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1 EXECUTIVE SUMMARY 
INTRODUCTION & OVERVIEW 
The North Central County Bus Improvement Plan (North Central County Plan) is a project of the 
Santa Clara Valley Transportation Authority (VTA). Its purpose is to identify potential 
improvements to VTA fixed-route bus transit service within the cities of Sunnyvale, Mountain 
View and Cupertino, as well as western portions of the city of Santa Clara and the enclave of 
unincorporated Santa Clara County located between Sunnyvale and Mountain View. In particular, 
the Plan addresses connections to: 

 future El Camino Real Route 522 and Stevens Creek Boulevard Route 523 Bus Rapid 
Transit (BRT) service; and 

 rapidly growing employment areas in the “Golden Triangle” area of northern Santa Clara, 
Sunnyvale and Mountain View. 

Because the Golden Triangle is north of the Caltrain commuter rail right-of-way running east-
west through the Plan Area, because the BRT lines will run east-west, and because traffic 
congestion along north-south routes is a major concern of the affected communities, the Plan is 
primarily focused on north-south routes.  

Figure 1-1 on the following pages lists all routes included in the Plan and their VTA-defined 
service categories or modes (described in Chapter 3, Plan and Policy Context) as well as typical 
weekday peak period and off-peak headways or frequencies for segments within the Plan area (in 
minutes or total numbers of one-way trips). Figures 1-2 and 1-3 on the subsequent pages illustrate 
the existing route network within the Plan area (note that the map key is found in Figure 1-3; 
details of the map are described in Chapter 5, Existing VTA Service). 
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Figure 1-1 Plan Routes 

Route Description 

Weekday Frequency 

Peak Off-Peak 

Core Network 

22 Palo Alto Transit Center to Eastridge Transit Center 12 12 

23 De Anza College to Alum Rock Transit Center via Stevens Creek 12 12 

25 De Anza College to Alum Rock Transit Center via Valley Medical 20-30 20 

26 Lockheed Martin Transit Center to Eastridge Transit Center 15-30 30 

55 De Anza College to Great America 15 30 

60 Winchester Transit Center to Great America 30 30 

323 Downtown San Jose to De Anza College 15 15 

522 Palo Alto Transit Center to Eastridge Transit Center  15 15 

Local Network 

35 Downtown Mountain View to Stanford Shopping Center 30 30 

40 La Avenida & Inigo to Foothill College 30 30 

51 De Anza College to Moffett Field/Ames Center 20-60 40-60 

52 Foothill College to Downtown Mountain View 30-50 30 

53 West Valley College to Sunnyvale Transit Center 60 60 

54 De Anza College to Sunnyvale/Lockheed Martin Transit Center 30 30 

57 West Valley College to Great America 30 30 

58 West Valley College to Alviso 30 -- 

81 San Jose State University to Vallco 30 30 

Community Bus 

32 San Antonio Shopping Center to Santa Clara Transit Center 30 60 

34 San Antonio Shopping Center to Downtown Mountain View -- 60 

Express 

101 Camden & Highway 85 to Palo Alto 4 trips -- 

104 Penitenicia Creek Transit Center to Palo Alto 4 trips -- 

120 Fremont BART to Lockheed Martin Transit Center/Moffett Park 10 trips1 -- 

121 Gilroy Transit Center to Lockheed Martin Transit Center/Moffett Park 18 trips -- 

122 South San Jose to Lockheed Martin/Moffett Park 4 trips -- 

140 Fremont BART to Mission College & Montague Expwy 6 trips -- 

                                                 
1 2 trips in each direction terminate at San Antonio Road and Casey Avenue. 
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Route Description 

Weekday Frequency 

Peak Off-Peak 

182 Palo Alto to IBM/Bailey Ave 2 trips -- 

Limited 

304 South San Jose to Sunnyvale Transit Center 8 trips -- 

321 Great Mall/Main Transit Center to Lockheed Martin/Moffett Park 2 trips -- 

328 Almaden Expwy & Via Valiente to Lockheed Martin/Moffett Park 4 trips -- 

330 Almaden Expwy & Via Valiente to Tasman Drive 8 trips -- 
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Figure 1-2 Plan Area Map (North) 
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Figure 1-3 Plan Area Map (South) 
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VTA’s reasons for pursuing the North Central County Plan were threefold: first, to optimize future 
connections to BRT service; second, to address existing community concerns regarding commuter 
alternatives to peak-period traffic congestion, particularly along north-south  routes and within 
the Golden Triangle; and third, to revisit the route network in the area, which last underwent 
major changes six years ago.  

This report provides a summary of findings from the analysis and public process conducted for 
the North Central County Plan, as well as recommendations based on that analysis and process. 
In addition to this Executive Summary, the document consists of the following chapters: 

 Physical, Economic and Social Context 

 Plan and Policy Context 

 Non-VTA Transit Services 

 Existing VTA Service 

 Stakeholder Outreach 

 Synthesis of Findings 

 Recommendations 

SUMMARY OF RECOMMENDATIONS 
Recommendations, along with the rationale for each recommendation, estimated costs and 
ridership and a recommended timeline for implementation, can be found in the final chapter of 
this report.  The recommendations are briefly summarized below. 

General Recommendations 
1. Establish minimum service levels for Express and Limited service. Operate at 

least three round trips per day on all routes. 

2. Support privately funded shuttles and explore public-private partnerships. 
Seek private funding to operate first- and last-mile shuttles. Also provide support for 
private shuttles such as Google’s Mountain View shuttle. 

Specific Recommendations 

Near-Term (2015-2017) 

1. Realign Route 32 to serve Maude in Peery Park. By operating on Maude rather 
than Central Expressway between Middlefield and Mathilda, this route could serve 
planned office developments in the Peery Park area northwest of Downtown Sunnyvale. 

2. Establish new Route 55X service between Lakewood Village in Sunnyvale 
and Fremont High School. Introduce new Express school “tripper” service on 
selected trips between Lakewood Village and Fremont High. 

3. Combine Route 51 with Route 81, and serve Homestead. Reintroduce service to 
the Homestead corridor between Stelling and Wolfe and improve connections between 
the Apple Campus 2 and future Stevens Creek Bus Rapid Transit.  

4. Add service in Arques/Scott corridor. Introduce all-day service to this rapidly-
growing office corridor (currently served only by Limited Route 304), potentially 
connecting to the North First Street light rail corridor in North San Jose, northeast San 
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Jose and the future Milpitas BART Station. (Note: This recommendation could include an 
interim phase to be introduced in the near term and a final phase to be implemented in 
the medium term.) 

5. Establish new Route 354 Limited service in Sunnyvale/Saratoga and 
Mathilda corridor. Introduce new Limited-stop service between De Anza College, 
Downtown Sunnyvale, and the Lockheed Martin Transit Center/Moffett Park. 

6. Expand service on Route 328. Add a third daily round trip to this Limited route 
serving Lawrence Expressway. 

7. Implement new Transit Center at De Anza College. Explore opportunities for an 
on-campus transit center to provide more direct, efficient service to De Anza College 
without requiring a large, time-consuming and expensive loop. 

8. Support Moffett Park shuttle. Support development of a shuttle providing last-mile 
connections between the Lockheed Martin Transit Center and destinations in Moffett 
Park. 

Medium-Term (2017-2018) 

1. Extend Route 40 to Downtown Mountain View Caltrain Station. Introduce all-
day transit service between the growing North Bayshore office area and Downtown 
Mountain View and the Caltrain station. 

2. Consider new hub near Tasman/Great America. Consider relocating the VTA hub 
in northern Santa Clara from the Old Ironsides Light Rail Station farther east, closer to 
Levi’s Stadium and City Place, once developed. 

3. Add service in Lafayette corridor. Contingent on future development in the 
Lafayette corridor, including the City Place Santa Clara project, introduce service in the 
corridor north of Montague.  
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2 PHYSICAL, ECONOMIC & SOCIAL 
CONTEXT 

Characteristics of the North Central County Plan area relevant to design of transit service are 
briefly described in this chapter.   

The Plan area consists of the cities of Sunnyvale, Mountain View and Cupertino, as well as 
western Santa Clara and the enclave of unincorporated Santa Clara County located between 
Sunnyvale and Mountain View.  The area is located in northern Santa Clara County, between San 
Francisco Bay to the north, the city of San Jose to the east, San Jose and Saratoga to the south, 
and unincorporated Santa Clara County, Los Altos and Palo Alto to the west. As of the 2010 
United States Census, the combined population of the four cities was approximately 389,000.  
Their combined area is approximately 64.6 square miles, for an average population density of 
approximately 6,000 persons per square mile.  

This figure is indicative of the area’s generally suburban character: it was largely developed in the 
post-World War II era, and has mostly retained its auto-oriented character.  Land uses are 
generally separated, with primarily single-family residential subdivisions to the south, 
office/research and development (R&D) and light industrial space to the north, and auto-oriented 
retail along major arterials and in shopping centers. The area has an extensive network of 
freeways, expressways and major arterials, and most travel is by private automobile. 

While the built environment of the Plan area resembles that of other suburban areas in California 
and elsewhere, northern Santa Clara County is unique in a number of ways.  Most notably, its 
northern commercial area constitutes the core of the “Golden Triangle,” which in turn is at the 
center of Silicon Valley, a region globally renowned as the capital of computing technology.  
Fortune 500 companies headquartered in the Plan area include Apple, Intel, Google, Applied 
Materials, Agilent Technologies, Symantec, NetApp, Advanced Micro Devices (AMD), and Yahoo!. 

Historically, Silicon Valley companies and developers have favored “campus” or “office park” 
environments, and most of the commercial space in the Golden Triangle consists of clusters of 
one-, two- or three-story buildings set far back from the street, behind large surface parking lots. 
Recently, however, larger-scale infill development has begun to occur, and cities now regularly 
require companies to incentivize commuting by non-single occupant vehicle (SOV) modes. 

LAND USE 

Existing Population and Employment Density 
Figures 2-1 and 2-2 on the following pages illustrate existing population and employment 
densities within the Plan area, based on 2010 and 2011 United States Census data. Densities of 
both residents and jobs are a key driver and indicator of transit usage. In general, the figures 
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illustrate the broad patterns described in the introduction to this chapter: relatively moderate 
residential and commercial density overall, with homes primarily located to the south of the 
Caltrain right-of-way and workplaces to the north.  
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Figure 2-1 Population Density 

 

 

Residential densities are greater than 5,000 persons per square mile in most residentially-zoned 
areas within the Plan area, but are greater than 10,000 per square mile in only a limited number 
of census blocks, located mostly near the Caltrain ROW in central Santa Clara, Sunnyvale and 
Mountain View and in northern Sunnyvale and northeastern Santa Clara, as well as a few 
locations in southern Santa Clara and Cupertino2. Densities exceed 20,000 persons per square 
mile in a smaller number of locations, including a relatively large contiguous area just to the west 
of Downtown Mountain View. 

  

                                                 
2 The relatively dense residential area in northern Santa Clara is not within the Plan area. 
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Figure 2-2 Employment Density 

 

 

Census blocks with concentrations of jobs exceeding 5,000 per square mile are scattered 
throughout the Plan area, but there are large clusters in northern Santa Clara, Sunnyvale and 
Mountain View. The largest such area extends from just northwest of Downtown Santa Clara west 
to Downtown Sunnyvale and northwest through the Great America area into Moffett Park; there 
is a somewhat smaller area in Mountain View north of Middlefield Road, and a smaller area still 
in Peery Park, in Sunnyvale. Within these areas, there are some census blocks with densities 
greater than 10,000 jobs per square mile, and a few with densities exceeding 20,000 per square 
mile.  
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The separation of uses found in the Plan area is typical of suburban areas, and by requiring 
commuters to travel some distance, almost entirely on a few major roadways, it can cause peak-
period traffic congestion disproportionate to either residential or employment densities. This 
problem is exacerbated when, as has been the case in Santa Clara County recently, development 
of either jobs or homes outpaces the other, creating a “jobs-housing imbalance” that further 
lengthens average commutes.  By limiting opportunities for commuting on foot or by bicycle, such 
development patterns also place a greater burden on vehicles of all kinds, including transit 
vehicles.   

Effectively serving suburban areas such as the Plan area with transit can, in turn, be a challenge 
for other reasons. First, the relatively low numbers of both homes and jobs limit potential 
numbers of riders. Perhaps more importantly however, low-density areas tend to offer more 
parking on a per-capita basis (much of it usually free or relatively low-cost), and pedestrian access 
to and from transit stops can be limited. 

All of that said, to the extent that there are concentrations of both homes and jobs within the Plan 
area (relative to other parts of the Plan area, at least), these can be used to guide development of 
transit routes. VTA’s existing route network reflects the division between jobs in the north and 
homes in the south by concentrating most service in north-south corridors, as well as a few major 
east-west corridors including El Camino Real, which connects areas of relatively high residential 
density. 

More information on travel patterns can be found later in this chapter, in the “Streets and Travel” 
section. 

Planned Development 
The projects described in this section are development proposals that are believed to be nearing 
approval for construction, approved, or under construction as of the date of publication of this 
report (March 2015). Information in this section is based on data provided by cities and compiled 
by VTA staff.  Note that some information may be outdated and/or incomplete, as this 
information is constantly changing. 

The two types of developments focused on this section – office/research and development (R&D) 
and multifamily residential – are currently the most common development types in the Plan area.   

Office/R&D 

The Silicon Valley economy has historically been cyclical, and planning for future growth in 
office/R&D employment in Santa Clara County should take into account that caveat.  That said, 
employment and commercial development within the North Central County Plan area have been 
trending upward for some time, and cities have adopted long-term plans designed to 
accommodate substantial growth in concentrations of jobs within existing commercially zoned 
areas, including an update to the City of Mountain View’s General Plan allowing for 3.4 million 
square feet of additional office space in the North Bayshore area by 2030.  

Figure 2-3 on the following page shows northern Santa Clara Valley locations where office/R&D 
developments greater than 100,000 square feet in size (net over existing) were pending approval, 
have been approved or were under construction as of March 2015. 
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Figure 2-3 Map of Plan Area Office/R&D Projects Greater Than 100,000 Square Feet 

 

According to the research, there were a total of 36 office/R&D projects greater than 100,000 
square feet in size  in development within the Plan area at the time of analysis. Of these, 13 were 
greater than 500,000 square feet in size.  At a ratio of 325 square feet per employee3 and transit 
mode share of 3.3 percent4, a 500,000 square-foot office development would generate 
approximately 100 linked transit trips per day (50 round trips).  Office projects greater than 
500,000 square feet in size are listed in Figure 2-4 on the following page. 

  

                                                 
3 This is the figure used by VTA Development Review for estimating numbers of jobs per development. 
4 The average for all commuters in Santa Clara according to the 2008-2012 U.S. Census Bureau American Community Survey. 
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Figure 2-4 List of Plan Area Office/R&D Projects Greater Than 500,000 Square Feet 

Name Address City 
R&D Sq. 
Ft. (M) Notes 

City Place Santa Clara 5155 
Drive 

 

Stars & Stripes  Santa Clara 5.2 Mixed-use project – 
square footage include 
retail and other elements. 

Apple Campus phases 1 
& 2 

19172 

 

Pruneridge Ave  Cupertino 3.4  

Juniper Networks 1081 Innovation Way  Sunnyvale  2.43  

Moffett Park expansion 1152 Bordeaux  Sunnyvale  1.77-1.9 Differing sizes available 

Moffett Towers 1000 Enterprise Way  Sunnyvale  1.8  

NETAPP 495 E Java Drive  Sunnyvale  1.5  

Santa Clara 
Campus 

Technology  2620‐2727 
Drive 

Augustine  Santa Clara  1.24   

RREEF 700 E. Middlefield Rd  Mountain 
View 

1.06   

Santa Clara Gateway 5451, 5453 and 5455 
Great America 
Parkway, and 2550, 
2600, and 2755 Great 
America Way 

Santa Clara  .91   

Scott Boulevard 
Campus 

Office  3333 Scott Blvd  Santa Clara  .74   

Lawson Lane 
Campus 

Office  2200 Lawson Lane  Santa Clara  .64   

505 ‐599 N Mathilda, 
550 Del Rey, 683 W. 
Maude, 510 N. Pastoria 

505 ‐599 N Mathilda, 
550 Del Rey, 683 W 
Maude, 510 N. Pastoria 

Sunnyvale  .61   

1221 Crossman Ave 1221 Crossman Ave  Sunnyvale  .56   

 

A number of large projects have been proposed but not yet approved and thus do not appear in 
Figure 2-4, such as the 777,000 square-foot Central & Wolfe development at Central Expressway 
and Wolfe Road in Sunnyvale. 

