COMMON TRAFFIC WARRANTS
AND GUIDELINES

The following is a list common traffic-related requests received from City of Imperial Beach residents and the
proper procedures, guidelines, or warrants that are used when addressing these requests.

Generally, these procedures are extracted from the California Manual on Uniform Traffic Control Devices (CA
MUTCD). However, other publications and guidelines are referred to in this document for items not addressed in
the CA MUTCD. The following items are covered in this document.

e TRAFFIC SIGNALS

e  MULTI-WAY STOPS SIGNS

e SIDE STREET STOP SIGNS / YIELD SIGNS

e NEIGHBORHOOD STOP SIGNS

e MARKED CROSSWALKS / ENHANCED, MARKED CROSSWALKS
e FLASHING BEACONS AT SCHOOL CROSSWALKS

e SPEED LIMIT SIGNS / SPEED LIMIT CHANGES

e SPEED HUMPS



City of Imperial Beach
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The City of Imperial Beach may review existing intersections to assess the needs for a
traffic signal. A traffic signal is only one type of traffic control device that may (or may
not) be appropriate treatment for an intersection. The City should follow federal and
state guidelines, studying several factors to make sure the addition of a traffic signal is
warranted. Warrants are typically based on traffic volumes that occur at an
intersection, but factors like vehicle delays, accident history, traffic signal progression,
etc., are considered as well.

The main traffic volume warrants generally require a minimum of 400-900 vehicles
per hour on the main roadway and a minimum of 60-200 vehicles per hour in the
busier minor approach. These volumes need to be met for 4 to 8 hours. The exact
volumes and number of hours needed to qualify are determined by the specific
warrant being reviewed. Many warrants allow for a reduction in these volumes if a

minimum combination of factors is met. For newly planned intersections where
volumes are not measureable, volumes can be modeled through traffic studies. The minimum average daily traffic (ADT)
volumes should be 8,000-14,400 vehicles per day on the major road and 1,200-3,200 vehicles per day on the higher-
volume minor approach to satisfy this particular warrant.

At least one warrant needs to be met to justify a traffic signal. It is important to understand that meeting warrants do
not mandate the installation of a new traffic signal. Engineering judgment should be used to determine if adding a traffic
signal is appropriate for a specific location or situation. For the current version of the warrants, the City refers to
California Manual on Uniform Traffic Control Devices (CA MUTCD) Chapter 4B (Traffic Signal Controls- General) and
Chapter 4C (Traffic Control Signal Needs Studies). Excerpts from the CA MUTCD are in the Appendix and a link to the
complete document is found here:

http://www.dot.ca.gov/hg/traffops/signtech/mutcdsupp/pdf/camutcd2012/Part4.pdf

Multi-way stops are occasionally installed at intersections that require some sort of traffic
control to achieve safer maneuvers. Stop signs have their own set of warrants, based largely
on volumes, accident history, and speed. However, stop signs can also be installed when
traffic signal warrants have been met, but a traffic signal is not currently budgeted or desired.
Multi-way stop signs are typically installed where volumes are approximately equal on
intersecting roads.

For warrants in traffic volumes, an intersection should have at least 210-300 vehicles (total of
both approaches) on the major road for 8 hours, with the exact value depending on the g75™ percentile speeds. The
minor roads should have 140-200 vehicles/bikes/pedestrians (total of both approaches) for the same hours. An average
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of at least 30 seconds of delay per vehicle in the peak hour is also required. For a warrant to be met due to high accident
rates, there should be 5 or more reported crashes (correctable by traffic signals) within a 12-month period.
“Correctable” accidents are typically right-turn, left-turn, and right-angle collisions.

To determine new multi-way stop warrants, the City refers to California Manual on Uniform Traffic Control Devices
(CAMUTCD) Chapter 2B — Regulatory Sign, Barricades, and Gates. A description of the warrants and the applicable
worksheets are attached in the Appendix. A link to this document is found here, in Section 2B.07 — Multi-Way Stop
Applications:

http://www.dot.ca.gov/hqg/traffops/signtech/mutcdsupp/pdf/camutcd2012/Part2AB.pdf

SIDE STREET STOP SIGNS / YIELD SIGNS

The City of Imperial Beach may add a stop or yield signs at minor road approaches to help

designate vehicle right-of-way and help regulate the movement of traffic. Stop or yield signs
aren’t required at every intersection, especially at minor roadways where traffic is able to judge

the intersection properly. A description of the warrants and the applicable worksheets are
attached in the Appendix.

NEIGHBORHOOD STOP SIGNS

When stop sign controls are considered at an intersection in a residential neighborhood setting,
they should follow the same procedures described in the multi-way or side street stop sign
sections. The CA MUTCD explains that stop signs should not be used for traffic calming
purposes, such as speeding. Studies show that when stop signs are erected where they do not
meet warrants, compliance rates typically drop, accident rates may increase and speeds may

increase in other nearby areas.

MARKED CROSSWALKS / ENHANCED, MARKED CROSSWALKS

Where crosswalks are concerned, there is a distinction made between marked and unmarked crossings.
Unmarked crossings are still legal places for a pedestrian to cross a street; however, it is absent of the
striping on the roadway. When crossings are busier and are intended to be more conspicuous to drivers
and pedestrians, a marked crosswalk may be installed. This is usually handled by painting longitudinal
lines across the pavement where you expect pedestrians to cross, accompanied by warning signs and
occasionally flashing warning beacons. The crosswalks are typically white, except when near school
areas, when they can be colored yellow.
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Marked crosswalks are usually found at controlled intersections, like all-way stops and traffic signals. Studies
have shown that it is generally not advisable to put a marked crosswalk at a non-controlled location, where
vehicles do not expect to stop. It has been found the marking crosswalks may give pedestrians a false sense of
security when crossing, assuming the right-of-way when vehicles are not prepared to react. The CA MUTCD
provides guidance on installing marked crosswalks at uncontrolled locations in the following link, in Section
3B.18 — Crosswalk Markings:

http://www.dot.ca.gov/hqg/traffops/signtech/mutcdsupp/pdf/camutcd2012/Part3.pdf

When crosswalks are desired at uncontrolled locations, additional traffic calming, signage, and flashing warning
light systems (typically in-roadway warning lights) should be considered to improve the visibility of the crosswalk
and reducing the exposure of the pedestrian to driving traffic. These are referred to as “Enhanced Marked
Crosswalks”. An enhanced crosswalk should not be installed at intersections where traffic is controlled by a stop
sign, yield sign, or traffic signal. Also, the 85 percentile speeds on the road being crossed should be less than
45mph.

This type of crosswalk is warranted through measurement of pedestrian and vehicular volumes crossing at a
location. For any 2 hours in a day, pedestrian volumes should be at least 40 people per hour with 200 vehicles in
the same hours in an urban setting. Exact values needed for the warrants and the applicable worksheets are
attached in Appendix.

Occasionally, marked school crosswalks at uncontrolled locations are installed as part of a safe
route to school. If a marked school crosswalk exists or is planned and supplemental safety
features are desired, flashing beacons can be implemented to amplify the awareness of the
crosswalk, a longer description of the warrants that should be followed for the installation of
flashing beacons at a school crosswalk is in the CA MUTCD Chapter 4L.101 — Flashing Beacons at
School Crosswalks. A link to this document is here:

http://www.dot.ca.gov/hqg/traffops/signtech/mutcdsupp/pdf/camutcd2012/Part4.pdf
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' ) Speed limit in the residential area of the City of Imperial Beach should be assumed at 25mph
S P E E D unless posted otherwise. All non-residential roadways in the City of Imperial Beach have speed
limits established through a specific process using an Engineering and Traffic Survey (E&TS).
L I M IT These surveys are done by traffic engineers to measure typical speeds along a road segment to
determine the rate that most drivers are commonly driving. Statistical analysis of the data will
show us an 85" percentile speed that is then used as a basis for the legal posted speed for an
area. Sometimes the engineer may consider factors that affect roadway safety to further

decrease a posted speed of a road.

The CA MUTCD describes the process that should be followed when conducting an E&TS. An excerpt is included in the
Appendix. The details of the study procedure are also at the following link, in Section 2B.13 — Speed Limit Signs (R2-1):

http://www.dot.ca.gov/hqg/traffops/signtech/mutcdsupp/pdf/camutcd2012/Part2AB.pdf

The process is supplemented by information included in the California Vehicle Code (CVC), which is referenced in the CA
MUTCD. Speed limit zones and posted speed limit signs that require a current speed survey and do not match its posted
speed recommendations are not enforceable by radar. A description of the requirements and an example of a proper
Engineering and Traffic Survey are attached in the Appendix.

The City recognizes that high speeds and cut-through traffic occasionally occurs in some areas and responds by
considering the use of various “traffic calming” elements. Traffic calming elements can range from signs, to delineators,
to curb extensions, to speed humps. Each vertical defection across a road, which serve to slow traffic by making it
uncomfortable to drive over them at speeds greater than 15-25mph. Speed humps aren’t preferred by emergency
response vehicles, because it slows their time of response when using these streets.

Speed humps should only be installed on local streets (not classified as collector, arterial streets, etc.), on roads with
speeds equal to or less than 35mph, on segments with grades no more than 8%, and should not be installed along
primary emergency response routes. The Fire Department Chief and Public Works Director must review and approve any
request for speed humps within the City. A description of the warrants and the applicable worksheets are attached in
the Appendix.
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TRAFFIC SIGNAL DESCRIPTIONS AND WORKSHEETS




California MUTCD 2012 Edition Page 831
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

CHAPTER 4C. TRAFFIC CONTROL SIGNAL NEEDS STUDIES

Section 4C.01 Studies and Factors for Justifying Traffic Control Signals
Standard:

o1 An engineering study of traffic conditions, pedestrian characteristics, and physical characteristics of
the location shall be performed to determine whether installation of a traffic control signal is justified at a
particular location.

02 The investigation of the need for a traffic control signal shall include an analysis of factors related to
the existing operation and safety at the study location and the potential to improve these conditions, and
the applicable factors contained in the following traffic signal warrants:

Warrant 1, Eight-Hour Vehicular Volume

Warrant 2, Four-Hour Vehicular Volume

Warrant 3, Peak Hour

Warrant 4, Pedestrian Volume

Warrant S, School Crossing

Warrant 6, Coordinated Signal System

Warrant 7, Crash Experience

Warrant 8, Roadway Network

Warrant 9, Intersection Near a Grade Crossing

03 The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a
traffic control signal.

Support:

o4 Sections 8C.09 and 8C.10 contain information regarding the use of traffic control signals instead of gates
and/ or flashing-light signals at highway-rail grade crossings and highway-light rail transit grade crossings,
respectively.

Guidance:

05 A traffic control signal should not be installed unless one or more of the factors described in this Chapter are
met.

06 A traffic control signal should not be installed unless an engineering study indicates that installing a traffic
control signal will improve the overall safety and/or operation of the intersection.

