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Cahill Park, San Jose; 47 dus/acre

Fruitdale Station, San Jose; 51 dus/acre Park Place South, Mountain View; 80 dus/acre

Paseo Plaza, San Jose; 55 dus/acre San Rafael Town Center, San Rafael; 60 dus/acre
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Concept Two: Office/Research and 
Development Emphasis
Under this concept, illustrated in Figure 6.4, land 
uses north of the station are almost exclusively 
office and research and development (R&D), with 
a limited amount of support services. 

While land uses north of the Caltrain tracks look 
similar to the existing condition, there is less 
emphasis on industrial uses. Development is at 
higher densities, appropriate to R&D and office 
uses, and buildings and parking conform to the 
more accessible circulation framework. Highest 
densities are focused nearest the Lawrence Station, 
declining in density as distances from the station 
increase. 

The Office/R&D Emphasis concept is based in 
part on input received from some members of the 
public who expressed a preference for retaining 
and increasing the skilled jobs base in Sunnyvale. 

Like Concept One, this concept likely generates 
higher transit ridership at the Lawrence Station, 
although current research suggests that these 
ridership levels would be lower than with residential 
uses. 

It is anticipated that market demand for retail uses 
will be lower for the Office/R&D Emphasis than 
for the concepts that include residential. Retail will 
be located along the new pedestrian-oriented retail 
streets north of the Caltrain tracks and in selected 
areas south of the tracks. Such support uses would 
include copy and print shops, restaurants, delis, 
and business supply stores.

Proposed residential development is limited 
to specific parcels south of the Caltrain tracks, 
consistent with Concepts One and Three.

In Santa Clara, a change to that city’s recently-
adopted General Plan land use policies has been 
suggested north of Kifer Road. Higher density 
office and R&D in this location would result in a 
land use pattern that is compatible with the office 
and R&D uses suggested between Kifer Road and 
the Caltrain tracks in Sunnyvale. South of the 
station all proposed land uses are the same as in 
Concepts One and Three.

Table 6.2: Office/R&D Emphasis Summary

Sunnyvale

Land Use Units

Residential 2,200-2,900 dus*

Office/R&D 2,476,000-4,864,000 sf

Industrial 1,678,000-3,057,000 sf

Retail 215,000 sf

* includes 1,200 dus existing

Santa Clara

Land Use Units

Residential 1,000-1,100 dus*

Office/R&D 3,174,000 sf

Industrial 2,238,000 sf

Retail 65,000 sf

* includes 600 dus existing

Note: For a summary of existing land use quantities, see 
Table 2.1.
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Figure 6.4: Preliminary Land Use Concept | Office/Research & Development Emphasis

Notes:
1. Hatch on plan indicates the desired location of retail along the pedestrian-friendly retail streets.
2. Retail hatch overlay has been added to Santa Clara to align with Sunnyvale’s retail zone. Santa Clara General Plan does not 
specify a retail location; however, it does indicate required square footage.
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Fruitdale Station, San Jose; 51 dus/acre

Cahill Park, San Jose; 47 dus/acre

Bay Meadows, San Mateo

Corte Madera Santa Cruz
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National Semiconductor, Santa Clara, CA

Bayer Corporation, Emeryville Peery Park, Sunnyvale Mountain View

Moffett Towers, Sunnyvale
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Concept Three: Mixed Development
The Mixed Development Emphasis concept, 
illustrated in Figure 6.5, combines the urban 
residential neighborhood qualities of Concept One 
with the job-creation qualities of Concept Two. 
The mix of uses found in this concept may generate 
the highest transit ridership of all of the concepts, 
although additional analysis will be needed in the 
future phases of the project to confirm this. As 
shown in the accompanying photos, the mix of uses 
may be achieved by either mixed-use buildings (i.e., 
with residential over retail) or with a mix of uses 
(i.e., office buildings and residential complexes) 
on adjoining parcels. Of the three concepts, the 
Mixed Development concept received the most 
favorable comments from members of the public 
who attended the second community workshop. 

North of the Caltrain tracks in Sunnyvale, existing 
development of low-density industrial, office and 
R&D uses is generally replaced by a higher density 
mix of uses that includes residential, office/R&D 
and support retail and services. Highest densities 
are focused nearest the Lawrence Station, declining 
in density as distances from the station increase. 

Retail will be located along the new pedestrian-
oriented retail streets north of the Caltrain tracks 
and in selected areas south of the tracks. 

In Santa Clara, like Concept One, in the area 
north of Kifer Road, this concept incorporates 
that city’s recently-adopted General Plan land use 
policies, which envisions existing development 
of low-density industrial, office and R&D uses 
are replaced by higher density residential with 
supporting commercial. South of the station uses 
are consistent with Concepts One and Two. 

Table 6.3: Mixed Development Summary

Sunnyvale

Land Use Units

Residential 3,900-5,900 dus*

Office/R&D 1,860,000-3,631,000 sf

Industrial 523,000-747,000 sf

Retail 353,000 sf

* includes 1,200 dus existing

Santa Clara

Land Use Units

Residential 3,900-5,900 dus*

Office/R&D 621,000 sf

Industrial 0 sf

Retail 148,000 sf

* includes 600 dus existing

Note: For a summary of existing land use quantities, see 
Table 2.1.
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Figure 6.5: Preliminary Land Use Concept | Mixed Development
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does indicate required square footage.
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Santana Row, San Jose; 40 dus/acreSan Rafael Town Center, San Rafael; 60 dus/acre

Peery Park, SunnyvaleBayer Corporation, Emeryville
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Cahill Park, San Jose; 47 dus/acre

Paseo Plaza, San Jose; 55 dus/acre

Santana Row Retail Street, San Jose

Bay Meadows, San Mateo; 37 dus/acreSara Connor Court, Hayward; 31 dus/acre
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TRANSPORTATION IMPROVEMENTS
The term “complete streets” describes a 
comprehensive approach to the practice of mobility 
planning. Complete streets principles recognize that 
transportation corridors have multiple users with 
different abilities and mode preferences (driving, 
biking, walking and taking transit). Adjacent land 
use influences the functionality and character of 
the street environment. A well-integrated street 
system considers the complementary relationship 
between land use, local and regional travel needs, 
and the context that it serves.

