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Rack
The rack itself  is one or more rack elements joined on a common base or arranged in a 
regular array and fastened to a common mounting surface.

The rack elements may be attached to a single frame or remain single elements mounted in 
close proximity. They should not be easily detachable from the rack frame or easily removed 
from the mounting surface. The rack should be anchored so that it cannot be stolen with 
the bikes attached such as with vandal resistant fasteners. 

The rack should provide easy, independent bike access. Typical inverted “U” rack elements 
mounted in a row should be placed on 30” centers. Normally, the handlebar and seat heights 
will allow two bicycles to line up side by side in opposite directions. If  it is too inconvenient 
and time consuming to squeeze the bikes into the space and attach a lock, cyclists will look 
for an alternative place to park or use one rack element per bike and reduce the projected 
parking capacity by half.

Rack Area
The rack area is a bicycle parking lot where racks are separated by aisles.

A rack area or “bicycle parking lot” is an area where more than one rack is installed sepa-
rated by aisles measured from tip to tip of  bike tires across the space between racks. The 
minimum separation between aisles should be 48 inches, which provides enough space for 
one person to walk one bike. In high traffic areas where many users park or retrieve bikes 
at the same time, such as at colleges, the recommended aisle width is 72 inches. The depth 
of  each row of  parked bicycles should also be 72 inches. 

Large rack areas in high turnover areas should have more than one entrance. If  possible, 
the rack area should be protected from the elements. Even though cyclists are exposed to 
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sun, rain and snow while en route, covering the rack area keeps the cyclist more comfort-
able while parking, locking the bike and loading or unloading cargo. A covering will also 
help keep the bicycle dry, especially the saddle.

Rack Area Site
The rack area site is the relationship of  a rack area to the building entrance or approach. 
In general, smaller, conveniently located rack areas should serve multiple buildings, rather 
than a larger combined, distant one. Racks far from the entrance or perceived to be where 
bikes will be vulnerable to vandalism will not receive much use.

Rack area location in relationship to the building it serves is very important. The best loca-
tion is immediately adjacent to the entrance it serves, but racks should not be placed where 
they can block the entrance or inhibit pedestrian flow. The rack area should be located along 
a major building approach line and clearly visible from the approach. 

The rack area should be no more than a 30 second walk (120 feet) 
from the entrance it serves and should preferably be within 50 feet. 
A rack area should be as close or closer than the nearest car parking 
space, be clearly visible from the entrance it serves and be near each 
actively used entrance. 

Creative Design
There are many creative, three dimensional bicycle parking racks that 
work very well. Creative designs should carefully balance form with 
function. Whatever the rack configuration, the critical issue is that the 
rack element supports the bike in two places and allows the bicycle 
to be securely locked. All racks must be carefully manufactured and 
maintained to prevent weaknesses at the joints that might compromise 
bicycle security. 
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Long Term Parking 
Bicycle parking facilities intended for long term parking must protect against theft of  the 
entire bicycle and its components and accessories. Three common ways of  providing secure 
long term bicycle parking are: 

1. Fully enclosed lockers accessible only by the user, generally involving a charge; 

2. A continuously monitored facility that provides at least medium term type bicycle park-
ing facilities generally available at no charge; 

3. Restricted access facilities in which short term type bicycle racks are provided and access 
is restricted only to the owners of  the bicycles stored therein.

Perhaps the easiest retrofit is the bicycle locker. Generally, they are as strong as the locks on 
their doors. They are designed to secure individual bikes with panniers, computers, lights, 
etc, left on the bike. Some bike locker designs can be stacked to double the parking density. 
Good protection from the weather is another benefit. Bike lockers tend to be used most 
for long term bicycle commuter parking in areas without a lot of  continuous oversight. 
On the downside, if  lockers have coin operated locks, they can be a target of  theft, and 
may attract various non intended uses. 

Locating Bicycle Facilities on Roadways
The appropriateness of  a bicycle facility is influenced by a number of  factors classified 
into the following categories:
1. Land Use and Location Factors
2. Physical Constraint Factors
3. Traffic Operations
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Land Use and Location Factors 
These factors represent the most significant category affecting compatibility. Since bicycle 
trips are generally shorter than motor vehicle or mass transit trips, there must be a manage-
able distance between origins and destinations, such as between residential areas and places 
of  employment. There are certain key land uses, which are especially likely to generate 
bicycle traffic if  good bicycle facilities are available. These consist of, but are not limited 
to, transit centers, schools, employment centers with nearby residential areas, recreation 
areas and mixed use areas.

Physical Constraint Factors 
These consist of  roadway geometric or physical obstacles to bicycling, which are difficult 
or costly to remedy. For example, a roadway may be appropriate because of  location fac-
tors, but not appropriate because of  the existence of  physical constraints to bicycling such 
as a narrow bridge, insufficient right of  way or intersections with restricted lane widths 
resulting from lane channelization. The feasibility of  correcting these physical constraints 
must be weighed in designating bikeways.

Traffic Operations Factors 
These include traffic volume, speed, the number of  curb cuts or conflict points along the 
roadway, sight distance and bicycle sensitive traffic control devices. Experienced cyclists 
will use roadways even if  they have limiting traffic operational factors, but less confident 
cyclists will perceive such roadways as unsafe and intimidating. These roadway facilities 
should be designed or improved to accommodate cyclists through the shared use of  road-
ways. However, they are inappropriate for full designation as bikeways.

Other safety issues such as maintenance and pavement repair are also important consid-
erations in the designation of  bikeways, but do not directly affect the planning aspects of  
appropriate facilities.

Integrating Bicycle Facilities into the Roadway Planning Pro-
cess 
Planning for bicycle facilities on roadways should begin at the very earliest stage of  proj-
ect development on all sizes and types of  roadway projects. Even the smallest roadway 
reconstruction project could result in a missed opportunity if  cyclists are not taken into 
consideration at the initiation of  the project. At the municipal level, planners should address 
these roadway planning issues in the comprehensive context of  the Circulation Element 
in the City’s General Plan. 

The Bikeway Master Plan is a planning tool for the development of  bikeway facilities. It 
is intended to complement the City’s adopted roadway standards, and the General Plan’s 
Circulation Element. The roadway standards rely on the Bikeway Master Plan to provide 
guidance on the location, type and recommended design of  bikeway facilities. 

The following procedure offers the planner and designer general guidance in determining 
the need for bikeways during the usual phases of  project development.

Preliminary Engineering
Roadway facilities that have been determined through needs assessment to be potentially 
appropriate for bikeways should be analyzed to determine whether any physical constraints 
exist that may limit the facility type that could be provided. The following factors should 
be considered:
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• Sufficient right of  way exists, or additional right of  way can be acquired to allocate 
the required space for a bikeway; 

• Physical impediments or restrictions exist, but they can be avoided or removed to 
allow for the required pavement width to provide a bikeway; 

• Bridges allow for bicycle access in accordance with bikeway standards; and 
• Travel or parking lanes can be reduced in width or eliminated to allow space for 

bikeways. 

If  these factors occur, a bikeway should be recommended at the completion of  the pre-
liminary engineering phase for the following situations:

• Transportation facilities or segments that connect bicycle traffic generators within 
five miles of  each other; or 

• Segments of  transportation facilities that provide continuity with existing bicycle 
facilities.

If  physical constraint factors that preclude allocation of  space and designation of  bikeways 
exist along a particular roadway and cannot be avoided or remedied, these factors should 
be reported to the project manager in the final design phase and alternative design treat-
ments should be generated. 

Planning and engineering should consider more than roadway cross sections. Often, the 
most difficult potential areas of  conflict are at intersections. In general, high speed inter-
changes, merge lanes and wide radius curbs are unsafe for cyclists and should be avoided. 

Final Design And Facility Selection
Class 2 facilities are usually more suitable in urban settings on roads with high traffic 
volumes and speeds. Class 3 facilities are often used in urban settings to guide cyclists 
along alternate or parallel routes that avoid major obstacles, or have more desirable traffic 
operational factors.

In rural settings, Class 2 facilities are not usually necessary to designate preferential use. 
On higher volume roadways, wide shoulders offer cyclists a safe and comfortable riding 
area. On low volume roadways, most cyclists prefer the appearance of  a narrow, low speed 
country road.

Table 1 (following page) recommends the type of  bikeway and pavement width for various 
traffic conditions. For locations where pavement widths do not meet the criteria listed in 
the table, the local municipal bicycle authority should be consulted to assist in the decision 
making process.

Where physical obstructions exist that can be removed in the future, the roadway facil-
ity should be designed to meet bikeway space allocation requirements and upgraded and 
designated when the physical constraint is remedied (i.e., bridge is replaced and improved 
to allow designated facility).

The final design should be coordinated with the bicycle coordinator for review and approval 
prior to construction. The following factors should be considered:

• Existing and projected traffic volumes and speeds; 
• Existence of  parking (Can parking be restricted or removed to allow better sight 

distances? Although parallel parking is considered acceptable along streets with 
bike routes or adjacent to bike lanes, back out angled parking has been found to 
conflict with bicycle traffic and should be avoided when planning bike facilities 
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along a roadway.  Angled parking next to bike lanes should be coordinated and 
further studied. Angled parking means that short or long vehicles park with their 
rear ends into the roadway and is impossible to predict where the parking lane 
would end and the bike lane would begin. Additionally, back out diagonal parking 
requires a person leaving a parking space to back out into traffic, often without a 
good view of  oncoming cyclists and vehicles. Back in angled parking can be an 
option where vehicles back into the angled parking. Back in angled parking provides 
better visibility when leaving and is particularly important on busy streets where 
drivers find their views block by large vehicles, or tinted windows on adjacent 
parked vehicle.); 

• Excessive intersection conflict points (Can intersection conflict points be reduced 
along roadways?); 

• Turn lanes at intersections that can be designed to allow space for cyclists;
• Sections with insufficient sight distance or roadway geometrics;
• Traffic operations be changed or “calmed” to allow space and increased safety for 

cyclists. 

General Physical Guidelines 
The following sections cover physical design guidelines applicable to all bikeway facility 
types. Guidelines specific to Class 1, 2 and 3 facilities are covered in subsequent sections. 

Pavement Width 
At a minimum, all roadway projects shall provide sufficient width of  smoothly paved surface 
to permit the shared use of  the roadway by bicycles and motor vehicles. 

Table 1 is based on the FHWA publication, Selecting Roadway Design Treatments to Accommodate 
Bicycles. Pavement widths represent minimum design treatments for accommodating bicycle 
traffic. These widths are based on providing sufficient pavement for shared use by bicycle 
and motor vehicle traffic and should be used on roadway projects as minimum guidelines 
for bicycle compatible roads. Note that these are recommendations that do not supersede 
current City roadway standards, and they apply to Class 3 routes only. 

Considerations in the selection of  pavement width include traffic volume, speed, sight dis-
tance, number of  large vehicles (such as trucks) and grade. The dimensions given in Table 1 
for shared lanes are exclusive of  the added width for parking, which is assumed to be eight 
feet. On shared lanes with parking, the lane width can be reduced if  parking occurs only 
intermittently. On travel lanes where curbs are present, an additional one foot is necessary. 

On very low volume roadways with ADTs of  less than 1,200, even relatively high speed 
roads pose little risk for cyclists since there will be high probability that an overtaking 
motor vehicle will be able to widely pass a bicycle. When an overtaking car is unable to 
immediately pass a bicycle, only a small delay for the motorist is likely. Both cyclists and 
motorists jointly use these types of  roadways in a safe manner and widening of  these roads 
is not usually recommended. Costs of  providing widening of  these roads can seldom be 
justified based on either capacity or safety. 