As Figures 2-3 and 2-4 illustrate, with the notable exception of the new Apple Campus in 
Cupertino, most of the largest planned office developments are clustered in the Golden Triangle, 
many of them along the Tasman West light rail corridor. However, a number of large projects are 
in north-central areas of Sunnyvale and Santa Clara, closer to the Caltrain right-of-way, in areas 
that are currently served only by VTA buses operating at varying frequencies. 
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Residential 

In addition to the 36 major office projects in development within the Plan area, there are another 
28 multifamily residential projects featuring 100 or more dwelling units. Unlike office/R&D 
projects, which are concentrated in existing commercial areas and thus represent intensifications 
of the existing spatial pattern, large residential projects can be found in a variety of locations, 
including some areas historically zoned for office use. This trend toward mixed-use developments 
and districts is accompanied by a pattern of relatively dense infill development in existing 
residential areas.  

Residential projects of 100 or more units are shown in Figure 2-5 on the following page. Note that 
some projects are mixed-use, containing retail, hotel or other elements in addition to residential. 

Figure 2-5 Map of Plan Area Residential Projects Greater Than 250 Units 

 

Of the 28 major residential projects in development in the Plan area as of last summer, nine were 
planned to feature 250 or more apartments or condominiums.  At transit mode share for 
commute trips of 3.3 percent5, average household size of 2.96 and an employment rate for all 
residents of 47 percent7, a 250-unit residential development would generate approximately 22 

                                                 
5 The average for all commuters in Santa Clara according to the 2008-2012 U.S. Census Bureau American Community Survey. 
6 The average for Santa Clara County according to the 2010 U.S. Census. 
7 The figure for Santa Clara County according to the 2010 U.S. Census. 
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linked transit trips per day bound for workplaces.  However, according to VTA’s 2013 on-board 
passenger survey, just 14 percent of trips by VTA riders start at a workplace, while 25 percent end 
at a workplace.  If work-related trips accounted for 19.5 percent of all transit trips, then the 
number of daily transit trips generated by a 250-unit residential project would be approximately 
115.  Projects of 250 or more units are listed in Figure 2-6 on the following page. 
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Figure 2-6 List of Plan Area Office/R&D Projects Greater Than 250 Units 

Name Address City Units Notes 

Monticello Village  
3515‐3585 
St 

Monroe 
Santa Clara  825 

 

The Gallery   900 Kiely Blvd   Santa Clara  793   

South Whisman  Ferguson Rd 
Mountain 
View  593 

 

Gateway Village  
3610 and 3700 
Camino Real 

El 
Santa Clara  475 

 

520 E Weddell  520 E Weddell  Sunnyvale  465   

Pillar Group/Kalcic  420 San Antonio Rd 
Mountain 
View  373 

 

Town Center 
2502 
Lane 

Town Center 
Sunnyvale  292 

Includes 16‐screen movie 
theater, 275,000 sq. ft. of 
office and 1,000,000 sq. 

ft. of total retail 

311 Capella    Sunnyvale  280   

Midtown Village  90 N Winchester Blvd  Santa Clara  275   

 

Although the locations of large residential developments are generally more scattered than for 
major office developments, much of the development is in existing VTA trunk corridors or near 
existing hubs, including 11 projects along or adjacent to the El Camino Real BRT corridor. 

POPULATION 
Figures 2-6 through 2-8 on the following pages illustrate demographic characteristics of the Plan 
area population of particular relevance to transit usage: household incomes, shares of households 
with no access to a vehicle, and the racial composition of the population.  The figures are based on 
the most recently available U.S. Census data.  When considering the data, it is important to bear 
in mind the population densities illustrated in Figure 2-1, as, for example, areas with a low 
median household income may consist of a large number of households, a moderate amount or 
relatively few. 
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Figure 2-6 Household Incomes 

 

 

Household incomes in the Plan area are generally high, with most Census tracts reporting 
medians greater than $80,000 (based on data collected between 2007 and 2012). The greatest 
concentration of lower-income tracts is in eastern Santa Clara, with smaller pockets in central 
Sunnyvale and Mountain View. 
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Figure 2-7 Zero-Vehicle Households 

 

 

Zero-vehicle households, meanwhile, are relatively rare, as only a few census tracts report shares 
of the total greater than 10 percent. These are located in central Sunnyvale and Mountain View, as 
well as one tract in Los Altos, adjoining the Plan area. 
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Figure 2-8 Ethnic Minorities (including White-Hispanic) 

 

 

Patterns related to race, on the other hand, are somewhat distinct from patterns related to 
density, income, and numbers of cars per household, and are somewhat less clear.  This is due in 
part to the extraordinary racial diversity of the Plan area, which in residential neighborhoods 
primarily consists of census tracts with racial minority shares of the population (including non-
Hispanic Whites) greater than 34 percent in most cases, and greater than 56 percent or even 78 
percent in many cases. Within primarily residential areas, the greatest concentrations of ethnic 
minority individuals are found just east of Downtown Sunnyvale, in central and southern Santa 
Clara, and near the De Anza College campus in Cupertino.  
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In suburban areas such as the Plan area, patterns of household income, zero-car households and 
ethnicity (to a somewhat lesser extent) tend to overlap.  Such characteristics also tend to 
correspond with density, with higher-density areas exhibiting lower median incomes, higher 
shares of households with no access to an automobile, and higher shares of the population 
identifying as members of an ethnic minority group.  

Such is the case in the Plan area, where demographic indicators of higher transit usage are 
generally concentrated in the higher-density housing belt extending from Mountain View to Santa 
Clara mostly along the south side of the Caltrain right-of-way. Taken together, the demographic 
findings tend to reinforce those made earlier: at least in terms of home origins, the strongest 
markets for transit within the Plan area can generally be found near the Caltrain right-of-way, 
north of El Camino Real. 

STREETS & TRAVEL 

Road Network 
While many of the physical and social characteristics of the Plan area are not conducive to transit 
use, the area’s network of roadways is generally well-designed for bus operations. Much of the 
network is based on a “Jeffersonian” grid of arterial streets evenly spaced every half-mile or mile 
apart8, with four to six continuous travel lanes, separate turn lanes, and widely-spaced signalized 
intersections.  Wide, straight streets with few signals allow buses to travel along a direct path 
relatively free of conflicts (except, of course, during peak periods), while a well-connected grid of 
streets allows for a well-connected route network. 

The Jeffersonian grid covers most of western Santa Clara, southern Sunnyvale and Cupertino. In 
other areas, in particular in Mountain View where the street network curves to the northwest in 
order to parallel the Bay shore, the street pattern is somewhat more irregular. However, arterial 
streets remain relatively direct and the network is relatively well-connected. There are four 
freeways in the Plan area: 

 US 101, which is signed north-south but generally runs northwest-to-southeast across the 
northern part of the Plan area; 

 SR 237, which runs from southwest-to northeast starting in Mountain View;  

 State Route 85 (SR 85), which runs north-south in the Plan area, generally along the 
eastern edge of Mountain View and western edges of Sunnyvale and Cupertino; and 

 I-280, which runs east-west through Cupertino. 

There are also three limited-access expressways with a mix of signalized intersections and grade-
separated interchanges: 

 San Tomas Expressway, running generally north-south through western Santa Clara and 
connecting to Montague Expressway in the north; 

 Lawrence Expressway, running north-south near the Santa Clara/Sunnyvale border; and 

                                                 
8 “Jeffersonian” grids are so named because arterial streets follow the edges of one-square mile sections or one-quarter-square mile 
(one-half mile by one-half mile) quarter-sections defined by the federal Public Land Survey System (PLSS), which has its roots in 
the Continental Congress-enacted Land Ordinances of 1784 and 1785 drafted and co-drafted, respectively, by Thomas Jefferson. 
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 Central Expressway, generally paralleling US 101 from northwest to southeast just north 
of the Caltrain right-of-way. 

VTA makes extensive use of the freeway and expressway networks for Express and Limited 
services. Otherwise, buses primarily operate on arterial streets. 

While the freeway, expressway and arterial networks in the Plan area support efficient transit 
operations, conditions at stops along busy streets are unpleasant, and pedestrian access can be 
challenging.  Residential streets are generally not well-connected to one another or to arterials, 
and large “superblocks” are common in commercial areas, resulting in circuitous pathways.  In 
commercial areas, direct pedestrian pathways often consist of “shortcuts” through parking lots 
rather than along sidewalks.  Throughout the Plan area, crosswalks are generally widely spaced, 
and wait times to cross can add several minutes to trips.  Finally, it can be unsafe to cross busy 
streets with speeding traffic, further deterring residents and employees from walking to transit 
stops or elsewhere. 

Travel Patterns 
Figures 2-9 through 2-15 on the following pages show numbers of workers commuting from each 
census tract in the Santa Clara Valley to seven major employment areas within the Plan area, 
generally defined for purposes of analysis as follows: 

 North Bayshore: Mountain View north of US 101 and west of Stevens Creek 

 Monta Loma: Mountain View south of US 101, west of SR 85 and north of Middlefield 
Road 

 Moffett/Whisman: Mountain View south of US 101 and east of Whisman Road 

 Moffett Park/The Woods: Sunnyvale north of US 237 (west of Lawrence) and north of 
Tasman (east of Lawrence) 

 Peery Park: Sunnyvale south of US 101, west of Mathilda Avenue and north of the 
Caltrain ROW 

 Oakmead: Sunnyvale east of Fair Oaks Avenue and north of the Caltrain ROW 

 Great America/Northwestern Santa Clara: Santa Clara north of the Caltrain ROW 

An eighth major employment area, west of Moffett Field in unincorporated Santa Clara County 
and a small section of Mountain View, was identified for analysis but is not included here due to 
limitations of the U.S. Census Longitudinal Employer-Household Dynamics (LEHD) data upon 
which the analysis was based: Specifically, LEHD data do not include federal government jobs, 
and there are known issues with  “headquartering,” or assignment of an employer’s entire payroll 
to a single site. LEHD analysis of the area west of Moffett Park found far fewer jobs than are 
known to exist. 

Additionally, while the LEHD data used for analysis was the most recent available, it dates to the 
year 2011, so the employment totals upon which the analysis is based are well below current 
levels. Nonetheless, the analysis can provide some insight into commuting patterns, both in terms 
of scale as well as spatial distribution. 
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Figure 2-9 Commuters to North Bayshore 

 

 

Employment in the North Bayshore area of Mountain View, home to Google’s “Googleplex” 
headquarters as well as offices for LinkedIn, Intuit, Microsoft and others, has risen dramatically 
since 2011, and many workers famously commute from San Francisco and other regional 
destinations using so-called “Google buses,” or long-distance employer shuttles. Within the VTA 
service area, however, it is unlikely that the spatial distribution of commuters to North Bayshore 
has changed substantially over the last three years. According to LEHD data, many North 
Bayshore workers live nearby, in eastern Palo Alto, Mountain View, Sunnyvale, and northern 
Santa Clara, as well as Cupertino. 
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Figure 2-10 Commuters to Monta Loma 

 

 

Similarly, commuters to the area just to the south of North Bayshore, between US 101 and 
Middlefield, are likeliest to live in Mountain View or just to the  east in Sunnyvale and Santa 
Clara. The overall commute shed, however, is more compact, with fewer employees residing in 
Cupertino. 
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Figure 2-11 Commuters to Moffett/Whisman 

 

 

Eastern Mountain View is served by a pair of VTA Light Rail stations, Middlefield and Whisman. 
Most area employees, however, do not appear to commute long distances via Light Rail.  Instead, 
they live nearby in Mountain View, Sunnyvale, northern Santa Clara (parts of which are also 
along the Light Rail line) and Cupertino.  



NORTH CENTRAL COUNTY BUS IMPROVEMENT PLAN | FINAL REPORT 
VTA 

Figure 2-12 Commuters to Peery Park 

 

 

The Peery Park area of Sunnyvale, just northwest of Downtown, draws from a commuter shed 
extending south and east into other parts of Sunnyvale and northern Santa Clara, and to a lesser 
extent into Cupertino, southern Santa Clara and Milpitas. 
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Figure 2-13 Commuters to Moffett Park/The Woods 

 

 

Patterns of commuting to the Moffett Park and The Woods areas, in Sunnyvale  to the north and 
just to the south of SR 237, are somewhat more disperse than for the previous sites. While most 
trips originate nearby in Sunnyvale, northern Santa Clara and North San Jose, a substantial 
number originate in the Almaden and Evergreen areas of southern and southeastern San Jose. 
While VTA Express Routes 121 and 122 serving northern Sunnyvale operate near these areas, they 
do not make stops within them. Additionally, there are more commuters to Moffett Park and the 
Woods than to Peery Park or any of the Mountain View areas analyzed (or were, as of 2011). 
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Figure 2-14 Commuters to Oakmead 

 

 

Commuters to eastern Sunnyvale follow a similar pattern, with most trips originating in 
Sunnyvale, northern Santa Clara, North San Jose and Milpitas to the east and in Sunnyvale and 
Cupertino to the south, as well as in southern and southeastern San Jose. The number of 
commuters to this area is comparable to that for Moffett Park and The Woods. 
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Figure 2-15 Commuters to Great America/Northwestern Santa Clara 

 

 

Finally, commuters to northwestern Santa Clara follow a similar pattern to those bound for jobs 
in nearby Moffett Park: while most trips originate nearby, in northern Santa Clara and adjoining 
areas of San Jose, Milpitas, Sunnyvale and Cupertino, a substantial number originate in southern 
and southeastern San Jose. There are far more commuters to this area than any of the others 
analyzed, although this is due in part to its much larger size. 
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Together, the LEHD analysis for all seven areas would appear to suggest a number of conclusions 
related to commuting patterns within the Plan area and larger VTA service area: 

 Most commuters to jobs in the Golden Triangle live nearby, in Mountain View and 
northern sections of Sunnyvale and Santa Clara.  Somewhat smaller numbers live to the 
south in Sunnyvale and Cupertino (including southwestern Cupertino, which is not 
served by VTA). 

 Not-insignificant numbers of residents commute relatively long distances from southern 
and southeastern San Jose to jobs in northern Santa Clara and Sunnyvale. 

 Relatively few commute to the northern job area from most parts of San Jose, Santa Clara 
and Palo Alto to the northwest. 

 Of the seven areas analyzed, northwestern Santa Clara is the largest destination, followed 
by Oakmead in eastern Sunnyvale and Moffett Park and The Woods in northern 
Sunnyvale. 
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3 PLAN & POLICY CONTEXT 
In this chapter, current and recent planning and policy development efforts relevant to the North 
Central County Plan are briefly summarized.  These include both VTA transit plans and policies as 
well as land use and transportation plans by local Cities. 

VTA PLANS & POLICIES 

Bus Rapid Transit 
VTA’s El Camino Real and Stevens Creek Bus Rapid Transit Projects are currently in planning.  
They will, along with the Santa Clara Alum Rock BRT Project: 

 improve the existing Route 522 service between the Palo Alto Transit Center and the 
Eastridge Transit Center in East San Jose, and  

 introduce new Route 523 service between De Anza College and the Berryessa Bay Area 
Rapid Transit (BART) Station scheduled to open in 2017.  

BRT improvements will consist of infrastructure designed to reduce delay and enhance passenger 
amenities, as well as distinctly branded vehicles and stops. Service levels will also be increased. 
Route 522 BRT service is scheduled to begin in Fall 2018, and Route 523 in Fall 2019. 

El Camino Real and Stevens Creek project alignments and station locations are shown in Figures 
3-1 and 3-2 on the following page. Note that service in each corridor would continue east via the 
Santa Clara Alum Rock corridor to Eastridge and Berryessa, respectively. 
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Figure 3-1  El Camino Real BRT Map 

 

Figure 3-2  Stevens Creek BRT Map 
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In the North Central County Plan area, BRT stations would be located: 

 In Santa Clara along El Camino Real at: 

 Scott Boulevard 

 Bowers Avenue/Kiely Boulevard 

 Flora Vista Avenue 

 In Sunnyvale along El Camino Real at: 

 Wolfe Road 

 Fair Oaks Avenue/Remington Drive 

 Hollenbeck Avenue/Pastoria Avenue 

 Bernardo Avenue 

 In Mountain View along El Camino Real at: 

 Castro Street 

 Showers Drive 

 On the southern border of Santa Clara along Stevens Creek at: 

 San Tomas Expressway 

 Kiely Boulevard 

 Lawrence Expressway 

 In Cupertino along Stevens Creek at: 

 Wolfe Road 

 De Anza Boulevard/Sunnyvale-Saratoga Road 

 Stelling Road 

 De Anza College 

With one exception (Lawrence), these locations would enable relatively direct connections (via 
adjacent or nearby stops) to existing north-south services. Existing services in the vicinity of each 
station site are shown in Figure 3-3 on the following page. 
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Figure 3-3 BRT Connections (Existing Routes) 

BRT Station Connecting Routes (and mid-day frequencies) 

El Camino Real 

Scott 32 (6), 60 (30)  9 

Kiely 57 (30),58 (30) 

Flora Vista 328 (peak-only) 

Wolfe 26 (30) 

Fair Oaks 55 (30) 

Hollenbeck 54 (30) 

Bernardo 53 (60) 

Castro 51 (40-60), 52 (30) 

Showers 34 (60), 35 (30), 40 (30) 

Stevens Creek 

San Tomas 330 (peak-only) 

Kiely 57 (30),58 (30) 

Wolfe 26 (30), 81 (30), 101 (peak-only), 182 (peak-only) 

De Anza Blvd 55 (30) 

Stelling 25 (20), 51 (40-60), 53 (60), 54 (30) 

De Anza College 25 (20), 51 (40-60), 53 (60), 54 (30), 55 (30) 

  

Connections between future BRT stations and existing routes are described in greater detail in 
Chapter 5, Existing VTA Service. 

