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CHAPTER 4D. TRAFFIC CONTROL SIGNAL FEATURES

Section 4D.02 Responsibility For Operation and Maintenance 
The following is added to this section:
Support:

The Department of Transportation is responsible for the operation of all State highway traffic signals,
regardless of whether the signal is maintained by the State or by others. 
Standard:

State highway traffic signals shall include, but are not necessarily limited to, all signals on a State
highway and at ramp connections to local streets.

Maintenance and operation of highway traffic signals involving State Highways by an agency other
than the Department of Transportation shall require a jointly approved written agreement.

Section 4D.04 Meaning of Vehicular Signal Indications
In the second paragraph, item C.2, delete the second sub-paragraph that begins with “When an R10-17a

sign…”  The R10-17a sign shall not be used in California.  Turning on a steady red arrow is not permitted
in California. 

Section 4D.05 Application of Steady Signal Indications    
Delete subparagraph s B.4 (c) and B.4 (d) in the Standard that begins with “An engineering…”  Signs W25-
1 and W25-2 shall not be used in California.
Delete and replace the last paragraph under Option that begins “If U-turns are permitted…” with:
Standard:

When a RIGHT TURN ARROW controls the Right Turn movement, a conflicting U-turn
approach shall be prohibited.

Section 4D.06 Application of Steady Signal Indications for Left Turns  
Delete subparagraphs A.4 in the Standard that begins “If the left-turn signal face…” 
The following is added to this section:
Guidance:

Since separate signal phases for protected left turns will reduce the green time available for other phases,
alternate means of handling left turn conflicts should be considered first.
Support:

The most likely possibilities are: 
1. Prohibition of left turns. This can be done only if there are convenient alternate means of making the

movement. Typical alternate means are:
a. A series of right and/or left turns around a block to permit getting to the desired destination; or
b. Making the left turn at an adjacent unsignalized intersection during gaps in the opposing through

traffic.
2. Geometric changes to eliminate the left turn.  An effective change would be a complete separation or

a complete or partial "clover leaf" at grade.  Any of these, while eliminating left turns, requires
additional cost and right of way.

3. Provide protected-permissive or permissive-protected left turn operation.  The protected left turn
interval may be prohibited during certain periods of the day to allow only permissive intervals for
left turn movement in order to increase the green time available for other phases.  Refer to Section
4D.112 for the requirements of protected-permissive or permissive-protected left turn operation. 

Guidance:
Protected left turn phases should be considered where such alternatives couldn’t be utilized, and one or

more of the following conditions exist:
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1. Accidents - Five or more left turn accidents for a particular left turn movement during a recent 12-
month period.

2. Delay - Left-turn delay of one or more vehicles, which were waiting at the beginning of the green
interval and are still remaining in the left turn lane after at least 80% of the total number of cycles for
one hour.

3. Volume - At new intersections where only estimated volumes are available, the following criteria
may be used.  For pretimed signal or a background-cycle-controlled actuated signal, a left turn
volume of more than two vehicles per approach per cycle for a peak hour; or for a traffic-actuated
signal, 50 or more left turning vehicles per hour in one direction with the product of the turning and
conflicting through traffic during the peak hour of 100,00 or more.

4. Miscellaneous.  Other factors that might be considered include but are not limited to: impaired sight
distance due to horizontal or vertical curvature, or where there are a large percentage of buses and
trucks.

Section 4D.07 Application of Steady Signal Indications for Right Turns
The following is added to this section:
Guidance:

A right-turn green arrow should be considered for use only when there is an exclusive right-turn lane or
it is the only movement that traffic is permitted to make or when the right-turn volume exceeds 200 vehicles
per hour.

Section 4D.09 Unexpected Conflicts During Green or Yellow Intervals 
 In the Standard, subparagraph A, first sentence, place a period (.) after “…signal indication.”  Delete
“…except for the situation regarding U-turns described in Section 4D.05.”