Similarly, moderately low volume roadways with ADTs between 1,200 and 2,000 generally 
are compatible for bicycle use and will have little need for widening. However, since there is 
a greater chance of  two opposing cars meeting at the same time as they must pass a cyclist, 
providing some room at the outside of  the outer travel lane is desirable on faster speed 
roadways. On low speed roadways, motorists should be willing to accept some minimal delay. 
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With ADTs from 2,000 to 10,000, the probability becomes substantially greater that a 
vehicle overtaking a bicycle may also meet another oncoming vehicle. As a result, on these 
roads, some room at the edge of  the roadway should be provided for cyclists. This addi-
tional width should be two to three feet added to a typical 10 foot outer travel lane. At low 
speeds, such as below 25 MPH, little separation is needed for both a cyclist and a motorist 
to feel comfortable during a passing maneuver. With higher speeds, more room is needed. 

At volumes greater than 10,000 ADTs, vehicle traffic in the curb lane becomes almost 
continuous, especially during peak periods. As a result, cyclists on these roadways require 
separate space to safely ride, such as a Class 2 facility. In addition, improvements to the 
roadway edge and the shoulder area will be valuable for motorists as well. 

Caltrans guidelines for highways recommend that a full eight foot paved shoulder be 
provided for State highways. On highways having ADTs greater than 20,000 vehicles per 
day, or on which more than five percent of  the traffic volume consists of  trucks, every ef-
fort should be made to provide such a shoulder for the benefit of  cyclists, to enhance the 
safety of  motor vehicle movements and to provide “break down” space, as well as a Class 
2 facility. Otherwise, the highway should probably not be designated as a bicycle facility. 

Table 1: Recommended Lane Widths

Posted 

Speed Limit

Urban w/ 

Parking

Urban w/o 

Parking
Rural

1,200 to 2,000 ADTs

<30 mph 12 ft. SL 11 ft. SL 10 ft. SL

31-40 mph 14 ft. SL 14 ft. SL 12 ft. SL

41-50 mph 15 ft. SL 15 ft. SL 3 ft. SH

>50 mph NA 4 ft. SH 4 ft. SH

2,000 to 10,000 ADTs

<30 mph 14 ft. SL 12 ft. SL 12 ft. SL

31-40 mph 14 ft. SL 14 ft. SL 3 ft. SH

41-50 mph 15 ft. SL 15 ft. SL 4 ft. SH

>50 mph NA 6 ft. SH 6 ft. SH

More than 10,000 ADTs or Trucks over 5%

<30 mph 14 ft. SL 14 ft. SL 14 ft. SL

31-40 mph 14 ft. SL 4 ft. SH 4 ft. SH

41-50 mph 15 ft. SL 6 ft. SH 6 ft. SH

>50 mph NA 6 ft. SH 6 ft. SH

Notes: 

Primarily applicable to Class 3 and "Undesignated" routes.

SH = Shoulder, SL = Shared Lane

Shared lane is acceptable for volumes less than 1,200 ADTs.

Provide 8' shoulder for volumes greater than 10,000 ADTs.
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Sight Distance 
Roadways with adequate sight distance will allow a motorist to see, recognize, decide on the 
proper maneuver, and initiate actions to avoid a cyclist. Adequate decision sight distance 
is most important on high speed highways and narrow roadways where a motorist would 
have to maneuver out of  the travel lane to pass a cyclist. 

The pavement widths given in Table 1 are based on the assumption that adequate sight 
distance is available. In situations where there is not adequate sight distance, provision of  
additional width may be necessary. 

Truck Traffic
Roadways with high volumes of  trucks and large vehicles, such as recreational vehicles, 
need additional space to minimize cyclist/motorist conflicts on roadways. Additional width 
allows trucks to overtake cyclists with less maneuvering and the cyclists will experience 
less lateral force from truck drafts. This additional width will also provide greater sight 
distance for following vehicles.

Although there is no established threshold, additional space should be considered when truck 
volumes exceed five percent of  the traffic mix, or on roadways that serve campgrounds, 
or where a high level of  tourist travel is expected using large recreational vehicles. Where 
truck volumes exceed 15 percent of  the total traffic mix, widths shown on Table 1 should 
be increased by one foot minimum. 

Steep Grades
Steep grades influence overtaking of  cyclists by motorists. Inexperienced cyclists climbing 
steep grades are often unsteady (wobbly) and may need additional width. Also, the differ-
ence in speed between a slow, climbing cyclist and a motor vehicle results in less time for 
the driver to react and maneuver around a cyclist. Motor vehicle slowing on a steep grade 
to pass a cyclist can result in a diminished level of  service. 

Unavoidable Obstacles 
Short segments of  roadways with multiple unavoidable obstacles that result in inadequate 
roadway width are acceptable on bicycle compatible roadways if  mitigated with signing or 
striping. Typical examples include bridges with narrow widths and sections of  roadway that 
cannot be widened without removing significant street trees. These conditions preferably 
should not exist for more than a quarter of  a mile, or on high speed highways. “Zebra” 
warning striping should be installed to shift traffic away from the obstacle and allow for a 
protected buffer for bicycle travel. 

In situations where a specific obstacle such as a bridge abutment cannot be avoided, a pave-
ment marking consisting of  a single six inch white line starting 20 feet before and offset 
from the obstacle can also be used to alert cyclists that the travel lane width will soon narrow 
ahead. (See Section 1003.6 of  the Caltrans Highway Design Manual for specific instructions.)

In either situation, where bicycle traffic is anticipated, a “SHARE THE ROAD” sign 
should be used to supplement the warning striping. On longer sections of  roadway that 
are irrevocably narrow, edge striping should be employed to narrow the travel lane and 
apportion pavement space for a partial shoulder. In situations where even these measures 
may not provide adequate roadway space for cyclists, it is recommended that an alternate 
route be designated. 
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Pavement Design 
Though wider tires are now very common and bicycle suspension systems are becoming 
increasingly prevalent, bicycles still require a riding surface without significant obstacles 
or pavement defects because they are much more susceptible to such surface irregularities 
than are motor vehicles. Asphalt is preferred over concrete where shoulders are employed. 
The outside pavement area where bicycles normally operate should be free of  longitudinal 
seams. Where transverse expansion joints are necessary on concrete, they should be saw 
cut to ensure a smooth transition. In areas where asphalt shoulders are added to existing 
pavement, or where pavement is widened, pavement should be saw cut to produce a tight 
longitudinal joint to minimize wear and expansion of  the joint. 

Raised Roadway Markers 
Raised roadway markers such as reflectors or rumble strips should not be used on roadway 
edges where bicycles are most likely to operate because they create a surface irregularity that 
can be hazardous to bicycle stability. Painted stripes or flexible reflective tabs are preferred. 
In no case should strips of  raised reflectors intended to warn motorists to reduce vehicle 
speeds prior to intersections be allowed to cross through the bicycle travel lane. 

Pavement Painting and Striping
Although adding pavement legends to indicate a bike lane or path is recommended, the 
colorization of  the bike lane pavement with paint to indicate non vehicular use is not 
recommended because the painted surface can easily become slippery and dangerous for 
bicycles. Certain paint colors have greater degrees of  glossiness that can further contribute 
to the slippery nature of  their surface. As an alternative to painting, dye treated colored 
asphalt overlays have equivalent friction levels and can be used if  the selected colors do not 
interfere with the legibility of  the pavement striping or conflict with MUTCD intentions.

Utilities
Because bicycles are much more sensitive to pavement irregularities than motor vehicles, 
utility covers should be adjusted as a normal function of  any pavement resurfacing or con-
struction operations. Failure to do so can result in the utility cover being sunken below the 
paving surface level which creates a hazard experienced cyclists refer to as “black holes.” 
Also, it is common practice to excavate trenches for new utilities at road edges, the same 
location as bicycle facilities. When such trenching is completed, care should be given to 
replacing the full surface of  the bicycle lane from the road edge to the vehicle travel lane 
instead of  narrow strips that tend to settle or bubble, causing longitudinal obstructions. 
Replacement of  the bike lane striping should also be required. 

Drainage Facilities 
Storm water drainage facilities and structures are usually located along the edge of  roadways 
where they can present conflicts with cyclists. Careful consideration should be given to the 
location and design of  drainage facilities on roadways with bicycle facilities.

All drainage grate inlets pose some hazard to bicycle traffic. The greatest hazard comes 
from stream flow drainage grates which can trap the front wheel of  a bicycle and cause 
the cyclist to lose steering control, or allow the narrow bicycle wheels to drop into the 
grate. Another type of  hazard may be caused by cyclists swerving into the lane of  traffic 
to avoid a grate or cover. Riding across any wet metal surface increases the chances of  a 
sudden slip and fall. 

Only a “bicycle safe” drainage grate with acceptable hydraulic characteristics should be used. 
The inlet grate should be used in all normal applications and should be installed flush with 
the final pavement. Where additional drainage inlet capacity is required because of  exces-
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sive gutter flow or grade (greater than two percent), double inlets should be considered. 
Depressed grates and stream flow grates should not be used except in unique or unusual 
situations that require their use and only outside the lane sharing area. Where necessary, 
depressed grates should only be installed on shoulders six feet wide or greater. Where proj-
ects offer the possibility for replacement of  stream flow grates located in the lane sharing 
area, these grates should be replaced with the “bicycle safe” grate.

When roads or intersections are widened, new bicycle safe drainage grates should be installed 
at a proper location at the outside of  the roadway, existing grates and inlet boxes should 
be removed and the roadway reconstructed. Drainage grate extensions, the installation of  
steel or iron cover plates or other “quick fix” methods which allow for the retention of  
the subsurface drain inlet are unacceptable measures since they will create a safety hazard 
in the portion of  the roadway where cyclists operate.

Manholes and covers should be located outside of  the lane sharing area wherever possible. 
Utility fixtures located within the lane sharing area, or any travel lane used by bicycle traf-
fic, should be eliminated or relocated. Where these fixtures cannot be avoided, the utility 
fixture cover should be made flush with the pavement surface.

Combination Curb and Gutter 
These types of  curbs reduce space available for cyclists. The width of  the gutter pan should 
not be used when calculating the width of  pavement necessary for shared use by cyclist. 
Caltrans includes the gutter as part of  its calculations of  bike lane widths and uses a larger 
minimum width when adjacent to vertical curbs and parking. See Figure 1003.2A of  the 
Caltrans Chapter 1000 Highway Design Manual. Although acceptable, this is not ideal. On 
steep grades, the gutter should be set back an additional one foot to allow space to avoid 
high speed crashes caused by the longitudinal joint between the gutter pan and pavement. 
Where the combination curb and gutter is used, pavement width should be calculated by 
adding one foot from the curbed gutter.

Bridges
Bridges provide essential crossings over obstacles such as rivers, rail lines and high speed 
roadways, but they have been almost universally constructed for the expedience of  motor 
vehicle traffic and often have features that are not desirable for bicycling. Among these 
features are widths that are narrower than the approach roadways (especially when combined 
with relatively steep approach grades), low railings or parapets, high curbs and expansion 
joints that can cause steering problems. 

Though sidewalks are generally not recommended for cycling, there are limited situations 
such as long or narrow bridges where designation of  the sidewalk as an alternate bikeway 
facility can be beneficial to cycling, especially when compared to riding in the narrow bridge 
roadway. This is only recommended where the appropriate curb cuts, ramps and signage can 
also be included. Using the bridge sidewalk as a bikeway facility is especially useful where 
pedestrian use is expected to be minimal. Appropriate signage directed to all potential users 
should be installed so that they will be aware of  the shared use situation. Bridge railings or 
barrier curb parapets where bicycle use is anticipated should be a minimum of  4.5 feet high. 