BRT is a relatively new mode of transit service that does not yet exist in Santa Clara County and is 
unfamiliar to many members of the public10.  What is important to understand for purposes of 
this project is simply that BRT services will be “trunk lines” operating frequently until well into 
the evening, seven days a week, at greater speed and with greater reliability than other bus 
services, and offering connections between major regional destinations. In other words, they will 
function much like Light Rail lines.   

There are already relatively large numbers of riders in the BRT corridors (more than 21,000 per 
weekday, on average, on the El Camino Real lines and more than 10,000 daily on Stevens Creek 
routes), and BRT will attract many more riders.  Providing convenient connections to and from 
BRT stations, then, will benefit large numbers of transit users.

                                                 
9 These connections are at Monroe Street approximately one-half mile east. 
10 The existing Line 522 has some of the characteristics typically associated with bus rapid transit and might be described as BRT 
service, but VTA brands it simply as “Rapid” service. VTA BRT will have additional attributes of BRT service. 
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Comprehensive Operations Analysis 
In recent years VTA has completed a series of comprehensive reviews of its fixed-route service 
network collectively referred to as the Comprehensive Operations Analysis, or COA.  The first 
phase of the COA was an analysis of bus service resulting in changes to the VTA system 
implemented in 2008, and described below.  This was following by related efforts, described in 
the following sections, including the Transit Sustainability Policy and Service Design Guidelines 
(adopted in 2007); the Bus Rapid Transit Strategic Plan (2009), which advanced the BRT projects 
described in the previous section; the Light Rail System Analysis (2010) and subsequent Light 
Rail Efficiency Project; and the Express Bus Plan (2011).  VTA also prepares Short Range Transit 
Plans or SRTPs every two years. 

These efforts continue to guide VTA planning processes, and as such will help provide a 
framework for the North Central County Plan. While they are not described in detail in this 
chapter, additional descriptions can be found in the BART Transit Integration Plan (BTIP) 
Existing Conditions Report recently developed by Nelson\Nygaard. 

The COA’s first phase, resulting in a redesign of the VTA route network, was based on data 
collection and analysis including  a systemwide passenger survey, a market segmentation analysis 
of customer demographics, and Transit Competitiveness Index (TCI) analysis of factors in the 
built environment contributing to transit use conducted by Cambridge Systematics.  While these 
analyses were conducted seven to eight years ago, their findings may still provide some insight 
into the market for transit use within the North Central County Plan area. Additionally, it may be 
helpful to understand how routes within the North Central County Plan area were previously 
configured. 

Figures 3-4, 3-5 and 3-6 on the following pages show results of the TCI analysis for trip origins, 
destinations and origins and destinations combined, respectively.  Areas shaded blue were found 
to be relatively strong potential markets for transit service. 
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Figure 3-4  Transit Competiveness Index Origins Analysis 

 

Figure 3-5  Transit Competiveness Index Destinations Analysis 
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Figure 3-6  Transit Competiveness Index Combined Origins and Destinations Analysis 

 

 

While the TCI analysis was conducted some time ago, it may provide some guidance into the 
potential markets for transit within the North Central County Plan area. Conclusions that may be 
drawn include: 

 As Figures 3-4 and 3-5 indicate, there is a mismatch between transit trip-producing and -
attracting markets, with many more trip origins than destinations that are competitive for 
transit.11 

 As Figure 3-6 indicates, competitive markets for transit are generally found in the 
residential areas to the south of the Golden Triangle, although there are competitive 
markets in the neighborhoods of northern Sunnyvale and Mountain View. 

 As Figures 3-4, 3-5 and 3-6 further indicate, transit is generally more competitive in 
residential “origin” markets than in employment “destination” markets. 

 Within the area in which transit is relatively competitive, the most competitive markets 
are somewhat scattered, although there is a corridor of very competitive markets running 
generally east-west along the south side of the Caltrain right-of-way between central 
Santa Clara and Sunnyvale, just south of the Golden Triangle. 

                                                 
11 More information on the TCI methodology can be found at: http://www.camsys.com/pubs/transittools_prodsheet_case.pdf 
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Additional, more current information on transit market indicators including 2010 Census 
population and employment densities and household incomes can be found in the previous 
chapter. 

Major changes that were made to routes within the North Central County Plan area as a result of 
COA recommendations and the current configurations of those routes include: 

 Route 23 (De Anza College to Alum Rock Transit Center via Stevens Creek): In the most 
significant change enacted within the North Central County Plan area as a result of the 
COA, a previously existing segment of Route 23 west of De Anza College, through Los 
Altos to the San Antonio Shopping Center in Mountain View, was replaced by less-
frequent segments of Routes 40 and 51 (see below).  This change remains in effect. 

 Route 26 (Sunnyvale/Lockheed Martin Transit Center to Eastridge Transit Center): 
Peak headways were improved from every 20 minutes to every 15 minutes along a new 
short line in the route’s eastern segment. Today, 15-minute service is operated in the PM 
peak period in the western segment between Lockheed Martin Transit Center and the 
intersection of Wolfe and El Camino Real.  A deviation to Wolfe and Arques Avenue and a 
weekend-only extension to Downtown Sunnyvale were eliminated in 2008. 

 Route 55 (De Anza College to Great America): Peak headways improved from 20 to 15 
minutes along a new short line between the Great America Light Rail station and the 
intersection of Sunnyvale-Saratoga Road and Fremont Avenue.  Today, 15-minute service 
is operated in peak periods within a slightly shorter segment between the Old Ironsides 
Station near Great America and the intersection of Fair Oaks and El Camino Real. 

 Route 57 (West Valley College to Great America): Headways were improved from 30 to 
15 minutes during peak periods and from 40 to 30 minutes in the weekday mid-day 
period. Today, Route 57 operates every 30 minutes at most times.  

 Route 58 (West Valley College to Alviso): Off-peak service was eliminated. It has since 
been restored. 

 Route 60 (Winchester Transit Center to Great America): Peak headways on the segment 
between the Santa Clara Transit Center and Great America were lengthened from 20 to 
30 minutes. This change remains in effect. 

 Route 35 (Downtown Mountain View to Stanford Shopping Center): A segment serving 
Middlefield Road, Whisman Road, Ellis Street and Bernardo Avenue in Mountain View 
was eliminated. This change remains in effect. 

 Route 40 (La Avenida & Inigo to Foothill College): This route was extended from the San 
Antonio Transit Center to Foothill College, replacing a previously existing segment of 
Route 23. This change remains in effect. 

 Route 51 (De Anza College to Moffett Field/Ames Center): This route was modified to 
operate between De Anza College and Moffett Field via the previously existing segment of 
Route 23 between De Anza and the intersection of Fremont Avenue and Grant Road in 
Los Altos, and to no longer operate on Homestead Road to Cupertino Square. Peak 
headways were also lengthened from 30 to 60 minutes between De Anza and Fremont 
and Grant, and Saturday service was eliminated. These changes remain in effect. 

 Route 53 (West Valley College to Sunnyvale Transit Center): This route was modified to 
operate to West Valley College rather than Westgate, via a previously existing segment of 
Route 54.This change remains in effect. 
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 Route 54 (De Anza College to Sunnyvale/Lockheed Martin Transit Center): This route 
was modified to operate to De Anza College rather than West Valley College, and to 
Lockheed Martin Transit Center rather than Tasman and Fair Oaks. These changes 
remain in effect. 

 Route 32 (San Antonio Shopping Center to Santa Clara Transit Center): This route was 
recommended for conversion from Local Network to Community Network service and for 
operation on Middlefield, Central Expressway and Mathilda rather than on Logue 
Avenue, Maude Court, Mary Avenue and Washington Street. These changes remain in 
effect. 

 Route 34 (San Antonio Shopping Center to Downtown Mountain View): This route was 
recommended for conversion from Local Network to Community Network service, for 
elimination of peak service, and for elimination of a segment extending to El Camino 
Hospital. These changes remain in effect. 

 Route 120 (Fremont BART to Lockheed Martin Transit Center/Moffett Park): This route 
was modified to bypass stops in Milpitas.  This change remains in effect. 

 Route 140 (Fremont BART to Mission College & Montague Expressway). This route 
formerly operated to Sunnyvale Caltrain. 

 Route 304 (South San Jose to Sunnyvale Transit Center): This route formerly operated 
to Downtown Mountain View. 

Since the COA service changes were implemented in 2008, additional changes have been made, 
primarily to service levels.  However, the 2008 service changes were made as the result of the last 
comprehensive review of service within the North Central County Plan area, and as such should 
serve as a starting point for North Central County Plan analysis. 

Transit Sustainability Policy & Service Design Guidelines 
VTA adopted its Transit Sustainability Policy, including Service Design Guidelines, as part of COA 
development in 2007. The Guidelines define categories or modes of service and performance 
standards for each mode. While the modes and standards have since been adjusted, they continue 
to provide a benchmark for use in service development and performance monitoring. 

Modes found in the Plan area and general descriptions of each mode12 are shown in Figure 3-7.  

Figure 3-7 Plan Area Modes 

Mode Description 

Frequency 
Wkday 

Hrs 
Days per 

Week Capacity Weekday Weekend 

Light Rail  Established trunk corridors 15 or 15 to 30 18+  7 High 
 Link major trip generators lower 

 Higher capacity than Bus 
 Well defined station areas 

                                                 
12 Descriptions of modes are adapted from the Draft Short Range Transit Plan 2014-2023, which has not yet been adopted. 
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Mode 

Core  
Network  

 
 

Local  
Network  

Frequency 
Wkday Days per 

Description Weekday Weekend Hrs Week Capacity 

Major arterials 15 or 15 or 18+ 18+  Medium 
Transit interconnectivity lower lower 

Major generators & attractors 
Long distance, multiple 
jurisdictions 

Neighborhood Collectors 30 30 to 60 17 or 7 or below Medium 
Feeder service to Core below 

 Community generators & 
schools 

 

Community  
Bus  

Medium Distance trips 

Residential Streets 30 30 to 60 14 or 7 or below Lowest 
Feeder service to core, and below 
local networks 

 
 
 

Express/  
Limited 

 

 

Community activity centers 
Neighborhood circulators 
Downtown circulators 

Expressways, highways or Commute-period 17 or 7 or below Low 
freeways service, some all day below 
Weekday peak directional 
period 
Between transit centers/ 
Park & Rides and Urban 
Centers 

 

 

Long distance trips 

The primary performance standard applied is productivity. In most cases, the metric is boardings 
per hour of revenue service, for all time periods; for Light Rail and Express service different 
standards are applied.  Modes found in the North Central County Plan area and current minimum 
productivity standards for each are shown in Figure 3-8.  

Figure 3-8 Productivity Standards 

Mode Standard 

Light Rail 310 boardings per station (existing service) 

600 boardings per station (new service) 

1,250 boardings per mile 

Core Network 27.8 boardings per hour 

Local Network 24.6 boardings per hour 

Community Bus 15.8 boardings per hour 

Express 60% average peak load factor 

Limited 15 boardings per hour 
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BRT Strategic Plan 
The three VTA BRT corridors currently in development (see previous chapter) were 
recommended for near-term implementation as part of the agency’s Bus Rapid Transit Strategic 
Plan, completed in 2009. However, three additional corridors were also evaluated as part of this 
process. Among them was the “Sunnyvale-Cupertino” corridor extending from northern 
Sunnyvale to De Anza College via Mathilda Avenue (currently served by Route 54) and 
Sunnyvale-Saratoga Road (currently served by Route 55). The corridor was summarily described 
in the project’s Final Report as follows: 

The Sunnyvale-Cupertino Corridor ... is an extremely auto-oriented and affluent area 
with low-density housing/employment. Current transit demand is low, with few 
boardings in the middle of the corridor. Productivity is low. Few transit-dependent 
areas or regional destinations exist along the corridor (outside of De Anza College, and 
the Apple and Lockheed campuses). 

Based on this conclusion, the recommended strategy for the corridor was as follows: 

Very high on-time performance suggests BRT 1/BRT 213 enhancements to improve 
travel speeds are unnecessary. Land use, congestion, and demand conditions warrant 
lower cost improvements to local service and bus stops, with enhancements to the latter 
facilities being most appropriate at this time. 

While the Sunnyvale-Cupertino was not ultimately recommended for BRT implementation, its 
inclusion in the BRT Strategic Plan evaluation as a candidate corridor suggests that it should be a 
focus of the North Central County Plan.   

Light Rail System Analysis & Efficiency Project 
While the North Central County Plan is focused on bus service, planned changes to Light Rail 
service are relevant to the development of recommendations for connecting bus service.  Major 
changes to the VTA LRT system planned within the Plan area as a result of the 2010 Light Rail 
System Analysis, and as part of the Light Rail Efficiency Project implementation program now 
underway, include: 

 Santa Clara Pocket Track and Double Crossover:  A short-line terminal facility is 
currently under construction just west of Old Ironsides Station. This will allow for 
additional special-event service to Levi’s Stadium as well as additional future service 
along the Tasman line between Old Ironsides and Milpitas (see below). 

 Mountain View Double Track:  VTA will soon begin construction on improvements to the 
existing single-track segment between Whisman and Mountain View stations at the 
Tasman line’s western end allowing for increased service levels, greater reliability and 
improved timed connections to Caltrain at Mountain View. (The project will, however, 
require closure of the lightly used Evelyn Station.) 

 Phase II New Tasman Line: The Santa Clara Pocket Track and Double Crossover project 
will allow for introduction of new direct service between Alum Rock and Old Ironsides 
stations (passengers must currently transfer at Tasman Station), and the Mountain View 
Double Track project will allow that service to be extended to Mountain View during peak 

                                                 
13 BRT 1 and BRT 2 are terms representing different levels/packages of BRT investments as defined by VTA. 
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periods. The extension is planned as express service, with an interim stop at the Lockheed 
Martin Station and Transit Center, an important hub for bus service within the North 
Central County Plan area.  These changes are scheduled to be implemented upon 
extension of BART service to Santa Clara County in 2017, and will allow for direct trips 
between Montague Station, which will be adjacent to the Milpitas BART Station, and the 
Old Ironsides, Lockheed Martin and Mountain View LRT stations. The planned 
configuration of LRT service is shown in Figure 3-9 below. 

Figure 3-9 Planned 2017 LRT Network 

 

Express Bus Plan 
The final component of the COA, the Express Bus Plan, was completed in 2011. The Plan’s 
recommendations were based on analysis of commuter markets as well as Federal Transit 
Administration (FTA) requirements related to funding for Express and Limited service. The 
recommendations included changes to Express and Limited routes as well as introduction of new, 
more comfortable vehicles with enhanced amenities and distinct branding designed to compete 
with employer shuttles, improvements to stops, and a fare increase. Changes were to be 
implemented in three phases: in 2012, in 2015 following extension of BART service to Warm 
Springs/South Fremont Station, and following extension of BART service to Santa Clara County, 
then planned for 2018 but now scheduled for 2017. 

The new vehicles entered into service and service was modified in 2012, including an extension of 
select Route 120 trips from the Lockheed Martin Transit Center to the Shoreline or North 



NORTH CENTRAL COUNTY BUS IMPROVEMENT PLAN | FINAL REPORT 
VTA 

Bayshore area of Mountain View and introduction of new service between Fremont BART and 
Palo Alto via Shoreline. However, four North Central County Plan routes recommended for 
elimination  – Routes 101, 104, 140, and 182 – remain in service. 

CITY PLANS & POLICIES 
Two local planning processes currently underway are of particular interest to the North Central 
County Plan. 

Shoreline Boulevard Corridor Study 
The North Bayshore area of Mountain View north of US 101 is the focal point of that City’s plans 
for accommodation of future growth in demand for office development.  The City’s 2030 General 
Plan update, adopted in 2012, made way for expansion of the existing 7.3 million square feet of 
office/R&D space in the area to 10.7 million square feet by 2030.  However, because it also 
limited growth in single-occupant vehicle (SOV) trips, and because it made no allowance for on-
site housing, improving transit connections to the area will be essential to the plan’s success. 