Section 4D.10 Yellow Change and Red Clearance Intervals
The following is added to this section:
Support:

The purpose of the yellow signal indication is to warn traffic approaching the signal that the related
green movement is ending or that a red indication will be exhibited immediately thereafter and traffic will be
required to stop when the red signal is exhibited.
Guidance:

The length of the yellow change interval is dependent upon the speed of approaching traffic.  See Table
4D-102 for suggested minimum yellow interval timing.
Option:

Red clearance intervals which follow yellow change intervals are not required, but may be considered
where any of the following conditions exist: 

1. Intersections that are wide, offset or contain unusual geometry; intersections where the visibility
of conflicting traffic is blocked or limited;

2. Movements where the approach speeds are 90 km/h (55 mph) or more; or 
3. Where it is desirable to help clear vehicles that recurrently become queued in the intersection

where there are permissive left turns.  
Guidance:

Red clearance intervals range from 0.01 to 2.0 seconds and should not exceed 6 seconds. 

Section 4D.13  Preemption and Priority Control of Traffic Control Signals
In Options subparagraph C, delete the word “turning” to change the sentence to read: 

A.  A special sequence of signal phases to display a red indication to prohibit all movements toward the
track during the approach or passage of a train or transit vehicle.  
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The following is added to this Section:
Guidance:

Traffic control signals within 60 m (200 ft) of a highway-rail crossing should be operated during railroad
pre-emption in a manner that minimizes delay and potential conflicts.  These alternatives include steady all-
red, all-red flash, limited service or special sequential signal phasing.  
Option:

Extinguishable or changeable message regulatory signs and/or appropriate red traffic control signal
indications that are visible only during railroad or light rail transit pre-emption may be used to prohibit
movements from a signalized location toward a highway-rail crossing.  Examples of applicable regulatory
signs that may be used in a extinguishable format include the R3-1, R3-2 and R5-1 signs.
Support:

Left turns from a nearby signalized intersection toward a highway-rail crossing can be prohibited during
railroad or light rail transit pre-emption by use of a red-left arrow display or a extinguishable R3-2 sign.
Likewise, right turns from a nearby signalized intersection toward such a crossing can be prohibited by use
of a red right arrow display or a extinguishable R3-1 sign.  Through movements from a nearby signalized
intersection toward a highway-rail crossing can be prohibited by a circular red display or a extinguishable
R5-1 sign.

Where the highway-rail crossing impacts two streets near a signalized intersection, then steady all red
operation may be appropriate during railroad or light rail transit pre-emption.  
Where the typical pre-emption period tends to be short, such as for light rail transit or commuter trains, a
single pre-emption signal phase that serves some vehicular movements and prohibits others may be
appropriate.  So-called “limited-service” operation, which provides a steady circular green to traffic parallel
to the rail line, is one such example.  

Where the pre-emption period tends to be long, such as for some freight train movements, all-red flash or
special sequential phases that alternate among movements that do not approach the highway-rail crossing,
possibly in combination with extinguishable signs, may be appropriate to provide alternating right-of-way. 

Where there are exclusive turn lanes that accommodate turns toward the highway-rail crossing, then it
becomes practical to prohibit those moves during railroad pre-emption.

Where exclusive turn lanes or special sequential phases are not feasible, then all-red flash may be
desirable to allow movements to be made after motorists stop to assess  the railroad or light rail transit pre-
emption operation. 

The desirability of prohibiting movements toward the highway-rail crossing during railroad or light rail
transit pre-emption increases as:  

1) the distance between the signalized intersection and the highway-rail crossing decreases; and,
2)    the volume that likely would enter increases.

