banos 0.53 A 0.79 C 49% 
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Existing 2020 No Project 

Location V/C LOS V/C LOS 

% Change 
from 

Existing 

Airports 

San Francisco 1.11 F 1.20 F 8% 

Oakland 1.14 F 1.26 F 11% 

San Jose 1.16 F 1.22 F 5% 
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Table 3.1-A-2 
Summary Impact Analysis/Comparison for Traffic 

Bay Area to Merced Region 

2020 No 
Project 

Modal 
Alternative 

HST 
Alternative 

Location V/C LOS V/C LOS 

% Change 
from No 
Project V/C LOS 

% Change 
from No 
Project 

Intercity Segment 

US-101 btwn SF and SF Airport 1.06 F 1.06 F 0% 0.71 C -33% 

US-101 btwn SF Airport and Redwood 
City 

1.37 F 1.14 F -17% 1.16 F -15% 

US-101 btwn Redwood City and I-880 1.30 F 1.04 F -20% 1.22 F -6% 

US-101 btwn I-880 and San Jose 1.19 F 0.95 E -20% 1.08 F -9% 

US-101 btwn San Jose and Gilroy 0.89 D 0.71 C -20% 0.86 D -3% 

US-101 btwn Gilroy and SR-152 0.70 C 0.53 A -25% 0.66 B -5% 

SR-152 btwn US-101 and I-5  1.21 F 0.60 A -50% 1.08 F -10% 

SR-152 btwn I-5 and SR-99 1.71 F 1.14 F -33% 1.68 F -2% 

I-80 btwn SF and I-880 1.28 F 1.28 F 0% 1.26 F -2% 

I-80 btwn I-880 and I-5 1.33 F 1.00 E -25% 1.32 F 0% 

I-880 btwn I-80 and I-580 1.36 F 1.08 F -20% 1.29 F -5% 

I-580 btwn I-880 via I-238 and I-5 1.26 F 1.05 F -17% 1.24 F -1% 

I-880 btwn I-580 and Fremont/Newark 1.22 F 0.98 E -20% 1.20 F -2% 

I-880 btwn Fremont/Newark & US-101 1.18 F 0.88 D -25% 1.18 F 0% 

High-Speed Train Stations 

San Francisco-Transbay Terminal 0.89 D 0.89 D 0% 1.01 F 13% 

San Francisco-4th Street 0.51 A 0.51 A 0% 0.70 B 38% 

Millbrae 0.94 E 0.94 E 0% 0.96 E 2% 

Redwood City 0.64 B 0.64 B 0% 0.67 B 6% 

Palo Alto 0.42 A 0.42 A 0% 0.46 A 10% 

Santa Clara (O) 0.77 C 0.77 C 0% 0.90 D 17% 

San Jose 0.56 A 0.56 A 0% 0.63 B 13% 

West Oakland 0.26 A 0.26 A 0% 0.33 A 29% 

Oakland City Center 0.48 A 0.48 A 0% 0.56 A 16% 

Oakland Coliseum 0.47 A 0.47 A 0% 0.53 A 13% 

Union City (O) 0.58 A 0.58 A 0% 0.61 B 5% 

South Alameda (O) 0.56 A 0.56 A 0% 0.61 B 11% 

Morgan Hill 0.59 A 0.59 A 0% 0.62 B 4% 

Gilroy 0.74 C 0.74 C 0% 0.77 C 4% 

Los Banos 0.79 C 0.79 C 0% 0.81 D 2% 

Airports 

San Francisco 1.20 F 1.12 F -6% 0.97 E -19% 

Oakland 1.26 F 1.01 F -20% 1.18 F -7% 

San Jose 1.22 F 1.00 E -17% 1.16 F -4% 
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Table 3.1-A-3 
Summary of Existing and No Project Conditions 

