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This study investigates improvements for pedestrian and bicyclist access to the Millbrae Multimodal Station through 
wayfi nding design. Wayfi nding helps people navigate to their destination by explaining the environment ahead. In 
practice, wayfi nding indentifi es and creates routes with design features that guide travelers to their destination. 
While wayfi nding is used for a variety of modes, this research emphasizes the pedestrian and bicyclist with facilities 
such as: conspicuous landmarks, wider sidewalks with landscaping, mixed-use areas and bike lanes.

1.1  Research Question

How can wayfi nding improve access for pedestrians and bicycles to Mill-
brae Multimodal Station?

1.2 The City of Millbrae in 

 Context

Millbrae, California, a small suburban town 12 miles south of San Fran-
cisco, with a population of about 21,000,1  welcomed a new multimodal 
station in 2003 with hopes of encouraging more people to take transit 
(Figure 1). This station would bring together three major transit opera-
tors into one station: Bay Area Rapit Transit (BART), Caltrain commuter 
rail, and Samtrans buses as well as high speed rail in the long-term future. 
Millbrae supported this venture in two important ways: fi rst, they voted to 
tax themselves to build it; second,  they wrote and adopted a station area 
plan in 1998 to improve access for pedestrians and bicycles. 

Though Millbrae is set up in a typical grid street pattern that has been 
shown to be conducive to walking and cycling,2  that pattern unfortunate-
ly ends at El Camino Real, thus cutting off direct pedestrian and cyclist 
access to the station. That is, this wide, high traffi c street creates a barrier 
for pedestrians and cyclists. Millbrae is on the west side and the station 
on the east as can be seen in Figure 2. Since the station’s completion in 
2003, no pedestrian or bicycle improvements have been made and the 
station remains effectively blocked off by large arterial streets. In fact, 
the auto-oriented uses and streets on the west side of the station have 
remained completely unchanged. The creation of wayfi nding paths to the 
station will improve resident access by building inviting sidewalks and 
bike lanes to the station. Section 1.4 will explain how wayfi nding can 
address the issue of isolation and section 1.5 will show why it is relevant 
to Millbrae residents and the planning fi eld in general.

Figure 1: Regional map of bay area.
Source: Google Earth

Figure 2: Separation caused by El 
Camino Real.
Source: Google Earth

1 U.S. Census Bureau, American Fact Finder, http://factfi nder.census.gov/, (accessed on March 21, 2010).
2 Sacramento Transportation and Air Quality Collaborative, Best Practices for Complete Streets, (Sacramento, 2005), 5.
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The station presents interesting problems in balancing many confl icting user needs. There is a big demand for 
parking and good access for cars because it is a terminus station for BART. There are many pedestrians because 
it is a transfer point between Caltrain, BART, and Samtrans. Further complicating the balancing act are the many 
new transit users from the peninsula and those heading to San Francisco airport. A wayfi nding study will help to 
understand the access needs of current and future users.

1.3  Defi nition of Study Area

The study area is roughly bound 
on the north by Taylor Boulevard, 
on the south by Millbrae Avenue, 
on the west by Palm Street, and the 
station tracks on the east. Figure 3 
shows the boundaries of the study 
area in red and the wayfi nding path 
in blue.

1.4  What is Wayfi nding?

Wayfi nding is commonly defi ned as “the act of fi nding your way to a destination and wayfi nding design is the art 
of helping people” do that.3  For example, placing landmarks at decision points is a key wayfi nding feature.4  The 
fi rst time a traveler goes to a destination she creates a path by navigating from one landmark to another.5  These 
landmarks are important because they are the precise locations where a traveler will choose to turn left, right or go 
straight.

Landmarks and other environmental cues that guide pedestrians and cyclists need to be distinctive from the cues 
that guide motorists.6  These could include 1) ample sidewalks, 2) narrower streets with slower traffi c and 3) mixed-
use districts. These features are also the three most important determining factors why someone would arrive at a 
train station on foot.7  Because non-motorists see things on a more intimate scale, design needs to be more interest-
ing, varied, and safe to encourage them to choose a particular route. 

The wayfi nding process begins with mapping out the routes that travelers will take to a destination and then design-

2 Introduction

Figure 3: Study area.

 3 Craig Berger, Wayfi nding: Designing and Implementing Graphic Navigational Systems (Switzerland: Rotovision, 2005), 6.
 4 Andrew Mondschein, Evelyn Blumenberg and Brian Taylor, “Accessibility and Cognition: The Effect of Transportation Mode 
  on Spatial Knowledge,” (paper presented at the 78th Annual Meeting of the Transportation Research Board, Washington DC, 
  January 2008) 3.
 5 Eliahu Stern and Juval Portugali, “Environmental Cognition and Decision Making in Urban Navigation,” in Wayfi nding Behav-
  ior: Cognitive Mapping and Other Spatial Processes, (Baltimore: Johns Hopkins University Press, 1999) 188.
 6 Ibid., 13.
 7 Robert Cervero, “Walk-and-Ride: Factors Infl uencing Pedestrian Access to Transit,” Journal of Public Transportation 3, no. 
  4 (2001): 1.



ing complete paths that will take them there.8  A complete path is defi ned as a street with continuous design elements 
that guide a traveler all the way to a destination.9  This is benefi cial because the route will be easier to navigate and 
more memorable and therefore more likely to be used.10 

In recent years wayfi nding has become increasingly crucial because navigating the transit environment has become 
more complex.11  In the past, transit stations only “consisted of basic services like ticketing and arrivals, [however] 
the new transportation facility is an airport or railway terminal that is the gateway to hundreds of destinations.”12  
As well, modern architecture broke with traditional forms and built structures that look more homogenous, making 
navigation more diffi cult. To deal with this greater need for guidance, wayfi nding moved from the domain of sign 
designers into the broad realm of navigation and environmental design.13

Most wayfi nding signage systems today are located at shopping centers, airports and large college or corporate 
campuses.14 This is likely because these locations often have a master plan that easily allows for a single designer 
to implement a complete signage system. Major transit stops and central districts often have wayfi nding maps but 
rarely are these part of a complete system, e.g. the station map does not correspond to the street level maps. Other 
examples of wayfi nding systems for urban environments include: a signage system in San Francisco that directs 
drivers to the nearest parking garage; and pavement markings along bike boulevards in Berkeley, CA.15 Another 
notable exception is a London, England program called “Legible London” that is creating maps to help people walk 
to their destinations.16 The recommendations in this report differ from these previous efforts, in that it will focus on 
creating complete and distinctive paths for pedestrian and cyclists to a transit station. 

1.5  The Practical Relevance of Wayfi nding

Wayfi nding is relevant for the residents of Millbrae because it will help them get to the station with ease. Wayfi nd-
ing will humanize El Camino Real with physical and mental paths that will ultimately connect them with the sta-
tion. The creation of a hub for three major transit operators exhibits residents’ desire to become a transit-oriented 
city. Giving form to this vision the City drafted an ambitious plan to create a large pedestrian plaza framed by large 
landmark style buildings to the west of the station.17 However, none of the elements of the plan written more than 
ten years ago has come to fruition which may be evidence that despite the city’s initial interest, the station has not 
been embraced. Wayfi nding will give them a concrete pathway to take the next step.

Residents’ diffi culty connecting to the station is easy to understand because all access points are cut off by barrier-
like arterial streets. In the residents’ collective minds El Camino Real is the edge of town and everything on the 
other side is terra-incognita. Wayfi nding will create physical paths to the station so they can fi ll in the large hole that 
exists in their mental maps.

A wayfi nding study is also relevant to the planning fi eld in general because so many transit stations around the Unit-
ed States are as isolated as Millbrae Station. According to Robert Cervero most transit stations in this country are 

 8 Chris Calori, Signage and Wayfi nding Design, (New Jersey: John Wiley & Sons, Inc.), 19.
 9 Kevin Lynch, The Image of the City, (Massachusetts: MIT, 1960), 99.
10  Ibid., 54, 97. 
11 Craig Berger, Wayfi nding: Designing and Implementing Graphic Navigational Systems, (Switzerland: Rotovision, 2005), 21.
12 Ibid., 21.
13 Ibid., 24.
14 Ibid., 22.
15 City of Berkeley, “Bicycle Boulevard Signage System,” under “Transportation,” http://www.ci.berkeley.ca.us/ContentDis
 play.aspx?id=6684 (accessed on March 20, 2010). 
16 Transport for London, “What is Legible London?,” under “Legible London,” http://www.tfl .gov.uk/microsites/legible-london/
 default.aspx (accessed on March 20, 2010).
17 The City of Millbrae. Millbrae Station Area Specifi c Plan. The City of Millbrae, (adopted 1998), LU-10.
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similarly surrounded in a sea of parking.18 A study that would create recommendations to improve non-motorized 
access to suburban transit stations could have great signifi cance. 

This type of study will help to focus the planning process. First, pedestrian and cyclist facilities (e.g. sidewalks 
and bike lanes) can be selectively improved (e.g. those along the designated route will be targeted). Second, a 
unifi ed signage system that guides travelers to their destination is easier to create on a path that has already been 
mapped. The location of critical turns or diffi cult crossings are known at the planning stage and therefore special 
infrastructure designs complemented by signage can be built.

Even though the Station Area Plan calls for a new pedestrian and cyclist-friendly west station entrance, a study 
of how people will navigate to these improvements has not yet been conducted. Wayfi nding design (e.g. strategic 
signage at decision points) is crucial to maximum utilization by creating a clear path to these future improvements. 
As well, signage within the station is not coordinated between the three operators, which indicates a wayfi nding 
study would be benefi cial. My initial inspection of the west entrance and station area indicates that there is very little 
signage of any kind to direct the traveler.

1.6  Structure of the Report

The next fi ve chapters of this report include: the best practices of wayfi nding, the Millbrae Station Area Specifi c 
Plan, the existing conditions of the study area, recommendations, and conclusion.

The best practices chapter will use current literature from the wayfi nding, pedestrian, and bicycle fi elds to identify 
methods and facilities that will create a path all the way to the station. The next chapter will describe the Millbrae 
Station Area Specifi c Plan in order to understand the policy context and see gaps the wayfi nding study can fi ll. From 
there the existing conditions chapter will describe the conditions along the wayfi nding path with a focus on the areas 
that need the most improvement for pedestrians and bicycles. The recommendations chapter will apply all of the 
best practices to the areas of improvement identifi ed in the existing conditions chapter.

 

4 Introduction

18 Robert Cervero, “Walk-and-Ride: Factors Infl uencing Pedestrian Access to Transit,” Journal of Public Transportation 3, 
 no. 4 (2001): 1.



2.1  Introduction

This chapter will provide scholarly support for a wayfi nding design program to improve access to the Millbrae 
Multimodal station for pedestrians and bicycles. To do so, literature describing wayfi nding path design and the best 
practices in pedestrian and bicycle infrastructure will be reviewed.

This chapter will fi rst describe how wayfi nding strives to create more legible environments through the creation of 
paths using landmarks, signage, and pedestrian and bicycle oriented design. The end goal of the a wayfi nding path is 
a well developed mental map in any given traveler’s mind. The second half of the chapter will identify the specifi c 
pedestrian and bicycle facilities that will create a comfortable wayfi nding path. The fi nal section will defi ne how 
long that path should be. 

2.2  Legibility and the Creation of Mental Maps

The philosophical roots of wayfi nding are based on the writings of Kevin Lynch’s seminal book Image of the City 
published in 1960. In that book he identifi ed the fi ve major forms people use to understand the layout of a city. These 
include: paths (routes we travel on), edges (barriers and boundaries), nodes (central intersection), districts (areas 
with distinctive character) and landmarks (notable building or sights). These fi ve city forms are the building blocks 
of how the wayfi nding fi eld understands city form; i.e. a landmark is a critical part of how people orient themselves 
on a map. This literature review will mostly focus on the concepts of paths and landmarks because they are most 
relevant to the needs of the Millbrae station area.