The strategies discussed in this section are based on 
key opportunities and constraints in the Lawrence 
station area through information gathered through 
the outreach process. They aim to create complete 
streets in order to maximize the multimodal 
activity within the station area. Table 6.4 provides a 
summary of transportation improvements, grouped 
into four categories: walking, bicycling, transit, and 
automobile/streetscape enhancements. 

Proposed Land Uses and 
Automobile Trip Generation
The three preliminary concepts propose to develop 
the station area with new mixed-use and transit-
oriented developments to increase multi-modal 
access to and within the Lawrence station area. 
Intensification of land use and a mix of land 
uses generally means more traffic is generated 
on a net basis but due to type and location of the 
development, the result is that fewer automobile 
trips will be generated on a per capita basis than 
typical isolated, single use land uses.

Table 6.4: Lawrence Caltrain Station Area Transportation StrategiesLAWRENCE CALTRAIN STATION AREA TRANSPORTATION STRATEGIES 

Improvement 
Area Station Area Transportation Strategies 

Walking 

• Promote walking access through new roadway connections  
• Consider enhanced crosswalks on all legs of signalized intersections and at key pedestrian 

crossing locations. As appropriate, enhanced crosswalks should include pedestrian bulbouts, 
median refuge islands, or special paving treatments.  

• Facilitate pedestrian access and safety through pedestrian enhancements, including the 
installation of wider sidewalks along key pedestrian corridors. 

• Consider new pedestrian crossings, including potential mid-block crosswalks, on Reed 
Avenue and Kifer Road and other locations as appropriate. 

Bicycling 

• Provide bicycle lanes (also known as Class II facilities) on new “Loop Road”.   
• Support City of Santa Clara’s efforts to construct a bicycle and pedestrian tunnel under the 

railroad tracks at Calabazas Creek 
• Develop connections to existing local trails and bicycle routes. 
• Explore the opportunity to expand the Station’s bicycle parking to include more secure 

facilities within the station and surrounding land uses. 

Transit 

• Consider implementing a shuttle route connecting the Station within the new roadway 
network to developing land uses. 

• Consider rerouting VTA Route 32 to stop directly at Lawrence Caltrain Station.   
• Improve the taxi waiting area. 

Automobile and 
Streetscape 

• Consider implementing “road diets” to reduce Kifer Road and Reed Avenue to one 
automobile lane in each direction and provide additional space for bicycles, pedestrians and 
possibly on-street parking. 

• Improve the street grid system by creating new street connections to promote additional 
travel options. 

• Accommodate the necessary right of way area for potential future grade separations of 
Lawrence Expressway at Reed Avenue and Kifer Road.  

Source: Fehr & Peers, 2011 
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The amount of traffic added to the roadway system 
by the proposed development is estimated through 
a process known as trip generation. Further analysis 
will be completed during the next phase of the 
project to develop more detailed automobile trip 
generation results based on the proposed land use 
concepts. Trip generation conducted in the next 
phase of the project will account for the effects of 
mixed use development.

Automobile and Streetscape 
Improvements
The proposed street network creates several new 
street connections, which provides direct station 
access for automobiles, shuttles, and potentially 
new transit routes. Enhanced local access can 
reduce traffic impacts on the expressway and 
arterial network. In addition, the balance of new 
neighborhood streets presents more opportunities 
for walking and bicycling through shortened travel 
paths to the station from nearby land uses. 

Major streetscape improvements within the station 
area should consider traffic calming and potential 
road diets on Reed Avenue and Kifer Road. This 
will include reduction of the number of travel 
lanes on Kifer Road and Reed Avenue from four 
travel lanes to two lanes to provide enhanced 
bicycle and other pedestrian amenities. Roadway 
narrowing, commonly called a “road diet”, has the 
benefit of providing enhanced access and mobility 
for pedestrians, bicyclists and transit users, as well 
as motorists. Road diets should be implemented 
on streets with projected excess vehicle capacity 
to reduce either the number of travel lanes or the 
roadway width, and use the available public right-

Table 6.5: Traffic Volumes and Road Diet FeasibilityTRAFFIC VOLUMES AND ROAD DIET FEASIBILITY 

Average Daily Traffic Volume 
Range Road Diet Feasibility Local Bay Area Examples 

Less than 12,000 vehicles/day 
High Potential 

(center turn lane/turn pockets 
beneficial, though not necessary 

for traffic capacity) 

Castro Street,  
Mountain View,  

(~9,000 vehicles/day) 

12,000 – 18,000 vehicles/day 

High Potential 
(center turn lane/turn pockets 

likely needed; may require traffic 
microsimulation analysis to 

confirm signal timings and turn 
pocket lengths) 

Valencia Street, 
 San Francisco, 

 (~17,000 vehicles/day) 

18,000 – 23,000 vehicles/day 

Moderate Potential  
(center turn lane/turn pockets 

needed; typically requires traffic 
simulation analysis to confirm 

feasibility) 

Marin Avenue,  
Berkeley,   

(~20,000 vehicles/day) 

Greater than 23,000 

Road diets are generally not 
considered unless spillover traffic 

can be accommodated on 
parallel streets 

N/A 

Source: Fehr & Peers, 2011. 
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of-way to provide wider sidewalks, bicycle lanes, 
transit amenities, or landscaping. 

Evidence from case studies of Northern American 
cities where road diets were successfully 
implemented notes that streets have substantially 
fewer traffic collisions after road diets have been 
implemented. In many cases roadway capacity is 
not reduced because road diets enable left-turning 
vehicles to have a dedicated turn lane rather than 
having to stop in a through lane before executing a 
left turn. To be considered good candidates for road 
diets, roadways should have moderate volumes 
(typically up to 18,000 daily vehicles), though many 
cities have successfully implemented road diets on 
facilities that carried up to 23,000 daily vehicles. 
Jennifer Rosales’ Road Diet Handbook suggests 
roads up to 24,000 daily vehicles for a road diet, but 
generally notes any roads with less than 15,000 daily 
vehicles to have the highest potential for success. 
Table 6.5 summarizes the general feasibility of road 
diets based on average daily traffic volumes and 
provides local Bay Area examples. 