Sacramento to Bakersfield Region 

Existing 
2020  

No Project 

Location V/C LOS V/C LOS 

% Change 
from 

Existing 

Intercity Segment 

I-80 Yolo Causeway 1.19 F 1.15 F -3% 

I-5 btwn Hood Franklin Road & Elk Grove Boulevard 0.93 E 1.53 F 65% 

I-5 North of J11 to Sacramento/San Joaquin County line 0.74 C 1.30 F 76% 

I-5 North of I-205 & I-5 junction 0.74 C 0.87 D 18% 

I-5 South of I-580 0.59 A 0.96 E 63% 

I-5 btwn Whitworth Road & SR-33 0.40 A 0.67 B 68% 

I-5 btwn SR-165 & Merced/Fresno County line 0.40 A 0.61 B 53% 

I-5 btwn SR-33 & SR-145 0.44 A 0.66 B 50% 

I-5 btwn Button-willow Rowlee & Lerdo Highway 0.43 A 0.78 C 81% 

I-5 btwn SR-166 & SR-99 0.42 A 0.67 B 60% 

SR-99 btwn Mack Road & Florin Road 1.19 F 1.51 F 27% 

SR-99 btwn Collier Road & Liberty Road 0.65 B 1.01 F 55% 

SR-99 btwn Ripon Road & San Joaquin/Stanislaus County line 0.96 E 1.40 F 46% 

SR-99 btwn Hammett Road & San Joaquin/Stanislaus County 
line 

0.82 D 1.57 F 91% 

SR-99 South of Mitchell Road 0.68 B 0.84 D 24% 

SR-99 btwn Bloss & Robin 0.45 A 0.39 A -13% 

SR-99 Sandy Mush Road to Merced/Madera County line 0.38 A 0.56 A 47% 

SR-99 Herndon Avenue to Madera/Fresno County line 0.64 B 0.69 B 8% 

SR-99 btwn Adams Avenue & Clovis Avenue 0.66 B 1.03 F 56% 

SR-99 btwn Avenue 384 & Tulare/Fresno County line 0.62 B 0.61 B -2% 

SR-99 North of 7th Standard Road 0.50 A 0.74 C 48% 

SR-99 btwn Highway 119 & Houghton Road 0.35 A 0.73 C 109% 

High-Speed Train Stations 

Sacramento-Downtown 0.61 B 0.86 D 41% 

Sacramento-Power Inn 0.79 C 0.79 C 0% 

Stockton-Downtown 0.46 A 0.61 B 33% 

Modesto–Briggsmore 0.50 A 0.64 B 28% 

Modesto-Downtown 0.48 A 0.65 B 35% 

Merced-Castle Air Force Base 0.40 A 0.53 A 33% 

Merced-Airport 0.21 A 0.37 A 76% 

Merced-Downtown 0.85 D 0.97 E 14% 

Fresno-Downtown 0.35 A 0.54 A 54% 

Hanford-Downtown 0.41 A 0.63 B 54% 

Visalia 0.38 A 0.64 B 68% 



California High-Speed Train Program EIR/EIS Traffic Data 

 

 
CALIFORNIA HIGH SPEED RAIL AUTHORITY 

 
 

U.S. Department 
of Transportation 
Federal Railroad 
Administration 

Page 3.1-A-5

 

Existing 
2020  

No Project 

Location V/C LOS V/C LOS 

% Change 
from 

Existing 

Bakersfield-Golden State 0.56 A 0.92 E 64% 

Bakersfield-Truxtun 0.40 A 0.67 B 68% 

Bakersfield-Airport 0.58 A 0.84 D 45% 

Airports 

Sacramento International  0.66 B 0.88 D 33% 

Modesto City-County  0.76 C 0.91 E 20% 

Merced Municipal  0.11 A 0.31 A 182% 

Fresno Yosemite International  0.17 A 0.37 A 118% 

Visalia Municipal  0.36 A 0.62 B 72% 

Bakersfield Meadows Field Kern County  0.33 A 1.09 F 230% 

 