For Lynch the ideal city is legible, meaning that it gracefully weaves these fi ve forms together so that the city can 
be easily understood and then organized into a coherent pattern.21 Thirty years later Reginald Golledge refi ned the 
concept of legibility with a greater focus on how one learns a given route.22 Both authors agree that the more leg-
ible a route is, the easier it is to remember. Lynch focused on understanding districts of a city through better design 
whereas Gollege narrows the concept for wayfi nding to focus on which route one will take to get through those 
districts. A person remembers this route through the creation of a mental map, which is an internal representation 
of a given area.23

Research has shown that people navigate best with a well-developed cognitive map that is created through a process 
of direct experience; i.e. one learns the form of a city by navigating it.24 Therefore, the goal of wayfi nding design 
aims to create mental maps.25 Golledge describes these mental maps as made up of origins, destinations and land-
marks that are weaved together into a path.26

Best Practices in Wayfi nding 

& Non-Motorized Transportation

21 Kevin Lynch, The Image of the City (Cambridge: MIT Press, 1960), 2.
22 Reginald Golledge, “Human Wayfi nding and Cognitive Maps,” in Wayfi nding Behavior: Cognitive Mapping and Other 
 Spatial Processes, ed. Reginald Golledge, (Baltimore, MD: The Johns Hopkins University Press, 1999), 6; Chris Calori,
 Signage and Wayfi nding Design, (New Jersey: John Wiley & Sons, Inc.), 5. 
23 Golledge, 6.
24 Elijah Stern and Juval Portugali, “Human Wayfi nding and Cognitive Maps,” in Wayfi nding Behavior: Cognitive Mapping and
 Other Spatial Processes, ed. Golledge, (Baltimore, MD: The Johns Hopkins University Press, 1999), 118; Lynch, 6; Chris 
 Calori, Signage and Wayfi nding Design, (New Jersey: John Wiley & Sons, Inc.), 6.
25 Calori, 5.
26 Golledge, 118.
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In the case of Millbrae, El Camino functions 
as an edge in people’s mental map rather than 
a path. Therefore, if residents are to connect 
with the station you have to get them to imag-
ine what is on the other side of El Camino. To 
do that one must create paths over the six-lane 
arterial so that residents can begin creating an 
addition to their mental maps. Figure 4 shows 
the likely mental map of a Millbrae resident.

The big challenge of this wayfi nding study is 
to make El Camino and the streets crossing it 
into legible walkable paths. Once this is ac-
complished, residents will more likely walk or 
ride to the station and through that experience, 
make a mental map that might look similar to 
Figure 5.

2.3  How Paths, 

          Landmarks and 

         Signage Guide 

          Travelers

The previous section described mental maps 
and how they are the goal of wayfi nding de-
sign. This section will describe some of the 
tools wayfi nding design uses to make navigat-
ing more legible. These include: paths, land-
marks and signage. 

A path is simply the route that one takes to a 
destination. A wayfi nding path is an engineered 
route that is made more legible through con-
tinuous design elements to guide a traveler all 
the way to a destination.27 A visually distinctive 
path is benefi cial because it will be easier to 
navigate, more memorable and therefore create 
a better mental map.28 Though scholars agree 
that paths should have a distinctive design to 
improve navigation,29 they disagree on the ele-
ments of that design. 

Some literature suggests distinctive visual fea-
tures such as similar textures, colors, consistent facades, ample sidewalks and mixed-use districts are desirable 
design features.30 A study conducted in Korea found that pedestrians generally preferred larger trees and shrubs 

27 Lynch, 99; Stern, 188.
28 Anthony Andre, “Human Orientation and Wayfi nding in Airport Passenger Terminals,” Transportation Research Record 
 1298, (1991): 54, 97. 
29 Ibid., 26.
30 Andre, 96; Robert Cervero, “Walk and Ride: Factors Infl uencing Pedestrian Access to Transit,” Journal of Public Transporta-
 tion 3, no. 4 (2001): 1; Kevin Lynch, 96.

Figure 4: Mental map with El Camino as an edge.

Figure 5: Mental Map with connected station area.
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31 Byung Joo Lee et al., “Design Criteria for an Urban Sidewalk 
 Landscape Considering Emotional Perception,” Journal of 
 Urban Planning and Development (December 2009): 135.
32 Elizabeth MacDonald, “The Intersection of Trees and Safety,” 
 Access 31 (Fall 2007): 26,, http://www.uctc.net/access/
 access31.shtml (accessed March 1, 2010).
33 Kathleen Wolf, “Community Context and Strip Mall Retail: 
 Public Response to the Roadside Landscape,” Transportation 
 Research Record 2060 (2008): 102.
34 Mark Schlossberg, et al., How Far, By Which Route and Why? 
 A Spatial Analysis of Pedestrian Preference, (San Jose, CA: 
 Mineta Transportation Institute, 2007), 2; Nicholas Lownes and 
 Rand Machemehl, “The Commuter Rail Circulator Network 
 Design Problem: Formulation, Solution Methods, and Applica-
 tions,” (Center for Transportation Research, University of Texas 
 at Austin, 2007), 44.
35 Andrew Mondschein, et al., “Accessibility and Cognition: The Effect of Transportation Mode on Spatial Knowledge,” (paper 
 presented at the 78th Annual Meeting of the Transportation Research Board, Washington DC, January 2008), 3.
36 Golledge,118; Stern, 188.
37 Lynch, 9.

to separate themselves from traffi c (Figure 6).31 Other re-
search on trees found that simply trimming lower branches 
eliminated any visibility problems that traffi c engineers are 
typically concerned about.32 Though not directly connected 
to wayfi nding research, but still relevant to greenery, Wolf 
found that people will pay more for goods in strip malls that 
have good landscaping than ones without. Finally, it is gen-
erally agreed that pedestrians and cyclists choose their path 
to transit in order to minimize distance thus a direct path is 
a key ingredient.34 In many ways Broadway Street has all 
of these important characteristics thus forming an existing 
design standard for the rest of the incomplete path to the sta-
tion.

Another important element of a wayfi nding path are con-
spicuous landmarks. A landmark is defi ned as a recognizable 
feature on or near a path that serves as a waypoint where 
travelers make critical navigation decisions.35 Landmarks, 
such as Tower Bridge in Figure 7, are the building blocks 
of a path; i.e. a route is made up of street segments between 
landmarks.36 Lynch called the ideal landmark “imageable,”37  
because it needs to create a strong recognition in one’s mind. 
A landmark could be as simple as a directional sign or a 
café or as obvious as a church steeple visible from a large 
distance. The ideal landmark is one’s destination so efforts 
should be made to keep a clear line-of-sight to major points 
of interest. Unfortunately the station is all but hidden from 
sight even from a short distance away as seen in Figure 8.

Signage, the third and most visible tool of wayfi nding, can 
function as a landmark but deserves separate treatment. Sig-
nage is the most interactive part of the built environment and 
must communicate directly to travelers where they are and 
where they are headed. Signage should be the fi nal part of 

Figure 6: Buffer from traffi c on Broadway Street 
in Millbrae. 

Figure 7: Tower Bridge in London is a very image-
able landmark. 
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Figure 8: Roof of station is barely visible from 
across the street.



any wayfi nding design project that fi rst includes mapping and design of potential routes to 
a destination (Figure 9). Then the identifi cation of decision points. Finally the placement of 
maps and directional signs at those points, to assure that people stay on the path.38 

Unfortunately, signage is often used as a bandage to help people navigate confusing areas. 
If the built environment is a maze of poorly planned streets any wayfi nding signage will 
have limited effect.39 Therefore, proper planning must insure that a legible route is chosen 
before signage is erected. 

There is some general scholarly agreement about the placement and look of signs even 
though signage systems are tailored for each location. Per Mollerup and Andrew Mond-
schein agree that there should a unifi ed system40  and that signs should be placed at key deci-
sion points.41 Craig Berger maintains that signage such as directional arrows or maps should 

be placed along the path to 
confi rm that the traveler is 
going in the correct direc-
tion.42 Millbrae does not 
have any pedestrian or bi-
cycle oriented wayfi nding 
signage. 

Scholarly guidance for 
map design is limited to these suggestions: high 
contrast colors for greater legibility,43  color-coding 
districts44  and a “You Are Here,” mark as seen in 
Figure 10.45 These principles are being use is cit-
ies such as London, Philadelphia and Washington 
D.C. London’s system relies heavily on maps in-
stead of directional arrows because a map is more 
effi cient at creating a mental map and can show 
much more information in a smaller space.46 Con-
versely, Berger’s research warns against relying on 
maps too much, preferring the use of directional 
arrows and landmarks for guidance. In addition, 
Mondschein maintains maps should be designed 
so that different types of spatial learners can use 
them.47  My visual check of various signage sys-
tems from around the world (including London, 

Figure 10: Legible London map.
Source: Transport for London, “Legible London,” under 
“Sign Gallery,“ Legible London, http://www.tfl .gov.uk/mi-
crosites/legible-london/7.aspx (accessed September 12, 
2010).

38 Calori, 19.
39 Calori, 6.
40 Per Mollerup, Wayshowing: A Guide to Environmental Signage Principles and Practices, (Denmark: Lars Muller Publishers, 
2005), 211.
41 Mondschein, 3.
42 Craig Berger, Wayfi nding: Designing and Implementing Graphic Navigational Systems, (Switzerland: Rotovision, 2005), 
 22.
43 Craig Berger, “Principles of Urban Wayfi nding Systems,” ITE Journal 72, no. 4 (April 2002): 31.
44 Jotin Khisty, “Heuristic Wayfi nding for Nonmotorized Transport,” Transportation Research Record 1695 (1999): 4.
45 Andre, 30.
46 Transport for London, “Legible London: A Wayfi nding Study”, Legible London (2006), http://www.tfl .gov.uk/microsites/
 legible-london/12.aspx (accessed on February 22, 2010), 34.
47 Mondschein, 14.
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Figure 9: Example 
of bike route sig-
nage.  
Source: Jeremy 
Grant, “Wayfi nding 
& Signage on the 
Backbone Bikeway 
Network,” Jeremey 
Grant, http://www.
jeremygrant.com/
b l o g / ? p = 1 9 8 7 , 
(accessed October 
25, 2010).



Paris, Washington D.C., Portland) found that most maps at transit stations or other popular destinations used both 
maps and directional arrows. This study emphasizes signage that uses maps backed up by directional arrows. Maps 
help people imagine an area for the creation of mental maps and directional arrows confi rm that they are going in 
the correct direction.

There is very little scholarly research about where to place signage but guidance can be found from auto signage 
systems. One applicable concept from auto signage literature is progressive disclosure.48 This means telling people 
only what they need to know and when they need to know it. Berger recommends placing any signage at least 12 
inches from the curb so cars won’t hit them.49 Most designers believe street corners to be the main decision points 
and therefore place directional arrows there to help the traveler.

2.4  Wayfi nding Design, as a Planning Tool

A wayfi nding path functions as a planning tool to link together pedestrian and bicycle infrastructure into a complete 
route. Gaps in infrastructure are a common problem because current non-motorized infrastructure is often not linked 
into a complete network; i.e. a bike lane will not continue past an intersection because there is not enough room for 
it.50 Wayfi nding design offers a new mechanism to plan facilities to fully connect pedestrian and bicycle paths.

2.5  What are the Best Pedestrian Facilities?

Many pedestrian facilities have already been discussed in the previous section about paths and landmarks. These in-
clude: ample sidewalks with trees and bushes, distinct design elements, mixed-use commercial districts, landmarks 
that serve as navigational tools and popular destinations. This section will move from the sidewalk realm into the 
street and traffi c calming.