El Cajon Bicycle Master PlanAppendix A - Design Guidelines

Page AA-16 August, 2011

Short of  wholesale replacement of  existing narrow bridges over rail lines and highways, 
there are a few measures to substantially improve safety for cyclists. Signage warning mo-
torists of  both the presence of  cyclists and the minimal bridge width should be installed 
at the bridge approaches. “Zebra” warning stripe areas should be painted along high curbs 
to deter cyclists from riding too close to them, which can result in the pedal hitting these 
high curbs, causing a crash. This situation is of  particular concern since the cyclist will want 
to stay as far to the right as possible to avoid passing motor vehicles traffic, even though 
riding far to the right increases the chances of  hitting the high curb. 

Though the first alternative mentioned above, bridge replacement, is the preferred alternative 
for bridges that are too narrow, it is the least likely to occur due to cost. A second alterna-
tive is to direct cyclists to alternate, safer routes, but this will not always be practical since 
highway and rail crossing points are usually limited in number and considerable distances 
apart. In any case, these other crossing points may well have similar width restrictions. 

A third alternative is to build separate bridges for cyclist and pedestrian use. Where access 
warrants a workable solution, this could be a cost effective long term solution compared 
to rebuilding the motor vehicle bridge. These additional bridges could be built adjacent to 

the motor vehicle bridges, or be installed well away from them, 
depending upon where best to conveniently accommodate cyclists 
and pedestrians. An advantage to constructing the bridges away 
from the motor vehicle bridges is that only one bridge would be 
needed since building bicycle/pedestrian bridges immediately 
adjacent to existing motor vehicle bridges would require con-
structing two one way spans, one on each side of  the roadway, 
for optimum user safety. 

If  sidewalk widths are sufficient, directing cyclists to use the 
sidewalks and installing ramps at the bridge ends is a possible 
solution. In general, sidewalks are not recommended as a cycling 
venue, but in cases where narrow bridges are not expected to be 
rebuilt for an extended period of  time, this may be a reasonable 
alternative. If  possible, a railing should be installed between the 
roadway and the sidewalk. 

Finally, it should be noted that all the other alternatives are inher-
ently inferior to the first alternative of  rebuilding narrow bridges 
in terms of  safety, and should only be considered where the first 

alternative cannot be implemented. 

Additional Recommendations
Traffic Control Devices 
As legitimate users of  California’s roadways, cyclists are subject to essentially the same 
rights and responsibilities as motorists. In order for cyclists to properly obey traffic control 
devices, those devices must be selected and installed to take their needs into account. All 
traffic control devices should be placed so cyclists who are properly positioned on the road 
can observe them. This includes programmed visibility signal heads.

Quadrupole Loop
• Detects most strongly in 
center
• Sharp cut-off  of  sensitivity
• Used in bike lanes

Diagonal Quadrupole 
Loop
• Sensitive over whole area
• Sharp cut-off  of  sensitivity
• Used in shared lanes

Standard Loop
• Detects strongest over wires
• Gradual cut-off
• Used in advanced detection
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Traffic Signals and Detectors 
Traffic actuated signals should accommodate bicycle traffic. Detectors for 
traffic activated signals should be sensitive to bicycles, should be located in 
the cyclist’s expected path and stenciling should direct the cyclist to the point 
where the bicycle will be detected. 

Since detectors can fail, added redundancy in the event of  failure is recom-
mended in the form of  pedestrian push buttons at all signalized intersections. 
These buttons should be mounted in a location that permits their activation 
by a cyclist without having to dismount. 

It is common for bicycles to be made of  so little ferrous metals that they may 
not be easily detectable by some currently installed types of  loop detectors. 
As an convenience for cyclists, the strongest loop detection point should be 
marked with a standard symbol.

Where left turn lanes are provided and only protected left turns are allowed, 
bicycle sensitive loop detectors should be installed in the left turn lane. Where 
moderate or heavy volumes of  bicycle traffic exist, or are anticipated, bicycles 
should be considered in the timing of  the traffic signal cycle as well as in the 
selection and placement of  the traffic detector device. In such cases, short 
clearance intervals should not be used where cyclists must cross multi lane 
streets. According to the 1991 AASHTO Guide for the Development of  Bicycle 
Facilities, a bicycle speed of  10 MPH and a perception/reaction time of  2.5 seconds can 
be used to check the clearance interval. Where necessary, such as for particularly wide 
roadways, an all red clearance interval can be used.

In general, for the sake of  cyclist safety, protected left turns are preferred over unprotected 
left turns. In addition, traffic signal controlled left turns are much safer for cyclists than 
left turns at which motorists and cyclists must simply yield. This is because motor vehicle 
drivers, when approaching an unprotected left turn situation or planning to turn left at a 
yield sign, tend to watch for other motor vehicles and may not see an approaching cyclist. 
More positive control of  left turns gives cyclists an added margin of  safety where they 
need it most. 

Video Detection
Video detection can pick up a bicycle’s presence at an intersection over a larger area. A 
video detection setup consists of  a video detector usually mounted on a four inch riser pole 
or a mainline pole, and a computer with video image processing capability. Existing video 
detectors have a flexible detector layout allowing for reprogramming of  detection zones 
in a matter of  minutes. Video detection technology has advanced to detect bikes with the 
same accuracy as loop detectors.

Some advantages to video detection include adjusting signal timing once activated to al-
low bicyclists sufficient time to cross the intersection. This treatment enhances safety for 
this mode of  transportation. Cameras can detect bicycles that do not contain iron, unlike 
loop detectors and in some cases can detect pedestrians fairly well. Video detection is also 
not affected by asphalt work and may be used to help direct traffic during construction.

California MUTCD Page 9C-16
(FHWA’s MUTCD 2003 Revision 1, as amended for use in California)

Chapter 9C – Markings September 26, 2006

California MUTCD Page 9C-16
(FHWA’s MUTCD 2003 Revision 1, as amended for use in California)

Chapter 9C – Markings September 26, 2006
Part 9 - Traffic Controls for Bicycle Facilities Part 9 - Traffic Controls for Bicycle Facilities 

Figure 9C-7 (CA MUTCD) 
Bicycle Detector Symbol
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Signing 
When designating a bicycle route, the placement and spacing of  signs should be based on 
the California Manual on Uniform Traffic Control Devices, Part 9: Traffic Controls for Bicycle Facilities. 
For bike route signs to be functional, supplemental plaques can be placed beneath them 
when located along routes leading to high demand destinations (e.g. “To Downtown,” “To 
Transit Center,” etc.) Since bicycle route continuity is important, directional changes should 
be signed with appropriate arrow sub plaques. Signing should not end at a barrier. Instead, 
information directing the cyclist around the barrier should be provided. If  used, route signs 
and directional signs should be used frequently because they promote reasonably safe and 
efficient operations by keeping road users informed of  their location.

“BIKE ROUTE” - This sign is intended for use where no unique designation of  routes is 
desired. However, when used alone, this sign conveys very little information. It can be used 
in connection with supplemental plaques giving destinations and distances. (See Section 
1003-3 of  the Caltrans Highway Design Manual and Part 9B-20 of  the MUTCD for specific 
information on sub-plaque options.)

Roadways appropriate for bicycle use, but are undesignated, usually do not require regula-
tory, guide or informational signing in excess of  what is normally required for motorists. 
In certain situations, however, additional signing may be needed to advise both motorists 
and cyclists of  the shared use of  the roadway, including the travel lane. 

“SHARE THE ROAD” - This sign is recommended where the following roadway condi-
tions occur:

• Shared lanes (especially if  lane widths do not comply with Table 1) with relatively 
high posted travel speeds of  40 MPH or greater; 

• Shared lanes (conforming with Table 1) in areas of  limited sight distance; 
• Situations where shared lanes or demarcated shoulders or marked bike lanes are 

dropped or end and bicycle and motor vehicle traffic must begin to share the 
travel lane; 

• Steep descending grades where bicycle traffic may be operating at higher speeds and 
requires additional maneuvering room to shy away from pavement edge conditions; 

California MUTCD Page 9C-14
(FHWA’s MUTCD 2003 Revision 1, as amended for use in California)

Chapter 9C – Markings September 26, 2006

California MUTCD Page 9C-14
(FHWA’s MUTCD 2003 Revision 1, as amended for use in California)

Chapter 9C – Markings September 26, 2006
Part 9 - Traffic Controls for Bicycle Facilities Part 9 - Traffic Controls for Bicycle Facilities 

Figure 9C-6(CA) of  the 
CA MUTCD for Bicycle 
Lanes

Sign W16-1 and W11-1 of  
the CA MUTCD

Sign D11-1 (CA MUTCD)

Sign SG45 (CA MUTCD)

Sign D1-1b (R) (CA 
MUTCD)
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• Steep ascending grades, especially where there is no paved shoulder, or the shared 
lane is not adequately wide and bicycle traffic may require additional maneuvering 
room to maintain balance at slow operating speeds; 

• High volume urban conditions, especially those with travel lanes less than the 
recommended width for lane sharing; 

• Other situations where it is determined to be advisable to alert motorists of  the 
likely presence of  bicycle traffic and to alert all traffic of  the need to share avail-
able roadway space.

Pavement Markings
The following are the suggested striping requirements for bike lanes and Shared Roadway 
Bicycle Marking or ‘Sharrows” from the California MUTCD.

Shared Lane Marking or “Sharrow” Design Criteria
The shared lane marking shall be as shown in page AA-19. At locations where parking is 
allowed adjacent to the travel lane, the center of  the marking should be located a minimum 
of  11 feet from the curb face or edge of  the road.

Design Considerations:
Shared lane markings may be considered in the following situations:
• On roadways that are 40 MPH or less (CA MUTCD)
• On constrained roadways that are too narrow to stripe bicycle lanes
• To delineate space within a wide outside lane where bicyclists can be expected to ride
• On multi-lane roadways where bicyclists can be expected to travel within the outside lane 
and motorists should be prepared to change lanes to pass bicyclists
• On roadways where it is important to increase motorist awareness of  bicyclists
• On roadways where bicyclists frequently ride the wrong way
• On roadways where bicyclists tend to ride too close to parked cars

Figure 9C-104(CA) of  
the CA MUTCD for 
Shared Roadway Bicycle 
Marking
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Intersections and Driveways 
High speed, wide radius intersection designs with free rights turns, multiple right turn lanes, 
and wide radius turns increase traffic throughput for motor vehicles by minimizing speed 
differentials between entering and exiting vehicles and through vehicles. However, these 
designs are dangerous for cyclists (and pedestrians) by design since they exacerbate speed 
differential problems faced by cyclists traveling along the right side of  a roadway and en-
courage drivers to fail to yield the right of  way to cyclists. As a result, Caltrans District 11 
(San Diego County area) no longer allows such wide radius free right turns at interchanges. 

Where they already exist, specific measures should be employed to ensure that the movement 
of  cyclists along the roadway will be visible to motorists and to provide cyclists with a safe 
area to operate to the left of  these wide radius right turn lanes. One method to accomplish 
this is to stripe (dash) a bicycle lane throughout the intersection area. Also, “SHARE THE 
ROAD” signs should be posted in advance of  the intersection to alert existing traffic. In 
general, however, curb radii should be limited to short distances, which helps to commu-
nicate to the motorist that he or she must yield the right of  way to cyclists traveling and 
pedestrians walking along the sidewalk or roadway edge approaching the intersection. Even 
so, wherever possible, such intersection conditions should be eliminated. Reconstruction 
of  intersections to accomplish this is a legitimate use of  bicycle program funds. 

Sand, gravel and other debris in the cyclist’s path present potential hazards. To minimize 
the possibility of  debris from being drawn onto the pavement surface from unpaved in-
tersecting streets and driveways, during new construction, reconstruction and resurfacing, 
all unimproved intersecting streets and driveways should be paved back to the right of  way 
line or a distance of  10 feet. Where curb cuts permit access to roadways from abutting un-
paved parking lots, a paved apron should be paved back to the right of  way line, preferably 
10 feet from the curb line. These practices will decrease the need for maintenance debris 
removal. The placement of  the paved back area or apron should be the responsibility of  
those requesting permits for access via curb cuts from driveways and parking lots onto 
the roadway system. 