Table 3.1-A-4 
Summary Impact Analysis/Comparison for Traffic 

Sacramento to Bakersfield Region 

2020 No 
Project 

Modal 
Alternative 

HST 
Alternative 

Location V/C LOS V/C LOS 

% Change 
from No 
Project V/C LOS 

% Change 
from No 
Project 

Intercity Segment 

I-80 Yolo Causeway 1.15 F 0.92 E -20% 1.13 F -2% 

I-5 btwn Hood Franklin Road & Elk 
Grove Boulevard 

1.53 F 1.02 F -33% 1.50 F -2% 

I-5 North of J11 to Sacramento/San 
Joaquin County line 

1.30 F 0.87 D -33% 1.28 F -2% 

I-5 North of I-205 & I-5 junction 0.87 D 0.73 C -17% 0.86 D -1% 

I-5 South of I-580 0.96 E 0.64 B -33% 0.89 D -7% 

I-5 btwn Whitworth Road & SR-33 0.67 B 0.45 A -33% 0.60 A -10% 

I-5 btwn SR-165 & Merced/Fresno 
County line 

0.61 B 0.41 A -33% 0.53 A -13% 

I-5 btwn SR-33 & SR-145 0.66 B 0.44 A -33% 0.58 A -12% 

I-5 btwn Button-willow Rowlee & 
Lerdo Highway 

0.78 C 0.52 A -33% 0.70 B -10% 

I-5 btwn SR-166 & SR-99 0.67 B 0.45 A -33% 0.60 A -10% 

SR-99 btwn Mack Road & Florin 
Road 

1.51 F 0.98 E -35% 1.50 F -1% 

SR-99 btwn Collier Road & Liberty 
Road 

1.01 F 0.58 A -42% 1.00 E -1% 

SR-99 btwn Ripon Road & San 
Joaquin/ Stanislaus County line 

1.40 F 0.91 E -35% 1.38 F -1% 

SR-99 btwn Hammett Road & San 
Joaquin/Stanislaus County line 

1.57 F 1.02 F -35% 1.55 F -1% 

SR-99 South of Mitchell Road 0.84 D 0.55 A -35% 0.83 D -1% 
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2020 No 
Project 

Modal 
Alternative 

HST 
Alternative 

Location V/C LOS V/C LOS 

% Change 
from No 
Project V/C LOS 

% Change 
from No 
Project 

SR-99 btwn Bloss & Robin 0.39 A 0.35 A -35% 0.37 A -5% 

SR-99 Sandy Mush Road to Merced/ 
Madera County line 

0.56 A 0.32 A -42% 0.53 A -5% 

SR-99 Herndon Avenue to 
Madera/Fresno County line 

0.69 B 0.45 A -35% 0.68 B -1% 

SR-99 btwn Adams Avenue & Clovis 
Avenue 

1.03 F 0.67 B -35% 1.02 F -1% 

SR-99 btwn Avenue 384 & 
Tulare/Fresno County line 

0.61 B 0.40 A -35% 0.59 A -3% 

SR-99 North of 7th Standard Road 0.74 C 0.48 A -35% 0.72 C -3% 

SR-99 btwn Highway 119 & 
Houghton Road 

0.73 C 0.48 A -35% 0.71 C -3% 

High-Speed Train Stations 

Sacramento-Downtown 0.86 D 0.86 D 0% 0.88 D 2% 

Sacramento-Power Inn 0.79 C 0.79 C 0% 0.85 D 8% 

Stockton-Downtown 0.61 B 0.61 B 0% 0.62 B 2% 

Modesto—Briggsmore 0.64 B 0.64 B 0% 0.65 B 2% 

Modesto-Downtown 0.65 B 0.65 B 0% 0.66 B 2% 

Merced-Castle Air Force Base 0.53 A 0.53 A 0% 0.53 A 0% 

Merced-Airport 0.37 A 0.37 A 0% 0.38 A 3% 

Merced-Downtown 0.97 E 0.97 E 0% 0.97 E 0% 

Fresno-Downtown 0.54 A 0.54 A 0% 0.55 A 2% 

Hanford-Downtown 0.63 B 0.63 B 0% 0.63 B 0% 

Visalia 0.64 B 0.64 B 0% 0.64 B 0% 

Bakersfield-Golden State 0.92 E 0.92 E 0% 0.93 E 1% 

Bakersfield-Truxtun 0.67 B 0.67 B 0% 0.68 B 1% 

Bakersfield-Airport 0.84 D 0.84 D 0% 0.85 D 1% 

Airports 

Sacramento International  0.88 D 0.90 D 2% 0.63 B -28% 

Modesto City-County  0.91 E 0.91 E 0% 0.90 D -1% 

Merced Municipal 0.31 A 0.31 A 0% 0.29 A -6% 

Fresno Yosemite International 0.37 A 0.38 A 3% 0.33 A -11% 

Visalia Municipal  0.62 B 0.62 B 0% 0.62 B 0% 

Bakersfield Meadows Field Kern 
County 

1.09 F 1.09 F 0% 1.05 F -4% 
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Table 3.1-A-5 
Summary of Existing and No Project Conditions 