VTA does not currently serve the Shoreline Boulevard corridor between the Downtown Mountain 
View Caltrain station and the North Bayshore area. VTA recently introduced new Express bus 
service to North Bayshore (see previous Express Bus Plan section), but this service has been 
lightly utilized and has been considered by staff for elimination. VTA Local Route 40 also serves 
the area via Rengstorff Avenue. Direct peak-period service between Caltrain and North Bayshore 
is currently provided by a pair of Caltrain shuttles (see next chapter, Non-VTA Transit Services). 

In support of the General Plan update, the City has recently completed a Shoreline Transportation 
Study, Shoreline Boulevard Corridor Study and North Bayshore Specific Plan.  While these plans’ 
transit elements generally focus on non-VTA shuttle services , the Corridor Study recommended 
implementation of a reversible transit-only lane on Shoreline between Middlefield Road and 
North Bayshore that could be  used by VTA service in addition to public and private shuttles. The 
conceptual plan was approved by City Council in November, and detailed planning should begin 
soon. 

Peery Park Specific Plan 
The 407-acre Peery Park area of Sunnyvale generally located between the Caltrain right-of-way, 
Mathilda Avenue and US 101 northwest of downtown was developed starting in the 1970s as a mix 
of one- and two-story Class B and C office and light industrial buildings – “concrete tilt-up” 
structures, as they are described by City staff.14 For some time, the City has been planning to 
update  zoning for the area, but recent market interest in large-scale Class A developments such 
as the LinkedIn project described in the previous chapter has accelerated that process. While Plan 
development remains underway, the City’s website notes that allowable Floor Area Ratio (FAR) in 
much of the area is currently just 35 percent.  The LinkedIn project, by contrast, will have FAR of 
about 100 percent. A “conceptual future land use pattern” for Peery Park is shown in Figure 3-10 
on the following page. 

                                                 
14 http://sunnyvale.ca.gov/Departments/CommunityDevelopment/CurrentProjectsandHearings/PeeryPark.aspx 



NORTH CENTRAL COUNTY BUS IMPROVEMENT PLAN | FINAL REPORT 
VTA 

Figure 3-10 Peery Park Conceptual Future Land Use Pattern (Subject to Change) 
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4 NON-VTA TRANSIT SERVICES 
VTA is not the only transit provider in the North Central County Plan area:  There are also two 
commuter rail operators, Caltrain and the Altamont Commuter Express or ACE (each of which is 
partly funded by VTA), there is Amtrak Capitol Corridor intercity rail service, and there are a 
number of public-private and private employer shuttle services.  Some shuttle routes connect to 
Caltrain, ACE/Amtrak or BART stations, while others provide direct connections from residential 
areas throughout the region. Private shuttles are generally open only to employees, and available 
data on their operations are limited. 

CALTRAIN & CALTRAIN SHUTTLES 
Caltrain is a commuter rail service operating primarily between San Jose and San Francisco. 
Caltrain operates 92 one-way trips on weekdays, with up to five trains per hour operating in each 
direction during peak periods. As of February 2014, average weekday ridership was 52,611, an 
increase of approximately 12 percent over the previous year and of 54 percent since 2010. 

The third- and seventh-busiest of Caltrain’s 32 stations are located in the North Central County 
Plan area: Mountain View, with 4,274 average weekday boardings, and Sunnyvale, with 2,655 
daily boardings.  Two more stations are also located within the Plan area: San Antonio in western 
Mountain View, and Lawrence in eastern Sunnyvale. 

Caltrain provides a combination of all or local-stop service, limited-stop service, and “Baby 
Bullet” express service.  Most Baby Bullet trains stop in Mountain View, making it a popular 
connection point for public-private and private employer shuttles timed to meet morning arrivals 
and evening departures (a small number of Baby Bullets stop in Sunnyvale instead of Mountain 
View).  A half-dozen shuttle services connecting Mountain View and Lawrence to major 
employment areas during peak periods are partially publicly funded and are open to the general 
public.  Service levels and routings for these services are shown in Figures 4-1 through 4-4 on the 
following pages. 
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Figure 4-1 Caltrain Shuttle Service Levels 

Shuttle Number of Weekday Trips 

Mountain View 

Shoreline 11 AM, 11 PM 

Duane 5 AM, 7 PM 

Mary Moffett 4 AM, 4 PM 

North Bayshore 5 AM, 4 PM 

Lawrence 

Bowers-Walsh 5 AM, 6 PM 

Duane 5 AM, 7 PM 

Mission 6 AM, 5 PM 

 

Figure 4-2 North Bayshore & Shoreline Shuttle Maps 
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Figure 4-3 Mary Moffett & Duane/AMD Shuttle Maps 

 

Figure 4-4 Mission & Bowers-Walsh Shuttle Maps 

 

Notably, while Caltrain shuttles serve many of the employment areas in northern Mountain View, 
Sunnyvale and Santa Clara, they do not serve the Moffett Park area north of State Route 237 (SR 
237), which is primarily served by VTA (see next chapter). It should also be noted that Caltrain 
shuttles, unlike VTA, Caltrain or other public transit services, are fare-free (passengers 
transferring to or from Caltrain, however, do pay a fare for that service). 

AMTRAK CAPITOL CORRIDOR 
Amtrak Capitol Corridor service operates between San Jose and the Sacramento area, with seven 
daily trips each way serving Santa Clara County. Along with the Altamont Commuter Express (see 
below), Capitol Corridor trains stop at the Great America Station in northern Santa Clara, near 
VTA’s Great America Light Rail station.  There are no dedicated Capitol Corridor shuttles; 
however, some riders use available ACE shuttles. 
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ACE & ACE SHUTTLES 
The Altamont Commuter Express, or ACE, is a commuter rail service consisting of four weekday 
round trips between San Jose and Stockton, in the San Joaquin Valley. Along with Amtrak’s 
Capitol Corridor (see previous section), ACE trains stop at Great America Station in Santa Clara.  
A total of eight shuttle routes and ten vehicles meet each train, providing fre  connections 
throughout the Golden Triangle for approximately 1,700 riders per day, and as shown in Figure 4-
5 on the following page.  

Figure 4-5 ACE Shuttles 

 

PRIVATE SHUTTLES 
Major employers in the North Central County Plan provide their employees with shuttle service in 
a variety of ways. Some employers contribute either directly or through area-based 
Transportation Management Associations (TMAs) to public-private shuttles open to members of 
the public and offering timed connections during commute hours to and from Caltrain, ACE and 
Amtrak stations; examples include the Caltrain and ACE shuttles described in previous sections, 
as well as the Mountain View TMA’s new MVGo service. Some companies, meanwhile, fund 
employee-only shuttles connecting to rail stations or directly to residential areas throughout the 
region. Information on employee-only shuttles is generally not made public, and such services 
have a tendency to change on a regular basis as companies expand, contract or make changes to 
their employee benefit and/or transportation demand management (TDM) programs. 

In the past, VTA staff have contacted employers and TMAs directly in an effort to learn more 
about these private or “shadow” transit systems. More recently, Nelson\Nygaard has interviewed 
a representative of the Moffett Park Business Group (see Chapter 6, Stakeholder Outreach) and, 
for the Shoreline Boulevard Corridor Study (see previous chapter), has observed shuttles 
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connecting to Caltrain Baby Bullets at the busy Mountain View Station (see earlier section of this 
chapter). Employers providing private shuttle service connecting to Mountain View are shown in 
Figure 4-6 below. 

Figure 4-6 Mountain View Employer Shuttles 

 

 

Notably, many of the companies operating shuttles to Mountain View are closer to other Caltrain 
stations, including Lawrence, which is served by a few Baby Bullet trains.  However, Mountain 
View is served by many more Baby Bullets – and would appear, for this reason, to be the most 
popular destination for private shuttles connecting to rail stations within the North Central 
County Plan area. 

Some shuttle service is also operated to the nearest BART station, in Fremont, and more service 
between BART and Santa Clara County workplaces is likely to be provided when BART is 
extended, first, to the Warm Springs/South Fremont station in 2015, then to Milpitas and 
Berryessa in 2017.  As part of VTA’s BART Transit Integration Plan, or BTIP, VTA staff will soon 
be collecting and Nelson\Nygaard staff will soon be analyzing data on existing shuttle connections 
to Fremont BART. 

LOCAL CIRCULATORS 
The Google-funded Mountain View Community Shuttle Pilot Program provides service every 30 
minutes between 10 and 6 p.m. weekdays and every 60 minutes between noon and 8 p.m. 
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weekends along a route circulating throughout the city, and shown in Figure 4-7 below. The route 
overlaps with segments of VTA routes, and uses some VTA stops. It is free to use. Launched in 
Junary, the pilot service is currently funded for two years of operation.  

Figure 4-7 Mountain View Community Shuttle 
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5 EXISTING VTA SERVICE  
In this chapter, existing VTA service in the Plan area is described, including both the design of the 
service as well as its performance. Findings related to network design and route performance are 
synthesized, along with findings from other chapters, in the final chapter of this report. 

ROUTE DESCRIPTIONS 
Figure 5-1 on the following page lists the VTA routes currently operating in the North Central 
County Plan area, including bus routes as well as the Mountain View-to-Winchester light rail line, 
or Route 902. Approximate hours or spans of service and frequencies or headways are shown for 
each route.  

Headways  for Light Rail, Core, Local and Community routes (see Figure 5-2 in the following 
pages for descriptions of route categories) are displayed in minutes, while for Express and 
Limited routes total numbers of trips each way (in one direction in the AM peak period, and in the 
reverse direction in the PM peak) are shown. 
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Figure 5-1 Plan Routes and Route Details 

Monday-Friday Saturday Sunday 

Frequency Frequency Frequency 

Route Description Span AM Mid PM Night Late Span Morning Base Night Late Span Morning Base Night Late 

Light Rail 

902 Mountain View to Winchester 5am-12am 15 30 15 15-30 30 6am-12am 30 30 30 30-60 6am-12am 30 30 30 30-60 

Core Network 

22 Palo Alto Transit Center to Eastridge Transit Center 24 hrs 12 12 12 20-30 30-60 24 hrs 15-30 15 15-30 30-60 24 hrs 15-30 15 15-30 30-60 

23 De Anza College to Alum Rock Transit Center via Stevens Creek 530am-1am 12 12 12 20-60 60 6am-1am 15-30 15 15-30 60 630am-1am 15-30 15 15-30 60 

25 De Anza College to Alum Rock Transit Center via Valley Medical 5am-12am 20 20 20 15-60 60 530am-1130pm 15-30 15/30 15-60 60 530am-1130pm 20-30 20/40 20-60 60 

26 Lockheed Martin Transit Center to Eastridge Transit Center 530am-11pm 30 30 1515 30-60 -- 630am-1030pm 30-50 30 30-60 -- 630am-1030pm 30-50 30 30-60 -- 

55 De Anza College to Great America 15Err
or! 

Book
mark 
not 

define
530am-1030pm 15 30 d. 30-60 -- 8am-830pm 30-60 30 30-60 -- 8am-8pm 60 45 45-60 -- 

60 Winchester Transit Center to Great America 530am-1030pm 30 30 30 30 -- 7am-10pm 30-60 30 30-60  7am-9pm 45-60 45 45-60 -- 

323 Downtown San Jose to De Anza College 630am-1030pm 15 15 15 -- -- 800am-1000pm 15-30 15 20 -- 900am-600pm 20 20 -- -- 

522 Palo Alto Transit Center to Eastridge Transit Center  5am-830pm 15 15 15 30 -- 8am-1030pm 20 15 20 -- 9am-630pm 15 15 -- -- 

Local Network 

35 Downtown Mountain View to Stanford Shopping Center 6am-1030pm 30 30 30 60 -- 830am-830pm -- 60 60 -- 830am-8pm -- 60 60 -- 

40 La Avenida & Inigo to Foothill College 630am-1030pm 30 30 30 60 -- 8am-630pm 60 45 -- -- 930am-6pm -- 60 -- -- 

51 De Anza College to Moffett Field/Ames Center 630am-630pm 20-60 40-60 30-60 -- -- -- -- -- -- -- -- -- -- -- -- 

52 Foothill College to Downtown Mountain View 7am-930pm 30 30 30-50 40-50 -- -- -- -- -- -- -- -- -- -- -- 

53 West Valley College to Sunnyvale Transit Center 7am-630pm 60 60 60 -- -- -- -- -- -- -- -- -- -- -- -- 

54 De Anza College to Sunnyvale/Lockheed Martin Transit Center 6am-9pm 30 30 30 60 -- 8am-730pm 60 45 60 -- 9am-7pm -- 45-60 45 -- 

57 West Valley College to Great America 530am-1030pm 30 30 30 30-60 -- 8am-830pm 30 30 30-60 -- 8am-730pm 60 60 60 -- 

58 West Valley College to Alviso 6am-730pm 30 30 30 30-45 -- -- -- -- -- -- -- -- -- -- -- 

81 San Jose State University to Vallco 630am-830pm 30 30 30-60 60 -- 930am-430pm -- 60 -- -- -- -- -- -- -- 

Community Bus 

32 San Antonio Shopping Center to Santa Clara Transit Center 6am-730pm 30 60 30 -- -- 9am-530pm -- 60 -- -- -- -- -- -- -- 

34 San Antonio Shopping Center to Downtown Mountain View 930am-3pm -- 60 -- -- -- -- -- -- -- -- -- -- -- -- -- 

                                                 
15 Peak headways are 15 minutes north of El Camino Real. South of El Camino Real, peak headways are 30 minutes. 
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Monday-Friday Saturday Sunday 

Frequency Frequency Frequency 

Route Description Span AM Mid PM Night Late Span Morning Base Night Late Span Morning Base Night Late 

Express 

101 Camden & Highway 85 to Palo Alto 2 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

104 Penitenicia Creek Transit Center to Palo Alto 2 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

120 Fremont BART to Lockheed Martin Transit Center/Moffett Park 6 trips each way16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

121 Gilroy Transit Center to Lockheed Martin Transit Center/Moffett Park 9 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

122 South San Jose to Lockheed Martin/Moffett Park 1 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

140 Fremont BART to Mission College & Montague Expwy 3 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

182 Palo Alto to IBM/Bailey Ave 1 trip each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Limited 

304 South San Jose to Sunnyvale Transit Center 4 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

321 Great Mall/Main Transit Center to Lockheed Martin/Moffett Park 1 trip each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

328 Almaden Expwy & Via Valiente to Lockheed Martin/Moffett Park 2 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

330 Almaden Expwy & Via Valiente to Tasman Drive 4 trips each way -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

 

 

                                                 
16 2 trips in each direction terminate at San Antonio Road and Casey Avenue. 
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Figure 5-2 below, repeated from Chapter 3, describes the bus service modes shown in Figure 5-1.  
Note that the  “Core” category is not used in public: It includes VTA’s sole Rapid route (Route 
522) as well as routes that are described publicly as Limited (Route 323, which operates all day in 
both directions) and Local. Also, one Core route, Route 58, does not fit the given definition of a 
Core route, as it operates on weekdays only (and only during peak periods). 

Figure 5-2 Plan Area Modes 

Mode Description 

Frequency 
Wkday 

Hrs 
Days per 

Week Capacity Weekday Weekend 

Core 
Network 

 
 
 
 

Major arterials 
Transit interconnectivity 
Major generators & attractors 
Long distance, multiple 
jurisdictions 

15 or 
lower 

15 or 
lower 

18+ 18+  Medium

Local 
Network 

 
 

Neighborhood Collectors 
Feeder service to Core 

30 30 to 60 17 or 
below 

7 or below Medium 

 Community generators & 
schools 

 Medium Distance trips 

Community 
Bus 

 
 

Residential Streets 
Feeder service to core, and 
local networks 

30 30 to 60 14 or 
below 

7 or below Lowest 

 
 
 

Community activity centers 
Neighborhood circulators 
Downtown circulators 

Express/ 
Limited 

 

 

 

Expressways, highways or 
freeways 
Weekday peak directional 
period 
Between transit centers/ 
Park & Rides and Urban 
Centers 

Commute-period 
service, some all day 

17 or 
below 

7 or below Low 

 Long distance trips 

 

 

Figures  5-3 and 5-4 on the following pages, repeated from Chapter 1, illustrate existing VTA 
routes operating within the North Central County Plan area. The figures are simplified versions of 
the official VTA system map with information such as landmarks omitted in order to enable a 
clearer focus on the routes themselves. The figures do, however, include some additional 
information:  

 The different categories of bus service have been combined into two based on span –  all-
day and peak-only, shown in blue and in red – and two based on speed – local-stop, and 
Express, Limited or Rapid. 

 Peak service levels are indicated using varying line weights.  
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Figure 5-3 Plan Area Map (North) 
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Figure 5-4 Plan Area Map (South) 
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For ease of reference,  the map is displayed in Figure 5-5 below as a single image. 