Roadside Obstacles
To make certain that as much of  the paved surface as possible is usable by bicycle traffic, 
obstructions such as sign posts, light standards, utility poles and other similar appurte-
nances should be set back with at least a two foot minimum “shy distance” from the curb 
or pavement edge with exceptions for guard rail placement in certain instances. A three 
foot minimum is recommended. Additional separation distance to lateral obstructions is 
desirable. Where there is currently insufficient width of  paved surface to accommodate 
bicycle traffic, any placement of  equipment should be set back far enough to allow room 
for future projects (widening, resurfacing) to bring the pavement width into conformance 
with these guidelines. Vertical clearance to obstructions should be a minimum of  eight 
feet. Where practical, a vertical clearance of  ten feet is desirable (See Section 1003.1 of  the 
Caltrans Highway Design Manual.)
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Railroad Crossings 
As with other surface irregularities, railroad grade crossings are a potential hazard to bicycle 
traffic. To minimize this hazard, railroad grade crossings should, ideally, be at a right angle 
to the rails. This minimizes the possibility of  a cyclist’s wheels being trapped in the rail 
flangeway, causing loss of  control. Where this is not feasible, the shoulder (or wide outside 
lane) should be widened, or “bumped out” to permit cyclists to cross at right angles. (See 
Section 1003.6 of  the Caltrans Highway Design Manual.)

It is important that the railroad grade crossing be as smooth as possible and that pave-
ment surfaces adjacent to the rail be at the same elevation as the rail. Pavement should be 
maintained so that ridge buildup does not occur next to the rails.

Options to provide a smooth grade crossing include removal of  abandoned tracks, use of  
compressible flangeway fillers, timber plank crossings or rubber grade crossing systems. 
These improvements should be included in any applicable project.

Figure 9B-1 of  the CA MUTCD for Sign Placement on Shared-Use Paths

Figure 9B-1 of  the 2009 MUTCD for Sign Placement on Shared-Use Paths to include 
overhead signage
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Marginal Improvements and Retrofitting Existing Roadways 
There may be instances or locations where it is not feasible to fully implement guidelines 
pertaining to the provision of  adequate pavement space for shared use due to environmental 
constraints or unavoidable obstacles. In such cases, warning signs and/or pavement strip-
ing must be employed to alert cyclists and motorists of  the obstruction, alert motorists 
and cyclist of  the need to share available pavement space, identify alternate routes (if  they 
exist), or otherwise mitigate the obstruction.

On stretches of  roadway where it is not possible to provide recommended shoulder or 
lane widths to accommodate shared use, bicycle traffic conditions can be improved by:

• Striping wider outside lanes and narrower interior lanes; or 

• Providing a limited paved shoulder area by striping a narrow travel lane. This tends 
to slow motor vehicle operating speeds and establish a space (with attendant psy-
chological benefits) for bicycle operation. 

Where narrow bridges create a constriction, “zebra“ striping should be used to shift traffic 
away from the parapet and provide space for bicycle traffic.

Other possible strategies include:

• Elimination of  parking or restricting it to one side of  the roadway; 
• Reduction of  travel lanes from two in each direction to one in each direction plus 

center turn lane and shoulders; or 
• Reduction of  the number of  travel lanes in each direction and the inclusion or 

establishment of  paved shoulders.

Access Control 
Frequent access driveways, especially commercial access driveways, tend to convert the right 
lane of  a roadway and its shoulder area into an extended auxiliary acceleration and decelera-
tion lane. Frequent turning movements, merging movements and vehicle occupancy of  the 
shoulder can severely limit the ability of  cyclists to utilize the roadway and are the primary 
causes of  motor vehicle bicycle collisions. As a result, access control measures should be 
employed to minimize the number of  entrances and exits onto roadways. For driveways 
having a wide curb radius, consideration should be given to marking a bicycle lane through 
the driveway intersection areas. As with other types of  street intersections, driveways should 
be designed with sufficiently tight curb radii to clearly communicate to motorists that they 
must fully stop and then yield the right of  way to cyclists and pedestrians on the roadway.

Maintenance Priorities 
Bikeway maintenance is easily overlooked. The “sweeping” effect of  passing motor vehicle 
traffic readily pushes debris such as litter and broken glass toward the roadway edges where 
it can accumulate within an adjoining bicycle facility. Since the potential for loss of  control 
can exist due to a blowout caused by broken glass, or through swerving to avoid other 
debris, proper maintenance is directly related to safety. For this reason, street sweeping 
must be a priority on roadways with bike facilities, especially in the curb lanes and along 
the curbs themselves. The police department could assist by requiring towing companies to 
fully clean up crash scene debris, or face a fine. This would prevent glass and debris from 
being left in place after a motor vehicle crash, or simply swept to the curb or shoulder area.
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A suggested minimum monthly sweeping schedule is recommended for heavily used Class 
1 and 2 facilities, and twice a year where use is light. Class 3 facilities should be swept twice 
a year.

Bikeway Reconstruction after Construction
Since roadways with designated bicycle facilities carry the largest volumes of  users, their 
reconstruction should be of  particular concern. Unfortunately, bicycle facilities are often 
installed piecemeal and users can find themselves facing construction detours and poor 
integration of  facilities where the facilities begin and end.

Bicycles facilities also sometimes seem to “disappear” after roadway construction occurs. 
This can happen incrementally as paving repairs are made over time and are not followed 
by proper bikeway re-striping. When combined with poor surface reconstruction follow-
ing long periods out of  service due to road work, this can result in the eventual loss of  
affected bikeway facilities and decrease the number of  cyclists regularly using the facilities.

Adjacent construction projects that require the demolition and rebuilding of  roadway 
surfaces can cause problems in maintaining and restoring bikeway function. Construction 
activities controlled through the issuance of  permits, especially driveway, drainage, util-
ity, or street opening permits, can have an important effect on the quality of  a roadway 
surface where cyclists operate. Such construction can create hazards such as mismatched 
pavement heights, rough surfaces or longitudinal gaps in adjoining pavements, or other 
pavement irregularities.

Permit conditions should ensure that pavement foundation and surface treatments are 
restored to their pre-construction conditions, that no vertical irregularities will result and 
that no longitudinal cracks will develop. Stricter specifications, standards and inspections 
designed to prevent these problems should be developed, as well as more effective control 
of  construction activities wherever bikeways must be temporarily demolished. A five-year 
bond should be held to assure correction of  any deterioration, which might occur as a 
result of  faulty reconstruction of  the roadway surface. 

Spot widening associated with new access driveways frequently results in the relocation 
of  drainage grates. Any such relocation should be designed to permanently close the old 
drainage structure and restore the roadway surface. New drainage structures should be 
selected and located to comply with drainage provisions established in these guidelines.

Traffic Calming 
There exist roadway conditions in practically all communities where controlling traffic 
movements and reducing motor vehicle speeds is a worthwhile way to create a safer and 
less stressful environment for the benefit of  non motorized users such as pedestrians and 
cyclists. These controlling measures are referred to as traffic calming. These measures are 
also intended to mitigate impacts of  vehicular traffic such as noise, crashes and air pollu-
tion, but the primary link between traffic calming and bicycle planning is the relationship 
between motor vehicle speed and the severity of  crashes. European studies have shown 
that instituting traffic calming techniques significantly decreases the number of  pedestrian 
and cyclist fatalities in crashes involving motor vehicles, as well as the level of  injuries and 
air pollution, without decreasing traffic volume. 

Stop Signs/Yield Signs
The installation of  stop signs is a common traffic calming device intended to discourage 
vehicular through traffic by making the route slower for motorists. However, stop signs 
are not speed control devices, but rather right-of-way control devices. They do not slow 
the moving speed of  motor vehicles and compliance by cyclists is very low. Requiring 
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motor vehicles to stop excessively also contributes to air pollution. Cyclists are even more 
inconvenienced by stop signs than motorists because unnecessary stopping requires them 
to repeatedly reestablish forward momentum. The use of  stop signs as a traffic manage-
ment tool is not generally recommended unless a bicycle route must intersect streets with 
high motor vehicle traffic volumes. Controlled intersections generally facilitate bicycle use 
and improve safety and stop signs tend to facilitate bicycle movement across streets with 
heavy motor vehicular traffic. An alternative to stop signs may be to use yield signs or other 
traffic calming devices as methods to increase motorist awareness of  crossing cyclists. 

Speed Bumps and Tables
Though many cities are no longer installing speed bumps, they have been shown to slow 
motor vehicle traffic speeds and reduce volume. If  speed bumps are employed as a traffic 
management tool, a sufficiently wide gap must be provided to allow unimpeded bicycle 
travel around the bump to prevent safety hazards for cyclists. Standard advance warning 
signs and markers must be installed as well. 

Partial Traffic Diverters 
These traffic calming devices include roundabouts and chicanes, both of  which force traf-
fic to follow a curved path, which had formerly been straight. They are usually employed 
in areas of  traditional grid street configuration. These devices can actually increase traffic 
hazards if  they are not substantial enough to decrease motor vehicle speeds, or if  appropri-
ate side street access points are not controlled. 

Class 1 Multi-use Path Guidelines 
Class 1 facilities are generally paved multi-use paths, separated from motor vehicle traffic. 
Off  street routes are rarely constructed for the exclusive use of  cyclists since other non 
motorized user types will also find such facilities attractive. For that reason, the facilities 
recommended in this master plan should be considered multi use where cyclists will share 
the pathways with other users. Recommended Class 1 paths are intended to provide com-
muting and recreational routes unimpeded by motor vehicle traffic. 

No matter what their primary focus, most cyclists will find bicycle paths inviting routes to 
ride, especially if  travel efficiency is secondary to enjoyment of  cycling. Since these paths 
can augment the existing roadway system, they can extend circulation options for cyclists, 
making trips feasible which would not otherwise be possible if  the cyclists had to depend 
exclusively on roadways, especially in areas where usable roads are limited. Casual riders 
and children would likely also appreciate the relative freedom from conflicts with motor 
vehicles compared to riding on typical roadways. 

By law, the presence of  a Class 1 route near an existing roadway does not justify prohibit-
ing bicycles on the parallel or nearly parallel roadway. Where a bikeway master plan calls 
for Class 1 routes parallel to the alignments of  planned roadways, these roadways should 
still be designed to be compatible with bicycle use. Two reasons to retain parallel facilities 
are that an experienced cyclist may find Class 1 paths inappropriate because of  intensive 
use, or the routes may not be direct enough. By the same token, the Class 1 path will likely 
be much more attractive to less experienced cyclists than a parallel facility on the street. 
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In general, Class 1 facilities should not be placed immediately adjacent to roadways. Where 
such conditions exist, Class 1 facilities should be offset from the street as much as possible 
and separated from it by a physical barrier. These measures are intended to promote safety 
for both the cyclists and the motorists by preventing unintended movement between the 
street and the Class 1 facility. (See Section 1003.1 (5) of  the Caltrans Highway Design Manual.)

Shared Use Issues of  Class 1 Facilities
Since off  street paths (Class 1) are now generally regarded as multi-use and not for the 
exclusive use of  cyclists, they must be designed for the safety of  both cyclists and other 
expected user types. Heavy use of  multi use trails can create conflicts between different 
types of  users. These conflicts can include speed differentials between inexperienced and 
experienced cyclists as well as between pedestrians, joggers and in line skaters, differences 
in the movements typical of  particular user types and even the kinds of  groupings common 
to the different user types as they casually move down the pathway. 

As long as volumes are low, the level of  conflict between different user types can be man-
aged without enforcement. However, even moderate increases in user volume can create 
substantial deterioration in level of  service and safety. Conflicts between different user 
types are especially likely to occur on regionally significant recreational trails that attract a 
broad diversity of  users. In general, paths that are expected to receive heavy use should be 
a minimum of  14 feet wide, paths expected to experience moderate use should be at least 
12 feet wide and low volume paths can be 10 feet wide. Caltrans Class 1 requirements call 
for eight feet as the minimum width with two foot clear areas on each side. 