Traffi c calming “is often described as the combination of mainly physical measures that reduce the negative effects 
of motor vehicle use and improve conditions for non-motorized street users.”51 These treatments, which focus on 
slowing cars, include: speed bumps, fl asher lights, refuge islands, speed tables and bulb outs, to name a few. 

Most researchers agree that the best way to encourage drivers to yield with greater frequency is to slow speeds. A 
study by Fitzpatrick suggests that speeds less than 35 mph are ideal because yield rates averaged 58% whereas speeds 
over 35 mph produced only a 15% average yield rate.52 Other research has shown that at speeds of 20 mph and below 
the pedestrian death rate is just 5% whereas at 30 mph, the death rate climbs to 45% and at 40 mph it is 85%.53 Traffi c 
calming is most applicable to El Camino due to its high volume and fast moving traffi c. These traffi c calming mea-
sures such as narrower lanes, bulb outs and landscaping would also serve as wayfi nding path markers. 

Though traffi c calming measures do slow traffi c, research shows that drivers do not consistently yield at crosswalks. 
A report by Meghan Mitman shed some light on why yield rates are not more consistent. She found that most drivers 
and pedestrians are not sure of the most basic rules of the road such as when and where a car is supposed to yield.54  The 
study recommends more driver and pedestrian education to clarify these basic rules of the road. Taking these fi ndings 
into account, traffi c calming measures can only slow traffi c, but cannot insure compliance with all applicable laws.

48 Transport for London, 40.
49 Berger, “Principles,” 33.
50 Mayer Hillman, A Continuous Pedestrian Network, (London, Policy Studies Institute), 6.
51 Federal Highway Administration, “Traffi c Calming,” US Department of Transportation, http://www.fhwa.dot.gov/environ-
 ment/tcalm/ (accessed on April 15, 2010).
52 Kay Fitzpatrick, “Improving Pedestrian Safety at Unsignalized Intersections,” ITE Journal 77 no. 5 (May 2007): 36.
53 National Transportation Safety Board, “Pedestrians: Types of Problems Being Addressed,” http://safety.transportation.org/
 htmlguides/peds/types_of_probs.htm (accessed on September 27, 2010).
54 Meghan Mitman and David Ragland, “More Evidence Why Pedestrian and Driver Knowledge of the Vehicle Code Should 
 not be Assumed,” Transportation Research Record 2002 (2007): 55-63. 
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2.6  What are the Best Bike Facilities?

Literature examining the relationship of more bicycle 
facilities to increased numbers of cyclists is burgeon-
ing. In the 1980’s, years before bike lanes were es-
tablished as the infrastructure of choice, there were 
questions whether in-street bicycle lanes actually 
increased safety.55 This debate focused on the no-
tion that bicycles are vehicles and for safety reasons 
should ride in mixed-traffi c similar to other vehicles. 
Over time this argument has fallen by the wayside 
as outdated. According to a 2008 national survey of 
cyclist preferences only 20% of people didn’t use 
bike lanes because they thought the lanes were dan-
gerous.56 Current practice emphasizes the practice of 
creating separate, in-street lanes for bicycles. 

Early theoretical work focused on making a link 
between an increase of cyclist infrastructure to an 
increase in cycling.57 These early studies were fairly 
weak because data sets were small and often limited 
to one city. As data collection about cyclists grew 
in the 1990’s, the effect of specifi c facilities on cy-
clist behavior came more to light. A study by Jen-
nifer Dill that used census data from 35 cities found 
that on-street bike lanes (class II) had the strongest 
positive correlation for increased levels of cycling.58 
It further concluded that class II lanes were much 
more effective than separate bike trails (class I) be-
cause class II lanes were more likely to go all the 
way to a transit station or places of employment. This is the case because class I bike lanes are often “intended for 
recreational use and do not connect to major employment locations.”59

Subsequent research hones in on elements of rider preference of bike lanes. Kristen Torrance found that cyclists 
like routes without on-street parking.60 The fear of being “doored,” (having a car door open in front of cyclist) was 
given as an explanation for this preference. Additionally this same study found somewhat intuitive fi ndings that 
cyclists liked continuous lanes, slower vehicle speeds, and were very sensitive to travel time.61 All of these support 
the concept of creating a direct and continuous wayfi nding path.

Studies concerning integration of bicycles at train stations are in agreement that adequate parking is the single most 
important issue for cyclists. A survey of cyclists in North America found that 72% preferred to bring their bike on 
board.62 In order to reduce the numbers of bikes on board, most transit operators provide unattended bike lockers 

Figure 12: Bike station style parking is secure and uses 
less space.

55 Jeff Mapes, Pedaling Revolution, (Oregon: Oregon State University Press, 2009), 43. 
56 Dawn Royal and Darby Miller-Steiger, Volume II: Findings Report, National Survey of Bicyclist and Pedestrian Attitudes and 
 Behavior, (Washington DC, The Gallup Organization), 56. 
57 Noland, 78.
58 Jennifer Dill and Theresa Carr, “Bicycle Commuting and Facilities in Major US Cities: If You Build Them, Commuters will Use 
 Them,” Transport Research Record 1828 (2003): 122.
59 Dill, 101.
60 Kristen Torrance et al., The Effects of On-Street Parking on Cyclist Route Choice and the Operational Behavior of Cyclists 
and Motorists (Austin, Texas: Center for Transportation Research, University of Texas, 2009), 101.  
61 Torrance, 101.
62 Torrance, 87.
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Figure 11: Unattended bike lockers take up a lot of room.



but they take up a lot of space and have little capacity as seen in Figure 11. Instead John Pucher suggests that secure 
parking lots similar to those used in Europe and Japan should be built. In addition, he calls for “bike stations” (Fig-
ure 12) that provide repair and other services for cyclists because they are cheaper than auto park-n-ride lots.63 

2.7  How Far Will People Travel 

 to Access a Transit Station?

This section examines research concerning how far people will travel to access a transit station. For planning pur-
poses it is important to know how far from a destination a path should be planned and signage erected. The fi ndings 
for how far people will walk has evolved over time from a quarter mile to a half mile. Research as late as 2001 
maintained the historical quarter mile Figure for pedestrian walking distance. In 2007, two well-designed studies 
surveyed transit riders and found that the average person walks a half mile to transit.64

There is a lack of literature concerning how far cyclists will travel to a destination but the US Department of Trans-
portation considers three miles to be the distance planners should use.65 

2.8  Conclusion

This literature review provided background for a wayfi nding design study that would improve access to the Millbrae 
Multimodal station for pedestrians and bicycles. Concrete examples of pedestrian and bicycle infrastructure were 
highlighted that would form the parts of a direct path to a destination. 

While limited in scope this review was able to establish: 1) a connection between wayfi nding paths and good navi-
gation; 2) wayfi nding paths are made up of continuous, non-motorized facilities that have similar design features; 
3) paths can be a planning tool to link together pedestrian and bicycle facilities into complete routes; 4) wayfi nding 
signage can increase the legibility of an area and should be placed in an area roughly one half mile around the sta-
tion; 5) quality bike parking at stations is necessary for cyclist access. These fi ndings will help planners to create 
more comprehensive networks in the future.

This research is done as an addition to the Millbrae Station area Specifi c Plan, which will be discussed in detail in 
the next chapter. The Specifi c Plan lays out comprehensive vision for the area directly adjacent to the station while 
this research analyzes how to connect downtown Millbrae with the station.

Further study of the application of wayfi nding design to solve access problems needs to be conducted to assess whether 
a direct path to a transit station would indeed increase pedestrian and bicycle usage. At this time, little is known about 
the best way to conduct a wayfi nding study because so few have been done. The studies cited in this review are from 
master planned airports or college campuses rather than typical suburban streets. A study of this type would be benefi -
cial because planners could better understand the strengths and weaknesses of this type of planning.

Standardized signage guidelines similar to those used on freeways needs to be created. The studies cited in this 
review agree that signs should be placed at decision points but give no clear guidelines on how to deduce where 
these locations would be. As well, there is agreement that a sign should include a map and arrows showing points 
of interest, but there is little agreement on the ideal type of map or how many locations should be highlighted. Fur-
thermore, guidelines to evaluate the success of a signage system need to be created. Lastly, more study needs to be 
done to understand how far cyclists will ride to access transit stations.

 

63 Pucher, 101. 
64 Schlossberg, 45; Lownes, 43.
65 Department of Transportation, “Proposed Policy Statement on the Eligibility of Pedestrian and Bicycle Improvements Under 
 Federal Transit Law,” Federal Register 74, no. 218 (November 12, 2009): 58679.
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3.1  Introduction 

The policies found in the Millbrae Station Area Specifi c Plan (SASP) is very supportive of pedestrian and bicycle 
access to the station. Many of the proposed improvements are geared toward improving conditions for non-motor-
ized modes through street beautifi cation and increased densities along El Camino Real (El Camino). These include: 
1) a new public square on the west side of the station; 2) increasing the intensity of development near the station; 3) 
the extension of California Avenue to create a new bus loading zone and circulator street. All of these improvements 
will help create a sense of place at the station and make it a destination. Once the plaza has been built, residents can 
start to connect with the station and use wayfi nding paths. 

This section is separated into several parts starting with a description of the SASP, highlighting the west side devel-
opment. The next section describes the plans and policies of BART, Samtrans, Caltrain, and High Speed Rail. The 
fi nal section summarizes the strengths and weaknesses of the SASP.

3.2  Millbrae Station Area Specifi c Plan

In 1998 the City of Millbrae published a Station Area Specifi c Plan (SASP) to guide all future development at the 
station. The stakeholders in this plan include: City of Millbrae and three transit operators, Bay Area Rapid Transit 
(BART), Samtrans and Caltrain. In ten years or more, California High Speed Rail will have a stop here as well. 
The plan’s primary goal is to increase the intensity of development on the west side of the station through the con-
struction of housing, hotels, offi ces and other retail-related uses. The centerpiece of the plan, to be known as the 
“Doorstep to Millbrae,”66  is a public square framed to the north and south by multi-story buildings and the station 
to the west. 

Once the square is built, a better connection can be made between downtown and the station. To accomplish this 
task, the SASP must fi nd a balance between maintaining high traffi c volumes on El Camino while allowing safe 
passage for people and bikes. A balance between modes is achieved through transit oriented design so that new de-
velopment would not create many new traffi c demands. The SASP conforms to all policies and goals in the General 
Plan of Millbrae. 

The Key Policies of the SASP are: 

• Intensify development in the area surrounding the new intermodal station with a mix of offi ce, hotel, retail, and 
 residential uses.

• Enhance the station area through creation of a “Station Square” as the gateway to Millbrae.

• Improve the El Camino corridor as a landscaped urban boulevard.

• Improve area roadways to provide proper capacity for station area automobile traffi c.

• Provide fi nancing mechanisms to facilitate the phased implementation of capital improvements.67 

66 The City of Millbrae, California, Millbrae Station Area Specifi c Plan, Executive Summary,  (Millbrae, CA, 1998), 3.
67 Ibid., 5.
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3.2.1  The New Front Door of Millbrae

According to the plan, the land on the west side of the station will be completely redeveloped to become the front 
door of Millbrae. It would be transformed from low-slung, auto-oriented uses into a mixed-use district that brings 
residents to transit through a strong link to downtown.68  A centerpiece of the redevelopment would be the construc-
tion of two multi-story buildings to the north and south which would frame a new square at the west entrance. These 
buildings present opportunities for hotel and offi ce space development.70 Residential uses would be built directly 
across the street on El Camino to give the square a sense of enclosure with proposed densities of 60 dwelling units 
per acre. Complementary offi ce density would start at 2.0 fl oor area ratio (FAR) and go to as high as 3.5 FAR.71 

Building offi ces and hotels are one of the centerpieces of the 1998 SASP. The 1996 market analysis found that Mill-
brae had one of the smallest inventories of offi ce space on the peninsula. Many East Bay communities with BART 
stations have seen offi ce expansion near the station, so it is likely offi ce development would be successful. The re-
port cites that hotels would also likely be successful because of Millbrae’s proximity to San Francisco International 
Airport. Figure 13 shows a rendering of the square.