Figure 5-5 Plan Area Map 

 

 

Figures 5-3 through 5-5 make clear a number of essential elements of existing VTA service within 
the Plan area: 

 The El Camino Real and Stevens Creek corridors are the “trunks” around which the rest 
of the network is structured. While the Tasman West Light Rail line17 offers a higher 
quality of service in terms of capacity, reliability and other factors, much higher service 
levels are actually provided by buses operating on El Camino Real and Stevens Creek – up 

                                                 
17 Tasman West is the segment or branch of the Light Rail network between North First Street in San Jose and the Mountain View 
terminal.  The service currently operating along it is Line 902 Mountain View-Winchester. 
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to nine buses per hour on the Local  and Limited/Rapid routes combined (Routes 22 and 
522 on El Camino Real, and Routes 23 and 323 on Stevens Creek).  These high levels of 
service reflect high levels of demand (see Route Performance section later in this 
chapter), which in turn was the impetus for the BRT projects planned in these corridors 
(see Chapter 3). 

 Outside of the trunk corridors, there is relatively little east-west service.  In part, this is a 
reflection of the roadway network: north of El Camino Real, the only major east-west 
roads extending across the Plan area are the US 101 and SR 237 freeways and Central 
Expressway, facilities that are able to accommodate non-stop transit operations (and 
indeed, VTA operates express service on both freeways) but are not designed for local bus 
stops.  However, since 2008 there has no continuous service to the south of El Camino 
Real on Fremont Avenue or most of Homestead Road, each of which is a major east-west 
arterial. By contrast, a relatively regular grid of north-south service exists south of El 
Camino Real starting in the east at San Tomas Expressway (Route 330) and continuing 
west to Kiely Boulevard (Routes 57 and 58), Lawrence Expressway (Route 328), the 
Wolfe/Miller Avenue corridor (Route 26), Sunnyvale-Saratoga and De Anza Boulevard 
(Route 55), Stelling Avenue (Routes 53 and 54), Hollenbeck Avenue (Route 54), Mary 
Avenue and Bernardo (Route 53) and Foothill Boulevard and Grant Road (Route 51). If 
the El Camino Real and Stevens Creek corridors are trunks, then these routes are their 
“branches” or feeders. To the north and to the west in Mountain View, the pattern is less 
regular, but there is service on a number of major north-south corridors. While the lack of 
service along major east-west arterials may represent a “gap” in the network, it might also 
be an inevitable outcome of the concentration of service in the El Camino Real and 
Stevens Creek corridors. It might also partly be a reflection of the land use pattern within 
the area, where most home “origins” are located to the south and most work 
“destinations” to the north. 

 Some routes are direct and serve major corridors, while others are more circuitous. In 
general, the strongest transit routes are those that are straightest and easiest to 
understand, generally routes operating along long stretches of individual streets or 
corridors.  In the Plan area, the El Camino Real and Stevens Creek routes are good 
examples, as is Route 26, which operates along a relatively direct path consisting of long 
segments of Miller Avenue, Wolfe and Fair Oaks Avenue, which effectively constitute a 
single corridor.  Other routes, however, are indirect or even circuitous.  Some of these 
routes serve an essential function within the transit network, providing geographic 
“coverage” or a basic level of access to service. VTA Community Bus services such as 
Route 34 in Mountain View perform this role.  In some cases, however, trunk routes are 
indirect: for example, Route 55, which serves segments of several north-south and east-
west arterials and which diverts onto neighborhood streets in the Plaza del Rey area of 
Sunnyvale.  Sometimes, routes change course in order to directly connect major origin-
and-destination pairs, and staff have indicated that Route 55 is one such example, as it 
connects Fremont High School to North Sunnyvale neighborhoods where many students 
live.  Opportunities may exist, however, to make some routes more direct and legible. 

 In some cases, service is consolidated for greater frequency; in others, it is distributed 
for greater coverage.  One choice that transit service planners must often make is 
whether to provide service along two parallel alignments or whether to combine the 
routes in order to offer more frequent service.  VTA’s east-west trunk service in the 
Stevens Creek corridor appears to be an example of the latter: buses run every seven 
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minutes on average on Stevens Creek, while one mile north on Homestead there is no 
continuous service.  Routes 53 and 54, however, are an example of the former: between 
Homestead and Remington, they operate on two parallel streets just a half-mile apart, 
Mary and Hollenbeck, effectively reducing levels of service on both routes. 

 Depending on how they are defined, there are at least seven major transit hubs. In order 
to understand the underlying structure of any transit network, it is important to recognize 
that transit networks consist not just of lines but of nodes, or points of connectivity. 
These nodes enable transfers between routes and, by virtue of the connectivity they offer, 
may also serve as strong route “anchors” or terminals generating high ridership. Nodes 
may be rail or BRT stations, transit centers, or simply locations upon which many routes 
converge, and in many cases they include dedicated parking lots. Ideally, such locations 
should be co-located with major activity centers such as college campuses or retail 
centers, and this is the case for two de facto hubs in Cupertino, at and near De Anza 
College and at the Vallco Shopping Center.  A third “informal” node exists in northern 
Santa Clara at and around the Old Ironsides Light Rail station, near Great America and 
Levi’s Stadium.  Two of VTA’s four official transit centers in the area are co-located with 
Caltrain stations in downtown Mountain View and Sunnyvale, while the San Antonio 
Transit Center is adjacent to the San Antonio Shopping Center in Mountain View and the 
Lockheed Martin Transit Center is near the offices of that major employer as well as 
others including Juniper Networks. 

 There are effectively two separate systems: a network of all-day service supplemented 
by an overlay of peak-only routes. In addition to the “geometry” of a transit network, its 
lines and nodes, there is another dimension: time.  This has three components: hours or 
span of service, headway or frequency, and travel time.  In Figures 5-3 through 5-5, lines 
are colored red or blue to indicate peak period-only or all-day (weekday) service, thicker 
lines operate more often during peak periods, and dashed lines are limited-stop (Express, 
Limited or Rapid) services. Of the VTA service modes in the Plan area – Light Rail, Core 
Network, Local Network, Community Bus, Express and Limited – the first four are 
comprised mostly of routes that operate all day on weekdays18, in both directions, while 
most routes in the latter two categories operate only during peak periods and only in the 
peak direction19.  These categories serve different travel markets: Peak-only Express and 
Limited routes are targeted at commuters and operate non-stop on freeways and 
expressways, while all-day Light Rail, Core Network, Local Network and Community Bus 
routes have stops at regular intervals, mostly on local streets, and serve all types of 
passengers and trip purposes.  Additionally, the all-day (blue) network is a network built 
on connectivity, while peak-only routes are generally standalone services providing few 
opportunities to transfer. 

 Service levels to major employment areas are uneven. Employment areas in the Golden 
Triangle, in the north of the Plan area, are served by a variety of VTA and other transit 
services, including public-private Caltrain and ACE shuttles as well as private employer 
shuttles (see previous chapter). VTA service to these areas varies. At one end of the 
spectrum is the Moffett Park area of Sunnyvale, which despite its location along the far 
northern edge of the Plan area, north of SR 237, is relatively well served by VTA: There 

                                                 
18 Route 34 does not operate during peak periods, and Route 58 operates only during peak periods. 
19 Route 323 operates all day, in both directions. 
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are four Light Rail stations, two all-day bus routes including Core Network Route 26, and 
a total of five Express and Limited routes converging on the Lockheed Martin Transit 
Center during peak periods. The Tasman corridor in northern Santa Clara enjoys similar 
levels of VTA service. Other areas, however, are not so well-served by VTA: the North 
Bayshore area of Mountain View, for example, is served by one Local Network route that 
provides connections to the San Antonio Shopping Center but not to the San Antonio 
Caltrain Station or to Downtown Mountain View and the Caltrain station there; it is also 
served by a single Express route offering two AM and two PM trips passing through 
Moffett Park on their way to and from the Fremont BART Station.  Notably, North 
Bayshore is served by two Caltrain shuttles, while Moffett Park is not served by Caltrain 
shuttles (both sites are served by ACE shuttles).  There may be logical reasons for the 
disparities in service to these areas: North Bayshore, to cite one, is closer to Caltrain, and 
much closer to the busy Mountain View Station. However, while VTA has recently made 
changes to its Express service (see Chapter 3, Plan and Policy Context), much of the 
network dates to a time when Lockheed Martin was a much larger employer relative to 
other companies in the area. 

 Express (and to a lesser extent Limited) service is designed to serve longer trips. Higher-
speed Express and Limited routes are designed to shorten travel times on longer-distance 
trips, Express routes by traveling non-stop over long distances in the middle segments of 
their routes, and Limited routes by making fewer stops. They are not designed to serve 
most shorter trips, including trips from home origins to workplace destinations just a few 
miles away. All 11 of the Express and Limited routes operating in the Plan area originate 
well outside of it, and make relatively few stops within it.  This means that those traveling 
on VTA from, say, homes in southern Sunnyvale to jobs in northern Sunnyvale must rely 
on slower Local Network route, and as noted earlier, Local service to the major 
employment areas in the north of the Plan varies considerably.  

 Connectivity to Caltrain stations varies. Just as with service to employment areas (see 
above), VTA service to Caltrain stations varies.  VTA operates transit centers at the busy 
stations in Downtown Mountain View and Sunnyvale; however, its Showers Transit 
Center is about three-fifths of a mile from San Antonio Station, and only Local Network 
Route 35 directly serves the station.  There is even less service (a total of four daily trips 
on Limited Route 328) to Lawrence Station, although it is a hub for Caltrain shuttle 
service (see previous chapter).  It should be noted that ridership is much lower at 
Lawrence and San Antonio than at Mountain View or Sunnyvale: as of 2013 (the most 
recent year for which full data were available), average weekday boardings at the latter 
two were about one-sixth of the total at Mountain View, and about 30 percent of the total 
at Sunnyvale. 
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ROUTE PERFORMANCE 

Ridership 

Figure 5-6 through 5-7  on the following pages show average weekday number of boardings for all 
VTA bus routes in the Plan area, boardings per hour of revenue service for most bus service, and 
average peak load factor for Express service. The figures are based on data collected by VTA in 
October 2014, a relatively recent “typical” month for transit ridership (in that schools were in 
session, there were no major weekday holidays, and the weather was relatively mild).  

Figure 5-6 Average Weekday Boardings and Productivity by Route (Core Network, Local 
Network, Community Bus and Limited) 

Route Descriptions 

Weekday Average 

Riders 

Per 
Serivce 

Hour 

Core Network 

22 Palo Alto Transit Center to Eastridge Transit Center 12,990 32.1 

23 De Anza College to Alum Rock Transit Center via Stevens Creek 9,170 36.4 

25 De Anza College to Alum Rock Transit Center via Valley Medical 7,330 29.1 

26 Lockheed Martin Transit Center to Eastridge Transit Center 2,958 23.2 

55 De Anza College to Great America 2,439 26.5 

60 Winchester Transit Center to Great America 2,310 24.9 

323 Downtown San Jose to De Anza College 2,391 24.9 

522 Palo Alto Transit Center to Eastridge Transit Center  5,672 23.0 

Local Network 

35 Downtown Mountain View to Stanford Shopping Center 1,097 16.7 

40 La Avenida & Inigo to Foothill College 1,261 30.8 

51 De Anza College to Moffett Field/Ames Center 965 29.7 

52 Foothill College to Downtown Mountain View 633 25.7 

53 West Valley College to Sunnyvale Transit Center 631 25.2 

54 De Anza College to Sunnyvale/Lockheed Martin Transit Center 1,233 30.2 

57 West Valley College to Great America 1,711 25.0 

58 West Valley College to Alviso 732 14.8 

81 San Jose State University to Vallco 1,167 18.3 

Community Bus 

32 San Antonio Shopping Center to Santa Clara Transit Center 1,095 21.1 

34 San Antonio Shopping Center to Downtown Mountain View 65 10.8 
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Route Descriptions 

Weekday Average 

Riders 

Per 
Serivce 

Hour 

Limited 

304 South San Jose to Sunnyvale Transit Center 75 6.9 

321 Great Mall/Main Transit Center to Lockheed Martin/Moffett Park 15 8.4 

328 Almaden Expwy & Via Valiente to Lockheed Martin/Moffett Park 30 5.8 

330 Almaden Expwy & Via Valiente to Tasman Drive 87 8.2 

 

Figure 5-7 Average Weekday Boardings and Productivity by Route (Express) 

Route Description 

Weekday Average 

Riders 
Avg Max 

Load 

101 Camden & Highway 85 to Palo Alto 77 50.5% 

104 Penitenicia Creek Transit Center to Palo Alto 87 56.7% 

120 Fremont BART to Lockheed Martin Transit Center/Moffett Park 302 65.4% 

121 Gilroy Transit Center to Lockheed Martin Transit Center/Moffett Park 410 66.7% 

122 South San Jose to Lockheed Martin/Moffett Park 47 62.8% 

140 Fremont BART to Mission College & Montague Expwy 44 55.0% 

182 Palo Alto to IBM/Bailey Ave 29 34.0% 

 

As Figures 5-6 through 5-7 indicate: 

 A few routes account for a large majority of transit use in the area. While much of the 
ridership on Routes 902, 22, 23, 25 and 522 comes from outside the Plan area, ridership 
on these five routes overwhelms that of the remaining 26 routes, with Routes 22, 23, 25 
and 522 accounting for a majority of total bus ridership. All Core Network routes have 
higher ridership than all Local Network routes, and one Community Bus Route, Route 32, 
has higher ridership than several Local Network routes. Eight of the eleven Express and 
Limited routes claim fewer than 100 boardings per day. 

 While ridership varies greatly, productivity is much more even. Busy transit routes are 
busy partly because they operate more often (and vice versa).  When ridership is assessed 
in terms of boardings per hour that each vehicle is in service, the greatest distinctions are 
not between routes but between categories of routes: In general, Core and Local Network 
routes are more productive than Community Bus, Express or Limited routes.  That said, 
there is  variation within categories, particularly within the Local Network category, 
where average weekday boardings per hour range from 14.8 (for Route 58) to 30.8 (four 
Route 40). When such variations in productivity exist among routes of the same type, 
service levels may need to be adjusted, or changes may need to be made to alignments.   
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 A few routes have productivity below the standard for their categories. The standard for 
Core Network routes is 27.8 boardings per revenue service hour, and several routes fall 
just short of this goal.  However, all have productivity of at least 23 boardings per hour. 
More problematic are Local Network Routes 35 and 58, which have productivity of 16.7 
and 14.8 boardings per hour, respectively, well below the standard for the category of 
24.6 boardings per hour.  Route 34 has just 10.8 boardings per hour, well below the 
standard for Community routes of 15.8 per hour.  All Limited routes fall well short of the 
standard for that category of 15 boarindgs per hour. Finally, all Express routes are at or 
near the standard for that category of 60 percent average maximum load factor with the 
exception of Route 182, at just 34 percent. 