Methods used to reduce trail conflicts have included providing separate facilities for different 
groups, prohibiting certain user types, restricting certain uses to specific hours, widening 
existing facilities or marking lanes to regulate traffic flow. Examples of  all of  these types 
of  actions occur along southern California’s coastal trails where conflicts between different 
user types can be especially severe during peak periods. 

Compatibility of  Multiple Use of  Paths 
Joint use of  paths by cyclists and equestrians can pose problems due to the ease with which 
horses can be startled. Also, the requirements of  a Class 1 bikeway facility include a solid 
surface, which is not desirable for horses. Therefore, where either equestrian or cycling 
activity is expected to be high, separate trails are recommended. On facilities where Class 
1 designation is not needed and the facility will be unpaved, mountain bikes and horses 
can share the trail if  adequate passing width is provided, the expected volume of  traffic by 
both groups is low and available sight distances allow equestrians and cyclists to see and 
anticipate each other. Education of  all path users in “trail etiquette” has also proven to be 
successful on shared paths. 

Urban Access Pathways
Conflicts between different user types on multiple use routes occur primarily on heavily 
used recreational paths, or near major pedestrian trip generators. Lightly used neighborhood 
pathways and community trails can be safely shared by a variety of  user types. Construction 
of  urban access pathways between adjoining residential developments, schools, neighbor-
hoods and surrounding streets can substantially expand the circulation opportunities for 
both pedestrians and cyclists. 
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However, bicycle use of  urban access pathways should not include sidewalks adjacent to 
streets for a number of  reasons. First, sidewalks are designed for pedestrian speeds and 
maneuverability. Second, they are usually encumbered by parking meters, utility poles, 
benches, trees, etc. Third, other types of  users and their specific types of  maneuverability 
can also pose a safety issue for cyclists. Finally, intersections and crosswalks pose increased 
risk of  bicycle/car collisions, especially when cyclists on sidewalks are on the wrong side 
of  the roadway (facing motorists).

Though sidewalks are, in general, not conducive to safe cycling, an exception is young 
children. This type of  bicycle use is generally acceptable because it provides young children 
who do not yet have the judgment or skill to ride in the street an opportunity to develop 
their riding skills. Sidewalks in residential areas generally have low pedestrian volumes and 
are usually accepted as play areas for children. 

Finally, one other exception to sidewalk use by cyclists should be allowed. This is where 
the walkway is at least eight feet wide and well away from streets, such as within parks. In 
such cases, bicycle use on walkways can occur safely. 

Permeable Pavement for Class 1 Bike Paths
Traditional impervious surfaces such as asphalt and concrete can be damaging to the local 
environment. Stormwater runoff  collects dirt and debris, and even oil from the asphalt 
itself  and washes them into the streams, lakes and oceans. Stormwater runoff  is the lead-
ing source of  pollutants entering our waterways. This stormwater runoff  is not filtered 
through extensive treatment, but instead is directly transported into the local water system. 

An alternative to an impervious surface for bike paths is a pervious pavement such as 
pervious concrete or asphalt. Pervious pavement assists water filtration into the soil by 
capturing rainwater in a network of  voids and allowing it to percolate into the underlying 
soil. This material is a carefully controlled mix of  water and cementing material used to 
create a paste that forms a thick coating around aggregate particles. A pervious pavement 
mixture contains little or no sand that would otherwise fill voids. Using this paste to coat and 
bind the aggregate particles together creates a system of  highly permeable, interconnected 
voids that drains quickly. This surface captures stormwater and allows it to seep into the 
ground. Porous pavement is instrumental in recharging groundwater, reducing stormwater 
runoff, and meeting U.S. Environmental Protection Agency (EPA) stormwater regulations.

By capturing the first flow of  rainfall and allowing it to percolate into the ground, soil 
chemistry and biology can then filter the polluted water naturally, allowing stormwater 
retention areas to be reduced or eliminated. In some cases, pervious pavements can double 
as water retention structures, reducing or eliminating the need for traditional stormwater 
management systems such as retention ponds and sewer tie-ins. Furthermore, by collecting 
rainfall and allowing it to infiltrate, groundwater and aquifer recharge is increased, peak 
water flow through drainage channels is reduced, and flooding is minimized. In fact, EPA 
named pervious pavements as a Best Management Practice (BMP) for stormwater pollu-
tion prevention because they allow fluids to percolate into the soil.

Porous pavement is especially ideal for sections of  path which cannot be drained or is 
subject to stream or river erosion because it has a unique surface texture. It is made up 
primarily of  angular aggregates such as gravel and crushed stone and the exposed coarse 
aggregates provide enhanced traction for maintenance vehicles and bikes and can prevent 
hazards such as hydroplaning. The textured surface is especially beneficial during the most 
difficult and dangerous of  riding conditions such as during rain since water is not allowed 
to remain on the surface and flood.
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Figure A.1: Bike Boulevard Concept
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Bicycle Boulevard Guidelines
The purpose of  creating bicycle boulevards is to provide a primary bicycle friendly route 
to improve safety and convenience of  bicycling on local streets. Bicycle boulevards are 
typically used on residential streets parallel to nearby arterial roads on routes that have 
high or potentially high bicycle traffic. A bicycle boulevard is a roadway available to mo-
torists, but prioritizes bicycles traffic through the use of  various treatments. Motor vehicle 
traffic volume is reduced by periodically diverting vehicles off  the street and the remain-
ing traffic is slowed to the same speed as bicycles. Bicycle boulevards are most effective 
when several treatments are used in combination.

The design features associated with a Bicycle Boulevard can help:
• Increase feelings of  comfort and safety for pedestrians, bicyclists and the community 
as a whole;
• Increase bicycling and walking;
• Improve wayfinding;
• Discourage neighborhood cut-through motor vehicle traffic;
• Calm and reduce neighborhood traffic;
• Provide shade for pedestrians and bicyclists; and 
• Create a pleasant corridor through the center of  the City.

Madison Avenue and Lexington Avenue are good candidates for a Bicycle Boulevard 
because of  the following factors:
• A continuous east-west travelling route through the center of  the City;
• Parallels the high volume roads of  Main Street, Broadway and Washington Avenue;
• Currently has a few stop signs on the route;
• Available right of  way for bike lanes and/or wide enough to share; 
• Adjacent residential land use; and
• Activity centers along the routes.
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A few recommendations for Bicycle Boulevard enhancements include:
• Increased directional signage and/or special street sign design at all intersections;
• Continuous “Bike Boulevard” signage along the street;
• Increased pavement markings and/or unique pavement markings such as colored bike 
lanes, Shared Lane Markings (“Sharrows”) or “Bike Boulevard” pavement legends;
• Periodically re-routing vehicular traffic off  of  the street without affecting emergency 
vehicle response;
• Limit stop signs and signals to the greatest extent possible except where they help the 
cyclist through busy intersections. 
• Alter major intersections with bicycle sensors, crossing actuators, directional signage. 
Other treatments for intersections can include traffic circles, bulb-outs and high visibility 
crosswalks;
• Add street trees and landscaping;
• Route design, amenities and signage must be consistent throughout the entire bicycle 
boulevard; and
• Install bicycle parking at specific locations along the route.

Figure A.1 conceptually depicts how a Bicycle Boulevard can be delineated with a “Bicycle 
Boulevard” pavement marking.

Some optional Class 2 Bike Lane enhancements for a bicycle boulevard include:
• Colored bike lanes;
• Distinct and unique directional signage;
• Traffic calming (i.e., pop outs and street trees) designed to increase pedestrian and bi-
cycle safety;
• Traffic control devices for bicycles at major intersections; and 
• Street trees and landscaping.

Some optional Class 3 Bike Route enhancements for a bicycle boulevard include:
• Sharrows or Bike Boulevard pavement markings;
• Traffic calming (curb extensions, street trees and speed tables) designed to increase pe-
destrian and bicycle safety;
• Distinct and unique directional signage;
• Traffic control devices for bicycles at major intersections; and 
• Street trees and landscaping.

Proposed General Guidelines for El Cajon Bicycle Boulevard signs:
• Signs are a distinctive color to distinguish them from other traffic and road signs;
• Signs are made with retro reflective material for improved visibility;
• Lettering on signs may be no less than two inches high;
• Maps of  the El Cajon bicycle system at hubs and near the intersections of  bicycle bou-
levards;
• Destination and distance signs placed every quarter mile, prior to signalized intersec-
tions, and in the block prior to the junction of  other bicycle facilities;
• Bike boulevard identification signs placed at least at every other corner; and 
• No obscuring vegetation or other visual impediments.

Pavement markings
If  bike lanes are the preferred alternative, they should be installed to meet Caltrans re-
quirements. For further enhancements to the bike lanes, the inside of  the lane can be 
painted green for further visibility. Some cities have used blue bike lanes, but they have 
since come under scrutiny because the ADA color designation is also blue. As a result, 
green appears to be becoming the new bikeway color standard.
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Bicycle Boulevard Pave-
ment Marking. (City of  
Berkeley, CA.)

Bicycle boulevard pavement markings are car-sized white pavement markings that depict 
a bicycle, the abbreviation of  “BLVD” and a directional arrow. These markings are to be 
applied directly to the road surface, in the center of  the drive lane with a four to six inch 
wide white paint. Markings should be placed in each direction of  traffic following every 
intersection, near high volume driveways or other potential conflict points, and at no more 
than 200 foot intervals. Where the bicycle boulevard turns or jogs, the arrow should be 
turned 45 or 90 degrees in the appropriate direction to help aid in way-finding. (The sec-
tion of  Lexington Avenue proposed to be a bicycle boulevard does not turn or jog so the 
directional arrow will stay consistent throughout.)

Bicycle boulevard pavement markings can also inform motorists and cyclists of  the end 
of  the path. When needed, these should be located in the same location as standard pave-
ment markings to provide sufficient advance warning for cyclists to make appropriate 
decisions prior to the change. Advance warning of  the end of  a bicycle boulevard can be 
indicated on the pavement surface with “END” replacing the arrow and a count in feet 
until the end of  the path.  These should be placed 500 and 200 feet prior to the end of  a 
bicycle boulevard.

The Bicycle Boulevard symbol is not a standard symbol in the California MUTCD. The 
following diagram is the measurement based on the symbol used for bicycle boulevards 
in the City of  Berkeley, California. These symbols are to be used where bike lanes do not 
exist. With on-street parking, place the symbol twelve feet from curb face (measured to 
center of  legend). Without on-street parking, place in center of  travel lane. 

Surface Conditions
The paving and surface maintenance schedule of  bicycle boulevards should be increased 
to levels of  arterial roads to ensure a safe, comfortable surface for bicycling.
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Appendix B:  Caltrans Highway 
Design Manual - Chapter 1000 - 
Bikeway Planning and Design
The following pages from the Caltrans Highway Design Manual are included as a reference 
for physical design requirements for bikeways in the State of  California. This is the English 
measurement version. A metric version is also available via the Caltrans web site.
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Appendix C:  
Guidelines for Selecting Safe 
Routes to School
The following text was written by Kevin Karplus, winner of  the LAB’s 1994 Phyllis W. Harmon Volunteer-of-the-Year 
Award for bicycle advocacy. He is a certified Effective Cycling Instructor, and was chair of  the Santa Cruz County Regional 
Transportation Commission Bicycle Committee. He is (or has been) a member of  People Power, the Community Traffic 
Safety Coalition, the Santa Cruz County Cycling Club, the California Bicycle Safety Coalition, and the International Human-
Powered Vehicle Association. He is a life member of  the League of  American Bicyclists, Adventure Cycling and American 
Youth Hostels.