07 A traffic control signal should not be installed if it will seriously disrupt progressive traffic flow.

08 The study should consider the effects of the right-turn vehicles from the minor-street approaches.
Engineering judgment should be used to determine what, if any, portion of the right-turn traffic is subtracted
from the minor-street traffic count when evaluating the count against the signal warrants listed in Paragraph 2.

09 Engineering judgment should also be used in applying various traffic signal warrants to cases where
approaches consist of one lane plus one left-turn or right-turn lane. The site-specific traffic characteristics
should dictate whether an approach is considered as one lane or two lanes. For example, for an approach with
one lane for through and right-turning traffic plus a left-turn lane, if engineering judgment indicates that it
should be considered a one-lane approach because the traffic using the left-turn lane is minor, the total traffic
volume approaching the intersection should be applied against the signal warrants as a one-lane approach. The
approach should be considered two lanes if approximately half of the traffic on the approach turns left and the
left-turn lane is of sufficient length to accommodate all left-turn vehicles.

10 Similar engineering judgment and rationale should be applied to a street approach with one through/left-turn
lane plus a right-turn lane. In this case, the degree of conflict of minor-street right-turn traffic with traffic on the
major street should be considered. Thus, right-turn traffic should not be included in the minor-street volume if the
movement enters the major street with minimal conflict. The approach should be evaluated as a one-lane
approach with only the traffic volume in the through/left-turn lane considered.

11 At a location that is under development or construction and where it is not possible to obtain a traffic count
that would represent future traffic conditions, hourly volumes should be estimated as part of an engineering study

for comparison with traffic signal warrants. Except for locations where the engineering study uses the
satisfaction of Warrant 8 to justify a signal, a traffic control signal installed under projected conditions should

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
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have an engineering study done within 1 year of putting the signal into stop-and-go operation to determine if the
signal is justified. If not justified, the signal should be taken out of stop-and-go operation or removed.

12 For signal warrant analysis, a location with a wide median, even if the median width is greater than 30 feet,
should be considered as one intersection.
Option:

13 At an intersection with a high volume of left-turn traffic from the major street, the signal warrant analysis

may be performed in a manner that cons1ders the hlgher ef—the—majer—sereet—}eﬁt—t&m—vel-umes—&s—the—nﬁﬂer—

Vet&mevolume of the major-street Ieft turn vqumes pIus the higher vqume mlnor-street approaoh as the minor street”
volume and both approaches of the major street minus the higher of the major-street left-turn volume as “major street”
volume.

14 For signal warrants requiring conditions to be present for a certain number of hours in order to be satisfied,
any four sequential 15-minute periods may be considered as 1 hour if the separate 1-hour periods used in the
warrant analysis do not overlap each other and both the major-street volume and the minor-street volume are for
the same specific one-hour periods.

15 For signal warrant analysis, bicyclists may be counted as either vehicles or pedestrians.

Support:

16 When performing a signal warrant analysis, bicyclists riding in the street with other vehicular traffic are
usually counted as vehicles and bicyclists who are clearly using pedestrian facilities are usually counted as
pedestrians.

Option:

17 Engineering study data may include the following:

A. The number of vehicles entering the intersection in each hour from each approach during 12 hours of an
average day. It is desirable that the hours selected contain the greatest percentage of the 24-hour traffic
volume.

B. Vehicular volumes for each traffic movement from each approach, classified by vehicle type (heavy trucks,
passenger cars and light trucks, public-transit vehicles, and, in some locations, bicycles), during each 15-
minute period of the 2 hours in the morning and 2 hours in the afternoon during which total traffic entering
the intersection is greatest.

C. Pedestrian volume counts on each crosswalk during the same periods as the vehicular counts in Item B and
during hours of highest pedestrian volume. Where young, elderly, and/or persons with physical or visual
disabilities need special consideration, the pedestrians and their crossing times may be classified by general
observation.

D. Information about nearby facilities and activity centers that serve the young, elderly, and/or persons with
disabilities, including requests from persons with disabilities for accessible crossing improvements at the
location under study. These persons might not be adequately reflected in the pedestrian volume count if the
absence of a signal restrains their mobility.

E. The posted or statutory speed limit or the 85m-percentile speed on the uncontrolled approaches to the
location.

F. A condition diagram showing details of the physical layout, including such features as intersection
geometrics, channelization, grades, sight-distance restrictions, transit stops and routes, parking conditions,
pavement markings, roadway lighting, driveways, nearby railroad crossings, distance to nearest traffic
control signals, utility poles and fixtures, and adjacent land use.

G. A collision diagram showing crash experience by type, location, direction of movement, severity, weather,
time of day, date, and day of week for at least 1 year.

18 The following data, which are desirable for a more precise understanding of the operation of the intersection,

may be obtained during the periods described in Item B of Paragraph 17:

A. Vehicle-hours of stopped time delay determined separately for each approach.

B. The number and distribution of acceptable gaps in vehicular traffic on the major street for entrance from the
minor street.

C. The posted or statutory speed limit or the 85t-percentile speed on controlled approaches at a point near to
the intersection but unaffected by the control.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
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D. Pedestrian delay time for at least two 30-minute peak pedestrian delay periods of an average weekday or like
periods of a Saturday or Sunday.

E. Queue length on stop-controlled approaches.
Standard:

19 Delay, congestion, approach conditions, driver confusion, future land use or other evidence of the need for right
of way assignment beyond that which could be provided by stop sign shall be demonstrated.
Support:

20 Figure 4C-101(CA) and 4C-103(CA) are examples of warrant sheets.
Guidance:

21 Figure 4C-103(CA) should be used only for new intersections or other locations where it is not reasonable to count actual
traffic volumes.

Section 4C.02 Warrant 1, Eight-HourVehicularVolume
Support:

o1 The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume
of intersecting traffic is the principal reason to consider installing a traffic control signal.

02 The Interruption of Continuous Traffic, Condition B, is intended for application at locations where Condition
A is not satisfied and where the traffic volume on a major street is so heavy that traffic on a minor intersecting
street suffers excessive delay or conflict in entering or crossing the major street.

03It is intended that Warrant 1 be treated as a single warrant. If Condition A is satisfied, then Warrant 1 is
satisfied and analyses of Condition B and the combination of Conditions A and B are not needed. Similarly, if
Condition B is satisfied, then Warrant 1 is satisfied and an analysis of the combination of Conditions A and B is
not needed.

Standard:

o4+ The need for a traffic control signal shall be considered if an engineering study finds that one of the
following conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 exist on

the major-street and the higher-volume minor-street approaches, respectively, to the intersection; or

B. The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist on

the major-street and the higher-volume minor-street approaches, respectively, to the intersection.
In applying each condition the major-street and minor-street volumes shall be for the same 8 hours. On the
minor street, the higher volume shall not be required to be on the same approach during each of these 8
hours.
Option:

o5 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 70 percent columns in Table 4C-1 may be used in place of the 100 percent columns.
Guidance:

o6 The combination of Conditions A and B is intended for application at locations where Condition A is not
satisfied and Condition B is not satisfied and should be applied only after an adequate trial of other alternatives
that could cause less delay and inconvenience to traffic has failed to solve the traffic problems.

Standard:

07 The need for a traffic control signal shall be considered if an engineering study finds that both of the
following conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 80 percent columns of Condition A in Table 4C-1 exist on

the major-street and the higher-volume minor-street approaches, respectively, to the intersection; and

B. The vehicles per hour given in both of the 80 percent columns of Condition B in Table 4C-1 exist on

the major-street and the higher-volume minor-street approaches, respectively, to the intersection.
These major-street and minor-street volumes shall be for the same 8 hours for each condition; however,
the 8 hours satisfied in Condition A shall not be required to be the same 8 hours satisfied in Condition B.
On the minor street, the higher volume shall not be required to be on the same approach during each of
the 8 hours.
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Option:

o8 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns.

Section 4C.03 Warrant 2, Four-HourVehicularVolume
Support:

o1 The Four-Hour Vehicular Volume signal warrant conditions are intended to be applied where the volume of
intersecting traffic is the principal reason to consider installing a traffic control signal.
Standard:

02 The need for a traffic control signal shall be considered if an engineering study finds that, for each of
any 4 hours of an average day, the plotted points representing the vehicles per hour on the major street
(total of both approaches) and the corresponding vehicles per hour on the higher-volume minor-street
approach (one direction only) all fall above the applicable curve in Figure 4C-1 for the existing
combination of approach lanes. On the minor street, the higher volume shall not be required to be on the
same approach during each of these 4 hours.

Option:

03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000, Figure
4C-2 may be used in place of Figure 4C-1.

Section 4C.04 Warrant 3, Peak Hour
Support:

o1 The Peak Hour signal warrant is intended for use at a location where traffic conditions are such that for a
minimum of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or crossing the
major street.

Standard:

o2 This signal warrant shall be applied only in unusual cases, such as office complexes, manufacturing
plants, industrial complexes, or high-occupancy vehicle facilities that attract or discharge large numbers of
vehicles over a short time.

03 The need for a traffic control signal shall be considered if an engineering study finds that the criteria in
either of the following two categories are met:

A. If all three of the following conditions exist for the same 1 hour (any four consecutive 15-minute

periods) of an average day:

1. The total stopped time delay experienced by the traffic on one minor-street approach (one direction
only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane approach or 5
vehicle-hours for a two-lane approach; and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes; and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for
intersections with three approaches or 800 vehicles per hour for intersections with four or more
approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches)
and the corresponding vehicles per hour on the higher-volume minor-street approach (one direction
only) for 1 hour (any four consecutive 15-minute periods) of an average day falls above the applicable
curve in Figure 4C-3 for the existing combination of approach lanes.

Option:

o4 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000, Figure
4C-4 may be used in place of Figure 4C-3 to evaluate the criteria in the second category of the Standard.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
Part 4 — Highway Traffic Signals



California MUTCD 2012 Edition Page 835
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

os If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the
traffic control signal may be operated in the flashing mode during the hours that the volume criteria of this
warrant are not met.
Guidance:

o6 If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the
traffic control signal should be traffic-actuated.

Section 4C.05 Warrant 4, Pedestrian Volume
Support:

o1 The Pedestrian Volume signal warrant is intended for application where the traffic volume on a major street
is so heavy that pedestrians experience excessive delay in crossing the major street.
Standard:

02 The need for a traffic control signal at an intersection or midblock crossing shall be considered if an
engineering study finds that one of the following criteria is met:

A. For each of any 4 hours of an average day, the plotted points representing the vehicles per hour on the
major street (total of both approaches) and the corresponding pedestrians per hour crossing the
major street (total of all crossings) all fall above the curve in Figure 4C-5; or

B. For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted point representing
the vehicles per hour on the major street (total of both approaches) and the corresponding pedestrians
per hour crossing the major street (total of all crossings) falls above the curve in Figure 4C-7.

Option:

03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 35 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000, Figure
4C-6 may be used in place of Figure 4C-5 to evaluate Criterion A in Paragraph 2, and Figure 4C-8 may be used
in place of Figure 4C-7 to evaluate Criterion B in Paragraph 2.