3.2.2 The Extension of California Drive to Create 

  a Circulator Street

A major circulation improvement for the west side of the station is the extension of California Drive north to 
Victoria Avenue, which would create a new circulation route for buses and cars. To accomplish this California 
Drive would be extended north next to the station and then west connecting with Victoria at a new signalized 
intersection with El Camino. This circulator street would allow space for new bus bays and passenger drop-off. 
Figure 14 shows a rendering of the design of the extension.

This improvement would save Samtrans buses time. Currently they must make a circuitous journey to the east 
side of the station via Millbrae Avenue. Buses running on El Camino would be able to stay on the west side of 
the station. 

Figure 13: West Side Station Square. 
Source: SASP, Executive Summary, 6.

68 SASP, Land Use, 21.
69 Ibid., 1.5.
70 Ibid., 1.4.
71 Ibid., 26.
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3.2.3  Traffi c Concerns on El Camino Real

One of the major considerations of the SASP is maintaining traffi c fl ow on El Camino and Millbrae Avenues. There 
are eight policy goals for traffi c and only fi ve for pedestrians in this section. The intersection of these two six-lane 
arterials operates at level of service D and must not go any lower.72  Level of service is a measurement of total delay 
at an intersection. Based on the length of that delay, an intersection will receive a grade between A and F. The plan 
calls for keeping auto oriented uses on El Camino and walkable pedestrian uses one block west on Broadway. 

The plan is attempting to strike a diffi cult balance between the auto dominated character of the area with the needs 
of getting pedestrians and cyclists to the station. This balance is made more diffi cult because El Camino is a state 
controlled route which Millbrae does not have jurisdiction over. Therefore the plan focuses on areas outside the 
right-of-way. However, Millbrae can make improvements to the sidewalks, buildings and crosswalks. The SASP 
specifi cally calls for these improvements: wider sidewalks, large canopy trees, a frontage road on to the west, higher 
intensity land uses, and a new square. All traffi c calming measures are reserved for Broadway Street.

3.2.4  Transit Operators’ Transit Oriented 

  Development Goals

This section will describe future development of the east side bus bays as well as the transit oriented development 
(TOD) policies of BART, Caltrain and Samtrans. All operators have stated TOD policies which support the goals 
of the SASP. 

Figure 14: California 
Avenue extension. 
Source: Executive 
Summary, 6.

72 SASP, Circulation, 40.
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BART’s TOD policies include: 

1. Increase transit ridership and enhance quality of life at and around BART stations by encouraging and sup-
 porting high quality transit-oriented development within walking distance of BART stations.

2. Increase transit-oriented development projects on and off BART property through creative planning and 
 development partnerships with local communities.

3. Enhance the stability of BART’s fi nancial base through the value capture strategies of transit-oriented 
 development.

4. Reduce the access mode share of the automobile by enhancing multi-modal access to and from BART stations 
 in partnership with communities and access providers.73 

BART plans to develop the east side station surface parking lots. This area is currently used for Samtrans bus 
bays, the kiss-n-ride drop off area and extra parking. Either offi ces or a hotel will be built on the site and will be 
governed by the SASP. When development occurs, the bus bays and kiss-n-ride will be relocated to the west side 
of the station. 

Samtrans has similar TOD policies which include:

1. Implementing TOD-friendly zoning code

2. Prepare a specifi c area plan or station area plan

3. Reduce residential parking minimums per parcel, establish parking management programs and allow for in-lieu 
 fees for on-site retail parking

4. Allow in-lieu fees in place of affordable housing requirements for small development

5. Create more pedestrian and bike friendly streets to increase access to stations

6. Create a bicycle plan for each local community74 

Samtrans is also taking part in an effort to spur transit ridership on a more regional scale through the Grand Bou-
levard Initiative. This project is a collaboration of 19 cities and counties on the peninsula, including Millbrae, who 
envisions the creation of a boulevard that is more pedestrian, bike and transit friendly. Recently it drafted a report on 
multi-modal access and context sensitive design guidelines. Two guidelines of interest to this report are: 1) apply the 
Green Building Initiative based performance measures in project planning and evaluation; 2) differentiate mobility 
policies to refl ect corridor development policies. The fi rst policy would use a recognized standard to help evaluate 
progress and the second would help prioritize mode-specifi c infrastructure for different parts of the corridor and 
make them more context sensitive. 

Caltrain commuter rail system has similar policies to improve access for pedestrians and bicycles, which support 
the SASP. Its access priorities in order of importance are: walk, transit, bike, followed by cars.75 Caltrain is a 
leader in bicycle accessibility because each train set can carry between 16 and 48 bikes. Due to large demand dur-
ing commute hours, even this large capacity is often not enough and bicyclists are left behind on the platform.

The California High Speed Rail Authority (HSR) has chosen Millbrae for a stop along the peninsula due to its 
proximity to the airport. The location of the station is yet to be determined. Service should begin within the next 
ten years. It is likely that some of the development around the station is being spurred by the prospect of a future 
HSR stop.

73 Bay Area Rapid Transit District,  Request for Developer Qualifi cations, Millbrae BART Station, December 24, 2008, 6.
74 San Mateo County Transit District, Short Range Transit Plan Fiscal Years 2008-2017, Adopted January 9, 2008, 57.
75 San Mateo County Transit District, Draft Caltrain Access Policy, 1. 

16 Milbrae SASP



3.3  Summary of the Policy Context

Overall the policy context set out in the SASP is highly supportive of increasing intensity of uses on the west side 
of the station which will improve the environment for pedestrians and cyclists. Many of these improvements have 
the potential to increase the ease of access for people walking and cycling, but it does not address the need for a 
path to bridge over El Camino. Wayfi nding strives to address this need through the creation of a continuous path 
with integrated pedestrian and bicycle facilities. The SASP does not propose a wayfi nding study that would create 
a direct connection from downtown to the station. In addition, the SASP does not include policies that would create 
any bicycle infrastructure such as bike lanes or off-road paths. This section will describe the stregths and weak-
nesses of the SASP.

3.3.1  Strengths of the SASP

The SASP sets out a consistent and comprehensive vision for recreating the station area. This vision has prioritized 
pedestrian improvements to help the people of Millbrae safely walk to and from transit. The plan succeeded in keep-
ing most parking on the east side so as to create a pedestrian friendly public square on the west side. The California 
Drive extension will give more direct access for buses to the station yet keeping it below grade thus separating it 
from pedestrian traffi c. The creation of a signalized crosswalk at Victoria Avenue will offer a more direct route for 
non-motorized modes.

The most visionary part of the SASP is the creation of a station square framed by mid-rise buildings with uses that 
will activate the space. The square would create a sense of place that is missing at the station. As well, building 
parking below it would allow the square to be level with the station platform and El Camino. If the square and tick-
eting platform were on the same level, people would enter that station at the ticketing level and only have to take an 
escalator down to the boarding area. Instead, they now have to go up to the ticketing area, then back down to reach 
their train. 

3.3.2  Weaknesses of the SASP

The Station Area Specifi c Plan is more than 10 years old at this point and needs to be updated. When it was written 
the inter-modal station was still fi ve years from completion. For example, the economic projections it was based on 
came from a report written in 1996. The development situation has changed dramatically and therefore the potential 
success of hotel, offi ce, or retail uses needs to be reassessed. The future High Speed Rail alignment was not taken 
into consideration and needs to be studied.

The SASP has no plans for any traffi c calming on El Camino which is necessary if the station is to be connected to 
downtown. Plus, in the 10 years since it was written the awareness of the many problems caused by car dependence 
have increased people’s awareness of the advantages of traffi c calming. Therefore, planning processes such as the 
Grand Boulevard Initiative, which seeks to increase densities along El Camino and lessen the impact of traffi c, 
should be integrated. As well, there is a precedent for greater cooperation between Caltrans and local governments. 
The City of San Jose is actively working to divest Caltrans of control of El Camino and make it more neighborhood 
oriented. It is unlikely that Millbrae would want the responsibility for maintaining El Camino, but Caltrans may be 
more open to actively working with Millbrae to improve pedestrian and cyclist access. 

There are only two bike related goals in the SASP which call for more bike parking at the station and accommo-
dation of the regional Bay Trail.76 The latter goal is hindered by the lack of bicycle lanes on the Millbrae Avenue 
overpass of the rail yard. It presents a major barrier for the Bay Trail that has not been overcome since the plan was 
written more than ten years ago. One likely reason for this is that the City does not have a bicycle program nor a bi-
cycle plan in its General Plan to help coordinate bicycle infrastructure. Current bike planning is part of the Millbrae 
Parks and Recreation Department and therefore is focused more on recreational cycling rather than commuting. In 
addition, there are only two bike related goals in the circulation section of the SASP.

76 SASP, Circulation 45.
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4.1  Introduction

Millbrae is a small suburban town of about 21,000 residents on the San Francisco peninsula. Since 2003 it has been 
home to a new multimodal transit station, which brought together BART, Caltrain and Samtrans under one roof. To 
make the most of this opportunity, Millbrae wrote an ambitious station area plan in 1998 to recreate the under used 
area to the west as a new pedestrian oriented plaza and gateway to town. Unfortunately the plan does not create a 
path from downtown Millbrae to this new gateway. It only considers the area from the station to El Camino Real (El 
Camino). This chapter will examine the existing conditions along the defi ned wayfi nding path which can be seen 
in Figure 15.

Millbrae’s street network 
is a typical suburban two-
lane, residential grid pat-
tern, which has been shown 
to be conducive to walking 
and cycling. The heart of 
Millbrae is its downtown 
commercial corridor along 
Broadway, which is often 
accessed on foot because 
it is well planned for pe-
destrians. Regrettably, that 
walkable pattern ends at El 
Camino, where six lanes of 
high volume traffi c form 
a barrier to pedestrian and 
cyclist access to the sta-
tion. In practice, El Camino 
functions as the edge of 
Millbrae in people’s mental 
maps, thus residents do not 
consider walking or riding 
to the station because they don’t imagine that it is there. The introduction of a wayfi nding path will bridge this gap 
and encourage residents to embrace the station.

The existing conditions for pedestrians and cyclists along the wayfi nding path vary widely from the highly pedes-
trian oriented Broadway on one hand, to the auto-dominated arterial, El Camino. This section will examine exist-
ing conditions along the path with a focus on locations that lack good pedestrian facilities. When the streetscape is 
redesigned according to the suggestions in this report, the route from Broadway to Victoria, across El Camino, and 
on to the station should be well used.

4.2  Structure of the Analysis

As part of this research, a walkability audit of the study area was conducted. Based upon that audit, four types of 
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Figure 15: Study area in red with wayfi nding path in blue.
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streets were identifi ed: arterial, buffer, downtown commercial and single-family. The fi rst section will be an exami-
nation of these four types of streets. Following that will be a description of the walkability audit and its fi ndings. The 
fi nal sections will discuss traffi c accidents; common pedestrian paths to the station; and strengths and weaknesses 
of Millbrae station.