Table 6.6 demonstrates the existing road 
configuration, volumes and future potential 
configurations for selected streets in the study area. 
One travel lane on a major street can typically carry 
8,000 to 10,000 vehicles per day. While many factors 
influence street capacity, including peak hour 
traffic volume, intersection spacing, presence of 
on-street parking, traffic speeds and other factors, 
a street with one travel lane in each direction and a 
center turn lane/median normally has a capacity of 
16,000 to 20,000 vehicles per day.

Existing roadway volume estimates from the 
Sunnyvale General Plan LUTE Existing Conditions 

Corridor Existing Conditions Future Plan Conditions 
Existing

Daily Traffic 
Volume

Roadway Configuration Roadway Configuration 

Kifer Road (between 
Wolfe and Lawrence) 

9,200 

- 4 travel lanes 
- Center turn lane 
- Bike lanes 
- Narrow sidewalks 
- No on-street parking 

- In the long term, consider potential for road 
diet, consisting of- 2 travel lanes, center 
median/turn lane with pedestrian refuge 
islands at crosswalks 

- Additional crosswalks 
- Bike lanes 
- Wider sidewalks 
- On-street parking 

Reed Avenue (between 
Wolfe and Lawrence) 

11,400 

- 4 travel lanes 
- Center turn lane 
- Bike lanes 
- Standard sidewalks 
- No On-street parking 

- 2 travel lanes 
- Center median/turn lane with enhanced 

pedestrian refuge islands 
- Additional crosswalks 
- Bike lanes 
- Wider sidewalks 
- On-street parking 

1.     Station Area Plan traffic volumes are planning-level estimates only and will vary depending on land use alternative. 
2.     Existing traffic volumes are based on City of Sunnyvale 2010 LUTE Update. 

Source: Fehr & Peers, 2011.

Land Use 
Setting

SPUI Footprint 
(Maximum Width in 

Feet)

Tight Diamond 
Footprint (Maximum 

Width in Feet) 

Partial Square Loop 
Footprint (Maximum 

Width in Feet) 
Urban 

Expressway 200-250 200-300 400-1,000* 

Freeway 250-400 250-500 -

Source: Fehr & Peers, 2011. 
*Note- Design may allow development within the loop. 

Table 6.6: Station Area Plan Street Configurations
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Working Paper indicate that Kifer Road west of 
Lawrence Expressway will carry approximately 
9,200 vehicles on an average weekday. Estimates for 
Reed Avenue west of Lawrence Expressway indicate 
11,400 daily vehicles on a weekday. Depending on 
the land use concept and densities, future volumes 
may vary substantially. Nonetheless, based on 
the research presented on road diets and Table 
6.2, Reed Avenue and Kifer Road will likely be 
able to accommodate future volumes and will not 
likely result in new traffic diversion to parallel 
neighborhood facilities. The recommended roadway 
configuration would entail major construction to 
narrow the curb to curb widths, and provide wide 
sidewalks and center medians. Provision of on-
street parking could also be considered to create a 
buffer between the sidewalk and traffic; however, 
this would create door zones for bicyclists where 
none currently exist. As the land use concepts are 
refined, further analysis will be required to project 
future trip generation and distribution within 
the station area. However, this analysis provides 
a preliminary idea of the potential for narrowing 
of Reed Avenue and Kifer Road and the ability to 
accommodate daily traffic volumes.

Other streetscape improvements include potential 
future grade-separated interchanges along Lawrence 
Expressway at Reed Avenue and Kifer Road. The 
Comprehensive Countywide Expressway Planning 
Study (2008 Update) indicates that the interchanges 
at Lawrence Expressway and Reed/Monroe and 
Kifer are Tier 1B projects. The tiers determine the 
priorities for funding and implementation. The 
criteria for Tier 1B projects include constructing 
interchanges at 2001 LOS F intersections. While 
Santa Clara County does not currently have any 
specific conceptual plans for these interchanges, 

Figure 6.5: Footprint Comparison: Single Point Urban Interchange and Tight Diamond Interchange

Z

Lawrence Station Area Plan

Footprint Comparison: Single Point Urban Interchange 
and Tight Diamond Interchange 

Figure 2May 2011
SJ10-1232

1000

500

0 ft

Tight
Diamond
Interchange

Single
Point
Diamond
Interchange

250-300 ft
width

230-250 ft
width



    6.24

6 | PRELIMINARY concepts

they recognize that future mitigation will need to 
occur due to high levels of vehicle congestion. The 
Station Area Plan will incorporate the necessary 
buffer for a potential grade separation into the 
streetscape framework. 

Two interchange designs with fewer right-of-way 
constraints compared to other interchanges (such 
as the clover leaf design) include the Single Point 
Urban Interchange (SPUI) and the Tight Diamond. 
Both of these designs can function successfully in 
places like Lawrence Expressway, since their design 
offers more flexibility in its footprint. The SPUI 
brings its ramps to one intersection that serves 
traffic more efficiently than a regular diamond 
interchange; the signal at a central intersection 
reduces delay because of simplified signal phasing. 
The Tight Diamond concept also is used in areas 
with limited right-of-way since it requires a 
relatively small footprint because it allows ramps 
to be closely spaced together. It creates side-by-
side left turn lanes on the minor street segment 
and allows free-flow operation on the major street. 
Examples of both of these footprints within the 
Lawrence Expressway and Reed Avenue context are 
illustrated in Figure 6.5. The interchange examples 
described above are fully grade-separated concepts. 
Other partially grade-separated interchange 
concepts may be appropriate to consider along 
Lawrence Expressway. One example of a partially 
grade separated interchange, called a “flow 
accelerator,” elevates left turn movements above 
through movements. Under this concept, both left 
turn movements and through movements remain 
signalized but operate separately – one above the 
other. Elimination of access at Kifer Road and 
shifting Lawrence Expressway access to Central 

Table 6.7: Urban Interchange Examples

Corridor Existing Conditions Future Plan Conditions 
Existing

Daily Traffic 
Volume

Roadway Configuration Roadway Configuration 

Kifer Road (between 
Wolfe and Lawrence) 

9,200 

- 4 travel lanes 
- Center turn lane 
- Bike lanes 
- Narrow sidewalks 
- No on-street parking 

- In the long term, consider potential for road 
diet, consisting of- 2 travel lanes, center 
median/turn lane with pedestrian refuge 
islands at crosswalks 

- Additional crosswalks 
- Bike lanes 
- Wider sidewalks 
- On-street parking 

Reed Avenue (between 
Wolfe and Lawrence) 

11,400 

- 4 travel lanes 
- Center turn lane 
- Bike lanes 
- Standard sidewalks 
- No On-street parking 

- 2 travel lanes 
- Center median/turn lane with enhanced 

pedestrian refuge islands 
- Additional crosswalks 
- Bike lanes 
- Wider sidewalks 
- On-street parking 

1.     Station Area Plan traffic volumes are planning-level estimates only and will vary depending on land use alternative. 
2.     Existing traffic volumes are based on City of Sunnyvale 2010 LUTE Update. 