Figures 5-8 through 5-11 on the following pages show average weekday activity, including both 
boardings and alightings, on each bus route included in the Plan at every VTA stop in the cities of 
Santa Clara, Sunnyvale, Mountain View and Cupertino. order to provide additional context, 
“blended” population and employment densities are also shown. When analyzing existing 
ridership, it is important to bear in mind that existing levels of activity are an imperfect reflection 
of demand, as activity is driven to a large extent by service levels. Ideally, however, service levels 
should roughly reflect demand. 
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Figure 5-8 Average Weekday Activity by Bus Stop (Santa Clara) 

 

 
Most boardings and alightings at VTA stops in Santa Clara take place in the El Camino Real 
corridor, on Routes 22 and 522. However, there is substantial activity at two locations to the 
north: 

 Mission College, which is served by Routes 57, 60, 121, 140, 321 and 330 

 The Old Ironsides Light Rail Station, which is served by Routes 55, 57, 60, 121, 140 and 
330 

Additionally, there is notable activity at stops along Routes 57, 58 and 81 on Kiely Boulevard at 
Homestead Road and at Benton Street, near Santa Clara High School. Notably, there is very little 
activity in the relatively dense residential area of northeastern Santa Clara, although the Lick Mill 
Light Rail Station, which is not shown on this map, is along its northern edge. There is little 
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existing bus service to the area, including no service on the north-south arterial of Lafayette 
Street.  
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Figure 5-9 Average Weekday Activity by Bus Stop (Sunnyvale) 

 

 

As in neighboring Santa Clara, most activity in Sunnyvale is concentrated along El Camino Real, 
on Routes 22 and 522. However, there are three additional locations with several hundred daily 
boardings and alightings. They are: 

 The Sunnyvale Caltrain Station and Transit Center in Downtown Sunnyvale, which is 
served by Routes 32, 53, 54, 55 and 304 

 The Lockheed Martin Transit Center in Moffett Park, which is served by Light Rail and by 
Routes 26, 54, 120, 121, 122, 321 and 328 

 Sunnyvale-Saratoga Road and Fremont Avenue, adjacent to Fremont High School on 
Route 55 
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There are moderate levels of activity at stops on Route 55 in northern Sunnyvale, along East 
Maude Avenue, East Duane Avenue, Lakehaven Drive and Lawrence Expressway along Route 55 
(the latter is also served by Routes 122 and 328). There is also moderate activity at Fair Oaks and 
Tasman Drive on Route 26, and somewhat less activity at a number of stops on Route 54 on 
Hollenbeck and Mathilda avenues. 
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Figure 5-10 Average Weekday Activity by Bus Stop (Mountain View) 

 

 

In Mountain View as in Sunnyvale and Santa Clara, transit usage is concentrated along the El 
Camino Real corridor, on Routes 22 and 522.  There is substantial activity, however, in three 
other locations: 

 The Downtown Mountain View Caltrain Station and Transit Center, which is served by 
Light Rail as well as Routes 34, 35 and 52 

 The San Antonio Transit Center, which is served by Routes 22, 32, 34, 35, 40 and 522, as 
well as nearby stops on Showers Drive and California Street, in an area of relatively high 
residential density, relatively low auto ownership and other indicators of high transit 
propensity 
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 On Bryant Avenue in southern Mountain View, near Mountain View and Alta Vista High 
Schools, which are served on select trips of Route 51 

Additionally, there is moderate activity at the Route 40 terminus on La Avenida Street in North 
Bayshore and near the northern end of Route 51, just outside of the city at Moffett Field. 
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Figure 5-11 Average Weekday Activity by Bus Stop (Cupertino) 

 

 

In  Cupertino, the east-west trunk is Stevens Creek, not El Camino Real, but the pattern is similar 
to that in Santa Clara, Sunnyvale and Mountain View, with most transit activity concentrated at 
stops in the corridor, on Routes 23 and 323.  Activity is highest near De Anza College, where 
Routes 25, 51, 53, 54 and 55 converge. There are also several hundred daily boardings at stops 
near the Vallco Shopping Mall, served by Routes 23, 26, 81, 101, 182 and 323. There is notable 
activity at one location outside the Stevens Creek corridor, at Homestead and Mary Avenue 
adjacent to Homestead High School.  
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For ease of reference, the four maps are shown together, at a smaller scale, in Figure 5-12 below. 

Figure 5-12 Average Weekday Activity by Bus Stop  
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The following overall conclusions might be drawn from Figures 5-8 through 5-12:  

 Bus ridership is heavily concentrated in the El Camino Real and Stevens Creek 
corridors. This is unsurprising given the levels of service in each corridor (see Figures 5-3 
and 5-4) and the levels of ridership on Routes 22, 23, 323 and 522 (see Figure 5-7). 

 Other than stops in the El Camino Real and Stevens Creek corridors, the busiest stops 
are at major transfer points. These include transit centers as well as “unofficial” hubs 
such as the Vallco Shopping Mall and Old Ironsides Light Rail Station. 

 Colleges and high schools are also major trip generators. De Anza College, Mission 
College, and most of the high schools in the Plan area all generate substantial ridership. It 
should be noted, however, that while colleges generate all-day ridership, secondary school 
ridership tends to be heavily peaked in nature, with little activity outside bell times. It is 
for this reason that schools that are not located along major corridors are often served by 
route variants served only on select trips, known as “school trippers.” Mountain View and 
Alta Vista are somewhat unusual in that while they are served only part of the time, they 
are served over a relatively long span in the afternoon, from roughly 1:30 to 6:15 p.m.  

 Except at major transfer points and Mission College, there is relatively little ridership in 
the employment areas north of Caltrain. Much of the VTA service to these areas consists 
of Express and Limited routes that operate only during peak periods. Where there is all-
day service, on segments of Routes 26, 40, 51, 54, 57 and 60, ridership is generally 
moderate. 

 Among north-south routes, Route 55 is busiest.  Route 26 has higher total ridership, but 
it extends all the way to East San Jose, and much of the activity on the route occurs 
outside the Plan area. Route 55’s stops adjacent to Fremont High School are among the 
busiest in the Plan area, and a series of stops in northern Sunnyvale are heavily used. 
(Similarly, Route 25, while having the second-highest total ridership of all bus routes in 
the Plan, also extends to East San Jose, and very little of its ridership comes from within 
the Plan area.) 

On-Time Performance 
September 2014 schedule adherence for each Plan route is shown in Figure 5-13 on the following 
pages. VTA’s definition of on-time performance  is departures no more than 3 minutes early (1 
minute early for Light Rail, and 5 minutes early on Route 522 when it is operating every 15 
minutes or more often) or 5 minutes late at scheduled timepoints. At the last timepoint, arrivals 
are observed rather than departures, and there is no restriction on early arrivals. The standard is 
95 percent. 

  



NORTH CENTRAL COUNTY BUS IMPROVEMENT PLAN | FINAL REPORT 
VTA 

Figure 5-13 On-Time Performance 

Route Description Schedule Adherence 

Core Network 

22 Palo Alto Transit Center to Eastridge Transit Center 76.1% 

23 De Anza College to Alum Rock Transit Center via Stevens Creek 82.5% 

25 De Anza College to Alum Rock Transit Center via Valley Medical 84.7% 

26 Lockheed Martin Transit Center to Eastridge Transit Center 79.4% 

55 De Anza College to Great America 87.9% 

60 Winchester Transit Center to Great America 86.8% 

323 Downtown San Jose to De Anza College 89.8% 

522 Palo Alto Transit Center to Eastridge Transit Center  74.8% 

Local Network 

35 Downtown Mountain View to Stanford Shopping Center 81.0% 

40 La Avenida & Inigo to Foothill College 81.6% 

51 De Anza College to Moffett Field/Ames Center 81.8% 

52 Foothill College to Downtown Mountain View 92.2% 

53 West Valley College to Sunnyvale Transit Center 87.1% 

54 De Anza College to Sunnyvale/Lockheed Martin Transit Center 90.4% 

57 West Valley College to Great America 81.9% 

58 West Valley College to Alviso 85.2% 

81 San Jose State University to Vallco 81.9% 

Community Bus 

32 San Antonio Shopping Center to Santa Clara Transit Center 83.7% 

34 San Antonio Shopping Center to Downtown Mountain View 82.4% 

Express 

101 Camden & Highway 85 to Palo Alto 82.3% 

104 Penitenicia Creek Transit Center to Palo Alto 82.7% 

120 Fremont BART to Lockheed Martin Transit Center/Moffett Park 78.2% 

121 Gilroy Transit Center to Lockheed Martin Transit Center/Moffett Park 82.7% 

122 South San Jose to Lockheed Martin/Moffett Park 71.4% 

140 Fremont BART to Mission College & Montague Expwy 79.2% 

182 Palo Alto to IBM/Bailey Ave 90.7% 

Limited 

304 South San Jose to Sunnyvale Transit Center 79.0% 
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Route Description Schedule Adherence 

321 Great Mall/Main Transit Center to Lockheed Martin/Moffett Park 77.1% 

328 Almaden Expwy & Via Valiente to Lockheed Martin/Moffett Park 84.6% 

330 Almaden Expwy & Via Valiente to Tasman Drive 79.8% 

 

As indicated by Figure 5-13, on-time performance for most routes is in the 80 to 90 percent 
range. A few routes exceed 90 percent, while a few have schedule adherence below 80 percent, 
most notably Route 522 at 74.8 percent. (It should be noted, however, that Route 522 is managed 
as a “headway-based” operation, meaning that operators are generally instructed not to slow 
down unless more than five minutes ahead of schedule.)  
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6 STAKEHOLDER OUTREACH  
As part of the research into existing conditions within the Plan Area, a series of meetings were 
held with City staff, stakeholders and the public. 

CITY STAFF 
Coordination with the study area cities took place first through discussions involving the El 
Camino Real Bus Rapid Transit Project and secondly through meetings with city staff of 
Sunnyvale and Mountain View.  This coordination included discussion of planned growth 
strategies and recent developments in the cities and how VTA might improve service in their 
communities.  Notable items of discussion included: 

 Peery Park Specific Plan (Sunnyvale) – Sunnyvale is developing a specific plan for the 
redevelopment of the Peery Park area bounded roughly by Mathilda, Central Expressway, 
SR237 and US 101.  The Specific Plan identifies new zoning and densities for Peery Park 
as well as identifies several multimodal improvements. 

 Shoreline Corridor (Mountain View) – Mountain View has developed a plan for 
addressing increased employment and improved transportation in the Shoreline corridor.  
Among the identified improvements is a reversible bus-only lane on Shoreline Boulevard.  
As VTA is considering extending Route 40 to operate in this corridor, it is important that 
VTA could also take advantage of the bus only lane. 

 Moffett Park – The Moffett Park employment area is adjacent to the Lockheed Martin 
Transit Center in North Sunnyvale, but many of the employers are not located within a 
convenient walk to the transit center.  The lack of a last-mile connection from the transit 
center may prevent some employees from commuting by transit.  Sunnyvale has 
conditioned the operation of a circulator shuttle in the area once occupancy targets are 
reached. 

STAKEHOLDERS 
In January 2014, an interview was conducted with Kerry Haywood, Executive Director of the 
Moffett Park Business Group (MPBG)20. The Moffett Park area is in northern Sunnyvale, north of 
SR 237 near its interchange with US 101. The area includes four Light Rail stations as well as the 
Lockheed Martin Transit Center, and it is served by a total of eight VTA routes, including three 

                                                 
20 Nelson\Nygaard staff also conducted interviews with major employers in Mountain View’s North Bayshore area for the City’s 
Shoreline Boulevard Corridor Study.  While those discussions are not described here, more information on the Shoreline study can 
be found in Chapter 4, Plans and Policies. 
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Express and two Limited routes.  MPBG member companies include Lockheed Martin, NetApp, 
Juniper Networks and Yahoo!, among others. 

Major topics of discussion included: 

 Existing travel behaviors.  Haywood explained that depending on the methodology used, 
current non-single occupant vehicle (SOV) mode share among commuters to Moffett Park 
is in the 18 to 30 percent range (meaning that 70 to 82 percent of commuters drive 
alone).  Notably, the City of Sunnyvale now requires mode share of 30 percent during 
peak periods and 25 percent off-peak as a condition of new development, with companies 
required to develop programs designed to meet these targets21. 

 Existing travel patterns. Haywood provided information from a 2012 survey of Moffett 
Park employees indicating that a large majority commute from locations in Santa Clara 
County or in adjacent portions of Alameda County such as Fremont.  While much media 
attention has been focused recently on longer-distance commutes to Silicon Valley 
employers, the survey data indicate that most commute trips, at least to Moffett Park, are 
shorter, mostly originating within the VTA service area. 

 Existing transportation demand management strategies. Two Moffett Park employers 
provide shuttles for their employees connecting to Caltrain Baby Bullet trips at Mountain 
View Station (see Chapter 5, Non-VTA Transit Services), and one employer funds an ACE 
shuttle.  In the past, the concept of consolidated shuttle service has been discussed. Some 
companies also provide VTA Eco Passes to their employers, and there is a Guaranteed 
Ride Home (GRH) program in effect.   

 Existing public transit usage and potential new markets.  Haywood said that VTA 
express bus service seems to be relatively well utilized (see previous chapter for data), and 
that based on anecdotal comments, she believe a market may exist for expanded service 
to the Evergreen area of East San Jose (note: This appears to be supported by the LEHD 
analysis in Chapter 2). She also believes that one or more bus lines terminating at the 
Lockheed Martin Transit Center might be extended into the area west of the Lockheed 
Martin Transit Center to serve new development there such as the Amazon Lab126 
project. VTA Light Rail is perceived as a high-quality service, but also one that is slower 
than driving.  She said she is generally supportive of the concept of express Light Rail 
service, but would be concerned about service levels to stops that are skipped. 

 Planned development. The area to the west of the Lockheed Martin Transit Center has 
been growing and MPBG member Jay Paul Company continues to develop new sites in 
the Moffett Park area, but the “land bank” of reserve sites in the area is rapidly 
disappearing. Much of the growth recently planned for Sunnyvale has been farther south, 
in the Peery Park and Downtown areas.  Moffett Park is still governed by a Specific Plan 
approved in 2002, while a new plan for Peery Park is in development. 

PUBLIC 
Finally, VTA held a community workshop in the fall of 2014 at Sunnyvale City Hall that attracted 
75 attendees including elected officials and city staff.  The meeting format consisted of a 

                                                 
21 According to the Shoreline Transportation Study, non-SOV mode share in the North Bayshore as of 2012 was 39 percent. More 
than half of this, however, can be attributes to “Google Buses” and other long-distance shuttles providing connections from outside 
the VTA service area. 
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presentation of the service change concepts developed by VTA staff followed by discussion groups 
where community members shared their ideas for how to improve transit service.  The meeting 
was very valuable for VTA as over 200 ideas were contributed and VTA was able to make some 
key connections with specific communities—like the Lakewood Village neighborhood, Fremont 
High School and transit users with mobility needs.  Following the community meeting, VTA 
revised some of the service change concepts based on the input received. 
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7 SYNTHESIS OF FINDINGS 
In this chapter, major findings from the previous chapters are synthesized in order to identify the 
most important findings, which informed development of the recommendations described in the 
following chapter. Only the most important issues are included here in order to briefly describe 
the “framework” used in service planning.  These include: 

 Existing service generally reflects demand. This is the case in a number of ways.  First, 
service levels are generally highest where indicators of transit usage are strongest, 
including population density, income and other factors. Second, residential and retail 
areas are generally served by a network of all-day routes, while office/R&D areas are 
served by some all-day service as well as peak-only Express and Limited routes. Third, 
there is more north-south service connecting residential to employment areas than east-
west service serving only one or the other (although El Camino Real and Stevens Creek 
are notable and logical exceptions). 

 There appear to be a few “gaps” between demand and service. It is best practice in 
transit service planning to revisit route networks and service levels on a regular basis, in 
order to ensure that service reflects changes in land use and other factors.  In the Plan 
area, the major employment areas in the north have been undergoing dramatic growth, 
and there has been increasing infill residential and mixed-use development as well.   
Initial analysis suggests at least two and possibly up to four geographic areas where the 
availability of VTA service may be inadequate given current levels of demand. These are: 

 The Shoreline Boulevard corridor. There is no VTA service between Downtown 
Mountain View and the rapidly expanding North Bayshore employment area.  This 
corridor is served by Caltrain and employer shuttles, and the City of Mountain View is 
currently studying additional non-VTA transit service, including frequent all-day 
shuttle service, potentially administered by the new Mountain View TMA or others.  
For these reasons, VTA may not wish to expand its existing service in the area.  
However, given the  innovative nature of some of the major employers in the 
corridor, as well as transportation demand management requirements placed upon 
them by the City, opportunities may exist for some sort of public-private partnership 
involving VTA.  

 The Oakmead employment area in eastern Sunnyvale, and adjacent portions of 
western Santa Clara. The area around Arques Avenue and Central Expressway is 
served only by peak-only Limited routes, and significant growth is projected, 
including the Central & Wolfe office development described in Chapter 2.  VTA staff 
have developed a proposal for a new “Route 56” that might extend from northeastern 
San Jose to Downtown Sunnyvale via Arques. 

 The residential areas in northeastern Santa Clara.  There is very little VTA service to 
the relatively new, relatively dense neighborhoods just to the east and north of the 
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intersection of Lafayette and Montague.  Population density alone would suggest a 
need for more service, and origin-and-destination analysis suggests that many 
residents commute to the major employment areas just to the west. However, there 
are other factors suggesting that more transit service may not be warranted, including 
high incomes and poor pedestrian conditions (including limited connections between 
the eastern and western halves of the neighborhood, which are separated by the 
Amtrak/Altamont Commuter Express railroad right-of-way along Lafayette). 

 The Homestead Road corridor. While segments of this corridor are served by Routes 
53 and 81, and while service to other segments was removed just a few years ago, 
following the COA, there is no continuous east-west service between El Camino Real 
and Stevens Creek – a gap that ranges from two miles to more than three – in the 
Sunnyvale/Cupertino area. Additionally, construction of the massive Apple Campus 2 
at Homestead and Wolfe should increase demand in the corridor. 

 Service to the major employment areas is somewhat uneven. As previously noted, VTA 
service to the northern employment areas is a mix of all-day routes and peak-only 
Limited and Express routes, with more service to some areas than others. Additionally, 
there is significant public-private (Caltrain shuttle) and private shuttle service to some 
areas but not others. The result is substantial variation in availability of service as well as 
in the costs to use that service, as private shuttles are free to users.  It is important to 
understand as well that while there are many Express and Limited routes serving the 
northern employment areas, they not only operate much less often than all-day services, 
but do not provide the same level of connectivity to other routes and thus do not provide 
as much coverage. 