4.3  Auto-Oriented El Camino Real (El Camino)

El Camino, also known as State Route 82, is a main arterial street linking San Francisco to San Jose. It is state 
controlled and maintained, thus limiting Millbrae’s ability to propose and make changes to it. In Millbrae, the right 
of way averages 150’ wide. In Millbrae it is constructed in a modifi ed boulevard fashion with heavy traffi c on the 
middle six-lanes and a single local traffi c lane on the west side. The local traffi c lane is fronted by restaurants and 
other commercial uses with a consistent façade conducive to walking. The east side of El Camino does not have a 
local traffi c lane. Its adjacent uses are auto-oriented with lots of driveways that break up the pedestrian path. The 
median alternates between a simple white paint treatment and a fully landscaped, raised median. These conditions 
exist along 65% of the entire length of El Camino from San Francisco to San Jose.78 The posted speed limit is 35 
mph. Figure 16 shows a street section of El Camino Real and the images in Figure 17 show the width of the right-
of-way. 

Figure 17: Images El Camino roadway.  Left, south-bound at Millbrae had three through lanes and two turn lanes; 
right, north-bound has three travel lanes.

Figure 16: Street Section of El Camino Real at Victoria Avenue.

78 Existing Corridor Conditions, Draft, 25.
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A quarter mile to the east is Highway 101 and just beyond that is San Fran-
cisco International Airport. Due to this proximity, El Camino and Millbrae 
Avenue handle commuter traffi c to and from the interstate, station, and air-
port, as well as local traffi c. There are no bike trails or lanes within the study 
area. On my many visits, I saw very few bicyclists on El Camino. Traffi c 
speeds and volumes discourage both commuting and recreational bicyclists, 
some of whom are seen riding on the sidewalks.

Samtrans operates three bus routes within the study area: 390, 391, and 397. 
There are several stops on both sides of El Camino, but there is only one 
shelter with seats for waiting passengers. In the walkability audit, shelters are 
considered an important pedestrian amenity. I only saw a few people waiting 
for the bus on El Camino. It is likely that most people get on or off on the east 
side of the station or simply continue further south.

Most of the uses on the east side are low-slung, auto-oriented businesses 
with curb cuts that break the sidewalk path and give little sense of enclo-
sure for pedestrians and cyclists. On the west side, a boulevard style, local-
traffi c street with active ground uses and a fairly consistent façade line has 
been built. There are ample sidewalks, pedestrian scale lighting, trees and 
angled parking, which provides a good buffer from traffi c (Figure 18). This 
street has succeeded in providing an ample buffer from the high-speed traf-
fi c on El Camino needed to create a pedestrian friendly commercial district. 
The recent addition of a fi ve-story, medium-density residential building be-
tween Chadbourne and Victoria further bolsters the sense of enclosure and 
safety (Figure 19). 

Figure 20 is a study of the building façade line (in red). It shows the rela-
tively consistent façade on the west side, which gives a good sense of en-
closure for pedestrians. The east side has a more irregular line due to many 
driveways that break up the sidewalk and force walkers to contend with 
moving vehicles. 

The Millbrae Avenue intersection is of particular concern due to great width 
and free right-turn lanes. The crosswalk over El Camino on the north side 
of the intersec-
tion is 113 feet 
long, ending 
at a triangle-
shaped pedes-
trian island on 
the north-east 
side. That is-
land, which is 
another 20 feet 
from the curb, 
straddles a free 
right turn for 
drivers turning 
onto El Cami-
no. The sight 
distance for 
drivers and pe-

Figure 18: Active pedestrian uses 
on local traffi c street.

Figure 19: Five-Story, medium-
desnity building

Figure 20: El Camino facade line study in red.
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destrians is very short, as seen in the images 
in Figure 21, creating a potentially dangerous 
condition.

4.4 

Pedestrian-

Oriented Broadway

Broadway is a pedestrian oriented street which 
forms the downtown commercial corridor of 
Millbrae and the heart of the wayfi nding path. 
This two-lane street has many good wayfi nd-
ing attributes: active ground fl oor uses, con-
sistent design elements, ample sidewalks, 
buffers, and slow traffi c speeds. The northern 
end of the study area is only a 10 minute walk 
to the station and thus within normal distanc-
es people will walk to access the station. The 
only aspect of good wayfi nding missing is 
signage directing people to the station. Figure 
22 shows a section of Broadway.

The next several images in Figures 23 - 27 
show the various pedestrian-friendly facili-
ties on Broadway which could be replicated 
on the buffer streets and El Camino so that 
the wayfi nding path would have consistent 
design elements all the way to the station.

Figure 21: Free right turn at Millbrae and El Camino.  Top, short 
sight distance for pedestrians; bottom, view of entire pedestrian 
island.

Figure 22: Street Section on Broadway.

22 Existing Conditions



Figure 23 (above): 
Active ground fl oor 
uses on Broadway.

Figure 24 (right): 
Distinctive pavers 
highlight the cross-
walk.

Figure 25 (left): 
Grocers with 
produce outside 
enliven the sidewalk.

Figure 26 (bottom 
right): Bulb-outs 
with planters and 
large trees are a 
good buffer from 
traffi c and offer 
places to sit.

Figure 27 
(bottom left): 
Pedestrian 
scale lighting 
creates an 
inviting 
evening 
atmosphere.
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4.5  Buffer Streets Need Consistent Facades

These streets act as a buffer and traffi c calmer between the high-volume El Camino and pedestrian-oriented Broad-
way. These streets include: Taylor, Hillcrest, La Cruz, Victoria and Chadbourne as shown in Figure 28. Though 
the right-of-way on these cross-streets is similar to that of the single-family streets, the buffer streets are different 
because of heavier traffi c, commercial land uses and junction with El Camino.

Currently Hillcrest and Millbrae Boulevard are the only signalized intersections along El Camino; which are, de-
facto, the only safe places to cross. Taylor and La Cruz have striped crosswalks which are rarely used due to large 
traffi c volumes. Victoria has no pedestrian facilities, though the station area plan calls for a signalized intersection 
here. There are complete sidewalks along all these streets, which are about 8 feet wide and most buildings do not 
have setbacks. Adjacent land uses vary from offi ces, restaurants, or gas stations.

The conditions of the wayfi nding path on Hillcrest and Victoria vary considerably (Figure 29). On Victoria there 
are no ground fl oor uses and sidewalks are so narrow that two persons cannot walk side-by-side. On Hillcrest near 
Broadway there are no setbacks, several restaurants, and good sidewalks. At the intersections of El Camino at 

Hillcrest and La Cruz the gas stations and 7-Eleven break the continuity with large 
setbacks and curb cuts, which interrupt the sidewalk. Little or no setbacks on all buf-
fer streets is an important wayfi nding path element because it creates a comfortable 
walking environment. 
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Figure 28: Buffer streets. One block of streets between El Camino and Broadway.

Figure 29: Image of varying sidewalks. Left, consistent facade on Hillcrest; middle, large curb-cut in front of 7-Elev-
en; right, lack of ground fl oor uses on Victoria.



Figure 30 shows a consistent façade line at Victoria until La Curz, where it is broken by the 7-Eleven. You can see 
the buildings on Broadway have a consistent facade that gives a good sense of enclosure.

4.6 Single-Family  

 Residential   

 Streets Need 

 Few Changes

These streets are laid out in a traditional grid 
form with only single-family residential land-
uses include: Taylor, Hillcrest, La Cruz, Victoria 
and Chadbourne west of Broadway as shown in 
Figure 31. These low-traffi c, two-lane suburban 
streets have parallel parking and sidewalks with 
trees that are conducive for walking and cycling. 
The only drawback is that there is a hill rising 
westward, but its steepest portions fall outside 
of the study zone. This concludes the assess-
ment of the four street types in Millbrae.
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Figure 30: Facade Line  (in red). Source: Author

Figure 31: Map of 
single-family residential streets.



4.7  Traffi c Accidents in Study Area

Figure 32 is a map that shows locations of traffi c accidents from 2006 to early 2010 within the study area. The major 
injuries category means that one or more persons had life threatening injuries. The minor injuries category means 
that 1, 2, or 3 persons had minor injuries in the crash. It is not possible to isolate non-motorized injuries because 
Millbrae does not separate pedestrian and bicycle crashes from other types.

The map shows that all major and most of the minor crashes have occurred on El Camino at almost every intersec-
tion. The intersections of Hillcrest and Millbrae have had multiple crashes of each type. This is particularly trouble-
some at Hillcrest, where there has been at least one serious  and 3 minor crashes, because it is on the proposed 
wayfi nding path. The intersection at Linden Avenue, (directly in front of the station) which is the only entry point to 
the station on the west side, has had one major crash as well. It is likely that these accidents have occurred because 
of the amount and speed of traffi c on El Camino. Given that there are multiple accidents at intersections on the 
wayfi nding path more effort needs to be made for safe passage of pedestrians and cyclists on El Camino.

Only minor, one-person accidents have occurred on the other streets in the study area. This is likely due to the slow 
speed and a narrow roadway. As well, all these intersections have painted crosswalks, parking to slow traffi c, and 
other traffi c calming measures. 

4.8  What are Walk Audits 

  and How Can They Assess Existing Conditions? 

Walk audits are a relatively new tool which identifi es and then measures specifi c aspects of the pedestrian environ-
ment. Much of the early research into walk audits was motivated by a concern about residents’ deteriorating health 

and its connection to the built environment. 
These early researchers recognized a need 
to develop consistent, reliable and effi cient 
ways to quantify and evaluate the walking 
and cycling environment. There is still much 
debate within the fi eld about the criteria that 
contribute to walkability. Typical audits mea-
sure the following: transportation, land-use, 
physical disorder, safety, signage, and the 
social environment. The audit used in this 
research helped assess existing conditions in 
two ways: 1) identifying whether pedestrian 
and bicycle facilities exist for certain street 
segments; 2) rating the overall condition and 
feel of those same segments, based on spe-
cifi c criteria. The goal was to assemble this 
information in order to identify locations 
that are either good for walking or cycling, 
or need design attention. 

4.8.1 

Walkability  Audit 

Instrument 

Development (WAI)

Building on previous efforts by Teri Picora 
et al., Kelly Clifton et al. created the Pedes-
trian Environment Data Scan (PEDS). This 
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Figure 32: Locations of traffi c accidents from 2006-10.



single page audit instrument developed in 2006 contains 40 questions which focus on traffi c controls, land-use 
characteristics, and pedestrian and bicycle facilities. The next step in the development of the walk audit instrument 
(WAI) was performed by George Schroeder in his master’s thesis. His contributions were: adding a 0-100 scoring 
system and changing the wording of various questions to meet the needs of a more suburban street network. The 
instrument used in this study was adapted from Schroeder’s. The main changes to the instrument enhanced the dif-
ferences between high-traffi c arterials (El Camino) and low-traffi c commercial (Broadway) and residential streets. 
These changes included: the addition of a question about the noise level of the street section and the increase of 
point values for two-lane streets and slower speed limits. 

Intuitively, it makes sense that a cyclist or pedestrian is more likely to want to walk on a low-traffi c street because 
it is more pleasant. Current research shows that excessive noise, defi ned as “unwanted sounds and vibrations”  is a 
deterrent for pedestrians and bicyclists. A typical arterial street has a decibel level of about 90 while at the other end 
of the spectrum, a residential street has a level of about 70 decibels. One of the major contributors to traffi c noise is 
speed, thus the lower decibel level of residential streets. Therefore, by increasing the points for these questions, the 
instrument was able to better assess these experiential qualities.

Many non-academic checklists use a scoring system that ranks streets on a scale between 0-100. Audits from the 
Pedestrian and Bicycle Information Center and the Centers for Disease Control use this method. This research pa-
per has adopted a similar scoring system because it is a simple way to compare different street sections. I have also 
made minor changes in wording and ordering of questions to better suite the needs of the study area. 