Choosing a safe bicycle route to school is different from choosing a safe walking route 
because bicyclists and pedestrians have different needs for maximum safety. The higher 
speed of  bicyclists increases the need for visibility, smooth surfaces, and predictable inter-
action with other road users. 

Note also that bicycle skills vary among students more than walking skills do, and they are 
usually acquired at a later age. Younger children have less skill at estimating closing speed 
for automobiles and have less ability to process peripheral vision. Younger children should 
therefore cycle mainly on less complicated streets, where they can focus on one hazard at 
a time. Older students will cycle faster, and so they need to have longer sight lines. Routes 
suitable for high school students may be unsuitable for elementary school students, and 
vice versa. 

Publishing recommended routes to school is not sufficient for encouraging bicycling to 
school. Other measures are also needed, including bicycle education, safe bike parking, 
rewards for cycling (such as bike-to-school days), bike-to-school groups lead by an adult, 
and so forth. 

When choosing safe bicycle routes to school, look for: 

• The safest, most direct route. Detours to avoid hazards should not add significantly 
to the length of  the ride, or they will be ignored. 

• On-street routes. Children riding on the sidewalk have an increased risk of  collision 
with an automobile 2.5 times over riding on the street.* A “bike path” that paral-
lels a road is the same as a sidewalk. Riding a bicycle on sidewalks is prohibited in 
most jurisdictions in California, at least in business districts. 

Use off-street routes only when they have no intersections with streets or driveways, or 
when they provide a substantial short cut. The faster the cyclists, the more important it is 
to avoid sidewalks. 

Bicyclists should ride on the right side of  the street with traffic for maximum safety (wrong 
way sidewalk riding has the highest risk). When the road is so narrow and so busy that young 
cyclists cannot ride on it safely, they should walk their bikes on the sidewalk. Generally, this 
is only feasible to require near intersections with crossing guards. 

* Alan Wachtel and Diana Lewiston, “Risk factors for bicycle-motor vehicle collisions at intersections,”
  ITE Journal, September 1994, Pages 30-35.
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Where uphill slopes are so steep that the cyclists cannot maintain a straight line (about per-
cent slope equal to age up to 12 years old), students should get off  and walk on their bikes 
on the sidewalk. Similarly steep downgrades require well-maintained brakes and training 
in braking on hills. Students without that training should walk their bikes down the hills. 

• Adequate width of  curb lane and good maintenance of  road edge. For safe sharing 
of  the curb lane by motorists and cyclists, it should be at least 14 feet wide, with 
no on-street parking—wider is better, particularly for younger cyclists who can-
not hold as straight a line. Broken pavement and accumulated debris on the side 
of  the road can narrow the effective width substantially. If  there is a bike lane, its 
width can be added to the rightmost travel lane to determine if  width is adequate. 
On very quiet residential roads with low traffic speeds and good sight lines, even 
young children can safely take a lane, and wide curb lanes are not needed.

Also watch out for drain grates, potholes, obstructed visibility, dogs off-leash, and other 
obvious hazards. It is best to scout out the routes by bicycle and consult with bicyclists 
who regularly cycle in the area.

• Right turns, not left turns. It is much easier for a cyclist (particularly a beginning 
cyclist) to turn right than to turn left. This means that the best route away from 
school may differ from the best route to school.

There are two ways to do left-turns safely: merging into the left-turn lane or crossing, stop-
ping, turning the bike in place, and crossing again. The merge-left technique can be learned 
by students as young as 9-10 years old (later for multi-lane streets), but younger students 
should cross to the far right corner and then cross over to the left.

When left-turns are necessary, it is best if  they can be done from low-traffic streets onto 
low-traffic streets, with all-way stops or traffic signals. T-intersections make left turns even 
easier, since there are fewer motor vehicle movements to watch out for.

• No right-turn only lanes where cyclists go straight. Right-turn-only lanes require 
cyclists to merge across a lane of  traffic to continue straight. This skill can be 
learned by middle-school students, but only with proper bicycle instruction.

Where right-turn-only lanes are unavoidable, younger cyclists should probably be 
directed to walk their bikes on the sidewalk.

• Few stop signs. Stopping requires significant extra effort to regain loss momentum, 
tempting students to run stop signs illegally. It is safer for them to ride on a slightly 
busier street with fewer stops and the protection of  having the right of  way, than 
to risk running stop signs. 

• Only traffic signals that sense bicyclists and give sufficient green time. For a bi-
cyclists to use intersections with traffic signals safely, the traffic signals should 
detect the bike and make sure there is enough green time for the cyclist to clear 
the intersection. Traffic signals that do no meet this standard should have their 
sensors adjusted and be re-timed. Younger children may need to dismount and 
become pedestrians, using the pedestrian push-button and walking their bikes in 
the crosswalk.

• Few curb cuts. The turning traffic at commercial driveways is a serious hazard to 
bicyclists (even more so if  they are on the sidewalk).
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• Low traffic volume and low speeds. Although this criterion is often the first one 
people think of, it is actually the least important because most crashes involve 
turning traffic, not passing traffic. A street with few intersections or curb cuts is 
safer, even if  motor vehicle volume and speed is higher.
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Appendix D:  California Bicycle 
Laws and Safety
The following are important excerpts from the California Vehicle Code (VC) relating to the opera-
tion and equipping of  bicycles.

VC 231 - Bicycle Defined
Defines bicycle as a device upon which any person may ride, propelled exclusively by human power 
through a belt, chain, or gears and having one or more wheels. Specifically provides that persons riding 
bicycles are subject to Vehicle Code provisions specified in Sections 21200 and 21200.5 (see below).

VC 21200 – Laws Applicable to Bicycle Use
a) Every person riding a bicycle upon a highway has all the rights and is subject to all the provisions 
applicable to the driver of  a vehicle by this division, including, but not limited to, provisions concern-
ing driving under the influence of  alcoholic beverages or drugs, and by Division 10 (commencing 
with Section 20000), Section 27400, Division 16.7 (commencing with Section 39000), Division 17 
(commencing with Section 40000.1), and Division 18 (commencing with Section 42000), except 
those provisions which by their very nature can have no application.

b) (1) Any peace officer, as defined in Chapter 4.5 (commencing with Section 830) of  Title 3 of  
Part 2 of  the Penal Code, operating a bicycle during the course of  his or her duties is exempt from 
the requirements of  subdivision (a), except as those requirements relate to driving under the influ-
ence of  alcoholic beverages or drugs, if  the bicycle is being operated under any of  the following 
circumstances:

A) In response to an emergency call.

B) While engaged in rescue operations.

C) In the immediate pursuit of  an actual or suspected violator of  the law.

2) This subdivision does not relieve a peace officer from the duty to operate a bicycle with due 
regard for the safety of  all persons using the highway.

VC 21200.5 – Riding a Bicycle Under the Influence of  Alcohol or 
Drugs
Notwithstanding Section 21200, it is unlawful for any person to ride a bicycle upon a highway while 
under the influence of  an alcoholic beverage or any drug, or under the combined influence of  an 
alcoholic beverage and any drug. Any person arrested for a violation of  this section may request to 
have a chemical test made of  the person’s blood, breath, or urine for the purpose of  determining 
the alcoholic or drug content of  that person’s blood pursuant to
Section 23612, and, if  so requested, the arresting officer shall have the test performed. A conviction 
of  a violation of  this section shall be punished by a fine of  not more than two hundred fifty dollars 
($250). Violations of  this section are subject to Section 13202.5.

VC 21201 - Equipment Requirements
a) No person shall operate a bicycle on a roadway unless it is equipped with a brake which will en-
able the operator to make one braked wheel skid on dry, level, clean pavement.

b) No person shall operate on the highway a bicycle equipped with handlebars so raised that the 
operator must elevate his hands above the level of  his shoulders in order to grasp the normal steer-
ing grip area.
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c) No person shall operate upon a highway a bicycle that is of  a size that prevents the operator 
from safely stopping the bicycle, supporting it in an upright position with at least one foot on the 
ground, and restarting it in a safe manner.
 
d) A bicycle operated during darkness upon a highway, a sidewalk where bicycle operation is not 
prohibited by the local jurisdiction, or a bikeway, as defined in Section 890.4 of  the Streets and 
Highways Code, shall be equipped with all of  the following:

1) A lamp emitting a white light that, while the bicycle is in motion, illuminates the highway, sidewalk, 
or bikeway in front of  the bicyclist and is visible from a distance of  300 feet in front and from the 
sides of  the bicycle.

2) A red reflector on the rear that shall be visible from a distance of  500 feet to the rear when directly 
in front of  lawful upper beams of  headlamps on a motor vehicle.

3) A white or yellow reflector on each pedal, shoe, or ankle visible from the front and rear of  the 
bicycle from a distance of  200 feet.

4) A white or yellow reflector on each side forward of  the center of  the bicycle, and a white or red 
reflector on each side to the rear of  the center of  the bicycle, except that bicycles that are equipped 
with reflectorized tires on the front and the rear need not be equipped with these side reflectors.
  
The reflectors and reflectorized tires shall be of  a type meeting requirements established by the 
department.

e) A lamp or lamp combination, emitting a white light, attached to the operator and visible from 
a distance of  300 feet in front and from the sides of  the bicycle, may be used in lieu of  the lamp 
required by paragraph (1) of  subdivision (d).

VC 21201.3 - Flashing Lights
a) A bicycle or motorized bicycle used by a peace officer, as defined in Section 830.1 of, subdivi-
sion (a), (b), (c), (d), (e), (f), (g), or (i) of  Section 830.2 of, subdivision (b) or (d) of  Section 830.31 
of, subdivision (a) or (b) of  Section 830.32 of, Section 830.33 of, subdivision (a) of  Section 830.36 
of, subdivision (a) of  Section 830.4 of, or Section 830.6 of, the Penal Code, in the performance of  
the peace officer’s duties, may display a steady or flashing blue warning light that is visible from the 
front, sides, or rear of  the bicycle or motorized bicycle.

b) No person shall display a steady or flashing blue warning light on a bicycle or motorized bicycle 
except as authorized under subdivision (a).

VC 21201.5 - Reflectors
a) No person shall sell, or offer for sale, a reflex reflector or reflectorized tire of  a type required on 
a bicycle unless it meets requirements established by the department. If  there exists a federal Con-
sumer Product Safety Commission regulation applicable to bicycle reflectors, the provisions of  that 
regulation shall prevail over provisions of  this code or requirements established by the department 
pursuant to this code relative to bicycle reflectors.

b) No person shall sell, or offer for sale, a new bicycle that is not equipped with a red reflector on the 
rear, a white or yellow reflector on each pedal visible from the front and rear of  the bicycle, a white 
or yellow reflector on each side forward of  the center of  the bicycle, and a white or red reflector 
on each side to the rear of  the center of  the bicycle, except that bicycles which are equipped with 
reflectorized tires on the front and rear need not be equipped with these side reflectors.

c) Area reflectorizing material meeting the requirements of  Section 25500 may be used on a bicycle.
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VC 21202 - Duty of  Bicycle Operator: Operation On Roadway
a) Any person operating a bicycle upon a roadway at a speed less than the normal speed of  traffic 
moving in the same direction at that time shall ride as close as practicable to the right-hand curb or 
edge of  the roadway except under any of  the following situations:
 
1) When overtaking and passing another bicycle or vehicle proceeding in the same direction.

2) When preparing for a left turn at an intersection or into a private road or driveway.

3) When reasonably necessary to avoid conditions (including, but not limited to, fixed or moving 
objects, vehicles, bicycles, pedestrians, animals, surface hazards, or substandard width lanes) that 
make it unsafe to continue along the right-hand curb or edge, subject to the provisions of  Section 
21656. For purposes of  this section, a “substandard width lane” is a lane that is too narrow for a 
bicycle and a vehicle to travel safely side by side within the lane.