Section 4D.15 Size, Number, and Location of Signal Faces by Approach
The following is added to the first standard, second paragraph of this section: 
Standard:

F. For mast-arm mounted, span-wire mounted and signal bridge mounted indications
The following is added to this section:
Standard:

There shall be at least two signal faces for each controlled approach of an intersection including
signalized left turn lanes.
Guidance:

Supplemental signal faces should be considered if any of the following conditions exist:  
1. The area is rural.
2. The area is urban and the signal is the first one on a particular highway.
3. The roadway is striped for two or more approach lanes.
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4. Where visibility of the signal is affected by alignment or obstructions. 
Support:

On an undivided roadway, the signal faces for each through approach of an intersection are usually
placed at the far right and far left corners. 
Option:

The signal faces for two or more approaches may be combined on a single standard. 
Support:

However, it is generally desirable to locate the signal faces on separate standards at curb returns.  This
practice will tend to maximize the visibility of the signal faces for the controlled approach while minimizing
the visibility of the signal faces intended for the cross-street approach. 
Guidance:

Separate standards should be considered whenever the curb return radius is greater than 3 m (10 ft).
The preferred locations for new installations of signal faces for fully-protected left turn movements at a

typical intersection are on a mast arm of sufficient length to place one signal face as nearly as practical in
line with the left turn lane and to place the second face on a standard at the far left corner. 
Option:

Unusual roadway geometrics, wide medians, wide roadways, more than one left turn lane in the same
direction or other factors may require the left turn signal face(s) to be mounted on standard(s) located in a
median to satisfy visibility requirements.

A signal face, containing a circular green indication, may be located in a far median only when: 
 1. The signal phasing provides a protected left turn movement; or
 2. The signal face is provided with some type of visibility control so that the indications are not

visible to traffic in the left turn storage lane; or
 3. It is not facing a left turn storage lane.

A signal face containing a circular green indication may be located in the near median where there is a
left turn storage lane and there is no associated left turn phase.

Supplemental signal faces may be placed at a near side location or suspended from a mast arm.

Section 4D.19 Lateral Placement of Signal Supports and Cabinets  
The following is added to this section:
Guidance:

Normally, controller cabinets should be located in accordance with the following: 
 1. It should not be vulnerable to traffic.
 2. Traffic movements at the intersection should be visible from the controller timing position.
 3. The doors of the cabinet should open away from the curb or traveled way.
 4. It should be possible to park a maintenance truck close to the cabinet.
 5. It should not be located in a drainage ditch, in an area which could be under water or where

subjected to water from sprinklers.
 6. It should not obstruct sidewalks, wheelchair ramps, or store entrances.
 7. It should be placed so as not to obstruct pedestrian or driver visibility.

Support:
Refer to Figures 4D-102 through 4D-108 for typical signal layouts for various intersections.

Standard:
Upon requests, keys for the police panel on traffic signal controller cabinets shall be furnished to

the California Highway Patrol offices or local enforcement agencies.
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Section 4D.20 Temporary Traffic Control Signals
The following is added to this section:
Option:

Temporary signals for traffic control at the intersection of a State highway and a haul road, or to provide
one-way traffic control through a construction zone, may be either the fixed or portable type. Such signals
are normally installed by a contractor and may require an Encroachment Permit.
Standard:

1. Requirements.
Each plan for temporary signals shall include the equipment details as well as the following
operating requirements: 
a. Shall meet all requirements of section 4D.20 of the MUTCD
b. Signal faces, detectors and control equipment is to be kept in good operating condition at

all times.
c. When not in use, portable signals are to be removed from the vicinity of the highway and

fixed signals are to be placed in flashing operation with yellow indications for the highway
and red indications for the haul road.

d. Timing of the signals will be determined by the Agency having jurisdiction.
e. A Signal Ahead (W3-3) sign (and flashing beacon, if required) is to be placed on each

approach of the highway in advance of the signal.
f. Haul road signals shall be operated using manual control or vehicle detectors.  The

operation shall provide a green indication to the haul road only if the contractor’s
equipment is approaching the crossing.  The haul road green interval shall not exceed 10
seconds and the highway green interval shall not be less than 20 seconds, unless specific
permission is given in writing.  A 3-second, minimum, yellow change interval, and any
required red clearance interval shall follow each green interval.

g. One-way traffic control signals may utilize pretimed or traffic-actuated controller units, or
may be manually controlled.

h. A 3-second, minimum, yellow change interval shall follow each green interval.  An all-red
clearance interval shall follow each yellow change interval.  The all-red clearance interval
shall permit a vehicle to travel the length of the one-way lane before a green indication is
shown to opposing traffic.

i. Failure to comply with any of the above or other specified conditions will be justification
for revoking the permit.  