Source: Fehr & Peers, 2011.

Land Use 
Setting

SPUI Footprint 
(Maximum Width in 

Feet)

Tight Diamond 
Footprint (Maximum 

Width in Feet) 

Partial Square Loop 
Footprint (Maximum 

Width in Feet) 
Urban 

Expressway 200-250 200-300 400-1,000* 

Freeway 250-400 250-500 -

Source: Fehr & Peers, 2011. 
*Note- Design may allow development within the loop. 

Expressway and the loop road network is another 
possibility.

Table 6.7 exemplifies the range of footprints 
for existing SPUI, Tight Diamond, and Partial 
Square Loop interchanges. This provides an idea 
of the range of land required at the widest point 
of these interchanges. Lawrence Expressway 
currently ranges from approximately 135 to140 
feet in width at both Reed Avenue at Kifer Road; 
therefore, streetscape designs should conceptually 
plan for an additional 100 feet for potential future 
roadway space. Santa Clara County continues to 
discuss plans to mitigate congestion along their 
expressways; providing a development buffer 
at these two intersections will help prevent any 
complications in the future about the availability of 
right-of-way. Additionally, the City of Santa Clara 
General Plan notes that pedestrian, bicycle, and 
transit circulation should be accommodated on 
any grade separation on Lawrence Expressway.

Pedestrian Access Improvements
Pedestrian activity around the Lawrence Caltrain 
Station will likely experience an increase as the 
Station Area Plan lays the foundation for walkable 
streets throughout the study area. Additionally, 
the Caltrain Access Policy encourages providing 
multimodal accessibility near Caltrain stations, 
whereas the predominant access mode of 
transportation today is the automobile. The 
proposed framework plan will improve pedestrian 
access to the station. For example, the proposed 
street network north of the Caltrain tracks 
provides new station connections from Kifer Road 
and Central Expressway; the existing roadway 
network provides station access to the north from 
San Zeno Way and Lawrence Station Road, which 
each only have sidewalks on one side of the street. 
The current street network creates limited crossing 
areas, which is both inconvenient and discouraging 
for pedestrians.
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path between two parcels at the southern part of the 
intersection which connects to the neighborhood 
bicycle route. However, the existing chicanes which 
prevent motorcycle access along the pathway do 
not provide an ideal bicycle connection to the 
neighborhood route that runs through the City 
to the south. The Class II bicycle lanes on Evelyn 
Avenue that continue up to the intersection may 
extend through the intersection to lead bicycles to 
continue south through the neighborhood route. 

Within the station area, the Calabazas Creek Trail 
preliminary alignment extends on the west side 
of Calabazas Creek to the north of the tracks and 
on the east side just south of the tracks. This trail 
creates a key north/south bicycle connection and 
alternative to riding on Lawrence Expressway. 
Future bicycle facilities that connect to the 
Lawrence Caltrain Station should also connect 
with this trail; the Calabazas Creek Trail can 
provide access to many regional destinations and 
bicycle routes, including the San Tomas Aquino 
On-Street Trail. Additionally, preliminary trail 
designs include a potential tunnel under the tracks, 
providing an additional undercrossing for bicycles 
and pedestrians. 

An additional bicycle and pedestrian tunnel is 
proposed under the Caltrain tracks near the 
Peninsula Building Materials. This access point 
would connect with the proposed Loop Road to the 
north of the tracks. This location, in addition to the 
existing tunnel and the potential new Calabazas 
Creek Trail tunnel, offers opportunities to connect 
ares to the north and south of the Caltrain tracks.

To enhance the viability of bicycle travel, it is vital 
to provide sufficient bicycle parking opportunities. 

Table 6.8: Sample Bicycle Parking RequirementsSAMPLE BICYCLE PARKING REQUIREMENTS 

Land Use Long-Term Parking 
Requirement1

Short-Term Parking 
Requirement1 Shower Requirement1

Residential 1 to 2 per two units 1 to 2 per ten units None 
Commercial 1 to 2 per three ksf 1 to 2 per ten ksf. 0-9.9 ksf.: 0 shower 

10 ksf – 20 ksf: 1 shower 
20 ksf – 50 ksf: 2 showers

50+ ksf: 4 showers 
Office 

1 space for every 20 
code-required auto 

parking spaces 

1 space for every 40 
code-required auto 

parking spaces 
Notes: 
1   ksf = 1,000 square feet 

Source: Fehr & Peers, 2011. 

Another goal of the pedestrian facilities 
recommendations is to facilitate pedestrian access 
through pedestrian enhancements, including the 
provision of enhanced crosswalks at all intersections 
and wider sidewalks. In general, crosswalks at key 
intersections would be enhanced with bulbouts to 
reduce pedestrian crossing distances, and where 
appropriate, provide pedestrian refuge islands to 
allow pedestrians to cross one direction of travel 
at a time. Wider sidewalks, particularly near street-
fronting retail, will encourage a more inviting 
pedestrian realm. Additionally, crosswalks would 
be marked with special paving treatments or 
paint to highlight the presence of the crosswalks. 
Reducing curb radii or eliminating free right 
turns are two strategies that can reduce vehicle-
pedestrian conflicts.

Additional crossing opportunities, particularly 
along Kifer Road and Reed Avenue, will create 
fewer restrictions for pedestrians. Mid-block 
crosswalks, when used appropriately, increase 

pedestrian connectivity. Potential road diets on 
these streets provide an opportunity to foster more 
pedestrian activity within the station area. Mid-
block crosswalks are strategic enhancements to 
improve the ability for pedestrians to navigate the 
area. 