Bakersfield to Los Angeles Region 

Existing 
2020 No 
Project 

Location V/C LOS V/C LOS 

% Change 
from 

Existing 

Intercity Segment 

I-5 (s/o SR-138) Gorman 0.24 A 0.47 A 104% 

I-5 (n/o SR-14) Santa Clarita 0.75 C 1.77 F 135% 

I-5 (n/o I-405) San Fernando 1.18 F 1.95 F 65% 

I-5 (Sun Valley) 1.54 F 2.53 F 65% 

I-5 (Burbank) 1.96 F 3.24 F 65% 

I-5 (n/o SR-134) Glendale 1.25 F 1.48 F 19% 

I-5 (n/o SR-110) Los Angeles 1.37 F 1.77 F 30% 

SR-14 (n/o East Avenue P) North Palmdale 0.29 A 0.91 E 217% 

SR-14 (s/o SR-138) Palmadle 0.36 A 0.59 A 65% 

SR-14 (n/o I-5) Santa Clarita 0.82 D 1.94 F 135% 

High-Speed Train Stations 

Palmdale 0.70 C 1.20 F 71% 

Sylmar 0.68 B 1.22 F 79% 

Burbank Airport  0.91 E 1.52 F 67% 

Burbank Downtown 0.72 C 1.36 F 89% 

Los Angeles Union Station 0.94 E 1.19 F 27% 

Airports 

Burbank Airport  0.85 D 1.33 F 56% 
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Table 3.1-A-6 
Summary Impact Analysis/Comparison for Traffic 

Bakersfield to Los Angeles Region 

2020 No 
Project 

Modal 
Alternative 

HST 
Alternative 

Location V/C LOS V/C LOS 

% Change 
from No 
Project V/C LOS 

% Change 
From No 
Project 

Intercity Segment 

I-5 (s/o SR-138) Gorman 0.47 A 0.47 A 0% 0.47 A 0% 

I-5 (n/o SR-14) Santa Clarita 1.77 F 1.77 F 0% 1.77 F 0% 

I-5 (n/o I-405) San Fernando 1.95 F 1.61 F -18% 1.95 F 0% 

I-5 (Sun Valley) 2.53 F 1.88 F -26% 2.55 F 1% 

I-5 (Burbank) 3.24 F 2.35 F -27% 3.26 F 1% 

I-5 (s/o SR-134) Glendale 1.48 F 1.25 F -16% 1.50 F 1% 

I-5 (s/o SR-110) Los Angeles 1.77 F 1.40 F -21% 1.80 F 2% 

SR-14 (n/o East Avenue P) North 
Palmdale 

0.91 E 0.81 D -11% 0.91 E 0% 

SR-14 (s/o SR-138) Palmdale 0.59 A 0.56 A -4% 0.59 A 1% 

SR-14 (n/o I-5) Santa Clarita 1.94 F 1.70 F -12% 1.94 F 0% 

High-Speed Train Stations 

Palmdale 1.20 F 1.18 F -2% 1.22 F 2% 

Sylmar 1.22 F 1.21 F -1% 1.24 F 2% 

Burbank Airport  1.52 F 1.46 F -4% 1.55 F 2% 

Burbank Downtown 1.36 F 1.33 F -2% 1.45 F 7% 

LA Union Station 1.19 F 1.17 F -2% 1.25 F 5% 

Airports 

Burbank Airport  1.33 F 1.14 F -14% 1.36 F 2% 
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Table 3.1-A-7 
Summary of Existing and No Project Conditions 