2. Equipment Details.
Fixed temporary traffic signals shall be designed for 120-volt operation, while portable

temporary signals may be battery operated.  The vehicle signal faces shall be the standard 3-
section type with no less than two separate signal faces for each approach, including the haul
road approaches.  The signal faces shall be mounted a minimum of 3 m (10 ft) above the
roadway and directed so that the indications are readily seen by traffic.  The signal faces for
highway traffic shall be equipped with backplates.

For one-way lane control or where conditions require sets of signals to be coordinated, the
sets may be interconnected by cable or radio so that they are operated from a single manual or
automatic control.  The control system shall be designed to prevent conflicting green
indications.
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Section 4D.101 Traffic Signal Design Introduction 
Support:

The design of traffic signals by the Department of Transportation is based upon the following
publications: 

 1. Manual on Uniform Traffic Control Devices (MUTCD)
 2. California Supplement to the MUTCD.
 3. Standard Specifications.
 4. Standard Plans.
 5. Signal and Lighting Design Guide.
 6. Ramp Meter Design Manual.
 7. Highway Design Manual.
Additional references that can be used include:
 1. Traffic Engineering Handbook.
 2. Manual of Traffic Signal Design.
 3. Traffic Control Systems Standards.
 4. Traffic Control Devices Handbook.
See Section 1A.11 for information regarding these publications.

Section 4D.102 Signal Plan Schedules 
Guidance:

The traffic signal plans for the installation of a new signal or the major modification of an existing signal
should include the following schedules: 

1. Pole and Equipment Schedule.
A pole and equipment schedule shows the types of standards, mast arm lengths, types and mounting
for vehicle and pedestrian signal faces, and other equipment. See Table 4D-106 and the Standard
Plans.

2. Conductors and Conduit Schedule.
A conductor and conduit schedule shows the size of each conduit run, and the size, type and number
of conductors or cables in each conduit run.  See Table 4D-107.

Support:
Dimensions of conductors and conduit and data for determining conduit size are shown in Tables 4D-108

and 4D-109. 

Section 4D.103 Vehicle Detectors 
Support:

The proper operation of a traffic-actuated signal is dependent upon the appropriate type and proper
placement of detectors.  The types and applications of vehicle detectors currently used include the following: 

1) Inductive Loop - The inductive loop detector, because of its presence feature, detects a standing
vehicle as well as a moving one.  The detection area is roughly that enclosed by the loop.

2) Magnetometer- The magnetometer detector detects a standing vehicle, as well as a moving one, and
has a detection area up to 1 m (3.3 ft) in diameter over each sensing element.

3) Magnetic- The magnetic detector detects only vehicles moving in excess of 8 km/h (5 mph).  One
sensing element covers one or two traffic lanes.

4) Video Detection- Detects vehicles passing through the field of view of a CCTV camera or image
sensor.  They are useful during construction or other temporary situations when lanes change
frequently in width and location as well as where the installation of conduit and detector loops is
expensive or difficult.  Care is necessary to avoid locations and conditions, which could obscure the
detector’s visibility such as extreme weather, sun glare and moving shadows.
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5) Pressure Sensitive. 
Standard:

No new pressure sensitive installations shall be made.  Existing units shall be replaced with other
types of detectors loop when:

a. They require relocation;
b. The traffic signal is to be modified; or
c. The roadway is to be resurfaced. 