 Commuter service is and will continue to be a challenge. Office-only areas, with their 
heavily peaked demand, can be challenging to cost-effectively serve with transit.   This is 
why much of the VTA service to the northern employment areas consists of peak-only 
Express and Limited routes.  Origin-and-destination analysis for these areas, however, 
indicates that many commute trips are shorter than those served by Express and Limited 
service, originating within the Plan area. Some of the north-south all-day routes 
operating within the southern residential areas continue into the northern employment 
areas, while others do not.  This problem is not limited to the northern employment 
areas: the new Apple Campus 2 at Wolfe and Homestead, with its 13,000 employees, will 
be along a route (Route 26) operating every 30 minutes all-day, but will be just out of 
walking distance for most (approximately a mile) from the planned BRT stop at Wolfe 
and Stevens Creek.  In this case, pedestrian connections between BRT and the Apple 
campus might be improved in order to encourage more to walk, and other “last mile” 
options such as a bikeshare system might be explored. 

 While most service is highly “legible”, a few routes are less direct. Most Core Network, 
Local Network and Community Bus service in the Plan area is relatively direct, following 
major north-south or east-west arterial streets, and most operates on relatively regular 
headways all day, generally every 30 or 60 minutes.  However, there are notable 
exceptions, including the indirect Route 55 and Routes 34 and 51, which operate during 
mid-days only and on irregular headways , respectively (Route 51’s irregular headways 
are due to the large amount of school “tripper” service it provides).
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8 RECOMMENDATIONS 
RECOMMENDATIONS DEVELOPMENT 
Following the analysis of existing conditions summarized in the previous chapters, 
Nelson\Nygaard and VTA staff jointly developed a framework for use in recommendations 
development. It consisted of service planning principles, objectives, guidelines and preliminary 
concepts including: 

 Maintain existing productive Core services.  

 To extent possible given scheduling requirements, add trips to existing Limited and 
Express services in order to make them more reliable and viable transportation options. 

 Consider additional peak-only Limited or Express services operating on major north-
south arterials.  

 Focus on reconfigured/increased service to rapidly growing office areas just north of 
Caltrain.  

 Extend Route 40 to Downtown Mountain View or replace Route 40 with Route 52 in 
North Bayshore.  

 Consider service in the Lafayette corridor.  

 Consider east-west service in the Homestead corridor. 

 Explore ways to simplify Route 51 service.  

 Consider innovative solutions.  

 Approach the Moffett Park TMA about operating a Lockheed Martin Transit Center 
shuttle.  (Staff subsequently learned that Moffett Park is required under an existing 
agreement with the City of Sunnyvale to provide shuttle service when the project reaches 
75 percent occupancy.) 

This framework also included a proposal previously developed by staff to introduce new “Route 
56” service in the Arques/Scott corridor. 

Following development of the framework, a four-hour service planning workshop was held with 
participants including both VTA planning and operations staff as well as Nelson\Nygaard staff. 
Figure 8-1 on the following page shows a map illustrated with concepts developed during the 
workshop. 
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Figure 8-1  Sketch Map from Workshop 

 

Ideas conceived, discussed and agreed upon at this workshop were subjected to  subsequent 
analysis by Nelson\Nygaard. An initial series of draft recommendations was then developed. This 
list was discussed by VTA and Nelson\Nygaard staff at a second meeting in July.  The 
recommendations were then refined. Over the course of the fall, the recommendations were 
subjected by VTA to additional analysis of costs and ridership, and further refined. Finally, a third 
meeting was held in November to finalize recommendations. The final recommendations 
described in the following section represent the outcome of this iterative, collaborative process. 
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SUMMARY OF RECOMMENDATIONS 

General Recommendations 
1. Establish minimum service levels for Express and Limited service. Operate at 

least three round trips per day on all routes. 

2. Support privately funded shuttles and explore public-private partnerships. 
Seek private funding to operate first- and last-mile shuttles. Also provide support for 
private shuttles such as Google’s Mountain View shuttle. 

Specific Recommendations 

Near-Term (2015-2017) 

1. Realign Route 32 to serve Maude in Peery Park. By operating on Maude rather 
than Central Expressway between Middlefield and Mathilda, this route could serve 
planned office developments in the Peery Park area northwest of Downtown Sunnyvale. 

2. Establish new Route 55X service between Lakewood Village in Sunnyvale 
and Fremont High School. Introduce new Express school “tripper” service on 
selected trips between Lakewood Village and Fremont High. 

3. Combine Route 51 with Route 81, and serve Homestead. Reintroduce service to 
the Homestead corridor between Stelling and Wolfe and improve connections between 
the Apple Campus 2 and future Stevens Creek Bus Rapid Transit.  

4. Add service in Arques/Scott corridor. Introduce all-day service to this rapidly-
growing office corridor (currently served only by Limited Route 304), potentially 
connecting to the North First Street light rail corridor in North San Jose, northeast San 
Jose and the future Milpitas BART Station. (Note: This recommendation could include an 
interim phase to be introduced in the near term and a final phase to be implemented in 
the medium term.) 

5. Establish new Route 354 Limited service in Sunnyvale/Saratoga and 
Mathilda corridor. Introduce new Limited-stop service between De Anza College, 
Downtown Sunnyvale, and the Lockheed Martin Transit Center/Moffett Park. 

6. Expand service on Route 328. Add a third daily round trip to this Limited route 
serving Lawrence Expressway. 

7. Implement new Transit Center at De Anza College. Explore opportunities for an 
on-campus transit center to provide more direct, efficient service to De Anza College 
without requiring a large, time-consuming and expensive loop. 

8. Support Moffett Park shuttle. Support development of a shuttle providing last-mile 
connections between the Lockheed Martin Transit Center and destinations in Moffett 
Park. 

Medium-Term (2017-2018) 

1. Extend Route 40 to Downtown Mountain View Caltrain Station. Introduce all-
day transit service between the growing North Bayshore office area and Downtown 
Mountain View and the Caltrain station. 
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2. Consider new hub near Tasman/Great America. Consider relocating the VTA hub 
in northern Santa Clara from the Old Ironsides Light Rail Station farther east, closer to 
Levi’s Stadium and City Place, once developed. 

3. Add service in Lafayette corridor. Contingent on future development in the 
Lafayette corridor, including the City. 
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GENERAL RECOMMENDATIONS 
Following are North Central County Plan recommendations that apply to more than one route, 
corridor or site.  In each case, a pilot program or limited implementation is recommended; this 
would allow costs to be contained while the effectiveness of each idea is tested. 

Minimum Service Levels for Express and Limited Service 

Service levels on many VTA Express and Limited routes are low – in some cases as low as one trip 
each way per day. In some cases, services formerly operated more often, but less-productive trips 
were eliminated as part of systemwide service adjustments.   

Whatever the demand in a corridor, very low service levels serve to artificially constrain ridership 
by reducing the utility of a route to a point where it may no longer be viewed as a viable option by 
many potential riders.  Routes consisting of just one or two daily round trips are especially 
problematic, as riders may fear “missing the last bus.” 

Plan area routes with fewer than three daily round trips include: 

 Route 101 

 Route 104 

 Route 120 (Lockheed Martin-North Bayshore segment) 

 Route 122 

 Route 182 

 Route 321 

 Route 328 

Addition of a third daily round-trip to Route 328 is recommended under “North Central County 
Recommendations” below. However, VTA might expand service on the remaining routes on a trial 
basis.  While schedules should be determined to the extent possible by shifts of area employers, 
each route could operate on hourly headways with, for example, 7 a.m., 8 a.m. and 9 a.m. 
morning trips and 4 p.m., 5 p.m. and 6 p.m. evening trips. 

Increasing service levels would increase ridership on existing trips, although additional trips 
would be less productive, and the overall impact on productivity would likely be negative. At the 
end of the trial period, routes failing to achieve productivity standards could be eliminated or 
previous service levels could be reinstated. 

The financial impact of this recommendation would be minor. Although Express and Limited 
service is relatively expensive to operate due to the extent of non-revenue operation required, 
fewer than 20 daily trips would be added.  

Circulator Services and Public-Private Partnerships 

Some major employment areas in the Plan area are served by  “last-mile” circulator shuttles 
providing connections to and from regional transit hubs during peak periods, funded in part or in 
full by private employers. However, there are some gaps. Outside of Downtown San Jose, VTA 
does not currently provide shuttle service, but it could “fill the void” in these areas using the same 
vehicles used on Community routes.  
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Under development agreements, many employers are required to fund transportation demand 
management (TDM) programs such as shuttles. VTA shuttles could be eligible for TDM funding. 
As a first step in exploring potential partnerships, VTA could approach City and Transportation 
Management Agency (TMA) staff to act as liaisons to employers.   

One employment area in which a TMA will be required to provide shuttle service, once the project 
is 75 percent developed, is the area of Moffett Park west of VTA’s Lockheed Martin Transit Center. 
Here, a single vehicle could provide connections to and from eight VTA Light Rail, Express, 
Limited and Local Network routes, operating every 10 or 12 minutes during peak periods. 
Another area with potential is the Great America Parkway corridor between the Old Ironsides 
light rail station on Tasman and the America Center office development at State Route 237 and 
Lafayette Drive in Alviso.  

While shuttle services are typically fare-free, depending on the level of private funding, the 
financial impact of this measure should be minor. However, VTA shuttle services might be viewed 
as “duplicative” with Caltrain or employer shuttles, even if they did not operate in the same areas. 
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SPECIFIC RECOMMENDATIONS 
Following are North Central County Plan recommendations applying to individual routes, 
corridors and sites.    

Ridership estimates are based on forecasting conducted using the VTA Countywide 
Transportation Model, while operating cost estimates are based on staff analysis and an assumed  
marginal cost per hour of revenue service of $124. To put the cost estimates into perspective, the 
total appropriation for transit operations in VTA’s adopted Fiscal Year 2015 budget is 
approximately $398.8 million. 

Recommendations have been divided into near-term (those that should be implemented between 
2015 and 2017) and medium-term (those that should be implemented after the introduction of 
Silicon Valley BART service in late 2017 or early 2018) categories based on near-term need and 
projected medium-term development. 
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Near-Term (2015-2017) 

Route 32 Realignment 

Figure 8-2  Route 32 Realignment Recommendation 

 

Major office development is planned north of Middlefield Road in eastern Mountain View, in the 
Moffett-Whisman area, and north of Central Expressway in western Sunnyvale, in the Peery Park 
area. Route 32 formerly operated on Maude Avenue in these areas, but was realigned to operate 
on Middlefield and Central Expressway. According to VTA staff, this move was made  in order to 
save time, to ensure that the route as then configured would “cycle” reliably. However, it has since 
been modified in other areas.  

Because Route 32 does not stop on Central Expressway, reconfiguring it to operate on Maude 
west of Mathilda and on Louge Avenue would serve to improve access to existing and future jobs. 
It would also increase service on Mathilda in the Peery Park area and establish a direct link 
between Downtown Sunnyvale, the Sunnyvale Caltrain Station and the heart of Peery Park near 
Mary and Maude. An excerpt from the City of Sunnyvale’s Peery Park Specific Plan overlaid with a 
map of the proposed alignment is shown in Figure 8-3 on the following page. 
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Figure 8-3 Peery Park Conceptual Future Land Use Pattern (Subject to Change) and Proposed 
Realignment of Route 32 
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In addition to realignment, Route 32 might also be converted from a Community Bus route on 
which smaller vehicles are operated to a Local Network route with full-size coaches.  Productivity 
on Route 32 is higher than on some Local Network routes, and staff have indicated that some 
passengers are standees. 

The additional service recommended here has been estimated by VTA to require an additional 
vehicle in the mid-day on weekdays and on Saturdays, increasing operating costs by 
approximately $222,580 per year. 
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New Route 55X 

Figure 8-4  New Route 55X Recommendation 

 

This is a recommendation jointly developed by VTA and Fremont High School staff that was 
based on ongoing VTA staff analysis of operational issues including capacity, supported by 
findings from North Central County Plan analysis.  Route 55 is one of the highest-ridership and 
most productive routes in the Plan area, driven in large part by students traveling between 
Lakewood Village, a relatively dense, low-income neighborhood in northern Sunnyvale, and 
Fremont High School in southern Sunnyvale, which with enrollment of nearly 2,000 is a major 
trip generator.  Route 55 is also, despite its high ridership, a relatively indirect route, with a 
diversion to Downtown Sunnyvale between Lakewood Village and Fremont High. 

Under this recommendation, some existing supplemental school-oriented “tripper” trips around 
Fremont bell times that regularly carry heavy loads would be realigned to bypass Downtown 
Sunnyvale and operate more directly between the campus and northern Sunnyvale, better serving 
most passengers on those trips. Because no service would be added, this recommendation would 
be more or less cost-neutral, with estimated savings of $11,160 per year. 
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Combine Routes 51 and 81 

Figure 8-5  Combine Routes 51 and 81 Recommendation 

 

This recommendation is designed to address two findings from the analysis: first, that Route 51’s 
irregular headways, caused by a combination of regular service and school “trippers,” are 
potentially confusing to users; and second, that more service may be merited in the Homestead 
corridor. 

Staff have indicated that headways on Route 51 are irregular because one of its two variants, the 
heavily used deviation to Mountain View and Monte Vista high schools, is a “short line” with an 
irregular cycle time, making it difficult to create a combined schedule with regular intervals.   

The analysis, meanwhile, identified a major gap in east-west service east between El Camino Real 
in the north and Stevens Creek in the south, a distance of between 2 and 3.3 miles in southern 
Sunnyvale and northern Cupertino. There is limited service on Homestead, provided by Route 53 
between Mary and Hollenbeck and Route 81 between Tantau and Kiely. VTA previously operated 
continuous service on Homestead, but it was relatively unproductive.  

One reason to restore service might be upcoming development of the 3.4 million square-foot 
Apple Campus 2 at Homestead and Wolfe.  Another reason, according to staff, is that extension of 
Route 51 via Stelling, Homestead and Wolfe to connect with Route 81 at Vallco would allow for 
more regular headways on Route 51. This route would be relatively indirect, and there would be 
an increase in operating costs of $439,307 per year. However, in addition to the aforementioned 
benefits, this recommendation would enable frequent connections between the Stevens Creek 
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BRT station at Wolfe and the Apple campus via Wolfe on either of Routes 26 or 51 (as well as 
connections via Route 81 on Tantau). 

The new, combined route would be designated Route 81. 
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New Arques/Scott Service 

Figure 8-6  New Arques/Scott Service Recommendation 

 

Various VTA routes serve the light industrial, office and R&D areas in Santa Clara north of the 
Caltrain right-of-way and south of the Great America area, and the adjoining Oakmead area of 
eastern Sunnyvale, as shown in Figure 8-7 on the following page. 
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Figure 8-7 Existing Arques/Scott Corridor Service 

 

While the area is served by VTA routes including the peak period-only Limited Routes 304 
(operating east-west on Argues and Scott) and 328 (running north-south on Lawrence 
Expressway), there is no all-day service between San Tomas Expressway in the east and Fair Oaks 
in the west.  VTA previously operated additional service in the Arques/Scott corridor, as well as 
on Kifer Road to the south. Neither was especially productive.  However, this area was identified 
through the analysis as one that is undergoing transition as new, relatively dense office 
developments replace “tilt-up” light industrial structures. 

VTA staff have developed a concept for a new Route 56 that would operate via Trimble Road, 
Scott and Arques through Santa Clara to Sunnyvale.  This would be accompanied by a 
reconfiguration of Route 58, which currently operates in the Bowers/Kiely corridor to the south, 
along with Route 57. Under this concept, Route 58 would terminate at its southern end at the 
Santa Clara Caltrain Station. The resulting service pattern would be more grid-like and legible, 
with Routes 57, 58 and 60 operating primarily north-south and Route 56 providing east-west 
connections. Route 56 could connect at its eastern end to the future Milpitas BART Station, an 
alternative that will be furthered analyzed as part of the BART Transit Integration Plan (BTIP) 
process. The concept is shown in Figure 8-8 on the following page. 
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Figure 8-8  Proposed Line 56 (VTA Staff Map) 

Prior to introduction of BART service in late 2017 or early 2018, Route 56 might operate only in 
the alignment’s western segments, terminating in the east at a light rail station on North First 
Street, with a future extension to BART via the Montague Expressway corridor. Staff have 
estimated the annual cost of a line operating between Downtown Sunnyvale and North First 
Street every 30 minutes at $996,030,  making this one of the most expensive near-term 
recommendations.  Additionally, service would require four additional peak-hour vehicles, 
requiring the fleet to be expanded by four vehicles and constituting an additional cost. For this 
reason, implementation of this recommendation might be delayed until new development renders 
it more cost-effective and viable. In the interim, service might be introduced on a peak-only basis, 
or service levels might be increased on Route 304, which currently operates just four daily round-
trips. 