I also found that the PEDS/ Schroeder instrument did not have enough measures to indicate that the high-volume El 
Camino is much different than the pedestrian friendly Broadway. To compensate for these differences, I changed the 
numerical values of certain questions of the WAI so that it placed a larger emphasis on rating the qualities of traffi c 
and the street. These questions include: noise level, traffi c volume, number of lanes and presence of medium and 
low volume driveways. The goal was to make these measures constitute 25%, or 25 points, of the total 100 points. 
These measures necessitate this level of importance because the qualities of the street have a large effect on the 
pedestrian experience. Also, these 25 points will balance out other points given for things like trees, pedestrian light-
ing or concrete sidewalks. For example, a six-lane street with nice trees, side parking and wide sidewalks will most 
likely not be very walkable as compared to a two-lane commercial street with fewer trees but consistent facades. In 
other words, traffi c calming is an essential part of walkability and is important for creating a wayfi nding path that 
people will naturally want to use See Appendix A for the walk audit form.

4.8.2  Major Features of the Walk Audit Instrument

The WAI is broken up into fi ve parts: environment, pedestrian facilities, road attributes, walking/cycling environ-
ment, and subjective assessment of segment. The environment section assesses land-uses, slope, and type of in-
tersection. Pedestrian facilities assesses such things as path materials and sidewalk completeness. Road attributes 
focuses on the overall conditions of the street. The walking and cycling environment section assesses such things 
as the presence of wayfi nding aids and bus stops. The fi nal section, the subjective assessment, allows the auditor to 
give an overall rating of their subjective experience of the street. Using a scoring system of 0-100, we categorized 
streets in four ways: excellent (90-100), good (75-89), fair (60-74), and poor (0-59).

4.8.3  Walkability Audit Methodology

A three-step process was used to conduct an audit of a given street segment. First, data were collected using the 
WAI form during August and September 2010. Next, data from the audit sheets were entered into a Microsoft Excel 
spreadsheet for analysis. See Appendix A for tabulation sheets. Finally, the results were visualized through maps 
produced with ArcGIS and Adobe Illustrator.

4.8.4  Walkability Audit Findings

The audit found that there are four different types of streets in Millbrae: arterial (El Camino), buffer streets, com-
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mercial (Broadway), and single-family residential. Broadway was rated “good” with an average score of 75 because 
it is engineered for pedestrians and not for cars. Not far behind, with a “good” rating and average score of 73, are 
the buffer streets which are engineered to slow traffi c from El Camino. The single-family residential streets were 
also rated “fair” with an average score of 67. These streets lost points due to narrow sidewalks, a lack of different 
kinds of uses, and the slight hill. El Camino was rated “poor” with an average score of 56. Figure 33 is a map which 
shows the how each street type was rated. 

4.9  Routes Commonly Used to Access  the Station  

There are few accessible routes to the station from downtown Millbrae. Only two intersections are signalized along 
El Camino at Hillcrest and Millbrae. Taylor and La Cruz Avenue only have painted crosswalks while Victoria and 
Chadbourne have no marked crosswalks. Given that the average daily traffi c on El Camino is 30,000, these mid-
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block crossings are not often used. As well, the crossing at Millbrae is not conducive to walking because of its great 
width and free right turn. From observations and questions asked of travelers, most people use Hillcrest to cross El 
Camino. Millbrae does not collect on the numbers of pedestrians or cyclists using their streets, so it is not possible 
to cite specifi c numbers.

4.10  Conditions at Millbrae Multi-Modal Station

Millbrae Station brings together three major transit systems in one place: BART, Caltrain, and Samtrans. The major 
problem at the station is a diffi culty in navigating between each system due to poor legibility of the station, com-
pounded by inadequate signage. The rest of this section will highlight the strengths and weaknesses of the station.

Station Strengths:

• Location: as the southern-most BART station on the peninsula it offers many San Francisco-bound workers an 
 easy way to travel; it very close to San Francisco airport; it is within a half-mile walking distance of many 
 Millbrae residents. 

• It is at the center of an ambitious redevelopment plan to create a new town square/ hotel/ offi ce complex; the new 
 square will be lifted up to be level with El Camino and the concourse level of station, thus eliminating the hill that 
 currently exists.

• Brings together three transit operators: BART, Caltrain and Samtrans. 

• Cars are generally kept apart from non-motorized modes. All parking is located on the east side which keeps the 
 cars away from anyone walking or cycling to the station from Millbrae. 

• The Station Area Specifi c Plan (SASP) calls for new bus bays on the west side and for extending California Street 
 farther north to create a circulator street. 

• On the concourse level, the BART station agent booth is fairly easy to see. 

• Transfer from north-bound Caltrain to north-bound BART is very good.

Station Weaknesses:

• The layout of the station does not delineate the platforms for BART and Caltrain very well.

• Wayfi nding signage in the station uses same font, color, and style for all three operators, making guidance non-
 intuitive.

• Very little wayfi nding signage is posted on the west side entrance.

• The north-bound Caltrain platform entrance is hidden and has poor wayfi nding signage.

• Locating the BART train platform after entering the gated area is confusing.

• Few long-term bike lockers and short-term bike racks.

The greatest asset of the station, the unifi cation of three operators, is also its weakest point. This is due to travelers 
having a hard time navigating between each system. In order to properly orient travelers, more effort must be made 
to clearly guide them. The locations of the various boarding platforms is unclear and the wayfi nding signage that 
uses the same font, style, and color rather than distinct signage for each system. Figure 34 shows examples of cur-
rent signage.

Entering the station from the east side is fairly intuitive because one must go up the same escalator to access both 
BART and Caltrain. Once on the concourse level things are not as clear because one can only see the BART turn-

Figure 34: Current signage at the station. BART signs (left). Current Caltrain signs (right).



stiles. To access Caltrain one must walk to the 
far side and go back downstairs. The escalator to 
the San Jose bound trains is not too hard to fi nd 
while the San Francisco bound train entrance is 
hidden behind an elevator and down a long cor-
ridor. Figure 35 shows the inadequate signage 
(doesn’t mention direction) and Figure 36 shows 
the long corridor to the north-bound trains.

The west side of the station is almost devoid of 
wayfi nding signage altogether. There are no vis-
ible signs that say it is a transit station nor where 
the entrance is or that the visible train tracks are 
for Caltrain. Figure 37 shows the lack of signage 
on west-side entrance. A traveler must assume she 
must take the escalator up to access the boarding 

platforms. Once on the concourse 
level, there is little directional sig-
nage. As well, the simple fact that 
one must go up and then back down 
to access all trains is confusing. There 
is no other way around this problem, 
but it could be ameliorated through 
better wayfi nding signage.

4.11  Conclusion

The goal of this chapter was to ex-
amine the existing conditions with-
in the study area that are in need 
of pedestrian and bicycle improve-
ments. It identifi ed the strengths and 
the weaknesses of the wayfi nding 
path at and near Millbrae station. 
It found that El Camino is a barrier 

to accessing the station for 
pedestrians and cyclists. It 
also acts as an edge in the 
minds of Millbrae residents 
and therefore is not includ-
ed in their mental maps. If 
crosswalks that incorporate 
all the elements of good 
wayfi nding design were ap-
plied to crosswalks over El 
Camino, the most diffi cult 
problems would be solved. 
The next chapter will build 
on the identifi cation of these 
problems and apply the best 
practices of wayfi nding to 

suggest solutions.
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Figure 35: Bad signage to San Jose trains.

Figure 36: Long corridor to San Jose trains..

Figure 37: No signage can be seen on west side entrance.
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The goal of this project is to recommend bike and pedestrian wayfi nding improvements along the wayfi nding path 
from downtown Millbrae to the Intermodal Transit Station. Features of this path include: pedestrian oriented ground 
fl oor uses, complete sidewalks with buffers from traffi c, bike lanes, crosswalks with bulb-outs, and median islands, 
and pedestrian oriented lighting. This chapter will explore the applicability of wayfi nding design to the four types 
of streets in Millbrae: arterial, buffer, commercial, and single-family.

5.1  Guiding Design Principles

The following recommended design principles will create a wayfi nding path by generating a strong mental map of 
the station area and how the station connects logically to the Broadway corridor. The creation of a continuous cor-
ridor of sidewalks and shops will make this path the most obvious and attractive way for the traveler to get to the 
station. The following principles will create a path that is easy to remember and pleasant to walk. 

Principles

1. Create a set of design guidelines that institutionalizes the principles listed below. Form-based codes are one way 
 to accomplish this. 

2.  Designing a consistent and recognizable wayfi nding signage package utilizing kiosks at critical directional 
 decision-making locations will further encourage and guide station users. These locations would include all 
 intersections on Broadway and the intersections of Hillcrest and Victoria at El Camino Real. This signage should 
 be installed with only one pole and be combined with other street furniture wherever possible. It should be 
 installed outside the active part of the sidewalk and could be located on the bulb-out if necessary.

3. Building sidewalks with a minimum width of 9 feet. Additional sidewalk width free of obstructions with a buffer 
 of on-street parking and/or trees provides a sense of safety and comfort.

4. Painting white crosswalks spanning the signalized intersections at Hillcrest and Victoria Streets on the north, 
 south, east, and west corners combined with refuge islands between 6-10 feet wide. Maintaining the median 
 strip of 6-10 feet wide on ECR will provide space for pedestrian refuge islands, which will help guide and protect 
 pedestrians and cyclists approaching the station. Instituting generous signal timing at the signalized intersections 
 (no faster than 4 feet/second) with crosswalks encourages the user to move at a comfortable and natural pace 
 toward their destination.

5. Installing bulb-outs at all corners of all intersections of El Camino with the buffer streets will shorten crossing 
 distances for pedestrians.

6. Increasing the density of development along El Camino. Encourage the construction of buildings that are 
 between 50-60 feet tall (fi ve stories) to create a sense of place and scale. Buildings on El Camino, especially at 
 corners, should have landmark style designs that create a strong impression from the street and sidewalk. 
 Develop context-sensitive, mixed-use buildings along Broadway and buffer streets.

7. Installing pedestrian scale lighting on all streets fronting the wayfi nding path. Include side streets if fi nancing is 
 available.

8.  Placing street furniture such as newspaper boxes, benches, and bollards outside of the pedestrian circulation zone 
 of the sidewalk and not closer than 2 feet from the curb. Bike racks should be provided as close to businesses as 
 possible and parallel to the street. 
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9. Reducing the width of the lanes on ECR to no more than eleven feet if the six-lane confi guration is maintained. 
 If a four-lane confi guration is feasible, wider traffi c lanes and a bike lane could be installed. The bike lanes 
 should be at least six feet wide and placed to the right of traffi c lanes next to the curb.

10. Installing class III bike facilities (sharrows) on other selected streets in the study area. Many of the streets in 
 Millbrae are too narrow for separated bike lanes without removing parking. Traffi c speeds are slow enough to 
 allow bikes and cars to share the roadway.

Table 1 is a matrix of the principles listed above along with the four types of streets. It illustrates which principles 
apply to each street type.

5.2  Description of Facilities to be Used

This section will describe in detail the facilities identifi ed in the principles. 

Street furniture includes all of the following elements that are typically 
placed along the sidewalks outside of the pedestrian circulation zone to 
enhance the use and comfort of the street. If there is enough room to build 
longer bulb-outs, street furniture could be placed there. These include:

1. Wayfi nding signage 5. Newspaper racks
2. Bulb-outs 6. Bicycle racks
3. Bollards 7. Trash receptacles

4. Pedestrian scale lighting  8. Seating
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Table 1: Matrix of Suggested Improvements

Arterial (El Camino)
Buffer 
Streets

Commercial 
(Broadway) Single-Family

Wayfinding Signage

Improved 
Cross/Sidewalk

Bulb-Outs

Ped. Lighting

Increase Density

Street Furniture

Reduce Lane Width

Bike Lanes [1]

Design Standard

[1] With two-lane confi guration

Figure 38: Examples of Wayfi nding signage above and on page 33. 