Standard:

04 The Pedestrian Volume signal warrant shall not be applied at locations where the distance to the
nearest traffic control signal or STOP sign controlling the street that pedestrians desire to cross is less than
300 feet, unless the proposed traffic control signal will not restrict the progressive movement of traffic.

os If this warrant is met and a traffic control signal is justified by an engineering study, the traffic control
signal shall be equipped with pedestrian signal heads complying with the provisions set forth in Chapter
4E.

Guidance:

o6 If this warrant is met and a traffic control signal is justified by an engineering study, then:

A. If it is installed at an intersection or major driveway location, the traffic control signal should also control

the minor-street or driveway traffic, should be traffic-actuated, and should include pedestrian detection.

B. If it is installed at a non-intersection crossing, the traffic control signal should be installed at least 100 feet
from side streets or driveways that are controlled by STOP or YIELD signs, and should be pedestrian-
actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of the signal
faces should be over the traveled way for each approach, parking and other sight obstructions should be
prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site
accommodations should be made through curb extensions or other techniques to provide adequate sight
distance, and the installation should include suitable standard signs and pavement markings.

C. Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated.

Option:

07 The criterion for the pedestrian volume crossing the major street may be reduced as much as 50 percent if the
15th-percentile crossing speed of pedestrians is less than 3.5 feet per second.

08 A traffic control signal may not be needed at the study location if adjacent coordinated traffic control signals
consistently provide gaps of adequate length for pedestrians to cross the street.
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Section 4C.06 Warrant S, School Crossing
Support:

o1 The School Crossing signal warrant is intended for application where the fact that schoolchildren cross the
major street is the principal reason to consider installing a traffic control signal. For the purposes of this warrant,
the word “schoolchildren” includes elementary through high school students.

Standard:

02 The need for a traffic control signal shall be considered when an engineering study of the frequency
and adequacy of gaps in the vehicular traffic stream as related to the number and size of groups of
schoolchildren at an established school crossing across the major street shows that the number of adequate
gaps in the traffic stream during the period when the schoolchildren are using the crossing is less than the
number of minutes in the same period (see Section 7A.03) and there are a minimum of 20 schoolchildren
during the highest crossing hour.

03 Before a decision is made to install a traffic control signal, consideration shall be given to the
implementation of other remedial measures, such as warning signs and flashers, school speed zones, school
crossing guards, or a grade-separated crossing.

04 The School Crossing signal warrant shall not be applied at locations where the distance to the nearest
traffic control signal along the major street is less than 300 feet, unless the proposed traffic control signal
will not restrict the progressive movement of traffic.

Guidance:

o5 If this warrant is met and a traffic control signal is justified by an engineering study, then:

A. If it is installed at an intersection or major driveway location, the traffic control signal should also control

the minor-street or driveway traffic, should be traffic-actuated, and should include pedestrian detection.

B. If it is installed at a non-intersection crossing, the traffic control signal should be installed at least 100 feet
from side streets or driveways that are controlled by STOP or YIELD signs, and should be pedestrian-
actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of the signal
faces should be over the traveled way for each approach, parking and other sight obstructions should be
prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site
accommodations should be made through curb extensions or other techniques to provide adequate sight
distance, and the installation should include suitable standard signs and pavement markings.

C. Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated.

Section 4C.07 Warrant 6, Coordinated Signal System
Support:

o1 Progressive movement in a coordinated signal system sometimes necessitates installing traffic control signals
at intersections where they would not otherwise be needed in order to maintain proper platooning of vehicles.
Standard:

02 The need for a traffic control signal shall be considered if an engineering study finds that one of the
following criteria is met:

A. On a one-way street or a street that has traffic predominantly in one direction, the adjacent traffic

control signals are so far apart that they do not provide the necessary degree of vehicular platooning.

B. On a two-way street, adjacent traffic control signals do not provide the necessary degree of platooning

and the proposed and adjacent traffic control signals will collectively provide a progressive operation.
Guidance:

03 The Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic

control signals would be less than 1,000 feet.

Section 4C.08 Warrant 7, Crash Experience
Support:
ot The Crash Experience signal warrant conditions are intended for application where the severity and frequency
of crashes are the principal reasons to consider installing a traffic control signal.
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Standard:
02 The need for a traffic control signal shall be considered if an engineering study finds that all of the
following criteria are met:
A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to reduce the
crash frequency; and
B. Five or more reported crashes, of types susceptible to correction by a traffic control signal, have
occurred within a 12-month period, each crash involving personal injury or property damage
apparently exceeding the applicable requirements for a reportable crash; and
C. For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 percent
columns of Condition A in Table 4C-1 (see Section 4C.02), or the vph in both of the 80 percent
columns of Condition B in Table 4C-1 exists on the major-street and the higher-volume minor-street
approach, respectively, to the intersection, or the volume of pedestrian traffic is not less than 80
percent of the requirements specified in the Pedestrian Volume warrant. These major-street and
minor-street volumes shall be for the same 8 hours. On the minor street, the higher volume shall not
be required to be on the same approach during each of the 8 hours.
Option:
03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns.

Section 4C.09 Warrant 8, Roadway Network
Support:
o1 Installing a traffic control signal at some intersections might be justified to encourage concentration and
organization of traffic flow on a roadway network.
Standard:

02 The need for a traffic control signal shall be considered if an engineering study finds that the common

intersection of two or more major routes meets one or both of the following criteria:

A. The intersection has a total existing, or immediately projected, entering volume of at least 1,000
vehicles per hour during the peak hour of a typical weekday and has 5-year projected traffic volumes,
based on an engineering study, that meet one or more of Warrants 1, 2, and 3 during an average
weekday; or

B. The intersection has a total existing or immediately projected entering volume of at least 1,000
vehicles per hour for each of any 5 hours of a non-normal business day (Saturday or Sunday).

03 A major route as used in this signal warrant shall have at least one of the following characteristics:

A. It is part of the street or highway system that serves as the principal roadway network for through
traffic flow.

B. It includes rural or suburban highways outside, entering, or traversing a city.

C. It appears as a major route on an official plan, such as a major street plan in an urban area traffic
and transportation study.

Section 4C.10 Warrant 9, Intersection Near a Grade Crossing
Support:

o1 The Intersection Near a Grade Crossing signal warrant is intended for use at a location where none of the
conditions described in the other eight traffic signal warrants are met, but the proximity to the intersection of a
grade crossing on an intersection approach controlled by a STOP or YIELD sign is the principal reason to
consider installing a traffic control signal.

Guidance:

02 This signal warrant should be applied only after adequate consideration has been given to other alternatives
or dfter a trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing.
Among the alternatives that should be considered or tried are:

A. Providing additional pavement that would enable vehicles to clear the track or that would provide space for

an evasive maneuver, or
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B. Reassigning the stop controls at the intersection to make the approach across the track a non-stopping

approach.
Standard:

03 The need for a traffic control signal shall be considered if an engineering study finds that both of the
following criteria are met:

A. A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center of the

track nearest to the intersection is within 140 feet of the stop line or yield line on the approach; and

B. During the highest traffic volume hour during which rail traffic uses the crossing, the plotted point
representing the vehicles per hour on the major street (total of both approaches) and the
corresponding vehicles per hour on the minor-street approach that crosses the track (one direction
only, approaching the intersection) falls above the applicable curve in Figure 4C-9 or 4C-10 for the
existing combination of approach lanes over the track and the distance D, which is the clear storage
distance as defined in Section 1A.13.

Guidance:

o4 The following considerations apply when plotting the traffic volume data on Figure 4C-9 or 4C-10:

A. Figure 4C-9 should be used if there is only one lane approaching the intersection at the track crossing
location and Figure 4C-10 should be used if there are two or more lanes approaching the intersection at the
track crossing location.

B. After determining the actual distance D, the curve for the distance D that is nearest to the actual distance D
should be used. For example, if the actual distance D is 95 feet, the plotted point should be compared to the
curve for D = 90 feet.

C. If the rail traffic arrival times are unknown, the highest traffic volume hour of the day should be used.

Option:

05 The minor-street approach volume may be multiplied by up to three adjustment factors as provided in
Paragraphs 6 through 8.

os Because the curves are based on an average of four occurrences of rail traffic per day, the vehicles per hour
on the minor-street approach may be multiplied by the adjustment factor shown in Table 4C-2 for the appropriate
number of occurrences of rail traffic per day.

07 Because the curves are based on typical vehicle occupancy, if at least 2% of the vehicles crossing the track
are buses carrying at least 20 people, the vehicles per hour on the minor-street approach may be multiplied by the
adjustment factor shown in Table 4C-3 for the appropriate percentage of high-occupancy buses.

os Because the curves are based on tractor-trailer trucks comprising 10% of the vehicles crossing the track, the
vehicles per hour on the minor-street approach may be multiplied by the adjustment factor shown in Table 4C-4
for the appropriate distance and percentage of tractor-trailer trucks.

Standard:

o9 If this warrant is met and a traffic control signal at the intersection is justified by an engineering study,
then:

A. The traffic control signal shall have actuation on the minor street;

B. Preemption control shall be provided in accordance with Sections 4D.27, 8C.09, and 8C.10; and

C. The grade crossing shall have flashing-light signals (see Chapter 8C).

Guidance:

10 If this warrant is met and a traffic control signal at the intersection is justified by an engineering study, the

grade crossing should have automatic gates (see Chapter 8C).

Section 4C.101(CA) Criterion for School Crossing Traffic Signals
o1 Standard:

A. The signal shall be designed for full-time operation.
B. Pedestrian signal faces of the International Symbol type shall be installed at all marked crosswalks at
signalized intersections along the “Suggested Route to School.”

C. If anintersection is signalized under this guideline for school pedestrians, the entire intersection shall be
signalized.
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D. School area traffic signals shall be traffic actuated type with push buttons or other detectors for pedestrians.
Option:
02 Non-intersection school pedestrian crosswalk locations may be signalized when justified.

Section 4C.102(CA) Bicycle Signal Warrant
Guidance:

o1 A bicycle signal should be considered for use only when the volume and collision or volume and geometric warrants have

been met:

1. Volume; When W= B x V and W>50,000 and B > 50.

Where: W is the volume warrant. B is the number of bicycles at the peak hour entering the intersection. V is the number
of vehicles at the peak hour entering the intersection. B and V shall use the same peak hour.

2. Collision; When 2 or more bicycle/vehicle collisions of types susceptible to correction by a bicycle signal have occurred
over a 12-month period and the responsible public works official determines that a bicycle signal will reduce the number
of collisions.

3. Geometric;

(a) Where a separate bicycle/ multi use path intersects a roadway.
(b) At other locations to facilitate a bicycle movement that is not permitted for a motor vehicle.
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Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
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*Note: 80 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 60 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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Figure 4C-3. Warrant 3, Peak Hour
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*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
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*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume
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*Note: 107 pph applies as the lower threshold volume.

Figure 4C-6. Warrant 4, Pedestrian Four-Hour Volume (70% Factor)
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*Note: 75 pph applies as the lower threshold volume.
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Figure 4C-7. Warrant 4, Pedestrian Peak Hour
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*Note: 133 pph applies as the lower threshold volume.