Support:
The normal installation of inductive loop and magnetometer detectors requires sound pavement if the

detector is to operate reliably. 
Guidance:

If the pavement on an approach in which these detectors are to be installed is cracked, the project should
include resurfacing of the areas where the detectors and lead-in cables are to be placed. 
Support:

Typical installation details for inductive loop and magnetometer detectors are shown on the Standard
Plans. The longitudinal location (setback) of detectors relative to the limit line depends on the speed of traffic
and the type of detector operation desired.  See Table 4D-101 for suggested setback from Limit lines. 

Section 4D.104 Bicycle Signals 
Support:

A bicycle signal is an electrically powered traffic control device that may only be used in combination
with an existing traffic signal.  Bicycle signals shall direct bicyclists to take specific actions and may be used
to improve an identified safety or operational problem involving bicycles.
Standard:

When bicycle traffic is controlled, only green, yellow and red lighted bicycle symbols, shall be used
to implement bicycle movement at a signalized intersection.  The application of bicycle signals shall be
implemented only at locations that meet Department of Transportation Bicycle Signal Warrants.  This
will remain in effect until January 1, 2005.

A separate signal phase for bicycle movement shall be used. 
Guidance:

Alternative means of handling conflicts between bicycles and motor vehicles should be considered first.  
Two alternatives that should be considered are:
1. Striping to direct a bicyclist to a lane adjacent to a traffic lane such as a bike lane to left of a right-

turn-only lane.
2. Redesigning the intersection to direct a bicyclist from an off-street path to a bicycle lane at a point

removed from the signalized intersection.
A bicycle signal phase should be considered only after these and other less restrictive remedies have had

an adequate trial with enforcement and with the result that the collision frequency has not been reduced.

Section 4D.105 Bicycle Detectors 
Option:

Bicycle detectors may be required at traffic-actuated signal installations.
Standard:

A Type D loop configuration shown on Department of Transportation’s Standard Plan ES5B is
effective for detecting bicycles and small motorcycles and shall be installed at the bicycle loop detector
locations.  Loop detectors shall not be placed within a pedestrian crosswalk or where it could conflict
with pedestrian traffic.
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Option:
The loop detector logo shown on Department of Transportation’s Standard Plan A24C may be used to

show a bicyclist where to stop in a bike lane or traffic lane to be detected.  
Guidance:

The logo should be applied to the pavement in the center of the Type D loop.
Support:

See Figure 4D-111 for suggested locations of bicycle detectors and Department of Transportation’s
Standard Plans for typical bike lane pavement markings. 

Section 4D.106 Selection of Traffic Signal Operation 
Guidance:

A prime factor to be considered in selection of the type of traffic signal operation is adequacy.  While it
may be true that a sophisticated signal control will operate satisfactorily at any intersection, the intersection
should not be provided with a type of control that is unnecessarily complex and expensive.
Support:

The type of traffic signal operation to be used is dependent upon the variations in traffic demand.  The
two general types of signal operation are pretimed and traffic-actuated.  Traffic-actuated operation can be
further classified as full-traffic-actuated or semi-traffic-actuated.  With full-traffic-actuated operation, all
traffic movements or phases are provided with detectors.  In semi-traffic-actuated operation, certain phases
(usually the coordinated phases) do not have detectors.
Guidance:

Pretimed and semi-traffic-actuated operation should be used in coordinated systems only.  They should
not be installed at isolated intersections (more than 1.6 km (1 mile) from the closest signalized intersection).

Where the distance between signalized intersections is 0.8 km (0.5 mile) or less, coordination of signals
should be considered, including the preparation of a time-space diagram and an evaluation of the cost-
effectiveness of coordination.

Discretion should be used with phasing at offset intersections as it may introduce operational problems,
which should be recognized and avoided.  The most critical of these problems is where one approach right-
of-way is terminated while the opposing approach continues with a green indication.

Section 4D.107 Selection of Left-Turn Phasing 
Support:

There are various methods to signalize left turn movements. See Figure 4D-101. 
Guidance:

If the left turn volume is 300 or more vehicles per hour, or if delays to traffic at the intersection can be
significantly reduced, consideration should be given to a two-lane left turn.