Some level of wayfi nding signage should be placed on all street corners along 
the wayfi nding path to help travelers make navigation decisions. Two levels 
of wayfi nding signage are suggested depending on the needs of a given inter-
section. These include: a map with points of interest highlighted and direc-
tional arrows. Some intersections may need both elements while some may 
only need directional arrows. For example, Victoria Boulevard is a key deci-
sion spot and therefore has a greater need for information and as such both 
elements should be installed. The design of the poles, maps and directional 
arrows should be consistent along the whole route. The literature review sec-
tion contains a more in-depth discussion of the important elements of a map. 
The images in Figure 38 show a few of the cutting edge types of signage used 
by the Legible London wayfi nding project. At the top is a map with popular 
locations in 3-D and a white ring signifying a fi ve-minute walk. The middle 
image shows the size of a typical kiosk followed by the bottom image which 
is a directional arrow showing length of time it takes to bicycle rather than the 
distance in miles. 

Some innovative signage designs incorporate multiple items on the same 
pole instead of one pole for each item. For 
example, a street lamp pole can have a 
trash receptacle and a wayfi nding arrow 
attached to it. This saves space and reduces 
clutter.

Standard bulb-outs of between 7-8 feet wide 
and two car lengths long should be provided on 
all corners where feasible. These bulb-outs sup-
port easier and safer street crossings for pedes-
trians by shortening the total length of the cross-
walk by approximately fourteen feet. Bulb-outs 
have the added benefi t of allowing for slightly 
shorted traffi c signal cycle, thereby improving 
traffi c fl ow along ECR. Figure 39 shows a bulb-
out which gives extra space for street furniture. 
Though the circulation zone has been narrowed 
a little by the bench, the sidewalk is at least 9 
feet wide.

Bollards, as seen in Figure 40, are useful to 
delineate the pedestrian zone from the vehicle 
zone for added safety. Due to the large traffi c 
volumes turning from and onto the buffer streets from ECR, bollards 
should be added at these intersections. The street-side edges of the 
bulb-out is the ideal location.

Pedestrian scale lighting should be used along the entire wayfi nding 
path to form a consistent design element and illumination. These lights 
should be between 12-15 feet high so that it lights up the pedestrian 
zone of the sidewalk (Figure 41).

Seating and bike and newspaper racks could be placed in portions 
of the bulb-out outside the circulation zone (Figure 39). They should 
be set back from the curb so as not to be hit by cars. Bike racks should 
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Figure 38 cont’d: Examples of 
wayfi nding signage. Middle, ki-
osk; left, arrow.  
Source: Transport for London, 
“Legible London,” under “Sign 
Gallery,“ http://www.tfl .gov.uk/
microsites/legible-london/7.
aspx (accessed September 12, 
2010).

Figure 39: Bulb-
out with street 
furniture and 
seating.  There 
is still room for 
walking space.

Figure 40: Bollard at the edge of side-
walk.



be placed near business entrances to provide preferential access for cyclists. 
These racks should be the inverted “U” design, placed in-line with the curb 
to ensure it stays outside of the pedestrian circulation zone. 24 inches of 
space on each face of the “U” should be provided. Benches should be perma-
nently attached to the sidewalk and arranged to create outdoor living rooms 
as gathering places. Local businesses could also apply for permits to place 
tables on the sidewalk instead of permanent benches.

5.3 

Recommendations for Arterial

El Camino is a state controlled and maintained route that is outside the ju-
risdiction of the town of Millbrae. It is a key link in accessing the station on 
foot or by bike and therefore planning for non-motorzied modes needs to be 
done to make it more accessible. The suggested improvements include:

• Wayfi nding signage

• Improving crosswalks at Victoria and Hillcrest with refuge islands and a 
 planted median

• Bulb-outs at all intersections

• Widening sidewalks to a minimum width of 9 feet with buffers 
 of trees and/or on-street parking

• Pedestrian scale lighting

• Increasing density with landmark style buildings of 50-
 60 feet (similar to new fi ve-story multi-family housing at 
 Chadbourne)

• Placing street furniture on the west side, local lane. This could 
 include, bike racks and benches in front of businesses and news-
 paper boxes. Bollards should be used to protect the sidewalk 
 where it meets the street

• Narrowing lanes to a maximum of 11 feet for six-lane confi gura-
 tion. Wider lanes would be possible for a four-lane confi gura-
 tion

• Bike lanes if the four-lane confi guration is chosen

• Creating consistent design standards to implement and institu-
 tionalize these changes

Millbrae should create a new set of design standards to insure con-
sistency along the entire wayfi nding path. A nine foot sidewalk, 
buffers, and active ground uses should be present on Victoria, Hill-
crest, and ECR to ensure that pedestrians have a consistent and 
continuous level of facilities all the way to the station. Millbrae 

could use a different character of design so that ECR and the buffer streets would feel different than Broadway.

The preferred width of a pedestrian refuge is 6-10 feet. The median should be planted with small, drought-tolerant 
shrubs that require little maintenance and water. Continuous green planting will provide uniform color and texture 
along ECR. Figure 42 shows a planted median in New York City.

The unsignalized intersections at Taylor, La Cruz and Chadbourne should be designed to include bulb-outs and 
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Figure 41: Pedestrian scale light-
ing.

Figure 42: Planted Median. Source: New 
York City Department of Transportation, 
Street Design Manual, (New York City, 
2009), 6.
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painted crosswalks. In addition, pedestrian actuated indicators such as fl ashing beacons and warning signage to alert 
vehicles should be installed. Though most pedestrians will cross at the signalized intersections, it is best to have a 
very porous route to the station which offers many route choices. Figure 43 is a rendering of the proposed layout of 
the signalized intersection of Victoria and ECR if all designs were implemented.

5.4  Buffer Streets

These streets function as buffer between faster and heavier traffi c on ECR and calmer speeds on Broadway and the 
single family streets. This category includes: Taylor, Hillcrest, La Cruz, Victoria, and Chadbourne. These streets, 
especially Hillcrest and Victoria, are integral parts of the wayfi nding path to the station. The improvements to these 
streets include:

• Wayfi nding signage

• Bulb-outs, refuge islands, and bollards at ECR crossings

• Minimum sidewalk width of 9 feet with on-street parking and/or trees as buffers from the street

• Pedestrian scale lighting

• Consistent design standards that create a sense of enclosure similar to Broadway

• Bike racks in front of businesses

Millbrae should install wayfi nding signage at all intersections in order to guide people to the station. Full wayfi nd-
ing kiosks, with map and directional arrows, should be installed on all intersections of Hillcrest and Victoria because 
these fall within the wayfi nding path. If funding is available, the kiosks should be on both sides of the intersection. 
Directional arrows should be installed on all other corners at: Taylor, La Cruz, and Chadbourne. 

The intersections of these streets with Broadway are all very well planned for non-motorized modes. The connec-
tions with ECR are much more problematic as mentioned in the existing conditions chapter. The gas station and 
7-11 on Talyor and Hillcrest need to have treatments to protect the sidewalk from vehicles. Millbrae could install 
trees or a low wall/ fence along with more narrow entrances to protect pedestrians. Millbrae could also change zon-
ing at one or more of these corners to continue the pedestrian oriented design of the street sections further south. 

Figure 43: Intersection of Victoria and ECR with design improvements.



5.5  Broadway Commercial Corridor

Broadway forms the heart of the wayfi nding path with its active pedestrian uses, wide sidewalks, consistent facades, 
and consistent design. This street is currently very attractive to walk and cycle on so there are only a few improve-
ments that need to be made. The pedestrian design of Broadway should be consistently applied along the rest of the 
wayfi nding path in order to create an intuitive and legible route to the station. Suggested improvements include:

• Wayfi nding signage

• Increasing density through mixed-use development

Wayfi nding signage should conform to the criteria identifi ed in the literature review which includes: design guide-
lines, placement on corners, include maps if space is available and directional arrows if not. The critical locations 
for wayfi nding signage are Hillcrest and Victoria since they are on the wayfi nding path. The other intersections 
should have directional arrows pointing toward the station.

Currently Broadway has a great collection of pedestrian oriented ground fl oor uses and Millbrae could add mixed-
use buildings that are 2-3 stories tall would which would add residents in a transit rich area. Though this is out of 
character for Millbrae, it might be better received in the future once densifi cation on ECR has occurred. 

 
5.6  Single-Family Residential Streets

The largest portion of streets in the study area are single-family residential in character. These streets are generally 
in good condition with slow speed limits, sidewalks and short block lengths. Unfortunately the drastic segregation 
of uses can become monotonous on foot and distances the services on Broadway farther away from most residents. 
Overall there are not many suggested improvements to these streets. These include:

• Ample sidewalks • Class III Sharrows on Magnolia Street

• Pedestrian scale lighting • Adding more density in the form of multi-family residences

These streets lack lighting, which is not inviting for pedestrians or bikes at night. Pedestrian oriented lighting is usu-
ally a light post of 12-14 feet tall that only lights up the sidewalk and edge of the street and are not a visual nuisance 
for proximal homeowners. These lights could be set to turn off or dim at around midnight so as to lessen energy use 
and light pollution.

In the current update of the circulation 
element of the general plan, Millbrae 
intends to add a bike section that in-
cludes the provision of bike facilities 
on city streets. Class III bike facilities 
(sharrows) would be located on Mag-
nolia, Hillcrest and Millbrae. Magno-
lia is a good alternative to ECR if one 
simply wants to access shopping but 
still does not afford a direct connec-
tion to the station.

A few of the street segments on Mag-
nolia, near downtown, have narrow 
sidewalks with sign poles in the cir-
culation zone as seen in Figure 44. 
Moving the signs out off of the side-
walk would increase the effective 
width.
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Figure 44: Sidewalk bisected by street sign.



5.7  Millbrae Intermodal Station

Many of the wayfi nding issues at the station can be solved with improved signage. The recommendations in this 
section are limited because of the prospect of California High Speed Rail and the many wayfi nding changes that will 
result from the station renovations for the new system. The proposed changes include:

• Introduction of wayfi nding signage at the west entrance

• Improvement of wayfi nding signage inside the station

• Addition of more short and long-term bicycle parking

As mentioned in the existing conditions section, the west entrance to the station has very limited signage. Supple-
mental signage should include large banner signs that can be seen from a distance indicating BART, Caltrain and 
Samtrans serve this station. A wayfi nding kiosk with map and directional arrows should be placed near the foot of 
the escalator to help orient arriving passengers and guide them to downtown Millbrae. Other signage needs to direct 
riders to board the escalator to access BART, Samtrans, and north-bound Caltrain trains.

The signage inside the station is confusing because it uses the same font, size and color for all three transit opera-
tors. Instead the signage should be more distinctive for each such as different colors or design to make navigating 
between operators more intuitive. Directional signage should use recognizable logos and colors of the transit opera-
tor instead of only the BART style signs. The image in Figure 45 below show existing and proposed signage. Lastly, 
some hospitals or other buildings with complex layouts use bands of color on the fl oor to guide people. These paths 
of color would make navigation much more intuitive.

This concludes the recommendation chapter.
 

Recommendations 37

Figure 45: Existing and proposed transit operator signage. Top left, existing Caltrain signs; top right, proposed 
Caltrain signs; bottom left, existing BART signs; bottom right, proposed BART signs.





Conclusion

This is chapter will summarize the principles and recommendations in chapter fi ve. These principles and recom-
mendations are the core changes that need to take place to create the wayfi nding path. This chapter will also discuss 
the contributions of the walk audit, limitations of this research, and the need for further study. 