Figure 4C-8. Warrant 4, Pedestrian Peak Hour (70% Factor)
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*Note: 93 pph applies as the lower threshold volume.
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Figure 4C-9. Warrant 9, Intersection Near a Grade Crossing
(One Approach Lane at the Track Crossing)
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* 25 vph applies as the lower threshold volume
** VPH after applying the adjustment factors in Tables 4C-2, 4C-3, and/or 4C-4, if appropriate

Figure 4C-10. Warrant 9, Intersection Near a Grade Crossing
(Two or More Approach Lanes at the Track Crossing)
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* 25 vph applies as the lower threshold volume
** VPH after applying the adjustment factors in Tables 4C-2, 4C-3, and/or 4C-4, if appropriate
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Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 1 of 5)

COUNT DATE
CALC—____ DATE
DIST CO RTE PM CHK DATE
Major St: Critical Approach Speed mph
Minor St: Critical Approach Speed mph

Speed limit or critical speed on major street traffic > 40 mph

5}
or » RURAL (R)
O

[0 URBAN(U)

In built up area of isolated community of < 10,000 population

WARRANT 1 - Eight Hour Vehicular Volume SATISFIED YES [0 No [
(Condition A or Condition B or combination of A and B must be satisfied)

Condition A - Minimum Vehicle Volume 100% SATISFIED YES [ NO [

0,
(80% SHOWN IN BRACKETS)
U R U R
APFS\%%CH 1 2 or More Hour
Both Approaches 500 350 600 420
Major Street (400) | (280) || (480) | (336)
Highest Approach 150 105 200 140
Minor Street (120) (84) (160) | (112)

Condition B - Interruption of Continuous Traffic 100% SATISFIED YES [ NO [

0,
MINIMUM REQUIREMENTS 80% SATISFIED YES [1 NO [
(80% SHOWN IN BRACKETS)
U R U R
APPROACH
LANES 1 2 or More Hour
Both Approaches 750 525 900 630
Major Street (600) | (420) || (720) | (504)
Highest Approach 75 53 100 70
Minor Street (60) (42) (80) (56)

Combination of Conditions A & B SATISFIED YES [ NO [

REQUIREMENT CONDITION v

FULFILLED

TWO CONDITIONS LA MINIMUM VEHICULAR VOLUME
SATISFIED 80% | AND, Yes [1 No [J
B. INTERRUPTION OF CONTINUOUS TRAFFIC

AND, AN ADEQUATE TRIAL OF OTHER ALTERNATIVES THAT COULD

CAUSE LESS DELAY AND INCONVENIENCE TO TRAFFIC HAS FAILED Yes [0 No [
TO SOLVE THE TRAFFIC PROBLEMS

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.
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Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 2 of 5)

WARRANT 2 - Four Hour Vehicular Volume SATISFIED* YES [ NO [

Record hourly vehicular volumes for any four hours of an average day.

2or
APPROACH LANES One More Hour

Both Approaches - Major Street

Higher Approach - Minor Street

*All plotted points fall above the applicable curve in Figure 4C-1. (URBAN AREAS) Yes [1 No [

OR, All plotted points fall above the applicable curve in Figure 4C-2. (RURAL AREAS) Yes 1 No [

WARRANT 3 - Peak Hour SATISFIED YES [OJ NO [J
(Part A or Part B must be satisfied)
PART A SATISFIED YES [ No O

(All parts 1, 2, and 3 below must be satisfied for the same
one hour, for any four consecutive 15-minute periods)

1. The total delay experienced by traffic on one minor street approach (one direction only)
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane Yes 1 No [
approach, or five vehicle-hours for a two-lane approach; AND

2. The volume on the same minor street approach (one direction only) equals or exceeds Yes [1 No [
100 vph for one moving lane of traffic or 150 vph for two moving lanes; AND

3. The total entering volume serviced during the hour equals or exceeds 800 vph

for intersections with four or more approaches or 650 vph for intersections with Yes [0 No [J

three approaches.

PART B SATISFIED YES [ No [O

2or
APPROACH LANES One More Hour

Both Approaches - Major Street

Higher Approach - Minor Street

The plotted point falls above the applicable curve in Figure 4C-3. (URBAN AREAS) Yes [1 No [

OR, The plotted point falls above the applicable curve in Figure 4C-4. (RURALAREAS) | Yes [ No [

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.
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Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 3 of 5)

WARRANT 4 - Pedestrian Volume
(Parts 1 and 2 Must Be Satisfied)

Part 1 (Parts A or B must be satisfied)

Hours - - ->

SATISFIED YES [0 NO I

A Vehicles per hour for
) any 4 hours

Figure 4C-5 or Figure 4C-6
SATISFIED YES [0 NO

Pedestrians per hour for
any 4 hours

Hours - - ->

B. Vehicles per hour for

Figure 4C-7 or Figure 4C-8

any 1 hour SATISFIED YES [0 NoO [
Pedestrians per hour for
any 1 hour
Part 2 SATISFIED YES [0 NO O
AND, The distance to the nearest traffic signal along the major street is greater
than 300 ft Yes L1 No [I

OR, The proposed traffic signal will not restrict progressive traffic flow along the major street. Yes (1 No [

WARRANT 5 - School Crossing
(Parts A and B Must Be Satisfied)

Part A

Gap/Minutes and # of Children

Gaps
Vs
Minutes

Minutes Children Using Crossing

Number of Adequate Gaps

School Age Pedestrians Crossing Street / hr

SATISFIED YES [ NO []

SATISFIED YES [ NO []

Hour

Gaps < Minutes YES[1 NO O
AND Children > 20/hr YES [0 NO [

ND, Consideration has been given to less restrictive remedial measures. Yes [1 No [
Part B SATISFIED YES [0 NO [
The distance to the nearest traffic signal along the major street is greater
than 300 ft Yes [1 No [J
OR, The proposed signal will not restrict the progressive movement of traffic. Yes [1 No [

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.
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Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 4 of 5)

WARRANT 6 - Coordinated Signal System SATISFIED YES [ NO []
(All Parts Must Be Satisfied)
MINIMUM REQUIREMENTS DISTANCE TO NEAREST SIGNAL
> 1000 ft N ft, S ft, E ft, W ft Yes[] No[]

On a one-way street or a street that has traffic predominantly in one direction, the adjacent
traffic control signals are so far apart that they do not provide the necessary degree of

| vehicular platooning. __ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ ______| Yes[] No[]
OR, On a two-way street, adjacent traffic control signals do not provide the necessary
degree of platooning and the proposed and adjacent traffic control signals will collectively
provide a progressive operation.

WARRANT 7 - Crash Experience Warrant SATISFIED YES [0 NO O
(All Parts Must Be Satisfied)
Adequate trial of alternatives with satisfactory observance and enforcement has failed to
reduce the crash frequency. Yes[] No[]
REQUIREMENTS Number of crashes reported within a 12 month period
susceptible to correction by a traffic signal, and involving injury | Yes[] No[]]
or damage exceeding the requirements for a reportable crash.
5 OR MORE
REQUIREMENTS CONDITIONS v
Warrant 1, Condition A -
Minimum Vehicular Volume
OR, Warrant 1, Condition B -
%’\/l\%gl(:){\EIBHs—B%N Interruption of Continuous Traffic Yes[] No[]
OR, Warrant 4, Pedestrian Volume Condition
Ped Vol > 152 for any hour
OR, Ped Vol > 80 for any 4 hours
WARRANT 8 - Roadway Network SATISFIED YES [0 NO O

(All Parts Must Be Satisfied)

MINIMUM VOLUME
REQUIREMENTS ENTERING VOLUMES - ALL APPROACHES v FULFILLED

During Typical Weekday Peak Hour Veh/Hr
and has 5-year projected traffic volumes that meet one or more
of Warrants 1, 2, and 3 during an average weekday.

1000 Veh/Hr | — =2 2 o e e L | Yes[J No[
OR
During Each of Any 5 Hrs. of a Sat. or Sun Veh/Hr
CHARACTERISTICS OF MAJOR ROUTES AIMOR | RSRR,

Hwy. System Serving as Principal Network for Through Traffic
(Ruralor T
Suburban Highway Outside Of, Entering, or Traversing a City

Appears as Major Route on an Official Plan

Any Major Route Characteristics Met, Both Streets Yes[] No[]

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.
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Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 5 of 5)
WARRANT 9 - Intersection Near a Grade Crossing SATISFIED YES [0 NO [

(Both Parts A and B Must Be Satisfied)
PART A

A grade crossing exists on an approach controlled by a STOP or YIELD sign and the Yes[] No[]
center of the track nearest to the intersection is within 140 feet of the stop line or yield
line on the approach. Track Center Line to Limit Line ft

PART B

There is one minor street approach lane at the track crossing - During the highest
traffic volume hour during which rail traffic uses the crossing, the plotted point falls above
the applicable curve in Figure 4C-9.

Major Street - Total of both approaches: VPH
Minor Street - Crosses the track (one direction only, approaching the intersection):
VPH X AF (Use Tables 4C-2, 3, & 4 below to calculate AF) = VPH

——————————————————————————————————— Yes[] No[]]
OR, There are two or more minor street approach lanes at the track crossing -
During the highest traffic volume hour during which rail traffic uses the crossing,
the plotted point falls above the applicable curve in Figure 4C-10.

Major Street - Total of both approaches : VPH
Minor Street - Crosses the track (one direction only, approaching the intersection):
VPH X AF (Use Tables 4C-2, 3, & 4 below to calcualte AF) = VPH

The minor street approach volume may be multiplied by up to three following adjustment factors (AF)
as described in Section 4C.10.

1- Number of Rail Traffic per Day. Adjustment factor from table 4C-2
2- Percentage of High-Occupancy Buses on Minor Street Approach Adjustment factor from table 4C-3
3- Percentage of Tractor-Trailer Trucks on Minor Street Approach Adjustment factor from table 4C-4

NOTE: If no data is availale or known, then use AF = 1 (no adjustment)
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Figure 4C-102 (CA). Traffic Count Worksheet
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Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

COUNT DATE
CALC—_________ DATE
DIST CcO RTE PM CHK DATE
Major St: Critical Approach Speed mph
Minor St: Critical Approach Speed mph
Speed limit or critical speed on major street traffic > 40 mph......................... [l
or RURAL (R)

In built up area of isolated community of < 10,000 population.......................
[0  URBAN (U)

(Based on Estimated Average Daily Traffic - See Note)

URBAN......ccoeiiiiiiee. RURAL.......ovvveiiiiiiiiiinn. Minimum Requirements
EADT
CONDITION A - Minimum Vehicular Volume
: Vehicles Per Day
Satisfied Not Satisfied e Sroct 0 Higher-Volume
inor Street Approac
(Total of Both Approaches) (One Direction Only)
Number of lanes for moving traffic on each approach
Major Street Minor Street Urban Rural Urban Rural
R R 8,000 5,600 2,400 1,680
2orMore...........coooonnn... T e 9,600 6,720 2,400 1,680
2 or More......ccc............ 2 or More......ccocoooeeenn. 9,600 6,720 3,200 2,240
..................................... 2orMore.........cooovunnnn... 8,000 5,600 3,200 2,240
CONDITION B - Interruption of Continuous Traffic .
Vehicles Per Day Vehicles Per Day
on Major Street M_on Hsl?hert-Xolume h
o (o inor Street Approac
Satisfied Not Satisfied (Total of Both Approaches) (One Direction Only)
Number of lanes for moving traffic on each approach
Major Street Minor Street Urban Rural Urban Rural
..................................... O 12,000 8,400 1,200 850
2 orMore......cocoveeecnens T 14,400 10,080 1,200 850
2orMore.......ccocoeeeieiiie 2orMore......ccoccoeeeiein. 14,400 10,080 1,600 1,120
..................................... 2 0r More......cococeeeeneennn. 12,000 8,400 1,600 1,120
Combination of CONDITIONS A + B
Satisfied__ NotSatisfied 2 CONDITIONS 2 CONDITIONS
80% 80%
No one condition satisfied, but following conditions
fulfilled 80% or more...........
A B

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count
actual traffic volumes.