Section 4D.108 Dual Left 
Support:

This method is most effective during free or isolated operation and is traffic-actuated.  It is the most
efficient means of providing protected left turn movements since the various phases and combinations of
phases appear only on demand.  A through movement is allowed to go with its associated left turn movement
when there is no opposing left turn traffic.

Section 4D.109 Lead-Lag 
Guidance: 

This operation can be either pretimed or traffic-actuated.  Normally, "Lead-Lag" phasing should be
considered for coordinated signals when the offset timing determined by the system time-space diagram
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results in the arrival of the two directions of traffic at different times during a cycle.  This will provide the
most efficient progressive band.

Section 4D.110 Opposite or Opposing 
Guidance: 

Opposing operation should be used where the left turn volume per lane is very high in either direction
and is about equal to or greater than the companion through movement.  
Support:

This method is especially useful when one of the through lanes must be used as an optional turning lane
or where a separate left turn lane cannot be provided. 

Section 4D.111 Permissive Left-Turn Phasing 
Guidance:

When a protected-permissive or permissive-protected left-turn phasing operation is used for a signal
system, no information sign is necessary.  
Standard:

If a sign is used, it shall be a LEFT TURN YIELD ON GREEN (Green Ball symbol) (R10-12) sign.
Option:

Public agencies having jurisdiction may use an extinguishable message sign on local roads in place of the
R10-12 sign on their local roads that are not part of an intersection with a State highway.  
Standard:

The extinguishable message shall say LEFT TURN YIELD in at least 150 mm (6 in) high letters.
The light source shall be designed and constructed so that when illuminated, the message shall be
white and remain dark when not in use.  The message shall be illuminated only when the green
permissive ball is lighted.

The following apply to permissive left-turn phasing:
1. This operation shall not be initiated where the left turn accident warrant is satisfied.
2. Both directions of through traffic shall be terminated simultaneously except where opposing

left turns or opposing U-turns are prohibited. 
Guidance:

3. Signal faces should not be placed in a median facing a left turn lane.
Support:

4. Signs are not required for this operation unless U-turns are to be prohibited.

Section 4D.112 Signals at Interchanges
Support:

Signals at freeway interchanges require special consideration as to phasing and timing to minimize
backup of traffic onto the freeway lanes. 
In addition, signals at diamond-type interchanges require phasing and timing to provide the necessary turning
movements from the cross street to and from the ramps, without a backup of traffic between the ramps. 
Guidance:

Figures 4D-109 and C4D-110 are guides and should be used to determine the timing of traffic signals at
diamond interchanges.  These figures should be used in conjunction with Table 4D-103 to determine the
timing of the splits and offsets for diamond interchange signals.
Support:

The decision whether to use pretimed or traffic-actuated operation is dependent not only upon traffic
conditions in the interchange area, but also upon traffic conditions along the cross street.  For example, a
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coordinated traffic signal system along the cross street may require that the signals at the interchange be
coordinated with the cross street progression

Section 4D.113 Timing of Green Intervals 
Guidance:

The proportion of green time, or split, allotted to each phase or combination of phases during a signal
cycle, should be as close as practicable to the proportion of critical lane traffic volumes on the respective
approaches.  In traffic-actuated operation, this proportioning is done automatically and continuously as a
result of vehicle detector inputs to the controller unit.
Option:

Factors that may modify this proportioning are the time required for pedestrian intervals and the
requirements of a coordinated system.
Support:

In the usual signal operation, predetermined splits can be selected by time-of-day or traffic-responsive
equipment.  In coordinated signal systems, the cycle length and the split can be varied by command from the
system master controller. 