Bicycle Access Improvements
The new street connections proposed in the 
framework plan will provide more opportunities to 
directly access the station and connect to adjacent 
neighborhoods. For example, Class II bicycle 
lanes proposed on the new Loop Road provide 
designated space for bicyclists to ride to Lawrence 
Caltrain Station. The existing roadway network has 
no bicycle lanes which lead bicyclists directly to the 
station either north or south of the tracks. 

Other opportunities to increase bicycles access 
include increasing bicycle connections to the 
existing neighborhoods. At the intersection of 
Evelyn Avenue and Reed Avenue, there is an existing 
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Bicycle parking ranges from short-term parking 
amenities, such as bicycle racks in highly visible 
and secure locations near building entrances, to 
long-term parking facilities, such as lockers or cages 
where bicycles are either locked individually or with 
limited access. Table 6.8 illustrates sample parking 
requirements for bicycles for different land uses. 
These parking standards are consistent with VTA’s 
Bicycle Technical Guidelines recommendations, 
particularly the short term requirements. The 
existing station has 24 bicycle lockers and 2 bicycle 
racks. As land uses develop and bicycle routes 
expand, it will be essential to provide safe and 
convenient places to store bicycles. This will be 
important not only at Lawrence Station itself, but 
also the new retail, office, and residential land uses 
that may develop in the future. Future accessible 
bicycle parking should be both conveniently 
located and effectively managed; this will require 
new private development to provide and maintain 
bicycle parking. Additionally, as the station itself 
develops, there could be the opportunity for storage 
sheds, like the city-operated facilities located at 
Mountain View Caltrain station. Opportunities for 
shared use and maintenance will require both public 
and private land uses to share responsibilities. 

Station Access and Transit
Current transit access to Lawrence Caltrain Station 
includes three shuttles routes in addition to VTA 
bus routes along Lawrence Expressway, Arques 
Avenue, and Reed/ Monroe. The bus on Lawrence 
Expressway only operates once in the morning 
and once in the evening during the week. The 
VTA Route 304 on Arques Avenue operates with 
30-minute headways only during morning and 
evening peak periods. Route 32 on Reed/ Monroe 

operates at 30-minute headways during peak 
periods and one-hour headways in the middle of 
the day. Transit access to Lawrence Caltrain Station 
is limited; opportunities to expand shuttle and bus 
routes will be considered in subsequent phases. 
Access and connectivity to and from nearby transit 
facilities is critical to take full advantage of the 
mixed-use and higher density development. 

In order to resolve the last-mile transit problem 
and facilitate transit connections to and from the 
Caltrain station, VTA could explore opportunities 
to provide access directly to the station. In the 
shorter term, there may be opportunities to reroute 
Route 32 to connect to the southern side of the 
station. Another opportunity includes a potential 
north-south route along Lawrence Expressway, 
connecting Kaiser Hospital and El Camino Real. 
In the longer term, as development occurs and 
the roadway network is modified in the station 
area, there may be other opportunities to enhance 
VTA transit services. In order to determine the 
feasibility of new service changes, the City of 
Sunnyvale will need to coordinate with VTA to 
investigate opportunities to improve local bus 
service. This exploration should be guided by VTA’s 
Board-adopted Transit Sustainability Policy, which 
provides guidance for evaluating possible new or 
modified VTA transit service.

Furthermore, the proposed Loop Road creates more 
opportunities for transit connections to the north of 
Lawrence Caltrain Station by directly linking with 
both Kifer Road and Central Expressway. These new 
roadway connections also expand the opportunity 
to increase north/south transit accessibility within 
the project area. Local and community bus service 
utilizing a new look and local road system should 

be explored by the VTA and made consistent with 
service standards as redevelopment occurs.

The new street connections also provide 
opportunities to reroute the existing employer 
shuttles that serve the station. Expanding shuttle 
routes will help meet the growing demands of the 
changing land uses around the station. The new 
neighborhood streets and Loop Road concept 
provides a direct route to Kifer Road and Central 
Expressway. Shuttle routes can therefore be more 
efficient in time and destinations they serve.

In addition to bus and shuttle improvements, taxis 
also assist in the last mile transit problem. Taxis 
currently queue in an area on the southern side 
of the platform, but space is limited. Improving 
the taxi waiting area may include the addition of 
designated seating and clearer signage. This will 
ultimately encourage the utilization of Caltrain 
through enhancing opportunities for access to and 
from the Station. 
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Parking Strategies
A combination of short-, medium- and long-
term parking strategies are recommended for the 
Lawrence Station Area to reduce the quantity of 
required parking spaces and to encourage those 
living and working within the study area to share 
resources, minimize traffic impacts and utilize 
alternate modes of transportation beyond the 
private automobile. 

The primary parking strategy recommended is 
shared parking, which occurs when complementary 
land uses in close proximity are able to utilize the 
same parking spaces due to different peak parking 
characteristics. Table 6.9 summarizes a preliminary 
shared parking analysis which estimates the 
parking demand ranges that could be expected. 
To evaluate the potential for shared parking, the 
project’s parking demand was calculated using the 
methodology presented in the Urban Land Institute’s 
(ULI) Shared Parking (2nd Edition) manual. The 
ULI’s shared parking model uses information on 
land use type and travel characteristics to derive a 
capacity for sharing of parking spaces between land 
uses.  It is capable of generating shared parking 
estimates by weekday, weekend and hourly time 
periods.

The results of the shared parking analysis only 
consider the effect of shared parking and do not 
take into consideration any reductions in parking 
demand that could result from parking management 
strategies. The benefits of shared parking will occur 
over time as land uses are built out.  The following 
results represent the potential for shared parking 
derived from the combination of land uses within 
each concept. Based on the maximum land use 

STATION AREA PLAN – SUNNYVALE PARKING SUPPLY COMPARISON 

Land Use3
Existing City Parking 

Requirement1

(spaces) 
Percent Reduction 

with Shared Parking 
Approximate Shared 

Parking Demand2

(spaces) 
Concept 1- Residential 
Emphasis  28,000 - 38,000 45-55% 16,000 

Concept 2- Office/ R&D 
Emphasis  40,000 - 43,000 45-50% 22,000 

Concept 3- Mixed 
Development 35,000 - 37,000 50-55% 16,000 

Notes:
1 Based on current City of Sunnyvale Municipal Code requirements. 
2 Based on sketch-level analysis using data from Urban Land Institute, Shared Parking, 2nd  ed. (2005) 
3.             Land uses based from BMS Design Group calculations and assumes maximum land use development intensity. 