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
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Table 4C-1. Warrant 1, Eight-Hour Vehicular Volume

Condition A—Minimum Vehicular Volume

Number of lanes for moving

Vehicles per hour on major street

Vehicles per hour on higher-volume

traffic on each approach (total of both approaches) minor-street approach (one direction only)
Major Street | Minor Street || 100%+ | 80% | 70%: | s6%¢ || 100% | 8o%: | 70% | se%:
1 1 500 400 350 280 150 120 105 84
2 or more 1 600 480 420 336 150 120 105 84
2 or more 2 or more 600 480 420 336 200 160 140 112
1 2 or more 500 400 350 280 200 160 140 112
Condition B—Interruption of Continuous Traffic

traffic on each

Number of lanes for moving

approach

Vehicles per hour on major street
(total of both approaches)

Vehicles per hour on higher-volume
minor-street approach (one direction only)

Major Street | Minor Street || 100%+ | 80% | 70%: | 56%¢ || 100% | 8o%: | 70% | s6%:
1 1 750 | 600 | 525 | 420 75 60 53 42
2 or more 1 90 | 720 | 630 | 504 75 60 53 42
2 or more 2 or more 900 720 630 504 100 80 70 56
1 2ormore || 750 | 600 | 525 | 420 || 100 80 70 56

a Basic minimum hourly volume

b Used for combination of Conditions A and B after adequate trial of other remedial measures
¢ May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less

than 10,000

4 May be used for combination of Conditions A and B after adequate trial of other remedial measures when the

major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000
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Table 4C-2. Warrant 9,
Adjustment Factor for
Daily Frequency of Rail Traffic

Rail Traffic per Day | Adjustment Factor
1 0.67
2 0.91
3to5 1.00
6to8 1.18
9to 11 1.25
12 or more 1.33

Page 853

Table 4C-3. Warrant 9, Adjustment Factor
for Percentage of High-Occupancy Buses

% of High-Occupancy Buses*
on Minor-Street Approach

Adjustment Factor

0%

1.00

20/0

1.09

4%

1.19

6% or more

1.32

* A high-occupancy bus is defined as a bus occupied by at least

20 people.

Table 4C-4. Warrant 9, Adjustment Factor

for Percentage

of Tractor-Trailer Trucks

% of Tractor-Trailer Trucks

Adjustment Factor

on Minor-Street Approach

D less than 70 feet | D of 70 feet or more

0% to 2.5% 0.50 0.50
2.6% 10 7.5% 0.75 0.75
7.6% to 12.5% 1.00 1.00
12.6% to 17.5% 2.30 1.15
17.6% to 22.5% 2.70 1.35
22.6% t0 27.5% 3.28 1.64
More than 27.5% 4.18 2.09
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MULTI-WAY STOP SIGNS

The installation of of a multi-way stop should be based on an engineering study and should consider the following criteria:

O

O

(crashes)

O

(mph)

O

O
1

(crashes)

* Where traffic control signals are justified, the multi-way stop is an interim measure that can be installed quickly
to control traffic while arrangements are being made for the installation of the traffic

control signal.

* Five or more reported crashes in a 12-month period that are susceptible to correction by a multi-way

stop installation. Such crashes include right-turn and left-turn collisions as well as right-angle collisions.

* If the 85th-percentile approach speed of the major-street traffic exceeds 40 mph, the minimum vehicular
volume warrants are 70% of the required volumes provided in Items (1) and (2) below.

* Minimum volume (1): The vehicular volume entering the intersection from the major street approaches (total of
both approaches) averages at least 300 vehicles per hour (210 vehicles for 70%) for any 8 hours of an average
day; and

veh @ Time (hr):
veh @ Time (hr):
veh @ Time (hr):
veh @ Time (hr):
veh @ Time (hr):
veh @ Time (hr):
veh @ Time (hr):
veh @ Time (hr):

* Minimum volume (2): The combined vehicular, pedestrian, and bicycle volume entering the intersection from
the minor street approaches (total of both approaches) averages at least 200 units per hour (140 for 70%) for the
same 8 hours, with an average delay to minor-street vehicular traffic of at least 30 seconds of delay per vehicle
during the highest hour;

veh @ Time (hr): with delay of: secs (for highest hour only)
veh @ Time (hr): with delay of: secs (for highest hour only)
veh @ Time (hr): with delay of: secs (for highest hour only)
veh @ Time (hr): with delay of: secs (for highest hour only)
veh @ Time (hr): with delay of: secs (for highest hour only)
veh @ Time (hr): with delay of: secs (for highest hour only)
veh @ Time (hr): with delay of: secs (for highest hour only)
veh @ Time (hr): with delay of: secs (for highest hour only)

*If no single criteria above is satisifed, but 80% of accidents and volumes are satisified: (4 or more correctable
crashes in 12-months, averages at least 240 vehicles per hour entering intersection from both major street
approaches and at least 160 units per hour for the same 8 hours of an average day and at least 24 seconds of
delay per vehicle during the highest hour).



STOP SIGNS / YIELD SIGNS (GENERAL)

The installation of stop and yield signs should be considered when one or more of these situations exist
(check any that apply):

D * At an intersection of a less important road with a main road where compliance with assumed
right-of-way may not be respected;

D * A street entering a designated through-highway or street; or

D * An unsignalized intersection in a signalized area.

A stop or yield sign should be used to assign right-of-way at an intersection of two minor roads with more than
three approaches when one or more of these situations exists (check all that apply and add values for
reference):

D * Combined vehicular, bicycle and pedestrian volumes average 2,000 units per day;

1]

(units)
D * Sight lines prevent the ability to respect uncontrolled right-of-way rules; or
D * Crash records show 5 or more crashes in 3 years or 3 or more crashes in 2 years that involve failure to

: yield right-of-way.

(crashes)

If stop signs for a minor approach are determined through engineering judgment to be necessary for a full stop and yield signs
are not deemed appropriate, then stop signs are typically considered if one or more of these situations exist:

D * The through road had traffic volumes greater than 6,000 vehicles per day;

1

(units)
D * Sight lines require the vehicles to come to a full stop to observe conflicting traffic on the through
street;
O * crash records show 3 or more crashes in 12 month or 5 or more crashes in 2 years that are correctable
: by a stop sign (e.g. right-angle collisions due to failure of right-of-way)

(crashes)



MARKED CROSSWALKS / ENHANCED, MARKED CROSSWALKS

Marked crosswalks at uncontrolled locations may be installed with extreme prejudice and care and only when the following
conditions exist (check any that apply):

D * Speeds are posted at less than 45mph
(mph)
D * Visibility of pedestrians at the proposed location is considered acceptable.

In addition, the crosswalk should consider the following conditions when determining the applicability and use of additional
safety devices for a crosswalk in an engineering study:

D * There is a median or other area that can be used as a refuge area for pedestrians (6' wide minimum).
D * Ideally, crosswalks only cross 1 lane of traffic in each direction. Crosswalks that cross 2 or more of traffic in
each direction use extreme care. Crosswalks across 3 lanes of traffic in a direction are inadvisible.
(lanes)
D * If the roadwaly is 4 lanes, without a pedestrian refuge island, the ADT is less than 12,000 veh/day, or if the
roadway is 4 lanes with a pedestrian refuge island, the ADT is less than 15,000 veh/day.
(ADT)
D * The crosswalk is sufficient distance from alternate, controlled crossing.(Suggested 600')
D * Street lighting is available to light the crosswalk for nighttime safety.

Enhanced crosswalks as anadditional safety feature of marked crosswalks (above) at uncontrolled locations can be
considered, but are not mandated, when the following conditions exist (check any that apply):

D * The 85th percentile speeds are less than 45mph.
(mph)
D * Minimum volume: For an urban environment, minimum volumes are at least 40 pedestrians at the proposed
location and 200 vehicles through the crossing for the same 2 hours during a 24-hour period.

peds, and... veh @ Time (hr):
peds, and... veh @ Time (hr):




FLASHING BEACON FOR SCHOOL CROSSWALK WORKSHEET
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Figure 4L-101 (CA). Flashing Beacon at School Crossings Worksheet

COUNT DATE
CALC—_______ DATE
DIST CcO RTE PM CHK DATE
Major St: Critical Approach Speed mph
Minor St: Critical Approach Speed mph

Speed limit or critical speed on major street traffic > 40 mph.........................

P P ) P or } RURAL (R)
In built up area of isolated community of < 10,000 population...................... O
O URBAN (U)

Flashing Yellow Beacon at School Crossings SATISFIED YES [ NO 1
(All Parts Must Be Satisfied)

MINIMUM REQUIREMENTS

Part A U R
Vehicle Volume Eﬁcgu?; 200 140
School Age Pedestrians Each of 40 40 SATISFIED YES D NO I:I
Crossing Street 2 Hours
AND
Part B
Critical Approach Speed Exceeds 35 mph SATISFIED YES [ NO [
AND
Part C
Is Nearest Controlled Crossing More Than 600 ft away? SATISFIED YES [ NO [
Chapter 4L — Flashing Beacons January 13, 2012
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o4 If used, the Overhead Pedestrian Crossing sign shall be placed over the roadway at the crosswalk
location.

05 An In-Street or Overhead Pedestrian Crossing sign shall not be placed in advance of the crosswalk to
educate road users about the State law prior to reaching the crosswalk, nor shall it be installed as an
educational display that is not near any crosswalk.

Guidance:

o6 If an island (see Chapter 31) is available, the In-Street Pedestrian Crossing sign, if used, should be placed on
the island.
Option:

07 If a Pedestrian Crossing (W11-2) warning sign is used in combination with an In-Street or an Overhead
Pedestrian Crossing sign, the W11-2 sign with a diagonal downward pointing arrow (W16-7P) plaque may be
post-mounted on the right-hand side of the roadway at the crosswalk location.

Standard:

08 The In-Street Pedestrian Crossing sign and the Overhead Pedestrian Crossing sign shall not be used at
signalized locations.