Section 4D.114 Review of Traffic Signal Operations 
Guidance:

All traffic signals should be periodically reviewed for proper operation.  The traffic signal operation
should be observed during morning and evening peak traffic periods and during off-peak periods.  If an
operating deficiency is observed, the reason for the deficiency should be determined.  If there is a
malfunction, Maintenance unit should be notified, and after corrective work is done, further surveillance
should be conducted to be sure no deficiency remains.  If a need for a design change is observed, an analysis
should be made to determine what improvement might be necessary to improve the design.

Improvements to consider are:
1. Timing of:

a. Maximums or Force Offs
b. Gap Interval
c. Offsets
d. Cycle Length 

2. Time-of-Day or Traffic Responsive Settings 
3. Signal Phasing or Phase Sequence
4.  Type of Operation
5. Coordination of Signals
6. Signs, Striping and/or Pavement Markings
7. Roadway Improvements

Standard:
Timing and phasing of traffic signals and any subsequent changes in timing shall be approved by

the public agency having jurisdiction.  Timing records shall be kept by the agency responsible for the
maintenance and/or operation and be readily available to the maintenance and traffic operations staffs
and other agencies, where appropriate.
Support:

Aids for timing are shown in Tables 4D-104 and 4D-105. 
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Section 4D.115 Railroad Preemption 
Support:

Railroad preemption results in a special traffic signal operation depending on the relation of the railroad
tracks to the intersection, the number of phases in the traffic signal and other traffic conditions.  Railroad
preemption is normally controlled by the railroad grade crossing warning equipment.
Guidance:

Typical circumstances where railroad preemption is required and the following type of signal operation
should be provided during preemption: 

1. Where a railroad grade crossing, provided with grade crossing warning equipment, is within 60 m
(200 ft) of a signalized intersection, preemption of the traffic signal should provide the following
sequence of operation:
a. A yellow change interval and any required red clearance interval for any signal phase that is

green or yellow when preemption is initiated and which will be red during the track clearance
interval.  The length of yellow change and red clearance intervals shall not be altered by
preemption.  Phases, which are in the green interval when preemption is initiated, and which will
be green during the track clearance interval, shall remain green.  Any pedestrian walk or
clearance interval, in effect when preemption is initiated, shall immediately be terminated and all
pedestrian signal faces shall display steady upraised HAND.

 b. A track clearance interval for the signal phase or phases controlling the approach that crosses the
railroad tracks.  The signal indication for the clearance interval may be either green or flashing
red.

c. A yellow change interval if green signal indications were provided during the track clearance
interval.

d. Depending on traffic requirements and phasing of the traffic signal controller, the traffic signal
may then do one of the following: 
 (1)  Go into flashing operation, with flashing red or flashing yellow indications for the

approaches parallel to the railroad tracks and flashing red indications for all other
approaches.  Pedestrian signals shall be extinguished. If flashing red is used for all
approaches, an all-red or other clearance interval shall be provided prior to returning to
normal operation.

 (2) Revert to limited operation with those signal indications controlling through and left turn
approaches towards the railroad tracks displaying steady red.  Permitted pedestrian signal
phases shall operate normally. This operation shall be used only if the grade crossing
warning equipment includes gates.

e. The traffic signal shall return to normal operation following release of preemption control.
2. Where the railroad tracks run within a roadway and train speeds exceed 16 km/h 

(10 mph), preemption of the traffic signal should provide the following sequence of operation.
a. A yellow change interval and any required red clearance interval for all signal phases that are

green or yellow when preemption is initiated and which will be red during the preemption
period.  The length of yellow change and red clearance intervals shall not be altered by
preemption.  Phases, which are in the green interval when preemption is initiated, and which will
be green during the preemption period, shall remain green.  Any walk or pedestrian clearance
intervals in effect when preemption is initiated shall be immediately terminated and all
pedestrian signal faces shall display upraised HAND.

b. All signal faces controlling traffic movements parallel to the railroad tracks will display green or
flashing yellow indications.  All other vehicle signal faces will display red indications;
pedestrian signal faces will display upraised HAND. 