Los Angeles to San Diego via Inland Empire Region 

Existing 
2020 No 
Project 

Location V/C LOS V/C LOS 

% Change 
from 

Existing 

Intercity Segment 

I-10 btwn I-5 & East San Gabriel Valley 1.20 F 1.18 F -2% 

I-10 btwn East San Gabriel Valley & Ontario Airport 1.40 F 1.52 F 9% 

I-10 btwn Ontario Airport & I-15 1.32 F 1.48 F 12% 

I-10 btwn I-15 & I-215 1.00 E 1.19 F 19% 

I-15 btwn I-10 & I-215 0.78 C 1.50 F 92% 

I-215 btwn Riverside & I-15 1.15 F 1.46 F 27% 

I-215 btwn I-10 & Riverside 0.51 A 1.39 F 173% 

I-215 btwn I-15 & Temecula 0.27 A 0.75 C 178% 

I-15 btwn Temecula to Escondido 0.66 B 1.16 F 45% 

I-15 btwn Escondido to Mira Mesa 1.14 F 1.90 F 39% 

I-15 btwn Mira Mesa to SR-163 1.43 F 2.01 F 41% 

SR-163 btwn I-15 to I-8 1.08 F 1.31 F 21% 

High-Speed Train Stations 

El Monte (1A) 0.71 C 0.81 D 14% 

South El Monte (1B) 0.49 A 0.69 B 41% 

City of Industry (1B) 0.52 A 0.94 E 81% 

Pomona (1A) 0.67 B 0.81 D 21% 

Ontario (1A) 0.54 A 0.75 C 39% 

Colton (1A) 0.38 A 0.50 A 32% 

University of California, Riverside (1A) 0.17 A 0.45 A 165% 

San Bernardino (1C) 0.38 A 0.41 A 8% 

March Air Reserves Base (1A) 0.39 A 0.56 A 44% 

Temecula (2A) 0.35 A 0.53 A 51% 

Escondido Rock Springs 0.72 C 0.55 A -24% 

Mira Mesa 0.73 C 0.71 C -3% 

Qualcomm 1.17 F 0.68 B -42% 

Escondido Transit Center 0.78 C 0.89 D 14% 

University Towne Centre 0.62 B 0.50 A -19% 

San Diego International Airport  0.78 C 0.90 D 15% 

Downtown San Diego 0.51 A 0.72 C 41% 

Airports 

Ontario International Airport  0.71 C 0.63 B -11% 

San Diego International Airport  0.61 B 0.82 C 35% 
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Table 3.1-A-8 
Summary Impact Analysis/Comparison for Traffic 