09 The STOP FOR legend shall only be used in States where the State law specifically requires that a
driver must stop for a pedestrian in a crosswalk.

10 The In-Street Pedestrian Crossing sign shall have a black legend (except for the red-STFOP-or YIELD
sign symbols) and border on a white background, surrounded by an outer yellow or fluorescent yellow-
green background area (see Figure 2B-2). The Overhead Pedestrian Crossing sign shall have a black
legend and border on a yellow or fluorescent yellow-green background at the top of the sign and a black
legend and border on a white background at the bottom of the sign (see Figure 2B-2).

11 Unless the In-Street Pedestrian Crossing sign is placed on a physical island, the sign support shall be
designed to bend over and then bounce back to its normal vertical position when struck by a vehicle.
Support:

12 The Provisions of Section 2A.18 concerning mounting height are not applicable for the In-Street Pedestrian
Crossing sign.

Standard:

13 The top of an In-Street Pedestrian Crossing sign shall be a maximum of 4 feet above the pavement
surface. The top of an In-Street Pedestrian Crossing sign placed in an island shall be a maximum of 4 feet
above the island surface.

Option:

14 The In-Street Pedestrian Crossing sign may be used seasenably seasonally to prevent damage in winter
because of plowing operations, and may be removed at night if the pedestrian activity at night is minimal.

15 In-Street Pedestrian Crossing signs, Overhead Pedestrian Crossing signs, and Yield Here To (Step-Here For)
Pedestrians signs may be used together at the same crosswalk.

Section 2B.13 Speed Limit Sign (R2-1)
Support:

o0 The setting of speed limits can be controversial and requires a rational and defensible determination to maintain public
confidence. Speed limits are normally set near the 85th-percentile speed that statistically represents one standard deviation
above the average speed and establishes the upper limit of what is considered reasonable and prudent. As with most laws,
speed limits need to depend on the voluntary compliance of the greater majority of motorists. Speed limits cannot be set
arbitrarily low, as this would create violators of the majority of drivers and would not command the respect of the public.
Standard:

o1 Speed zones (other than statutory speed limits) shall only be established on the basis of an engineering
and traffic survey (E&TS) study that has been performed in accordance with traffic engineering practices.
The engineering study shall include an analysis of the current speed distribution of free-flowing vehicles.

02 The Speed Limit (R2-1) sign (see Figure 2B-3) shall display the limit established by law, ordinance,
regulation, or as adopted by the authorized agency based on the engineering study. The speed limits
displayed shall be in multiples of 5 mph.

Chapter 2B — Regulatory Signs, Barricades, and Gates January 13, 2012
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03 Speed Limit (R2-1) signs, indicating speed limits for which posting is required by law, shall be located
at the points of change from one speed limit to another.

04 At the downstream end of the section to which a speed limit applies, a Speed Limit sign showing the
next speed limit shall be installed. Additional Speed Limit signs shall be installed beyond major
intersections and at other locations where it is necessary to remind road users of the speed limit that is
applicable.

os Speed Limit signs indicating the statutory speed limits shall be installed at entrances to the State and,
where appropriate, at jurisdictional boundaries in urban areas.

Support:

o6 In general, the maximum speed limits applicable to rural and urban roads are established:

A. Statutorily — a maximum speed limit applicable to a particular class of road, such as freeways or city streets,

that is established by State law; or

B. As altered speed zones — based on engineering studies.

07 State statutory limits might restrict the maximum speed limit that can be established on a particular road,
notwithstanding what an engineering study might indicate.

Guidance:

09 A Reduced Speed Limit Ahead (W3-5 or W3-5a) sign (see Section 2C.38) should be used to inform road users
of a reduced speed zone where the speed limit is being reduced by more than 10 mph, or where engineering
Jjudgment indicates the need for advance notice to comply with the posted speed limit ahead.

10 States and local agencies should conduct engineering studies at least once every 5, 7 or 10 years, in compliance
with CVC Section 40802 to reevaluate non-statutory speed limits on segments of their roadways that have
undergone significant changes since the last review, such as the addition or elimination of parking or driveways,
changes in the number of travel lanes, changes in the configuration of bicycle lanes, changes in traffic control
signal coordination, or significant changes in traffic volumes.

11 No more than three speed limits should be displayed on any one Speed Limit sign or assembly.

o 8 ﬁeFEEHEﬂ!e Epeed gf

12 St b a-speed-zo posted- ould-bet -0

Standard:

122When a speed limit is to be posted, it shall be established at the nearest 5 mph increment of the 85th-percentile
speed of free-flowing traffic, except as shown in the two Options below.
Option:

1. The posted speed may be reduced by 5 mph from the nearest 5 mph increment of the 85th-percentile speed, in

compliance with CVC Sections 627 and 22358.5. See Standard below for documentation requirements.

2. For cases in which the nearest 5 mph increment of the 85th-percentile speed would require a rounding up, then the
speed limit may be rounded down to the nearest 5 mph increment below the 85th percentile speed, if no further
reduction is used. Refer to CVC Section 21400(f).

Standard:

120 If the speed limit to be posted has had the 5 mph reduction applied, then an E&TS shall document in writing the
conditions and justification for the lower speed limit and be approved by a registered Civil or Traffic Engineer. The
reasons for the lower speed limit shall be in compliance with CVC Sections 627 and 22358.5.

Support:

12c The following examples are provided to explain the application of these speed limit criteria:

A. Using Option 1 above and first step is to round down: If the 85! percentile speed in a speed survey for a location was
37 mph, then the speed limit would be established at 35 mph since it is the closest 5 mph increment to the 37 mph

speed. As indicated by the option, this 35 mph established speed limit could be reduced by 5 mph to 30 mph if the

Chapter 2B — Regulatory Signs, Barricades, and Gates January 13, 2012
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conditions and justification for using this lower speed limit are documented in the E&TS and approved by a registered
Civil or Traffic Engineer.

B. Using Option 1 above and first step is to round up: If the 85" percentile speed in a speed survey for a location was 33
mph, then the speed limit would be established at 35 mph since it is the closest 5 mph increment to the 33 mph speed.
As indicated by the option, this 35 mph speed limit could be reduced by 5 mph to 30 mph if the conditions and
justification for using this lower speed limit are documented in the E&TS and approved by a registered Civil or Traffic
Engineer.

C. Using Option 2 above and first step is to round up: If the 85th percentile speed in a speed survey for a location was 33
mph, instead of rounding up to 35mph, the speed limit can be established at 30mph, but no further reductions can be
applied (which is allowed in the two examples above).

Standard:

124 Examples 1 and 2 for establishing posted speed limits shall apply to engineering and traffic surveys (E&TS)
performed on or after July 1, 2009 in accordance with the Department’s Traffic Operations Policy Directive Number
09-04 dated June 29, 20009.

Option:

12¢ After January 1, 2012, Example 3 may be used to establish speed limits. Refer to CVC 21400(f).
Support:

12t Any existing E&TS that was performed before July 1, 2009 in accordance with previous traffic control device standards is
not required to comply with the new criteria until it is due for reevaluation per the 5, 7 or 10 year criteria.

13 Speed studies for signalized intersection approaches should be taken outside the influence area of the traffic
control signal, which is generally considered to be approximately 1/2 mile, to avoid obtaining skewed results for
the 85m-percentile speed.

Support:

14 Advance warning signs and other traffic control devices to attract the motorist’s attention to a signalized
intersection are usually more effective than a reduced speed limit zone.
Guidance:

15An advisory speed plaque (see Section 2C.08) mounted below a warning sign should be used to warn road
users of an advisory speed for a roadway condition. A Speed Limit sign should not be used for this situation.
Option:

16 Other factors that may be considered when establishing or reevaluating speed limits are the following:

A. Road characteristics, shoulder condition, grade, alignment, and sight distance;

B. The pace;

C. Roadside development and environment;

D. Parking practices and pedestrian activity; and

E. Reported crash experience for at least a 12-month period.

17 Two types of Speed Limit signs may be used: one to designate passenger car speeds, including any nighttime
information or minimum speed limit that might apply; and the other to show any special speed limits for trucks
and other vehicles.

18 A changeable message sign that changes the speed limit for traffic and ambient conditions may be installed
provided that the appropriate speed limit is displayed at the proper times.

19 A changeable message sign that displays to approaching drivers the speed at which they are traveling may be
installed in conjunction with a Speed Limit sign.

Guidance:

20 If a changeable message sign displaying approach speeds is installed, the legend YOUR SPEED XX MPH or
such similar legend should be displayed. The color of the changeable message legend should be a yellow legend
on a black background or the reverse of these colors.

Support:

21 Advisory Speed signs and plaques are discussed in Sections 2C.08 and 2C.14. Temporary Traffic Control
Zone Speed signs are discussed in Part 6. The WORK ZONE (G20-5aP) plaque intended for installation above a
Speed Limit sign is discussed in Section 6F.12. School Speed Limit signs are discussed in Section 7B.15.

Chapter 2B — Regulatory Signs, Barricades, and Gates January 13, 2012
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22 Speed limits in California are governed by the California Vehicle Code (CVC), Sections 22348 through 22413; also,
pertinent sections are found in Sections 627 and 40802 and others referenced in this section. See Section 1A.11 for
information regarding this publication.

23 Refer to Part 6, Section 6C.01 for speed limit signs in temporary traffic control zones. Refer to Part 7 for speed limit signs
in school areas.

Engineering and Traffic Survey (E&TS)

Support:

24 CVC Section 627 defines the term “Engineering and traffic survey” and lists its requirements.
Standard:

25 An engineering and traffic survey (E&TS) shall include, among other requirements deemed necessary by the
department, consideration of all of the following:

A
B.
C.

Prevailing speeds as determined by traffic engineering measurements.
Collision records.
Highway, traffic, and roadside conditions not readily apparent to the driver.

Guidance:

26 The E&TS should contain sufficient information to document that the required three items of CVC Section 627 are
provided and that other conditions not readily apparent to a driver are properly identified.

2 Prevailing speeds are determined by a speed zone survey. A speed zone survey should include:

A.

® m

x e =

L.
Suppo

The intent of the speed measurements is to determine the actual speed of unimpeded traffic. The speed of traffic
should not be altered by concentrated law enforcement, or other means, just prior to, or while taking the speed
measurements.

Only one person is required for the field work. Speeds should be read directly from a radar or other electronic speed
measuring devices; of,

Devices, other than radar, capable of accurately distinguishing and measuring the unimpeded speed of free flowing
vehicles may be used.

A location should be selected where prevailing speeds are representative of the entire speed zone section. If speeds
vary on a given route, more than one speed zone section may be required, with separate measurements for each
section. Locations for measurements should be chosen so as to minimize the effects of traffic signals or stop signs.
Speed measurements should be taken during off-peak hours between peak traffic periods on weekdays. If there is
difficulty in obtaining the desired quantity, speed measurements may be taken during any period with free flowing
traffic.

The weather should be fair (dry pavement) with no unusual conditions prevailing.