  
6.1  Principles to Create the Wayfi nding Path

Below is a concise version of the principles listed in chapter fi ve. The application of these guidelines will create 
a system for the creation of a wayfi nding path to the station. A path is necessary because of the diffi culty crossing 
over El Camino. 

 1.  Create a set of design guidelines that institutionalizes the principles listed below. 

 2.  Designing a consistent and recognizable wayfi nding signage package along the wayfi nding path.

 3.  Building sidewalks with a minimum width of 9 feet. 

 4.  Painting white crosswalks spanning the signalized intersections at Hillcrest and Victoria Streets on the north, 
  south, east, and west corners combined with refuge islands between 6-10 feet wide. 

 5.  Installing bulb-outs at all corners of all intersections of El Camino with the buffer streets will shorten crossing 
  distances for pedestrians.

 6.  Increasing the density of development along El Camino. Develop context-sensitive, mixed-use buildings along 
  Broadway and buffer streets.

 7.  Installing pedestrian scale lighting on all streets fronting the wayfi nding path. Include side streets if fi nancing 
  is available.

 8.  Placing street furniture such as newspaper boxes, benches, and bollards outside of the pedestrian circulation 
  zone of the sidewalk and not closer than 2 feet from the curb. Bike racks should be provided as close to busi-
  nesses as possible and parallel to the street. 

 9.  Reducing the width of the lanes on ECR to no more than eleven feet if the six-lane confi guration is maintained. 
  If a four-lane confi guration is feasible, wider traffi c lanes and a bike lane could be installed. The bike lanes 
  should be at least six feet wide and placed to the right of traffi c lanes next to the curb.

10.  Installing class III bike facilities (sharrows) on selected other streets in the study area.

6.2  Specifi c Recommendations for Each Street 

  Type

6.2.1  Recommendations for Arterials (El Camino Real)

 1. Wayfi nding signage

 2. Improving crosswalks at Victoria and Hillcrest with refuge islands and a planted median

 3. Bulb-outs at all intersections

 4. Widening sidewalks to a minimum width of 9 feet with buffers of trees and/or on-street parking

 5. Pedestrian scale lighting

 6. Increasing density with landmark style buildings of 50-60 feet (similar to new fi ve-story multi-family housing 
  at Chadbourne)

 7. Place street furniture on the west side, local lane. This could include, bike racks and benches in front of busi-
  nesses and newspaper boxes. Bollards should be used to protect the sidewalk where it meets the street
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 8. Narrow lanes to a maximum of 11 feet for six-lane confi guration. Wider lanes would be possible for a four-lane 
  confi guration

 9. Bike lanes if the four-lane confi guration is chosen

 10. Creating consistent design standards to implement and institutionalize these changes

6.2.2 Recommendations for Buffer Streets

 1. Wayfi nding signage

 2. Bulb-outs, refuge islands, and bollards at ECR crossings

 3. Minimum sidewalk width of 9 feet with on-street parking and/or trees as buffers from the street

 4. Pedestrian scale lighting

 5. Consistent design standards that create a sense of enclosure similar to Broadway

 6. Bike racks in front of businesses

6.2.3 Recommendations for Commercial Street  

   (Broadway)

 1. Wayfi nding signage

 2. Increasing density through mixed-use

6.2.4 Single-Family Residential Streets

 1. Ample sidewalks

 2. Pedestrian scale lighting

6.3 What the Wayfi nding Study Accomplished?

This study found that evaluating Millbrae’s street network with a walkability audit and then proposing physical 
design changes to improve the pedestrian and bicycle realm would encourage more people to walk and cycle to the 
station. In other words, it was found that a wayfi nding path to the station could be created, using existing roads with 
improved sidewalks and crosswalks, which would join the Millbrae and the station area. This path would extend the 
mental edge of Millbrae past El Camino Real to the station.

It was found that the success of the wayfi nding path would be determined by its ability to bridge over El Camino 
Real both physically and mentally. The path would be able to  cross this wide strip of pavement in both ways 
through improved and continuous non-motorized facilities. Creating a mental map that crosses over El Camino Real 
to include the station is the toughest and most long-term goal of this report.

6.4 Limitations of This Report

This study was limited in two important ways: 1) Literature addressing the application of wayfi nding design to whole 
towns is fairly limited. 2) Due to a lack of literature, there are few examples where wayfi nding has improved access 
to a transit station. Therefore, this report could not evaluate an implemented wayfi nding design study to ascertain 
the validity of it application. For example, this report could not cite statistics that would refl ect how non-motorized 
facilities increase the number pedestrians or cyclists. To address this issue, this report cited closely relevant studies 
about increased density, types of preferred pedestrian and bicycle facilities, and the creation of mental maps.
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Currently pedestrian and bicycle planning focuses on creating a network of streets to improve general conditions 
for walkers and cyclists but it often does not consider destinations. This study is different in that it created one de-
fi ned route to a single destination. This defi ned path would be engineered to make the journey as important as the 
destination.

6.5 The Need for Future Study

In general, the pedestrian and bicycle fi eld is fairly young and needs much more time to develop. More wayfi nding 
studies need to be conducted and implemented at suburban transit stations. Once that is done, an evaluation could 
be conducted. As well, a literature review of wayfi nding case studies would establish a set of best practices. As 
wayfi nding design for the built environment matures, its methods and effi cacy will improve.
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0. Segment type
High volume road – 0
Low volume road – 5

A. Environment - 20 points
1. Uses in Segment

Check all that apply
Vacant/Undeveloped – 0

Industrial – 0
Housing-Single Family – 0

Office/Institution – 2
Housing-Multi-Family – 4

Restaurant/Cafe/Commercial – 4
Recreation – 4

2. Slope
Steep Hill – 0
Slight Hill – 1

Flat – 3
3. Segment Intersection

Segment has no intersection – 0
Segment has other intersection – 0

Segment Dead-ends – 0
Segment has 3-way intersection – 1
Segment has 4-way intersetion – 2

                  Total

B. Pedestrian Facility - 20
4. Types of Pedestrian Facility

Footpath (dirt trail) – 0
Paved Trail – 2

Sidewalk – 4
5. Most Prominent Path Materials

Dirt of Sand – 0
Gravel – 0

Asphalt – 1
Concrete – 2

Paving brick or flat stone – 3
6. Path Condition/Maintenance

Under Repair – 0
Poor (many bumps/cracks/holes – 0
Fair (some bumps/cracks/holes) – 1
Good (few bumps/cracks/holes) – 2

7. Path Obstructions
    Are there path obstructions? Yes – -1

No – 1
If yes, check all that apply

Poles or signs – -1
Parked Cars- – 1

Greenery – -1
Garbage Cans – -1

Other – -1
8. Buffers between road and path
    Are there buffers between road and path?  No – 0
 Yes – 1

If yes, check all that apply
Trees – 2
Fence – 1

Hedges – 1
Landscape – 1

Grass – 1
Other – 1

9. Path distance from curb
At edge – 0
1-4 feet – 1

More than 5 feet – 2
10. Sidewalk width

Less than 4 feet – 0
Between 4 and 8 feet – 1

More than 8 feet – 3

25. Bicycle Facilities
      Are there bike facilities? No – 0

Yes – 1
If yes, check all that apply
Segregated bike lane – 2

Striped bike lane – 1
Bike crossing warning – 1

Bike route sign – 1
Other – 1

D. Walking/Cycling Environment - 20
26. Roadway/path lighting Check all that apply

No lighting – 0
Other lighting from bldgs. etc. – 5

Car oriented-scale lighting – .5
Pedestrian-scale lighting1

27. Amenities
Are there any amenities/street furniture?No – 0

Yes – 1
If yes, check all that apply

Public art – 2
Benches – 1

Places to sit – 1
Outdoor Restaurant Seating – 1

Public restrooms – 1
Pedestrian-oriented signage – 1

Public garbage cans – .5
Water fountain – .5

Street food vendors – .5
Bollards – .5

Other – 1
28. Are there wayfinding aids? (signs, arrow, etc.)

No – 0
Yes – 2

29. Number of trees along walking area
None or very few – 0

Some – 1
Many/dense – 2

30. Degree of enclosure
Little or no enclosure – 0

Some enclosure – 1
Highly enclosed – 2

31. Powerlines along segment
High/low voltage distribution line – 0

None – 1
32. Overall cleanliness and bldg. maintenance

Poor (much litter/graffiti/broken facilities) – 0
Fair (some litter/graffiti/broken facilities) – 1

Good (no litter/graffiti/broken facilites) – 2
33. Consistent build-to line for bldg.

No – 0
Yes – 2

34. Bldg. setbacks from sidewalk
More than 10 feet from sidewalk – 0

Within 10 feet of sidewalk – 1
At edge of sidewalk – 2

35. Bldg. height
1-Story – 0

2-4 stories – 1
5+ stories – 2

36. Bus Stops
None – 0

Bus stop w/signage only – .5
Bust stop with bench – .5

Bust stop w/shelter – 2

Subjective assessment of segment - 15
Enter 0-3, 0=strongly disagree, 3=Strongly agree

is attractive for walking – 0-3
is attractive for cycling – 0-3
feels safe for walking – 0-3
feels safe for cycling – 0-3

is accessible for pedestrians/cyclists – 0-3

Segment #: _______________________ Date:  _______________________ Study Area: _______________________

Name: ______________ From ______________ To ______________Time: ______________ Weather: ______________

11. Is the facility fully or partially ADA accessible?
No – 0

Yes – 5
If yes, check all that apply

Safe curb slope – .5Truncated domes – .5
Perpendicular curbs – .5

Other – 5
12. Sidewalk completeness

Incomplete – 0
Complete – 1

13. How many other sidewalks does the sidewalk   
      connect to?

0-3 – 0
4 or 5 – 1

6+ – 2

C. Road Attributes - 25
14. Conditions of the road 

Under Repair – 0
Poor (many bumps/cracks/holes) – 0
Fair (some bumps/cracks/holes) – 1
Good (few bumps/cracks/holes) – 2

15. Number of lanes (for whole street)
3 or more – 0
2 or less – 5

16. Speed limit (posted or estimated)
More than 25mph – 0

25mph or less – 3
17. One-street parking

None – 0
Parallel or diagonal – 2

18. Off-street parking lot spaces
10+ – 0

9 or less – 2
19. Walk through a parking lot to get to bldgs.?

Yes – 0
No – 3

20. Presence of medium to high volume driveways?
3 or more – 0

0-2 – 2
21. Traffic Control Devices

Yes – 1
No – 0

If yes, check all that apply
Speed Bumps – 1
Raised Crosswalk1

Chicanes or Chokers – 1
Traffic light – 1

Stop sign – 1
Median – 1

Other – 1
22. Marked Crosswalks

None – 0
1-3 – 1

4 or more  – 2
23. Crossing aides

Yes – 1
No – 0

Check all that apply
Curb extension (bulb out) – 1

Pedestrian signal – 1
Countdown signal – 1

Yield to Pedestrian paddles – 1
Flashing warning sign – 1

Share the road sign – 1
Refuge/traffic islands – 1

Other – 1
24. Road Noise

Loud (high volume traffice) – 0
Medium (medium volume traffic) – 4

Quiet (low volume traffic) – 50
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Appendix A
Walk Audit form:



Average Total 
Score Environment Ped. Facility

Road 
Attributes

Walk/Cycle 
Environment

Subjective 
Asses.

Total Possible 
Score 100 20 20 25 20 15

Commercial 75 10 16 22 11 11

Buffer Streets 73 9 17 24 8 10

Single-Family 67 4 13 26 6 12

ECR 56 9 14 14 9 6

Combined 
Average 68 8 15 22 9 10

Tabulations by street type from walk audit.
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