Los Angeles to San Diego via Inland Empire Region 

2020 No 
Build 

Modal 
Alternative 

HST 
Alternative 

Location V/C LOS V/C LOS 

% Change 
from No 
Project V/C LOS 

% Change 
from No 
Project 

Intercity Segment 

I-10 btwn I-5 & East San Gabriel Valley 1.18 F 1.05 F -11% 1.04 F -12% 

I-10 btwn East San Gabriel Valley & 
Ontario Airport 

1.52 F 1.32 F -13% 1.40 F -8% 

I-10 btwn Ontario Airport & I-15 1.48 F 1.26 F -15% 1.39 F -6% 

I-10 btwn I-15 & I-215 1.19 F 1.02 F -14% 1.11 F -7% 

I-15 btwn I-10 & I-215 1.50 F 1.10 F -24% 1.49 F -1% 

I-215 btwn Riverside & I-15 1.46 F 1.18 F -19% 1.35 F -8% 

I-215 btwn I-10 & Riverside 1.39 F 1.03 F -26% 1.24 F -11% 

I-215 btwn I-15 & Temecula 0.75 C 0.50 A -33% 0.66 B -12% 

I-15 btwn Temecula to Escondido 1.16 F 0.95 E -18% 0.94 E -19% 

I-15 btwn Escondido to Mira Mesa 1.90 F 1.60 F -16% 1.56 F -18% 

I-15 btwn Mira Mesa to SR-163 2.01 F 1.68 F -16% 2.00 F 0% 

SR-163 btwn I-15 to I-8 1.31 F 1.05 F -20% 1.30 F -1% 

High-Speed Train Stations 

El Monte (1A) 0.81 D 0.80 C 0% 0.89 D 9% 

South El Monte (1B) 0.69 B 0.69 B 0% 0.73 C 5% 

City of Industry (1B) 0.94 E 0.94 E 0% 0.97 E 3% 

Pomona (1A) 0.81 D 0.81 D 0% 0.81 D 0% 

Ontario (1A) 0.75 C 0.75 C 0% 0.75 C 0% 

Colton (1A) 0.50 A 0.50 A 0% 0.50 A 0% 

University of California, Riverside (1A) 0.45 A 0.45 A 0% 0.46 A 2% 

San Bernardino (1C) 0.41 A 0.41 A 0% 0.42 A 2% 

March Air Reserves Base (1A) 0.56 A 0.56 A 0% 0.57 A 2% 

Temecula (2A) 0.53 A 0.53 A 0% 0.56 A 5% 

Escondido Rock Springs 0.55 A 0.55 A 0% 0.60 A 8% 

Mira Mesa 0.71 C 0.71 C 0% 0.72 C 1% 

Qualcomm 0.68 B 0.68 B 0% 0.76 C 11% 

Escondido Transit Center 0.89 D 0.89 D 0% 0.95 E 6% 

University Towne Centre 0.50 A 0.50 A 0% 0.56 A 11% 

San Diego International Airport 0.90 D 0.90 D 0% 0.95 E 5% 

Downtown San Diego 0.72 C 0.72 C 0% 0.75 C 4% 

Airports 

Ontario International Airport 0.63 B 0.67 B 7% 0.61 B -3% 

San Diego International Airport 0.82 D 0.82 D 0% 0.81 D -1% 
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Table 3.1-A-9 
Summary Impact Analysis/Comparison for Traffic 

Los Angeles to San Diego via Orange County Region 

2020 No 
Project 

Modal 
Alternative 

HST 
Alternative 

Location V/C LOS V/C LOS 

% Change 
from No 
Project V/C LOS 

% Change 
from No 
Project 

Intercity Segment 

I-105 at Inglewood Ave 1.98 F 1.57 F -21% 1.88 F -5% 

I-110 at Exposition Blvd 2.04 F 1.63 F -20% 1.95 F -4% 

I-5 at Lakewood Blvd 1.33 F 1.10 F -17% 1.28 F -4% 

I-5 at Artesia Blvd 1.20 F 0.99 E -18% 1.19 F -1% 

I-5 at SR-55 1.51 F 1.29 F -15% 1.48 F -2% 

I-5 at Alicia Pkwy 1.44 F 1.20 F 1% 1.41 F -2% 

I-5 at Camino Estrella 1.19 F 0.98 E -18% 1.15 F -3% 

I-5 to Tamarack Ave 0.81 D 0.68 B -16% 0.79 C -3% 

I-5 to Via De La Valle 0.99 E 0.85 D -14% 0.98 E -1% 

I-5 at Balboa Ave 1.00 F 0.80 C -20% 0.97 E -3% 

High-Speed Train Stations 

LAX Terminal 0.97 E 1.03 F 6% 0.98 E 1% 

Norwalk (LOSSAN) 0.70 C 0.70 B 0% 0.72 C 3% 

Norwalk (UPRR) 0.63 B 0.63 B 0% 0.64 B 2% 

Fullerton Transit Center 0.77 C 0.77 C 0% 0.78 C 1% 

Anaheim Transit Center 0.50 A 0.50 A 0% 0.52 A 4% 

Santa Ana RTC 0.68 B 0.68 B 0% 0.69 B 1% 

Irvine Transit Center 0.75 C 0.75 C 0% 0.78 C 4% 

San Juan Capistrano 1.00 E 1.00 E 0% 1.02 F 2% 

San Clemente Stations 0.53 A 0.53 A 0% N/A - N/A 

Oceanside Transit Center 0.46 A 0.46 A 0% 0.51 A 10% 

Solana Beach 0.61 B 0.61 B 0% 0.64 B 5% 

University Towne Centre  0.65 B 0.65 B 0% 0.67 B 3% 

Santa Fe Depot 0.48 A 0.48 A 0% 0.49 A 2% 

Airports 

Long Beach Airport 0.59 A 0.64 B 8% 0.59 A 0% 
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Table 3.1-A-10 
Summary of Existing and No Project Conditions 