The surveyor and equipment should not affect the traffic speeds. For this reason, an unmarked car is recommended,
and the radar speed meter located as inconspicuously as possible.

In order for the sample to be representative of the actual traffic flow, the minimum sample should be 100 vehicles in
each survey. In no case should the sample contain less than 50 vehicles.

Short speed zones of less than 0.5 mile should be avoided, except in transition areas.

Speed zone changes should be coordinated with changes in roadway conditions or roadside development.

Speed zoning should be in 10 mph increments except in urban areas where 5 mph increments are preferable.
Speed zoning should be coordinated with adjacent jurisdictions.

rt:

28 Physical conditions such as width, curvature, grade and surface conditions, or any other condition readily apparent to the

driver,
Option

in the absence of other factors, would not require special downward speed zoning. Refer to CVC 22358.5.

20 When qualifying an appropriate speed limit, local authorities may also consider all of the following findings:

A

Chapter 2B — Regulatory Signs, Barricades, and Gates
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2. Upon both sides of the highway, collectively, within a distance of 0.25 mile the contiguous property fronting
thereon is occupied by 16 or more separate dwelling houses or business structures.
3. The portion of highway is larger than 0.25 mile but has the ratio of separate dwelling houses or business
structures to the length of the highway described in either subparagraph a or b.
B. Pedestrian and bicyclist safety.
30 The following two methods of conducting E&TS may be used to establish speed limits:
1. State Highways - The E&TS for State highways is made under the direction of the Department of Transportation’s District
Traffic Engineer. The data includes:
a. One copy of the Example of Speed Zone Survey Sheet (See Figure 2B-101(CA)) showing:
e Anorth arrow
e  Engineer's station or post mileage
e Limits of the proposed zones
e Appropriate notations showing type of roadside development, such as “scattered business,” “solid residential,”

etc. Schools adjacent to the highway are shown, but other buildings need not be plotted unless they are a

factor in the speed recommendation or the point of termination of a speed zone.

Collision rates for the zones involved

Average daily traffic volume

Location of traffic signals, signs and markings

If the highway is divided, the limits of zones for each direction of travel

Plotted 85 percentile and pace speeds at location taken showing speed profile
report to the District Director that includes:

The reason for the initiation of speed zone survey.

Recommendations and supporting reasons.

The enforcement jurisdictions involved and the recommendations and opinions of those officials.

The stationing or reference post in mileage at the beginning and ending of each proposed zone and any

intermediate equations. Location ties must be given to readily identifiable physical features.

2. City and County Through Highways, Arterials, Collector Roads and Local Streets.

a. The short method of speed zoning is based on the premise that a reasonable speed limit is one that conforms to
the actual behavior of the majority of motorists, and that by measuring motorists' speeds, one will be able to select
a speed limit that is both reasonable and effective. Other factors that need to be considered include but are not
limited to: the most recent two-year collision record, roadway design speed, safe stopping sight distance,
superelevation, shoulder conditions, profile conditions, intersection spacing and offsets, commercial driveway
characteristics, and pedestrian traffic in the roadway without sidewalks.

b. Determination of Existing Speed Limits - Figures 2B-103(CA) & 2B-104(CA) show examples of data sheets which
may be used to record speed observations. Specific types of vehicles may be tallied by use of letter symbols in
appropriate squares.

31 In most situations, the short form for local streets and roads will be adequate; however, the procedure used on State
highways may be used at the option of the local agency.

Guidance:

32 The factors justifying a reduction below the 85" percentile speed for the posted speed limit are the same factors
mentioned above. Whenever such factors are considered to establish the speed limit, they should be documented on the
speed zone survey or the accompanying engineering report.

33 The establishment of a speed limit of more than 5 mph below the 85! percentile speed should be done with great care as
studies have shown that establishing a speed limit at less than the 85" percentile generally results in an increase in collision
rates; in addition, this may make violators of a disproportionate number of the reasonable majority of drivers.

Support:

3 Generally, the most decisive evidence of conditions not readily apparent to the driver surface in collision histories.

35 Speed limits are established at or near the 85t percentile speed, which is defined as that speed at or below which 85t
percent of the traffic is moving. The 85! percentile speed is often referred to as the critical speed. Pace speed is defined as
the 10 mph increment of speed containing the largest number of vehicles (See Figure 2B-102(CA)). The lower limit of the
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pace is plotted on the Speed Zone Survey Sheets as an aid in determining the proper zone limits. Speed limits higher than
the 85! percentile are not generally considered reasonable and prudent. Speed limits below the 85" percentile do not
ordinarily facilitate the orderly movement of traffic and require constant enforcement to maintain compliance. Speed limits
established on the basis of the 85™ percentile conform to the consensus of those who drive highways as to what speed is
reasonable and prudent, and are not dependent on the judgment of one or a few individuals.

36 The majority of drivers comply with the basic speed law. Speed limits set at or near the 85t percentile speed provide law
enforcement officers with a limit to cite drivers who will not conform to what the majority considers reasonable and prudent.
Further studies show that establishing a speed limit at less than the 85t percentile (Critical Speed) generally results in an
increase in collision rates.

Option:

37 When roadside development results in traffic conflicts and unusual conditions which are not readily apparent to drivers,
as indicated in collision records, speed limits somewhat below the 85" percentile may be justified. Concurrence and support
of enforcement officials are necessary for the successful operation of a restricted speed zone.

Guidance:

38 Speed zones of less than 0.5 mile and short transition zones should be avoided.
Signs
Standard:

39 The Speed Limit (R2-1) sign shall be used to give notice of a prima facie or maximum speed limit except as
provided under Prima Facie Speed Limits in CVC 22352.

40 When used, the TRUCKS, 3 AXLES OR MORE 55 MAXIMUM (R6-3(CA)) sign shall be installed approximately 750
feet following each R2-1 sign.

41 The ALL VEHICLES WHEN TOWING 55 MAXIMUM (R6-4(CA)) sign shall be installed approximately 750 feet
following the R6-3(CA) sign.

Guidance:

42 The R6-3(CA) and R6-4(CA) signs should be placed on highway segments where speeds in excess of 55 mph are
permitted.
Option:

43 The existing AUTOS WITH TRAILERS, TRUCKS 55 MAXIMUM (R6-1(CA)) sign may remain in place until it is knocked
down, damaged, stolen, vandalized, or otherwise reaches the end of its useful life.

44 The local California Highway Patrol office may be consulted to identify highway segments where enforcement is an issue.
On these segments early replacement of existing R6-1(CA) signs may be necessary.

Support:

45 Refer to CVC Section 22406 for types of vehicles subject to the 55 mph maximum speed limit.
Option:

46 The Speed Zone Ahead (R2-4(CA)) sign (see Figure 2B-3(CA)) may be used to inform the motorist of a reduced speed
zone.
Standard:

47 The R2-4(CA) sign shall always be followed by a Speed Limit (R2-1) sign installed at the beginning of the zone
where the reduced speed limit applies.

48 The End Speed Limit (R3(CA)) sign shall only be used to mark the end of a speed zone.

49 The R3(CA) sign shall not be used at a transition into a change in speed limits within a reduced zone.

Option:

50 The R3(CA) sign (see Figure 2B-3(CA)) may be used with the TRUCK (M4-4) plaque to mark the end of truck speed

zones on descending grades.
Standard:

51 Speed limit signs shall be placed at the beginning of all restricted speed zones.
Option:

52 Where speed zones are longer than 1 mile, intermediate signs may be placed at approximate 1 mile intervals. For three
or more lanes in each direction, dual installation may be used.
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Standard:
53 The Speed Limit (R2-1) and End Speed Limit (R3(CA)) signs, as appropriate shall be placed at the end of all
restricted speed zones.
5 Freeways with 65 mph and those segments where a speed limit of 70 mph has been approved by the Department
of Transportation, with approval by the California Highway Patrol, shall be posted as follows:
e At the segment entrance, R2-1 signs shall be installed right of traffic off of the right shoulder.
e R2-1 signs shall also be installed off of the right shoulder only, throughout the segment, at a maximum of 25
mile intervals.
Option:
e The 25 mile interval may be modified to include locations following entrance ramps.
Standard:
e The R6-3(CA) sign (see Figure 2B-3(CA)) shall be installed approximately 750 feet following each R2-1 sign,
both at the beginning and throughout each 60, 65 or 70 mph segment.
e The R6-4(CA) sign (see Figure 2B-3(CA)) shall be installed approximately 750 feet following each R6-3(CA)
sign.
Option:
e The SLOWER TRAFFIC KEEP RIGHT (R4-3) signs may be installed at locations where there is a tendency of the
motorists to drive in the left-hand lane(s) below the normal speed of traffic.
Standard:
¢ Signs shall be placed in protected locations.
e At the end of the 70/65 mph segment, R2-1 signs shall be installed off of the right shoulder.
55 Freeway segments where a 55 mph speed limit has been approved by the Department of Transportation, with the
approval of the California Highway Patrol, shall be posted as follows:
e The beginning of the segment shall be posted with an R2-1 sign installed on the right shoulder and left
shoulder where the median is of sufficient width to permit sign maintenance without lane closures.
Guidance:
e Subsequent signs should then be posted on the right shoulder, on approximate 3 mile intervals, with no more than 3
interchanges between signs.
e Atthe end of the segment, an R2-1 sign with the appropriate number for the next speed limit should be posted on the
right shoulder.
s6 Conventional highways with 55 mph speed limits should be posted as follows:
Standard:
¢ The beginning of the segment shall be posted with an R2-1 sign installed on the right shoulder.
Guidance:
e Subsequent signs should then be posted on approximate 5 to 10 mile intervals and immediately after locations where
significant volumes of traffic enter the segment.
e Atthe end of the segment, an R2-1 sign with the appropriate number for the next speed limit should be posted on the
right shoulder.
Conventional highways with 65 mph speed limits should be posted as follows:
e The beginning of the segment should be posted with an R2-1 sign installed on the right shoulder.
e Subsequent signs should then be posted at 5 to 10 mile intervals and after locations where significant volumes of traffic
enter the segment.
e Atthe end of the segment, an R2-1 sign with the appropriate number for the next speed limit should be posted on the
right shoulder.
Option:
57 Pavement markings with appropriate numerals (see Section 3B.21) may be used to supplement speed limit signs.
Standard:
s¢ The R2-1 and R6-3(CA) and R6-4(CA) signs giving maximum statewide speed limits for various types of vehicles
shall be installed on all State highways near the points of entrance into California.
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Guidance:

59 The R2-1 and R6-3(CA) and R6-4(CA) signs should be placed in a location to be most effectively viewed by the
approaching motorists.
Standard:

60 Speed Limit (R2-1) signs shall be installed throughout segments of freeway with posted speed limits of 65 mph
or 70 mph at a maximum of 25 mile intervals.

Option:

61 The 25 mile interval may be modified to include locations following entrance ramps.
Standard:

62 Speed Limit (R2-1) signs shall be installed throughout segments of conventional highways with a posted speed
limit of 65 mph at 5 mile to 10 mile intervals.