Source: Fehr & Peers, 2011.

Table 6.9: Station Area Plan - Sunnyvale Parking Supply Comparison
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estimates, the average peak parking demand in the 
station area would be approximately:

Residential Emphasis Concept: 16,000 parking ∙∙
spaces
Office/R&D Emphasis Concept: 22,000 ∙∙
parking spaces
Mixed Development Concept: 16,000 parking ∙∙
spaces.

The analysis estimates that sharing parking results 
in a peak demand of approximately 12,000-22,000 
spaces fewer than the amount that would otherwise 
be required under the City of Sunnyvale’s existing 
requirements. Depending on the balance and 
intensity of land uses, as well as the mode share, 
the opportunity for shared parking will fluctuate 
greatly. Nonetheless, this analysis illustrates the 
value of creating a parking district to manage 
parking demand. The results described above 
demonstrate that one of the benefits of mixed-use 
development is the opportunity for shared parking, 
which results in a reduction in the required parking 
supply.

Potential Parking Ranges for 
Lawrence Station 
Based on the parking research, observations, 
and shared parking analysis, Table 6.10 outlines 
potential parking ranges that could be considered 
for the station area. These ranges are intended 
to be used for longer term general guidance and 
make full use of the area’s parking supply. The 
ranges are consistent with current research on 
parking strategies near TOD and would support 
implementation of a more aggressive long-term 
strategy. More aggressive standards for residential 
land uses could be utilized in conjunction with 
the other potential strategies listed within the 
table, which include an exceedance fee for 
providing parking above a recommended rate. 

Land Use Category Current City Requirements1 Potential Ranges for Station Area 
Plan

  Residential 

Studio/ 1 bedroom 1.5-2.25 per unit (depending on type of parking 
provided, ie carport or garage) 1.0-1.2 per unit2

2+ Bedroom 2.0- 2.4 (per unit (depending on type of parking 
provided, ie carport or garage) 1.3-1.7 per unit2

  Commercial

General Retail 
1 space per 75 sq. ft. - 1 space per 400 sq. ft. 

(2.5- 13.33 per ksf) 2.5-4.0 per ksf
  Office 

General Office 
1 space per 180 sq. ft. – 1 space per 500 sq. ft.

(2.0- 5.5 per ksf) 2.0-2.75 per ksf 
Notes:

1. City of Sunnyvale Municipal Code 
2. Residential rates include the following additional reductions: 

• Set aside 1-2% supply for car share 
• Allow reduction of 15% of supply for unbundling 
• Allow shared parking credit for utilizing ULI methodology 
• Parking exceedence fee if building above recommended parking ratio 

Source: Fehr & Peers, 2011, ksf =  thousand square feet

Table 6.10: City of Sunnyvale - Proposed Off-Street Parking Requirements
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In order to maximize the full benefits of these 
parking standards, the implementation of parking 
management strategies could be phased in over 
time as appropriate. The following section provides 
a menu of parking policies and programs that could 
be considered to help efficiently manage parking 
demand. 

Parking Policies and Program 
Options for Lawrence Station 
A mix of parking standards and programs provides 
an opportunity within the station area to have a 
better balance of land use and mobility alternatives. 
The following list provides a menu of parking 
management alternatives for the Lawrence Caltrain 
Station in order to reduce overall parking supply. 

Consider ∙∙ reduced station area parking rates 
in order to facilitate a better balance of land 
uses and encourage alternative modes. The 
city’s current parking standards require 
each individual land use to provide a 
specified number of parking spaces. These 
standards are typically established based 
on national guidelines that are based on 
suburban locations and do not take into 
consideration access to other modes (such 
as transit and walking) and the principles 
of shared parking. Because households in 
mixed-use developments near transit stations 
generate fewer vehicle trips, there is a reduced 
demand for residential parking in these areas. 
Similarly, commercial areas near transit 
support a greater percentage of trip-making 
by modes other than private automobile, 
reducing the need to provide dedicated 
parking for all customers or employees. 
Residential permit parking∙∙  reduces the 
amount of spillover parking due to parking 
pricing, such as the Caltrain parking lot. It 
places time limit restrictions on neighborhood 

streets for those vehicles without a residential 
permit. A parking permit program is currently 
in place near the Sunnyvale Caltrain Station 
to give residents preferential parking within 
their neighborhood. This will substantially 
help to encourage park-and-ride vehicles to 
park within the Caltrain parking lot and not 
within the surrounding neighborhood. 
Car sharing programs∙∙  provide easy access to 
a vehicle for those residents whose primary 
mode of travel is by foot, bicycle, or transit. 
It is a short-term rental program at the 
neighborhood scale, allowing those that 
may have access to zero or one vehicle per 
household to have access to centrally owned 
and maintained vehicles. It reduces the trips 
generated per household and the need to own 
a personal vehicle.
Shared parking∙∙  can play a prominent role 
in reducing parking demand when land uses 
in close proximity can generate several stops 
within one auto trip or when vehicle trips vary 
by hour or time of day. Shared parking helps 
to construct a more efficient use of space by 
supporting multiple users within a facility. 
As a result, it reduces the amount of space 
designated for parking and frees up space for 
mixed land uses. 
Unbundled parking∙∙  involves removing the 
price for parking within one’s tenant leasing 
fee, which is typically hidden or “bundled” 
as part of the whole fee. Unbundling this fee 
reveals the true cost of parking to the tenant 
and may influence their decision to own a 
car. Underutilization of space can occur when 
available parking for a tenant is not in need; 
therefore, unbundling parking particularly 
makes sense in areas within walking distance 
of transit. 
Bicycle parking requirements∙∙  for all land uses 
assists to create designated places to safely 
store and park bicycles. It demonstrates 

prioritizing the needs of bicycling within 
the station area and makes visiting more 
convenient for bicyclists. Bicycle parking is a 
primary amenity to foster more bicycle trips. 
Considering ∙∙ additional park-and-ride 
supply will help accommodate future 
park-and-ride activity as station utilization 
increases. It will also reduce spillover into 
the surrounding neighborhoods. New park-
and-ride supply could be accommodated 
with shared parking opportunities with new 
residential development or through expanding 
the capacity of dedicated park-and-ride 
facilities. Potential increases in Caltrain park 
and ride capacity should be considered in 
the context of the Caltrain Comprehensive 
Access Policy, adopted in May 2010, which 
seeks to maximize ridership while prioritizing 
sustainable and cost-effective station access 
modes. 
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Parking Strategy Implementation
Several of the above strategies are intended 
to be long-term considerations that would be 
implemented only after new land use development 
has been built rather than immediately following 
adoption of the Lawrence Station Area Plan. 
However, other strategies would be feasible to 
introduce in the short to medium term and could 
provide immediate benefit to local residents, 
employees and interested developers. A matrix 
shown in Table 6.11 demonstrates the potential 
implementation time frame of each parking 
management strategy. 