Los Angeles to San Diego via Orange County Region 

Existing 
2020 No 
Project 

Location V/C LOS V/C LOS 

% Change 
from 

Existing 

Intercity Segment 

I-105 at Inglewood Ave 1.18 F 1.98 F 40% 

I-110 at Exposition Blvd 1.22 F 2.04 F 40% 

I-5 at Lakewood Blvd 1.05 F 1.33 F 21% 

I-5 at Artesia Blvd 1.04 F 1.20 F 16% 

I-5 at SR-55 0.96 E 1.51 F 36% 

I-5 at Alicia Pkwy 1.19 F 1.44 F 17% 

I-5 at Camino Estrella 1.35 F 1.19 F -12% 

I-5 to Tamarack Ave 1.07 F 0.81 D -24% 

I-5 to Via De La Valle 1.08 F 0.99 E -8% 

I-5 at Balboa Ave 1.05 F 1.00 F -5% 

High-Speed Train Stations 

LAX Terminal 0.72 C 0.97 E 26% 

Norwalk (LOSSAN) 0.71 C 0.70 C -1% 

Norwalk (UPRR) 0.61 B 0.63 B 3% 

Fullerton Transit Center 0.84 D 0.77 C -8% 

Anaheim Transit Center 0.55 A 0.50 A -9% 

Santa Ana RTC 0.62 B 0.68 B 9% 

Irvine Transit Center 0.72 C 0.75 C 4% 

San Juan Capistrano 0.82 D 1.00 E 18% 

San Clemente Stations 0.37 A 0.53 A 30% 

Oceanside Transit Center 0.45 A 0.46 A 2% 

Solana Beach 0.49 A 0.61 B 20% 

University Towne Centre 0.68 B 0.65 B -4% 

Santa Fe Depot 0.37 A 0.48 A 23% 

Airports 

Long Beach Airport 0.52 A 0.59 A 12% 
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DEFINITIONS, ACRONYMS, AND ABBREVIATIONS 

Level of Service and Volume-to-Capacity Ratio Definition 

Level of Service1 
Volume-to-

Capacity Ratio2 Definition 

A 0.000−0.600 EXCELLENT.  No vehicle waits longer than one red light and no 
approach phase is fully used. 

B 0.601−0.700 VERY GOOD.  An occasional approach phase is fully utilized; 
many drivers begin to feel somewhat restricted within groups 
of vehicles. 

C 0.701−0.800 GOOD.  Occasionally drivers may have to wait through more 
than one red light; backups may develop behind turning 
vehicles. 

D 0.801−0.900 FAIR.  Delays may be substantial during portions of the rush 
hours, but enough lower volume periods occur to permit 
clearing of developing lines, preventing excessive backups. 

E 0.901−1.000 POOR.  Represents the maximum vehicles that intersection 
approaches can accommodate; may be long lines of waiting 
vehicles through several signal cycles. 

F >1.000 FAILURE.  Backups from nearby locations or on cross streets 
may restrict or prevent movement of vehicles out of the 
intersection approaches.  Tremendous delays with continuously 
increasing queue lengths. 

1 The volume-to-capacity (V/C) ratio is the number of vehicles that travel on a transportation facility divided by the full 
vehicular capacity of that facility (the number of vehicles the facility was designed to convey). 

2 Level of service (LOS) is a qualitative measure used to describe the condition of traffic flow, ranging from excellent 
conditions at LOS A to overloaded conditions at LOS F.  LOS D is typically recognized as an acceptable service level in urban 
areas.  The definition for each level of service for signalized intersections is based on the V/C ratio. 

Source:  Transportation Research Board 1980  

 

Acronyms and Abbreviations 

Btwn = between. 
HST = high-speed train. 
I-5 = Interstate 5. 
LOS = level of service. 
LOSSAN = Los Angeles to San Diego via Orange County. 
n/o = north of. 
RTC = Regional Transportation Center. 

SF = San Francisco. 
s/o = south of. 
SR = Sate Route. 
UPRR = Union Pacific Railroad. 
US-101 = U.S. Highway 101. 
V/C = Volume to capacity ration. 

 