NORTH CENTRAL COUNTY BUS IMPROVEMENT PLAN | FINAL REPORT 
VTA 

New Route 354 

Figure 8-9  New Route 354 Recommendation 

 

VTA’s 2009 BRT Strategic Plan included the “Sunnyvale-Cupertino” corridor, consisting 
primarily of the Mathilda segment of Route 54 and Sunnyvale-Saratoga/De Anza segment of 
Route 55, as a “Tier 2” BRT corridor.  As described in Chapter 3, “Plan & Policy Context,” the 
corridor was not recommended for advancement as a BRT corridor.  However, improvements 
were recommended, including improvements to bus stops. 

Since 2009, the job base in the Mathilda segment of the corridor has grown substantially, and it is 
projected to grow further as the Peery Park and Moffett Park employment areas are further 
developed (see previous chapters).  Route 55 is among the highest-ridership services in the North 
Central County area, and Route 54 is among the most productive. Finally, improving north-south 
connections to El Camino BRT and the Golden Triangle is the primary reason for this project.   

Numerous studies including VTA’s own market segmentation analysis conducted for the COA 
have also found that middle-class “choice riders” place a premium on travel time. Together, these 
factors suggest that a Limited service in the Sunnyvale-Cupertino corridor may be worth 
pursuing, at least on a trial basis.   

Analysis of existing ridership on Route 54 found that five-sixths of existing ridership – 84 percent 
-- is concentrated at just one-third of existing stops (18 out of 54). Analysis of ridership in the  
segment of Route 55 south of El Camino Real, meanwhile, found that three-quarters of ridership 
(75 percent) is at fewer than one-quarter of stops (9 out of 39) 
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While demand for Limited service in the corridor may be clear, the optimal configuration of such 
service is less apparent.  The existing network design in the southern segment of the corridor is 
shown in Figure 8-10 below. As Figure 8-10 illustrates, Routes 54 and 55 generally parallel one 
another a half-mile apart, with Route 54 providing a more direct connection between De Anza 
College, Downtown Sunnyvale and Mathilda, and Route 55 serving Sunnyvale-Saratoga Road and 
Fremont High School. 

Figure 8-10 Existing Southern Sunnyvale Service 
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For these reasons, VTA staff determined that ridership forecasting using VTA’s Countywide 
Transportation Model would be necessary. Six options were developed based on four alternatives, 
alignments for which are shown in Figure 8-9 in the previous pages.  All alternatives would 
operate on Mathilda north of the Downtown Sunnyvale Caltrain Station, but south of Downtown 
Sunnyvale their alignments would vary. Headways would generally be 30 minutes on weekdays 
only, although different service levels were modeled for one of the alignments.  Because there is 
little variation in ridership among stops on Mathilda, Limited service would make most stops 
there (combined Limited and Local headways at shared stops would be every 15 minutes under 
most alternatives). To the south, meanwhile, stops would be located at major cross streets (e.g., 
Fremont, Homestead and Stevens Creek). The modeled alternatives were: 

 Option 1: Hollenbeck (Route 54) 

 Option 2: “Fremont Crossover” (Hollenbeck to the north, Sunnyvale-Saratoga to the 
south) 

 Option 3: De Anza/Sunnyvale-Saratoga to Mathilda (including Option 3B with 15-minute 
headways and Option 3Cwith 10-minute headways) 

 Option 4: De Anza/Sunnyvale-Saratoga to Sunnyvale 

Estimated 2018 ridership for these alternatives, as well as a no-project baseline, is shown in 
Figure 8-11. 

Figure 8-11 Estimated Year 2018 Average Weekday Ridership 

Option 3 De Option 4 De 
Anza- Anza-

Option 2 Option 3B Option 3C Sunnyvale/ Sunnyvale/ 
Option 1 Fremont Saratoga to 15-Minute 10-Minute Saratoga to 

Routes No-Project Hollenbeck Crossover Mathilda Headways Headways Sunnyvale 

354 -- 738 380 535 2,114 3,009 470

354/54/55 4,605 5,101 4,861 4,925 5,561 6,085 4,863 

New Riders in 
-- 496 256 320 956 1,480 258 

Corridor 

 

 

As Figure 8-11 indicates, modeling found that Limited service in the corridor would generate a 
relatively limited number of new riders – fewer than 500 per day at 30-minute headways.  For 
this reason, VTA might choose to introduce service on a pilot basis, perhaps during peak periods 
only, in order to conduct a “real-world” test of the market’s actual viability. While costs might 
vary slightly depending on alignment, the annual cost for peak-period 30-minute service has been 
estimated by VTA staff at $853,740.   

As for the alignment, Option 1 yields the highest ridership among the options with 30-minute 
service, due to the combined 15-minute service at stops along the existing Route 51 alignment. 
However, VTA and City staff feel that the land uses along Mathilda and Sunnyvale-Saratoga south 
of El Camino, along the Option 3 alignment, make it a more suitable transit corridor. 

It should be noted that as currently planned, there would be a BRT station at Hollenbeck, but no 
station at Mathilda, with the next station to the east located at Fair Oaks, where Route 55 crosses.  
Moving the Hollenbeck station to Mathilda, in order to provide a connection to Option 3, would 
have a number of impacts. First, three of the intersection’s four corners would have to be 



NORTH CENTRAL COUNTY BUS IMPROVEMENT PLAN | FINAL REPORT 
VTA 

reconfigured, requiring minor property takings. Second, Route 54 would have to be diverted east 
along El Camino to connect to the station, requiring it to bypass Sunnyvale City Hall. Third, there 
is no existing southbound stop on Mathilda near El Camino Real. And fourth, distances between 
stops would become uneven, as the next stop to the west is at Bernardo. (A stop at Sunnyvale 
providing a connection to Option 3 would be even more problematic in most regards.) Finally, it 
should be noted that all optons would require new stops on Mathilda at El Camino. 

Assuming that the bus stop and BRT transfer location issues described above can be properly 
addressed, staff has identified Option 3 (DeAnza/Sunnyvale-Saratoga) as the preferred alignment 
for new Line 354 service based on the corridor’s importance as a major north-south arterial and 
its long-term potential for growth in transit demand. 
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Route 328 Expansion 

Figure 8-12  Route 328 Expansion Recommendation 

 

This recommendation was briefly mentioned in the previous section, “Systemwide 
Recommendations,” under “Minimum Service Levels for Express and Limited Service.” Like 
many other VTA Express and Limited services, Route 328 currently makes just two daily round-
trips (some make just one). As was previously noted, such low levels of service severely limit the 
utility of a route, artificially constraining ridership.  A third round-trip would increase service 
levels  only slightly– by about five hours of revenue service per weekday, according to VTA 
estimates, costing $158,100 per year – but service could be provided hourly over each three-hour 
peak period, increasing the route’s appeal for potential “choice” riders (who have access to a 
private vehicle and thus can choose how to travel).   

While it is recommended that service ultimately be increased on all VTA routes with fewer than 
three daily round trips, Route 328 is a special case by virtue of geography: Between Fair Oaks 
Avenue and Wolfe Road approximately one mile west and Bowers Avenue and Kiely Boulevard 
roughly a mile to the east, it provides the only north-south transit service over a wide area, from 
Duane Avenue in the north to Prospect Road in the south, a distance of about six-and-a-half 
miles.  Ideally, more service would be provided in the corridor, but the waiting environment at 
bus stops along major arterials such as Lawrence Expressway tends to be unavoidably unpleasant, 
with both speeding traffic and limited pedestrian access to stops serving to limit demand.  
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De Anza College Transit Center 

Figure 8-13  De Anza College Transit Center Recommendation 

 

De Anza College in Cupertino is one of seven hubs for VTA service in the North Central County 
area – yet unlike the others, it is not an off-street transit center, nor even adjacent on-street stops.  
Instead, it consists of a number of stops in the general area, including one stop on campus as well 
as a number of stops around its perimeter, serving to reduce connectivity between the multiple 
routes serving the area and forcing some riders who may otherwise have a choice of routes to 
reach their destination to “pick a stop.” Because there is no transit center allowing buses to turn 
around, several routes also must also turn back using the half-mile-square loop of Stevens Creek, 
Stelling, McClellan and De Anza Boulevard, greatly increasing travel time and costs.  Among these 
routes are the busy 23 and 323 on Stevens Creek Boulevard, as well as future Stevens Creek BRT 
service. A transit center on the De Anza campus, then, could simultaneously reduce VTA costs 
(the exact amount would vary depending on location and design) while also improving service for 
riders, including De Anza students.  (This idea is not new: VTA and College staff previously 
identified a site for a transit center, but anticipated funding became unavailable.  A new site has 
since been identified.)  
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Moffett Park Shuttle 

Figure 8-14  Moffett Park Shuttle Recommendation 

 

Among the general recommendations in the previous section was “Support privately funded 
shuttles and explore public-private partnerships.” One location where VTA could provide some 
form of support is the rapidly growing western segment of the Moffett Park employment area, in 
northern Sunnyvale. VTA’s Lockheed Martin Transit Center on Mathilda, on the eastern edge of 
the area, is served by a total of eight routes, including five Limited or Express routes.  Limited and 
Express routes are designed to provide “one-seat” rides between stops in the vicinity of home 
origins and workplace destinations generally within walking distance of stops.  Many of the new 
and planned office buildings in Moffett Park are just beyond what most potential passengers 
would consider walking distance from the transit center. A frequent and free shuttle circulating 
throughout the area could effectively bridge these “last-mile” gaps, attracting choice riders and 
improving the cost-effectiveness of existing services.  

As currently configured, it would be difficult for shuttles to serve this area, which includes dead-
end streets and limited-access gates.  However, the more immediate issue is not physical, but 
policy-based: Moffett Park is required under an existing agreement with the City of Sunnyvale to 
provide shuttle service when the project reaches 75 percent occupancy.  VTA staff have estimated 
the cost of providing service every 15 minutes at $284,580 per year. 
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Estimated Costs and Ridership 

Estimated costs, projected dates of implementation, net vehicle requirements, net changes in 
revenue service hours, and projected increase in weekday average ridership  for all near-term 
specific recommendations are summarized in Figure 8-15 on the following page.  

Costs were estimated by VTA staff based on analysis of travel times, proposed service levels and a 
unit cost of $124 per revenue service hour (marginal, not fully allocated). Note that costs have not 
yet been estimated for implementation of a transit center on the De Anza College campus. The 
total combined cost for the remaining near-term alternatives of $2,943,177 per year would 
represent slightly less than 1 percent of VTA’s FY 2015 operating budget of $398.8 million.  
Nonetheless, even a slight increase in costs in one location can require decreases in another.  
Moreover, VTA staff have indicated that some recommendations may be difficult to implement in 
the near term due to a lack of available vehicles. 

Ridership was estimated using VTA’s Countywide Transportation Model. The service change 
concepts produced by the workshop were analyzed by the model to determine their potential to 
attract new riders and the extent to which these changes could affect other transit routes.  The 
projected performance of the routes assists with determining the proper frequency of service as 
well as projecting the cost of operating the service.  For this analysis, projections were made for 
the year 2018, a time by which many of these concepts could be implemented but near enough to 
include specific projects recently approved by cities.  The model evaluated multiple scenarios of 
service changes (including different frequencies of service for the 354 concept) as well as a no 
change scenario that served as a baseline for comparison to the service change concepts.  

The transportation model breaks the Bay Area into thousands of traffic analysis zones and 
measures the propensity for a trip to travel between one zone and another as well as the likeliest 
route and mode to make the trip.  Each zone is populated with land use and demographic data 
and forecasts for this data are used for future projections.  For this analysis, projections were 
made for the year 2018, a time by which many of these concepts could be implemented but near 
enough to include specific projects recently approved by cities.   
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Figure 8-15  Estimated Vehicle and Service Hours Requirements, Net Operating Costs and Daily Riders for Specific Near-Term Recommendations 

Vehicle Requirements (Net) Service Hours (Net) Estimated Annual Operating Average Weekday Recommendation 
Implementation Cost Boardings (2018) AM Mid PM SAT SUN WKDY SAT SUN ANNUAL 

Route 32 Realignment 2015 0 1 0 1 0 5.0 10.0 0.0 1,795 $222,580 97 

New Route 55X 2015 0 0 0 0 0 -0.5 0.0 0.0 25 -$11,160 0 

Combine Routes 51 and 81 2015 0 1 0 3 0 8.0 28.9 0.0 3,543 $439,307 569 

New Arques/Scott Service 2016 3 0 4 0 0 31.5 0.0 0.0 8,033 $996,030 618 

New Route 354 2016 3 0 3 0 0 27.0 0.0 0.0 6,885 $853,740 535 

Route 328 Expansion 2015 1 0 1 0 0 5.0 0.0 0.0 1,275 $158,100 65 

Moffett Park Shuttle  TBD 1 0 1 0 0 9.0 0.0 0.0 2,295 $284,580 300

TOTAL 8 2 9 4 0 85.0 38.9 0.0 23,735 $2,943,177 2,184
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Extend Route 40 

Figure 8-16  Route 40 Recommendation 

 

Shoreline Boulevard is both a corridor identified in the previous chapter (“Synthesis of Findings”) 
as an area in which new service may be warranted as well as a location where VTA used to operate 
service that was relatively unproductive. Several factors have since changed. One, a great deal of 
development has occurred in the North Bayshore area north of US 101, which includes Google’s 
“Googleplex” headquarters as well as offices for Microsoft, LinkedIn, Intuit and others. Two, 
several million more square feet of office space has been approved in North Bayshore by the City 
of Mountain View. Three, ridership has increased at the Downtown Mountain View Caltrain 
Station, especially in recent years as its status as a “Baby Bullet” Express stop served by more and 
faster trains has made it an attractive location for shuttle connections. And four, the City of 
Mountain View has recently approved a new peak-direction transit-only lane on Shoreline 
between Middlefield and North Bayshore, to be built within a few years. 

Multiple private and public-private shuttles currently operate between Caltrain and North 
Bayshore during peak periods, including the  Mountain View TMA’s new “MVGo” service, and the 
City of Mountain View has approved a major expansion in all-day shuttle service. That expansion, 
however, remains unfunded and would not occur for some time. In the meantime, VTA could 

Medium-Term (2017-2018) 
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provide all-day service at moderate cost by extending one of its routes currently operating in the 
area. Existing service in northern Mountain View is shown in Figure 8-17 on the following page. 

Figure 8-17 Existing Mountain View Service 

 

A  number of alternatives for serving the Shoreline corridor were explored, including interlining 
Routes 40 and 52. However, extension of Route 40 from its current North Bayshore to Downtown 
Mountain View and Caltrain was found to be most viable.  It would be less costly than interlining 
with Route 52, and it would not require a circuitous and redundant alignment at Foothill College, 
as interlining would. Connections to the planned BRT stop at El Camino Real and Castro would 
be available via both Routes 51 and 52. 
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Tasman/Great America Hub  

Figure 8-18  Tasman/Great America Hub Recommendation 

 

VTA’s current hub for bus service in northern Santa Clara is at and around the Old Ironsides light 
rail station near Tasman and Great America, by the Santa Clara Convention Center.  Recently, the 
center of activity in this area has begun to shift east, toward Levi’s Stadium and the proposed City 
Place development on the site of the existing Santa Clara Golf & Tennis Club. City Place would 
cover 214 acres and would consist of 5.2 million square feet of retail, hotel and office space.  In 
tandem with the next recommendation, to increase service in the Lafayette corridor, VTA should 
explore opportunities to establish a transit center on or near the City Place site, with access to the 
Great America ACE and Capitol Corridor station. 
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New Lafayette Service 

Figure 8-19  New Lafayette Service Recommendation 

 

Northeastern Santa Clara is another area identified in the previous chapter (“Synthesis of 
Findings”) as one in which new service may be warranted. The Lafayette corridor near Montague 
Expressway and Agnew Road consists mostly of multifamily residential, most of it recently 
constructed, along with an Oracle campus on the northeast corner of Montague and Lafayette. 

While large numbers of people live and work within the area, pedestrian connectivity is limited, 
especially along the west side of Lafayette, where the Amtrak and Altamont Commuter Express 
(ACE) right-of-way is adjacent to Lafayette, eliminating the ability to have bus stops on the west 
side of the street. 

Existing VTA service in the area is shown Figure 8-20 on the following page. Note that there is no 
service on Lafayette, Agnew (the northern extension of De La Cruz Boulevard) or Lick Mill 
Boulevard along the area’s eastern edge, and only very limited service (peak-only Route 321) on 
Montague west of De La Cruz.  Route 58 is on De La Cruz south of Montague and Montague east 
of De La Cruz but does not serve areas north of Montague.  Note as well that new streets just 
north and east of Agnew are not shown. 
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Figure 8-20  Existing Northeastern Santa Clara Service 

 

Various options exist for expanding service to this area, and will be further explored at a later 
date. 

 