4) When approaching a place where a right turn is authorized.

b) Any person operating a bicycle upon a roadway of  a highway, which highway carries traffic in 
one direction only and has two or more marked traffic lanes, may ride as near the left-hand curb or 
edge of  that roadway as practicable.

VC 21203 - Hitching Rides
No person riding upon any motorcycle, motorized bicycle, bicycle, coaster, roller skates, sled, or toy 
vehicle shall attach the same or themselves to any streetcar or vehicle on the roadway.

VC 21204 - Riding On Bicycle
a) No person operating a bicycle upon a highway shall ride other than upon or astride a permanent 
and regular seat attached thereto.

b) No operator shall allow a person riding as a passenger, and no person shall ride as a passenger, 
on a bicycle upon a highway other than upon or astride a separate seat attached thereto. If  the pas-
senger is four years of  age or younger, or weighs 40 pounds or less, the seat shall have adequate 
provision for retaining the passenger in place and for protecting the passenger from the moving 
parts of  the bicycle.

VC 21205 - Carrying Articles
No person operating a bicycle shall carry any package, bundle, or article which prevents the operator 
from keeping at least one hand upon the handlebars.

VC 21206 - Local Regulation 
This chapter does not prevent local authorities, by ordinance, from regulating the registration of  
bicycles and the parking and operation of  bicycles on pedestrian or bicycle facilities, provided such 
regulation is not in conflict with the provisions of  this code.

VC 21207 - Bicycle Lanes
a) This chapter does not prohibit local authorities from establishing, by ordinance or 
resolution, bicycle lanes separated from any vehicular lanes upon highways, other 
than state highways as defined in Section 24 of the Streets and Highways Code and 
county highways established pursuant to Article 5 (commencing with Section 1720) of 
Chapter 9 of Division 2 of the Streets and Highways Code.

b) Bicycle lanes established pursuant to this section shall be constructed in compliance with Section 
891 of  the Streets and Highways Code.
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VC 21207.5 - Motorized Bicycles: Prohibited Operation  
Notwithstanding Sections 21207 and 23127 of  this code, or any other provision of  law, no motor-
ized bicycle may be operated on a bicycle path or trail, bikeway, bicycle lane established pursuant 
to Section 21207, equestrian trail, or hiking or recreational trail, unless it is within or adjacent to a 
roadway or unless the local authority or the governing body of  a public agency having jurisdiction 
over such path or trail permits, by ordinance, such operation.

VC 21208 - Permitted Movements from Bicycle Lanes
a) Whenever a bicycle lane has been established on a roadway, any person operating a bicycle upon 
the roadway at a speed less than the normal speed of  traffic moving in the same direction shall ride 
in the bicycle lane, except under the following situations.

1. When overtaking or passing another bicycle, vehicle, or pedestrian within the lane or about to 
enter the lane if  such overtaking and passing cannot be done safely within the lane.

2. When preparing for a left turn at an intersection or into a private road or driveway.

3. When necessary to leave the lane to avoid debris or other hazardous conditions.

b) No operator of  a bicycle shall leave a bicycle lane until it can be done safely and then only after 
giving an appropriate hand signal in the event that any vehicle might be affected by the movement.

VC 21210 - Parking 
No person shall leave a bicycle lying on its side on any sidewalk, or shall park a bicycle on a sidewalk 
in any other position, so that there is not an adequate path for pedestrian traffic. Local authorities 
may, by ordinance or resolution, prohibit bicycle parking in designated areas of  the public highway, 
provided that appropriate signs are erected.

VC 21211 – Obstruction of  Bikeways
a) No person may stop, stand, sit, or loiter upon any class I bikeway, as defined in subdivision (a) 
of  Section 890.4 of  the Streets and Highways Code, or any other public or private bicycle path or 
trail, if  the stopping, standing, sitting, or loitering impedes or blocks the normal and reasonable 
movement of  any bicyclist.

b) No person may place or park any bicycle, vehicle, or any other object upon any bikeway or bicycle 
path or trail, as specified in subdivision (a), which impedes or blocks the normal and reasonable 
movement of  any bicyclist unless the placement or parking is necessary for safe operation or is 
otherwise in compliance with the law.

c) This section does not apply to drivers or owners of  utility or public utility vehicles, as provided 
in Section 22512.

d) This section does not apply to owners or drivers of  vehicles who make brief  stops while engaged 
in the delivery of  newspapers to customers along the person’s route.

e) This section does not apply to the driver or owner of  a rubbish or garbage truck while actually 
engaged in the collection of  rubbish or garbage within a business or residence district if  the front 
turn signal lamps at each side of  the vehicle are being flashed simultaneously and the rear turn signal 
lamps at each side of  the vehicle are being flashed simultaneously.

f) This section does not apply to the driver or owner of  a tow vehicle while actually engaged in the 
towing of  a vehicle if  the front turn signal lamps at each side of  the vehicle are being flashed simul-
taneously and the rear turn signal lamps at each side of  the vehicle are being flashed simultaneously.



El Cajon Bicycle Master Plan Appendix D - California Bike Laws

Page AD-5August, 2011

VC 21212 – Youth Helmets
a) A person under 18 years of  age shall not operate a bicycle, a nonmotorized scooter, or a skate-
board, nor shall they wear in-line or roller skates, nor ride upon a bicycle, a nonmotorized scooter, 
or a skateboard as a passenger, upon a street, bikeway, as defined in Section 890.4 of  the Streets and 
Highways Code, or any other public bicycle path or trail unless that person is wearing a properly fitted 
and fastened bicycle helmet that meets the standards of  either the American Society for Testing and 
Materials (ASTM) or the United States Consumer Product Safety Commission (CPSC), or standards 
subsequently established by those entities. This requirement also applies to a person who rides upon 
a bicycle while in a restraining seat that is attached to the bicycle or in a trailer towed by the bicycle.

b) Any helmet sold or offered for sale for use by operators and passengers of  bicycles, nonmotor-
ized scooters, skateboards, or in-line or roller skates shall be conspicuously labeled in accordance 
with the standard described in subdivision (a) which shall constitute the manufacturer’s certification 
that the helmet conforms to the applicable safety standards.

c) No person shall sell, or offer for sale, for use by an operator or passenger of  a bicycle, nonmotor-
ized scooter, skateboard, or in-line or roller skates any safety helmet which is not of  a type meeting 
requirements established by this section.

d) Any charge under this subdivision shall be dismissed when the person charged alleges in court, 
under oath, that the charge against the person is the first charge against that person under this 
subdivision, unless it is otherwise established in court that the charge is not the first charge against 
the person.

e) Except as provided in subdivision (d), a violation of  this section is an infraction punishable by 
a fine of  not more than twenty-five dollars ($25). The parent or legal guardian having control or 
custody of  an unemancipated minor whose conduct violates this section shall be jointly and severally 
liable with the minor for the amount of  the fine imposed pursuant to this subdivision.

f) Notwithstanding Section 1463 of  the Penal Code or any other provision of  law, the fines collected 
for a violation of  this section shall be allocated as follows:
  
1) Seventy-two and one-half  percent of  the amount collected shall be deposited in a special account 
of  the county health department, to be used for bicycle, nonmotorized scooter, skateboard, and 
in-line and roller skate safety education and for assisting low-income families in obtaining approved 
bicycle helmets for children under the age of  18 years, either on a loan or purchase basis. The 
county may contract for the implementation of  this program, which, to the extent practicable, shall 
be operated in conjunction with the child passenger restraint program pursuant to Section 27360.

2) Two and one-half  percent of  the amount collected shall be deposited in the county treasury to 
be used by the county to administer the program described in paragraph (1).

3) If  the violation occurred within a city, 25 percent of  the amount collected shall be transferred to 
and deposited in the treasury of  that city. If  the violation occurred in an unincorporated area, this 
25 percent shall be deposited and used pursuant to paragraph (1).

VC 21650.1 - Bicycles on Roadways 
A bicycle operated on a roadway or highway shoulder shall be operated in the same direction as 
vehicles are required to drive upon the roadway.

VC 21717 – Driving into the Bicycle Lane 
Whenever it is necessary for the driver of  a motor vehicle to cross a bicycle lane that is adjacent to 
his lane of  travel to make a turn, the driver shall drive the motor vehicle into the bicycle lane prior 
to making the turn and shall make the turn pursuant to Section 22100.
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VC 22100 – Bicycling on Freeways
Except as provided in Section 22100.5 or 22101, the driver of  any vehicle intending to turn upon 
a highway shall do so as follows:

a) Right Turns. Both the approach for a right-hand turn and a right-hand turn shall be made as close 
as practicable to the right-hand curb or edge of  the roadway except:

1) Upon a highway having three marked lanes for traffic moving in one direction that terminates 
at an intersecting highway accommodating traffic in both directions, the driver of  a vehicle in the 
middle lane may turn right into any lane lawfully available to traffic moving in that direction upon 
the roadway being entered.

2) If  a right-hand turn is made from a one-way highway at an intersection, a driver shall approach 
the turn as provided in this subdivision and shall complete the turn in any lane lawfully available to 
traffic moving in that direction upon the roadway being entered.

3) Upon a highway having an additional lane or lanes marked for a right turn by appropriate signs 
or markings, the driver of  a vehicle may turn right from any lane designated and marked for that 
turning movement.

b) Left Turns. The approach for a left turn shall be made as close as practicable to the left-hand 
edge of  the extreme left-hand lane or portion of  the roadway lawfully available to traffic moving in 
the direction of  travel of  the vehicle and, when turning at an intersection, the left turn shall not be 
made before entering the intersection. After entering the intersection, the left turn shall be made so 
as to leave the intersection in a lane lawfully available to traffic moving in that direction upon the 
roadway being entered, except that upon a highway having three marked lanes for traffic moving in 
one direction that terminates at an intersecting highway accommodating traffic in both directions, 
the driver of  a vehicle in the middle lane may turn left into any lane lawfully available to traffic 
moving in that direction upon the roadway being entered.

VC 22111 - Hand Signals
All required signals given by hand and arm shall be given in the following manner:

1. Left turn-hand and arm extended horizontally beyond the side of  the bicycle.

2. Right turn- left hand and arm extended upward beyond the side of  the bicycle or right hand and 
arm extended horizontally to the right side of  the bicycle.

3. Stop or sudden decrease of  speed signal- left hand and arm extended downward beyond the side 
of  the bicycle.

VC 23330 – Toll Crossing
Except where a special permit has been obtained from the Department of  Transportation under 
the provisions of  Article 6 (commencing with Section 35780) of  Chapter 5 of  Division 15, none 
of  the following shall be permitted on any vehicular crossing:

b) Bicycles, motorized bicycles, or motorized scooters , unless the department by signs indicates 
that bicycles, motorized bicycles, or motorized scooters, or any combination thereof, are permitted 
upon all or any portion of  the vehicular crossing.

VC 27400 – Wearing of  Headsets or Earplugs
A person operating a motor vehicle or bicycle may not wear a headset covering, or earplugs in, both 
ears. This prohibition does not apply to any of  the following:

a) A person operating authorized emergency vehicles, as defined in Section 165.

b) A person engaged in the operation of  either special construction equipment or equipment for 
use in the maintenance of  any highway.
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c) A person engaged in the operation of  refuse collection equipment who is wearing a safety headset 
or safety earplugs.

d) A person wearing personal hearing protectors in the form of  earplugs or molds that are specifi-
cally designed to attenuate injurious noise levels. The plugs or molds shall be designed in a manner 
so as to not inhibit the wearer’s ability to hear a siren or horn from an emergency vehicle or a horn 
from another motor vehicle.
(e) A person using a prosthetic device that aids the hard of  hearing.