3. Where the railroad tracks run along a roadway of a signalized intersection and train speeds do not
exceed 16 km/h (10 mph), trains may be controlled by the vehicle signal indications.  This type of
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train control requires approval from the railroad, the Public Utilities Commission and the Director of
Transportation.

4. Unusual or unique track or roadway configurations may require other solutions than those described
above. 

Section 4D.116 Emergency Vehicle Preemption 
Option:

Authorized emergency vehicles may preempt traffic signals.  The purpose of such preemption is to
provide the right of way to the emergency vehicle as soon as practical.  The preemption may be controlled by
one of the following means:

1. By direct wire, modulated light or radio from a remote location such as a fire house; and
2. By modulated light or radio from an emergency vehicle.

Guidance:
Emergency vehicle preemption should provide the following sequence of operation: 

1. A yellow change interval and any required red clearance interval for any signal phase that is green
or yellow when preemption is initiated and which will be red during the preemption interval.  The
length of the yellow change and red clearance intervals shall not be altered by preemption.  Phases,
which are in the green interval when preemption is initiated, and which will be green during the
preemption period shall remain green.  Any pedestrian walk interval in effect when preemption is
initiated shall be immediately terminated.  The normal pedestrian clearance interval may be
abbreviated.

Standard:
2. An all-red intersection preemption display shall not be used.
3. The traffic signal shall return to normal operation upon termination of the demand for

preemption or the termination of the assured green interval. 
At a traffic signal provided with both emergency vehicle preemption and railroad preemption, the

railroad preemption shall have priority.  In the event of a demand for an emergency vehicle
preemption during the time that the intersection is operating on railroad preemption, the railroad
preemption sequence shall continue unaffected until completion.  In the event of a demand for railroad
preemption during emergency vehicle preemption operation, railroad preemption shall immediately
assume control of the intersection.

When control of emergency vehicle preemption is by means of a radio or modulated light source,
the following shall apply: 

1. The transmitter shall be permanently mounted on the emergency vehicle or building and shall
operate at a range sufficient to permit a normal yellow change interval and any required
clearance intervals to take place prior to the arrival of the emergency vehicle.  The normal
pedestrian clearance interval may be abbreviated.

2. The preemption system may provide an indication (such as a special signal) to the driver of an
emergency vehicle that preemption of the traffic signal has been effected.  If a special signal
light is used, the color shall not be red, yellow, or green.

3. The system shall be designed to prevent simultaneous preemption by two or more emergency
vehicles on separate approaches to the intersection.

When performed by a local agency, the installation of emergency vehicle preemption equipment
shall be covered by an Encroachment Permit issued by the Department of Transportation’s District
Director.

The permit shall state the applicable requirements from those listed above and the following:
1. It should be understood that the permit for the installation might be revoked or changed as

deemed advisable or necessary by the Department of Transportation.
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2. The timing of the preemption equipment shall be as approved in advance by the Department of
Transportation and shall not be changed without written permission.  The Permittee shall
make any changes in timing, requested by the Department of Transportation.

3. The Permittee shall assume all liability for the claims, which arise due to or because of the
permit.

Support:
Normally emergency vehicle preemption equipment is installed, operated, and maintained at no cost to

the State.  An exception is where the equipment is installed for use by vehicles of another State agency.
Standard:

The State shall maintain the preemption equipment at the traffic signal when the signal is
maintained by the State.  The costs of such maintenance shall be at 100% local agency expense.

Section 4D.117 Bus/Transit Vehicle Priority 
Standard:

The requirements for bus/transit vehicle priority insofar as installation, encroachment permit,
maintenance and funding are the same as stated above for emergency vehicle preemption.  The
equipment and operation requirements for bus/transit vehicle priority shall be similar to those above
for emergency vehicle priority.  Some exceptions to these requirements are:

1. Equipment requirements for the transmitter are set forth in CVC Section 25352.
2. Any pedestrian interval in effect when priority is initiated shall not have its timing affected.

Guidance:
3. Normally, bus/transit priority should not occur more than once every other signal cycle.
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