Table 6.11: Parking Strategy Implementation

Implementation Timeframe 
Strategy Short-term Medium-term Long-term

Residential 
Permit Parking 

Implement to encourage 
park and ride users to 
park in the designated 
Caltrain parking lot 

Explore opportunities for 
implementing permit 
parking in new residential 
neighborhoods 

Explore opportunities for 
implementing permit parking 
in new residential 
neighborhoods 

Carsharing Voluntary participation 
Required set-aside for 
residential (1-2% of 
spaces) 

Required set-aside for 
residential and commercial 

Reduced 
Parking 
Requirements 

Maintain existing 
standards, with flexibility 
for reductions for some 
developments 

Partially reduced 
requirements 

Full reduced requirements, 
with exceedance fee for 
developments wishing to 
provide additional parking 

Shared 
Parking 

Maintain existing 
standards, with flexibility 
to provide more 
opportunities for shared 
uses 

Implement policy to 
encourage the use of 
shared parking facilities for 
supporting land uses 

Implement policy and 
consider providing incentives 
to encourage the use of 
shared parking facilities for 
supporting land uses 

Unbundle 
Parking Voluntary participation Require new developments 

to unbundle parking 

Unbundle parking from 
tenant leasing fee and 
provide incentives to 
promote reduced parking 
supply 

Bicycle 
Parking 

Maintain existing bicycle 
parking and provide 
opportunities to 
encourage more facilities 
with new development 

Require bicycle parking 
with new development. 

Require bicycle parking with 
new development.  Consider 
enhanced amenities, such 
as more lockers, as bicycle 
demand increases

Additional 
Park and Ride 

Maintain existing supply 
and monitor utilization of 
Caltrain lot 

As land uses develop, 
explore expanding existing 
parking lot 

Expand Caltrain lot as land 
uses develop and 
neighborhood parking 
management programs are 
in effect 

Source: Fehr & Peers, 2011. 
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Utilities and Infrastructure
Storm Drainage
Proposed Drainage
Drainage improvements within the plan area will 
need to conform with the parameters set forth by 
the Cities of Sunnyvale and Santa Clara, and the 
Santa Clara Valley Water District (SCVWD), which 
own and maintain the system of channels and creeks 
that convey storm run-off to the San Francisco Bay. 
Additionally, new construction projects will need 
to validate that they will not increase drainage 
run-off from the plan area. This could either be 
accomplished through a regional storm drainage 
study, or through individual studies that compare 
each project area’s pre-project and post-project 
flow conditions. 

As a practical matter, because much of the area has 
already been developed, there is not an expectation 
that the overall percentage of impervious area will 
increase because of new development, so peak run-
off flow rates would not be expected to increase. 
Because of new requirements for storm water 
treatment (discussed in another section), peak 
flow rates of storm drainage run-off may actually 
decrease. 

Flood Plain Management
Areas along the southern portion of Lawrence 
Expressway, and near the railroad right-of-way 
are currently identified by the Federal Emergency 
Management Area (FEMA) Flood Insurance Rate 
Maps (FIRM) to be within Zone AO, and have a 
1% or greater chance of flooding each year, with an 
average depth from 1 to 3-feet. Any development 
projects within these areas need to be carefully 
considered, whether they propose to install 

improvements within the flood plain, or whether 
they seek to raise elevations locally to remove areas 
from the flood plain. Any proposed improvements 
to remove particular areas from FEMA’s mapped 
flood plain, such as placement of fill materials or 
upgrades to drainage conveyance systems, need 
to be thoroughly evaluated and documented so 
that adverse effects to properties downstream and 
upstream are avoided.  

Storm Water Quality
Any project within the station area must meet 
the requirements of Section C.3 of the Santa 
Clara Valley Urban Runoff Pollution Prevention 
Program’s (SCVURPPP) NPDES permit with the 
California State Water Board, the City of Sunnyvale 
requirements, and other applicable local, state and 
federal requirements to ensure that storm water 
is adequately treated prior to it being discharged 
into the San Francisco Bay. Various storm water 
treatment options for post-development treatment 
measures could be appropriate for specific 
applications. These could include infiltration 
trenches, media filtration devices, pervious surface 
treatments, and bio-retention areas. 

While it is typical for individual, private projects 
to incorporate applicable treatment systems within 
their individual sites on a project-by-project basis, 
provisions for treatment of run-off from either 
new or newly widened public facilities, such as 
streets, sidewalks and bicycle trails/paths will also 
be required. As site planning within the Lawrence 
Station Area progresses, a comprehensive, regional 
approach to storm water treatment should be 
considered. A regional approach could include 
developing standards for public streets that allow 
storm water to be treated “at the source” before 

being captured in drainage inlets, and/or, large, 
regional facilities that treat run-off from multiple 
parcels and/or public rights-of-way. In either 
case, adequate space for these facilities must be 
programmed into any land planning effort.

Potable Water
Water Supply and Demand
The City of Sunnyvale has adequate supply 
commitments, through its local wells, and its 
contracts with the Santa Clara Valley Water District 
and the San Francisco Public Utilities Commission, 
to reliably meet the projected water needs of its 
residents and businesses for the foreseeable future, 
and it is not anticipated that increased densities in 
the planning area should cause overall projected 
demands in the city to exceed supply. To comply 
with the provisions of Senate Bills 610 and 221, 
which both passed the California State Senate 
in 2001, the City of Sunnyvale should consider 
preparing a Water Supply Assessment that defines 
the Lawrence Station Area Plan as a single project, 
and that verifies that adequate water can be 
supplied to the area, consistent with their planning 
assumptions. The increased demands within the 
Lawrence Station Area should then be incorporated 
into the baseline assumptions for any subsequent 
water supply analysis within the city. 