VC 39002 - License Requirement
a) A city or county may adopt a bicycle licensing ordinance or resolution providing that no resident 
shall operate any bicycle on any street, road, highway, or other public property within the city of  
county, unless such bicycle is licensed in accordance with this division.

b) Any bicycle not licensed under this division may be additionally regulated or licensed pursuant 
to local ordinance or may be licensed upon request of  the owner.

c) It is illegal for any person to tamper with, destroy, mutilate or alter any license indicia (marking) 
or registration form or to remove, alter, or mutilate the serial number, or the identifying marks of  
a licensing agency’s identifying symbol on any bicycle frame licensed under the provision of  this 
division.

VC 23111 - 23112
Throwing Substances On Highways Or Adjoining Areas. 
No person in any vehicle shall throw or discharge from or upon any road, highway or 
adjoining area, pubic or private, any lighted or non-lighted cigarette, cigar, match or 
any flaming or glowing substance.

No person shall throw or deposit upon a highway any bottle, can, glass, wire, nails, paper or any 
substance likely to injure or cause damage to traffic using the highway.
Note: Some of  the sections of  the laws listed above have been reworded slightly and/or abbreviated. 
For exact language, refer to the referenced sections in the California Vehicle Code.

In addition to these state laws, many communities have local ordinances. Check with local police 
departments regarding bicycle registration, licensing, and regulations (sidewalk riding, etc.).
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Appendix E: Public Outreach
Public Workshop Summary
The first public workshop was help on Wednesday , May 20th, 2009 at the City Hall Com-
munity Room. A PowerPoint presentation was given describing the project background, 
bicycle facility types and assets and issues regarding bicycle related topics in the City of  El 
Cajon. Copies of  the flyers describing the workshop were distributed to bike shops, com-
munity centers and libraries in the City of  El Cajon to notify the public of  the workshop.

Display boards included:
Existing Bicycle Facilities
Planned Bicycle Facilities
Activity Centers
Bicycle Related Collisions
Bicycle Suitability Model
Goals and Objectives

Comments (verbatim) from the workshop maps are as follows:
1. Working group (create one)
2. Light giveaway program. Need community ride.
3. Connector (El Cajon Blvd underneath I-8)
4. Hillside park with mountain bike trails. (Along Fletcher Parkway Bike Path)
5. Lighting for undercrossings – I want to be seen if  I have to take the lane
6. Narrow underpass (Main Street @ I-8)
7. Railroad track
8. Fletcher Parkway. 67 to Cuyamaca? Bad intersections for bikes
9. Where is the Enforcement E? Propose a ticket program and driver diversion program 
to merge education and encouragement for riders.
10. Bike lanes on Magnolia Avenue
11. Narrow underpass (Avocado Ave and I-8)
12. I was interested in starting a volunteer group that would help mtn bike lane/path main-
tenance, e.g. clean up glass, repaint lanes, etc. Bike enthusiasts would be able to notify the 
group of  areas that need some care and the volunteers would get on it and maybe get a bike 
ride out of  it. However, I was told volunteers are not allowed in the streets for such work, 
so is there a way to allow volunteers out there? Maybe create a waiver for volunteers to sign.
Also, a bike lane along Fletcher Parkway hill? The lanes are already spacious. It’s high volume 
and a faster speed than most roads, but a great connection from El Cajon to La Mesa, so 
some sort of  bike awareness would be beneficial to cyclists. Thanks for the opportunity 
to voice this! – Chani Mooring.
13. Lexington bike boulevard
14. Avocado/Ballentyne bike lanes
15. Repave roads edge next to gutter at curb (Greenfield Dr)
16. Bike lanes on Avocado
17. Bike lanes on Madison
18. More bike parking, especially Downtown
19. Ride on sidewalks in narrow underpasses? Or narrow streets?
20. Bike lane on Broadway
21. Bad intersection, Second Street and I-8
22. Bad intersection for bikes. (Main Street @ Second St/Jamacha Rd)
23. Bike lanes on Jamacha
24. Bike lanes on Greenfield Drive
25. Need bike path on East Main
26. Split times for bikes (Kennedy Skate Park)



El Cajon Bicycle Master PlanAppendix E  - Public Outreach

Page AE-2 August, 2011

27. Open bike park please (Kennedy Skate Park)
28. Split times for Kennedy Skate Park. 2-4 before it opens.
29. BMX dirt pump track
30. Split times 2-4 for bikers
31. Bike lanes on Madison
32. Madison bike lanes
33. Bike lanes on Granite Hills Drive
34. Bike lanes on Greenfield (eastern most section)
35. Bike lanes on Second Street (north of  I-8)
36. Bike path or lane to Crest
37. Build bike park (on the new Home Depot property just outside City limits. Between 
I-8, Flume Drive, McDougal Trail and Main Street) – 4 comments
38. Connection on El Cajon Blvd at I-8
39. Connection between Grossmont College and Hacienda Drive
40. Bike lanes on Chase Ave (to replace the existing bike route)
41. Bike lanes on Madison Ave
42. Connection on Jamacha Road between Chase Ave and City limit
43. Build bike park just south of  Hayden Lane and Tres Lomas Drive (private property)

Comments (verbatim) from the online survey are as follows:
1. Bike lanes through the city and bike racks at stores 

2. Fletcher Parkway East Bound down the hill from the Hacienda, there are a large number 
of  road cracks, which could be very dangerous to an unskilled rider or a skilled rider. 

3. Provide more bike lanes and fill-in missing gaps of  the bike system. 

4. In lanes where it is not wide enough for two vehicles the California BAUFL / change 
lane to pass sign should be place and painted on the lane. BAUFL (bikes allowed use full 
lane CVC 21202) It is being used in other bike freindly CA cities. Why not here? Its the 
law and it will create awareness for all parties on the road. 

5. Where a bike lane can not be stripped, please use sharrows to indicate to motorists that 
cyclists can take the entire lane to avoid the “door zone” of  parked cars. Thanks. Roy 

6. 1) Distributed maps of  bike lanes, trails, paths. 2) Coordination with Santee and Lakeside 
for regional access/routes. Thanks for your work on this project!!! 

7. Connect gaps in system and maintenance of  roadways 

8. El Cajon needs more class II bike lanes on the primary streets. Riding on Broadway is 
pretty scary. El Cajon also needs better north-south bike routes because I-8 cuts the town 
in half  and passing under the I-8 is dangerous for cyclists. Cyclists are forces to take the 
sidewalks or to get pinched by motorists as they ride under the dark freeway overpasses. 
Finally, new developments in El Cajon should be required to provide decent bike racks 
located in highly visible areas near building entrances. 

9. Safe routes to school and interconnecting El Cajon with other cities 

10. Better bike lanes connecting the entire city/activity nodes, overall bike safety, intermodal 
transit stops (trolley) 
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11. I think that the city does a good job in keeping bike lanes assessable. More could be 
done to keep them clean. Traffic light sensors should be better thought out with cyclists 
in mind. There is always a need to educate both the cyclists and the motorist about cycling 
and the rules of  the road that pertain to cyclists. Bike paths segregated from roadways are 
the best, but a well thought out plan that incorporates both integrated and segregated bike 
ways from prime destinations to other popular destinations are vital to encouraging more 
participation in cycling. Once such bike ways are incorporated, educating the public and 
promoting the bike ways are vital. Please note Ventura’s approach to this. I’ve vacationed 
to Ventura, as have many other cyclists, just to ride their bike ways. Thanks for taking an 
interest in cyclists.

12. More education to motorists on the rules of  biking and right of  way. More bike trails 
would be nice, but anything that makes biking safer. 

13. Provide better designated bike lanes. 

14. Road surfaces, many need repair. North bound Mollison between Washington and 
Greenfield could use some help. 

15. Safety seems to be the number one issue. Cars do not share well - so giving cyclists 
better bike lanes (or their own routes) would be great. As an adult I do not always feel 
safe on the streets - and I would seriously hesitate before letting my kids ride alone on EC 
streets. The roads aren’t in the best shape (but that is county wide) so it’s a lesser problem.
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Count Percentage

1 What City do you live in?

El Cajon 9 29%

San Diego 7 23%

La Mesa 2 6%

Santee 3 10%

Lemon Grove 2 6%

Crest-Dehesa 1 3%

Lakeside 2 6%

Valle De Oro 3 10%

2 Write in a city or county area if your City is not listed

Oceanside 1 3%

Chula Vista 1 3%

Totals 31

3 Provide more bike trails separated from roadways 

High 17 55%

Med 9 29%

Low 5 16%

4 Provide more on-street bike lanes painted on roadways 

High 19 61%

Med 7 23%

Low 5 16%

5 Provide more on-street bike routes (no painted lanes, just signs) 

High 16 52%

Med 5 16%

Low 10 32%

6 Create a more interconnected system by filling in missing gaps 

High 22 71%

Med 4 13%

Low 5 16%

7 Provide wider shared lanes on existing roads (no lanes provided) 

High 9 29%

Med 7 23%

Low 15 48%

Please prioritize the following list of bikeway improvements.

Online Survey Summary
The following summarizes the questions on the online survey.
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8 Emphasize safe routes to schools and to local parks 

High 17 55%

Med 9 29%

Low 5 16%

9 Increase maintenance along routes, removing potholes and debris 

High 25 81%

Med 4 13%

Low 2 6%

10 Improve public education with an emphasis on sharing the road 

High 9 29%

Med 12 39%

Low 10 32%

11 How often do you take part in Cycling for Transportation?

Daily 15 48%

2-3 Days per Week 4 13%

Weekly 4 13%

2-3 Times per Month 2 6%

Monthly 1 3%

A Few Times per Year 5 16%

12 How often do you take part in Cycling for Exercise or Sport?

Daily 11 35%

2-3 Days per Week 6 19%

Weekly 6 19%

2-3 Times per Month 5 16%

Monthly 2 6%

A Few Times per Year 1 3%

13 How often do you take part in Cycling for Recreation?

Daily 2 6%

2-3 Days per Week 8 26%

Weekly 13 42%

2-3 Times per Month 2 6%

Monthly 1 3%

A Few Times per Year 5 16%

14 How often do you take part in Cycling for Social/Family Activity?

Daily 1 3%

2-3 Days per Week 5 16%

Weekly 4 13%

2-3 Times per Month 9 29%

Monthly 7 23%

A Few Times per Year 5 16%
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15 When do you take part in Cycling for Transportation?

Weekday Mornings 18 58%

Weekday Days 2 6%

Weekday Evenings 6 19%

Weekend Mornings 2 6%

Weekend Days 1 3%

Weekend Evenings 2 6%

16 When do you take part in Cycling for Exercise or Sport?

Weekday Mornings 2 6%

Weekday Days 1 3%

Weekday Evenings 5 16%

Weekend Mornings 11 35%

Weekend Days 9 29%

Weekend Evenings 3 10%

17 When do you take part in Cycling for Recreation?

Weekday Mornings 2 6%

Weekday Days 1 3%

Weekday Evenings 4 13%

Weekend Mornings 17 55%

Weekend Days 4 13%

Weekend Evenings 3 10%

18 How often do you take part in Cycling for Social/Family Activity?

Weekday Mornings 1 3%

Weekday Days 2 6%

Weekday Evenings 6 19%

Weekend Mornings 9 29%

Weekend Days 10 32%

Weekend Evenings 3 10%



El Cajon Bicycle Master Plan Appendix E - Public  Outreach

Page AE-7August, 2011

Wednesday, May 20, 6:30-8:30 PM
City Council Chambers - 200 East Main Street

City of El Cajon
Bicycle Master Plan

The City of El Cajon is developing a new Bicycle Master
Plan and needs the help of local cyclists. Your unique
perspective is important in crafting a viable plan.
This workshop will begin with a quick overview of the
project at 6:45 p.m. followed by an open forum until
8:30 p.m. where you can discuss your ideas or concerns
with the consultants and review their initial plans.
Please fill out a project survey at: www.elcajonbmp.org.

Community Workshop

City of El Cajon contact: Mario Sanchez, P.E. (619) 441-1651
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