63 Speed Limit (R2-1) signs shall be installed throughout segments of freeway with a posted speed limit of 55 mph
at approximately 3 mile intervals with no more than 3 interchanges between signs.

6« Speed Limit (R2-1) signs shall be installed throughout segments of conventional highways with a posted speed
limit of 55 mph at 5 mile to 10 mile intervals.

Speed Enforced Signs
Option:

65 The SPEED ENFORCED BY RADAR (R48(CA)) sign (see Figure 2B-3(CA)) may be used where the California Highway
Patrol has received authority to use radar and requests such signs.

Guidance:

s6 One sign should be used in each direction at the beginning of the segment of roadway, and at intervening major route
intersections, where radar enforcement is in effect.
Support:

67 The R48(CA) sign is a stand-alone sign intended to alert motorists that speed is enforced by radar on a particular
segment of roadway.
Option:

68 The RADAR ENFORCED (R48-1(CA)) sign (see Figure 2B-3(CA)) may be used in combination with the Speed Limit (R2-
1) sign on any roadway where law enforcement has the authority to use radar.

Guidance:

60 When used, the R48-1(CA) sign should be placed below the R2-1 sign, at the beginning of the segment of roadway and
at intervening major intersections, where radar enforcement is in effect.
Option:

70 The SPEED ENFORCED BY AIRCRAFT (R48-2(CA)) sign (see Figure 2B-3(CA)) may be placed, when requested by the
California Highway Patrol, on sections of highway regularly patrolled by aircraft.

Standard:

71 The R48-2(CA) sign shall be used for both directions of travel.
Guidance:

72 The R48-2(CA) sign should be placed at the beginning of the section and spaced at 25 mile intervals. See Figure 3B-
105(CA).

Vehicle Speed Feedback Signs
Option:

73 A Vehicle Speed Feedback sign that displays to approaching drivers the speed at which they are traveling may be
installed in conjunction with a Speed Limit (R2-1) sign.
Standard:

74 If a Vehicle Speed Feedback sign displaying approach speeds is installed, the legend shall be YOUR SPEED XX.
The numerals displaying the speed shall be white, yellow, yellow-green or amber color on black background. When
activated, lights shall be steady-burn conforming to the provisions of CVC Sections 21466 and 21466.5. Vehicle
Speed Feedback signs shall not alternatively be operated as variable speed limit signs.
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Guidance:

75 To the degree practical, numerals for displaying approach speeds should be similar font and size as numerals on the
corresponding Speed Limit (R2-1) sign.
Option:

76 When used, the Vehicle Speed Feedback sign may be mounted on either a separate support or on the same support as
the Speed Limit (R2-1) sign.

77 In lieu of lights, legend may be retroreflective film for flip-disk systems.

78 The legend YOUR SPEED may be white on black plaque located above the changeable speed display.

Support:

79 Driver comprehension may improve when the Vehicle Speed Feedback Sign is mounted on the same support below the
Speed Limit (R2-1) sign.

80 Vehicle Speed Feedback Signs are appropriate for use with advisory speed signs and with temporary signs in temporary
traffic control zones.

Basic Speed Law and Prima Facie Speed Limits — See CVC 22350 & 22352
Support:

81 The basic speed law states “No person shall drive a vehicle upon a highway at a speed greater than is reasonable or
prudent having due regard for weather, visibility, the traffic on, and the surface and width of, the highway, and in no event at a
speed which endangers the safety of persons or property.”

Standard:

g2 Prima facie speed limits are specific limits and shall apply unless changed based upon an engineering and
traffic survey (E&TS) and signs are posted that display the new speed limit.
Option:

83 Prima facie speed limits may be preempted by the basic speed law, when roadway, traffic or weather conditions warrant
a lower speed.

Use of Metric System Designations — See CVC 21351.3
Option:

&4 Dual units for speed limits on signs may be placed on local streets and roads in both Metric and English units.
Guidance:

8 If used, dual unit speed limits should be rounded to the nearest 10 km/h for Metric and 5 mph for English units for posting
on signs on local streets and roads.

Support:

86 Refer to AASHTO's Traffic Engineering Metric Conversion Factors. See Section 1A.11 for information regarding this
publication.
Standard:

87 Metric speed limits shall not be placed on State highways. For use in this California MUTCD, 70 mph shall be
shown as a metric equivalent of 110 km/h, neither of which shall be used on any local street or road.
Legal Authority for Establishing Speed Limits
Support:

88 Delegation of legal authority to set speed limits on State highways is given to Department of Transportation’s District
Directors. The District Director of each transportation district is authorized to issue orders regulating the speed of traffic, up to
65 mph on State highways. The Director of the Department of Transportation retains the authority to approve variable,
minimum, and maximum speeds up to 70 mph on State freeways.

Standard:

8o The speed limits shown in Table 2B-101(CA) shall apply, unless changed upon the basis of an engineering and

traffic survey (E&TS).
Option:
9% The speed limits shown in Table 2B-102(CA) may apply, unless changed upon E&TS.
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Variable Speed Limits on Freeways - See CVC 22355
Option:

91 The following speed limits may apply:

e Whenever the Department of Transportation determines based upon an engineering and traffic survey (E&TS) that the
safe and orderly movement of traffic upon any freeway segment will be facilitated by the establishment of variable
speed limits.

e The Department may erect, regulate, and control signs upon the state highway which is a freeway, or any portion
thereof, which, if used, signs shall be designed to permit display of different speeds at various times of the day or night.

e Such signs need not conform to the standards & specifications per CVC 21400, but if used, shall be of sufficient size
and clarity to give adequate notice of the applicable speed limit.

Minimum Speed Limits on State Highways - See CVC 22400
Option:

%2 The following speed limits may apply:

e Whenever the Department of Transportation determines based upon an engineering and traffic survey (E&TS) that
slow speeds on any part of a state highway consistently impede the normal and reasonable movement of traffic, the
Department may determine and declare a minimum speed limit. Appropriate signs giving notice shall then be installed
on that segment.

e A motorist can be cited for stopping or impeding the normal and reasonable movement of traffic unless the stop is
necessary for safe operation and in compliance with the law.

Speed Traps
Support:

93 Refer to CVC 40802 for Speed Traps.
Standard:

o« A speed trap shall not apply to a local street, road, or school zone.

s A section of highway shall be defined as a speed trap if the prima facie speed limit is not justified by an
engineering and traffic survey (E&TS) within five years, and the enforcement of the speed limit involves the use of
radar or any other electronic device that measures the speed of moving objects.

9 This time provision shall be extended to seven years when using radar and all of the following criteria are met:

e The arresting officer has successfully completed a minimum of 24 hours of certified radar operator course
training.

e The radar used to measure the speed meets or exceeds the minimal operational standards of the National
Traffic Highway Safety Administration, and has been calibrated within three years of the alleged violation.

o7 This time provision shall be extended to seven years when using laser or other electronic device (other than

radar) and all of the following criteria are met:

e The arresting officer has successfully completed a minimum of 24 hours of certified radar operator course
training.

e The arresting officer has successfully completed a minimum of 2 hours of additional approved certified
training.

e The radar used to measure the speed meets or exceeds the minimal operational standards of the National
Traffic Highway Safety Administration, and has been calibrated within three years of the alleged violation.

Option:

s This time provision for an E&TS may be extended to ten years when all of the above conditions are met and no
significant changes in roadway or traffic conditions have occurred, including changes in adjoining property or land use,
roadway width, or traffic volume as determined by a registered engineer.

Truck Speed Zone on Descending Grades
Guidance:

% Highway descending grades, if used for posting TRUCK Speed Limit signs (R2-1 and M4-4) for trucks travelling downhill,
should have recorded incident history of runaway commercial vehicles. Descending grades shorter than 1 mile should be
avoided for posting signs because deceleration of vehicles due to braking action can generally provide sufficient control on
descending grades of less than 1 mile.
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Support:

100 To establish a downhill truck speed limit, a physical profile showing length and gradient and a downhill speed profile for
three or more axle commercial vehicles with a gross rating of 10,000 Ibs. or more will be provided.
Standard:

101 Speed profiles for truck speed limits shall be prepared on the same form as other speed surveys. An analysis of
collisions involving trucks shall be prepared.
Guidance:

102 Posted speeds should be on the low side of the scale, generally within the pace of loaded commercial vehicles.
Standard:

103 If warranted, the Department of Transportation’s District Director shall issue a standard speed zone order.
Support:

104 Posting of the regulation will be by placement of a standard 36 x 45 inch Speed Limit (R2-1) sign with a TRUCK (M4-4)
plate above.
Standard:

105 A standard End Speed Limit (R3(CA)) sign with TRUCK (M4-4) plate shall be posted at the end of the truck zone
when appropriate.
Speed Zones in Temporary Traffic Control Areas
Support:

106 For signing and establishing speed zones in temporary traffic control areas, refer to Section 6C.01 in Part 6.

Section 2B.14 Truck Speed Limit Plaque (R2-2P)
Standard:
o1 Where a special speed limit applies to trucks or other vehicles, the legend TRUCKS XX or such similar
legend shall be displayed below the legend Speed Limit XX on the same sign er-en-a-separate R2-2P-plaque

seeFigure2B-3)below-thestandardlegend:
o2 The Truck Speed Limit (R2-2) sign shall not be used in California. The TRUCK (M4-4) plaque placed above the

Speed Limit (R2-1) sign shall be used instead.

03 The TRUCK (M4-4) plaque shall be placed above the Speed Limit (R2-1) sign to indicate the truck speed limit. It
shall also be placed above the End Speed Limit (R3(CA)) sign to mark the end of truck speed limits.
Support:

o Refer to Section 2B.13 for more details.

Section 2B.15 Night Speed Limit Plaque (R2-3P)
Standard:
o1 Where different speed limits are prescribed for day and night, both limits shall be posted.
Guidance:
02 A Night Speed Limit (R2-3P) plaque (see Figure 2B-3) should be reversed using a white retroreflectorized
legend and border on a black background.
Option:
03 A Night Speed Limit plaque may be combined with or installed below the standard Speed Limit (R2-1) sign.
Support:
u Refer to CVC 22355.

Section 2B.16 Minimum Speed Limit Plaque (R2-4P)
Standard:
o1 A Minimum Speed Limit (R2-4P) plaque (see Figure 2B-3) shall be displayed only in combination with
a Speed Limit sign.
Option:
02 Where engineering judgment determines that slow speeds on a highway might impede the normal and
reasonable movement of traffic, the Minimum Speed Limit plaque may be installed below a Speed Limit (R2-1)
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SPEED HUMPS

Speed Humps can be considered, but are not mandated, when the following conditions exist
(check any that apply):

D * Speeds are posted at 35mph or less

(mph)
D * The proposed location is not on a segment that is greater than 8% in grade
D * There is a history of people regularly exceeding the speed that would benefit from a speed hump
D * The street is classified as a local road in the City's Circulation Element
D * The installation of the speed hump will not adversely affect other local streets (traffic detouring)
D * The speed hump is not on a known primary emergency response route
D * Approval has been given by the Emergency Response Department (or Fire Chief)