Water Distribution System
Within the study area, new projects will be required 
to install distribution mains within new public 
streets to serve fire and domestic water needs. 
Overall, the densities of development will likely 
represent an increase over existing conditions, and 
will, in turn, increase domestic water demand in 
the area. As the sizing of particular water mains 
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in a particular area is more typically a function 
of meeting prescribed fire flows than to meet 
domestic water needs, line sizes may or may not 
need to be increased. Final sizing of any particular 
line will be subject to modeling of the system that 
must rely on water use parameters of any particular 
project or group of projects. It is expected that new 
distribution mains in backbone streets will be 
10-inch or 12-inch in diameter and distribution 
mains in local streets will be 8-inch or 10-inch in 
diameter. A water model will need to be performed 
based on final land plans, building types, water 
demands, fire flow requirement, and phasing, to 
establish final, actual line sizes in each street. 

Wastewater Management
Wastewater from plan area flows to the Donald M. 
Somers Water Pollution Control Plant (WPCP) 
predominantly through a trunk main that flows 
from south to north in Lawrence Expressway. That 
trunk main is fed by a series of smaller public mains 
and private laterals. Because the densities being 
proposed will increase wastewater generation, 
impacts to the elements of the City’s conveyance 
system will need to be analyzed. These analyses 
could be performed on a project-by-project basis, 
or, a single, regional study on the existing system 
could be performed that evaluates global impacts 
to the system. 

As plans progress for the area, and the concentration 
of particular densities are better understood, 
a regional study on the trunk mains should be 
considered so that potential required improvements 
and associated costs can be understood and funding 
strategies can be established.

Existing drainage channel at Aster Avenue, Agate Street, and 
Kifer Road.

Drainage channel that runs parallel to the rail line and feeds 
into Calabazas Creek
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BASELINE YIELD

EXISTING CONDITIONS
EXISTING WATER DEMAND / WASTEWATER GENERATION

Retail

Water 
Demand/Sewer 

Generation*

Office / 
Industrial / 

R&D

Water 
Demand/Sewer 
Generation ** Residential

Water 
Demand/Sewer 
Generation ***

Civic Uses/ 
Religious

Water 
Demand/Sewer 

Generation * TOTAL FLOW
sf gallons/day sf gallons/day Units gallons/day sf gallons/day MGD

Sunnyvale 219,081 12,071 2,418,690 333,153 1,197 210,672 50,400 2,777 0.559
Santa Clara 90,735 4,999 2,813,970 387,599 593 104,368 97,655 5,380 0.502

TOTAL SF 309,816 17,070 5,232,660 720,752 1,790 315,040 148,055 8,157 1.061

RESIDENTIAL EMPHASIS
WATER DEMAND / WASTEWATER GENERATION

Office

Water 
Demand/Sewer 

Generation* Retail

Water 
Demand/Sewer 

Generation *

Industrial/ 
R&D 

(Median)

Water 
Demand/Sewer 
Generation **

Residential 
(Existing)

Water 
Demand/Sewer 
Generation ***

Residential 
(Median)

Water 
Demand/Sewer 
Generation *** TOTAL FLOW

sf gallons/day sf gallons/day sf gallons/day Units gallons/day Units gallons/day MGD
Sunnyvale 88,081 4,853 353,478 19,475 635,231 87,497 1,197 210,672 7,635 1,343,760 1.666
Santa Clara 620,781 34,203 147,943 8,151 0 0 593 104,368 4,897 861,872 1.009

TOTAL SF 708,862 39,056 501,421 27,627 635,231 87,497 1,790 315,040 12,532 2,205,632 2.675

OFFICE/R&D EMPHASIS
WATER DEMAND / WASTEWATER GENERATION

Office 
(Median)

Water 
Demand/Sewer 

Generation* Retail

Water 
Demand/Sewer 

Generation *

Industrial/ 
R&D 

(Median)

Water 
Demand/Sewer 
Generation **

Residential 
(Existing)

Water 
Demand/Sewer 
Generation ***

Residential 
(Median)

Water 
Demand/Sewer 
Generation *** TOTAL FLOW

sf gallons/day sf gallons/day sf gallons/day Units gallons/day Units gallons/day MGD
Sunnyvale 3,670,270 202,219 215,478 11,872 2,367,551 326,109 1,197 210,672 2,555 449,680 1.201
Santa Clara 3,174,293 174,892 64,845 3,573 2,237,569 308,205 593 104,368 1,067 187,792 0.779

TOTAL SF 6,844,563 377,111 280,323 15,445 4,605,120 634,314 1,790 315,040 3,622 637,472 1.979

MIXED DEVELOPMENT
WATER DEMAND / WASTEWATER GENERATION

Office/R&D 
(Median)

Water 
Demand/Sewer 

Generation* Retail

Water 
Demand/Sewer 

Generation *
Industrial 
(Median)

Water 
Demand/Sewer 
Generation **

Residential 
(Existing)

Water 
Demand/Sewer 
Generation ***

Residential 
(Median)

Water 
Demand/Sewer 
Generation *** TOTAL FLOW

sf gallons/day sf gallons/day sf gallons/day Units gallons/day Units gallons/day MGD
Sunnyvale 2,745,335 151,258 353,478 19,475 635,231 87,497 1,197 210,672 4,930 867,680 1.337
Santa Clara 620,781 34,203 147,943 8,151 0 0 593 104,368 4,897 861,872 1.009

TOTAL SF 3,366,116 185,461 501,421 27,627 635,231 87,497 1,790 315,040 9,827 1,729,552 2.345

Assumes 1,200 gallons/acre/day (per the City of Sunnyvale Wastewater Collection Master Plan, Table 4-1, February 2002;  0.5 FAR
Assumes 3,000 gallons/acre/day (per the City of Sunnyvale Wastewater Collection Master Plan, Table 4-1, February 2002;  0.5 FAR
Assumes 80 gallons/person/day and 2.2 people/unit (per the City of Sunnyvale Wastewater Collection Master Plan, Table 4-1, February 2002)

Table 6.12: Sewer Generation/Water Demand



View of Lawrence Station Road from the Caltrain tracks. Lawrence Expressway is on the left; Costco is on the right, January 2011


