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Rob Klug, P.E., Interim County Traffic Engineer I
FROM: Ejaz Khan,P.E., Traffic Engineer 2

Courtney Furman, P.E., Traffic Engineerq_’_
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SUBJECT:  Traffic Manual

The Clark County Traffic Engineering Section has prepared this Traffic Manual based on national best
practices, research from accredited publications by NCHRP, TRB and ITE etc., in consultation with other
agencies such as Federal Highway Administration, Washington Department of Transportation, Oregon
Department of Transportation, sound engineering judgement and input from field maintenance staff and
crew chiefs. It does not supersede the Manual on Uniform Traffic Control Devices (MUTCD) or any other
established Federal, State or local guidelines, but rather provides clarification for unique situations.

This manual provides guidelines regarding the application of traffic control devices in Clark County. Engineers
are still required to make an assessment based on individual field conditions and make recommendations
accordingly, but conformance to the methodology and guidelines described in this manual is essential. The
purpose of this manual is to attain uniformity in the application of traffic control devices thereby enhancing

the safety and operations along County roadways.

This traffic manual concentrates on:

. Clark County traffic engineering guidelines and practices on design, placement and
implementation of signing, striping, and pavement markings.

. Provides clarification on the application of the MUTCD, Federal, State and local guidelines and
standards regarding traffic control devices in the public right-of-way.

. Temporary traffic control guidelines, not addressed in the MUTCD, for bicyclists and pedestrians.

. Collection and documentation of field data.

. Protocols and procedures for regulatory changes to traffic control such as speed limit, parking

prohibition, limitation to certain class of vehicles on a roadway, etc.

In addition, the School Zone Traffic Control Policy and Pedestrian Crossing Treatment Policy, prepared by
Clark County Traffic Engineering section, are companion documents to this traffic manual that provide
detailed traffic control treatment guidelines on the subject.
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Chapter 1 — General Information

The Clark County Traffic Manual documents the traffic engineering and operations policies and
guidelines followed by Clark County. The manual covers policies and guidelines that are not universally
documented as standard practices and also provides details on the implementation of traffic control
devices.

The Traffic Manual follows this order: national guidance, statewide guidance where specifics have been
established by the state of Washington, and Clark County code and standard details. Figure 1 shows the
priority of the national, state, and county publications with which the Clark County Traffic Manual is in

compliance.
National —> State —> County

v" Manual on v" Washington Administrative Code v' Clark
Uniform (WACQ) County
Traffic v" Revised Code of Washington Standard
Control (RCW) Details
Devices for v' WSDOT Desigh Manual (M 22-01) Manual
Streets and v' WSDOT Traffic Manual (M 51-02) v' Clark
Highways v' WSDOT Sign Fabrication Manual County
(MUTCD) (M 55-05) Code

v WSDOT Standard Plans for Road,
Bridge, and Municipal
Construction (M 21-01)

v" WSDOT Standard Specifications
for Road, Bridge, and Municipal
Construction (M 41-10)

Figure 1. Hierarchy for Publications

These publications are described in Table 1. Note that in compiling this manual additional accredited
publications (such as Institute of Traffic Engineers [ITE], Transportation Research Board [TRB], National
Cooperative Highway Research Program [NCHRP], and American Association of State Highway and
Transportation Officials [AASHTO]) were used as resources to compile this Traffic Manual. However,
these are not listed. The table covers only the publications related to compliance with national, state
and countywide guidance and standards.
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Table 1. Publication Descriptions

Publication Level Description

Manual on Uniform National Sets standards and guidelines for traffic control devices along

Traffic Control Devices facilities open to public travel. Published by the Federal

(MUTCD) Highway Administration (FHWA) under Title 23 - Code of
Federal Regulations (CFR), Part 655, Subpart F, and applies
national laws. Emphasizes the importance of uniformity by
providing standards and guidance on many aspects of traffic
control, ranging from sign sizes, color, location, mounting
height, and retroreflectivity to where traffic signals and other
traffic control devices are recommended. Also presents
examples of traffic control layouts, with recommended
signing and pavement markings.

Washington State Amends the MUTCD to comply with laws and policies specific

Administrative Code to the Revised Code of Washington.

(WAC)

Revised Code of Compilation of the current laws in the state of Washington.

Washington (RCW) Title 46 relates to motor vehicle laws, and Title 61 is specific
to rules of the road.

WSDOT Design Manual Provides policies, procedures, and methods for developing

(M 22-01) and documenting the design of transportation facilities in
Washington State.

WSDOT Traffic Manual Provides guidelines and procedures for the use and

(M 51-02) implementation of traffic control devices in Washington
State.

WSDOT Sign Implements the guidelines for traffic signs from the MUTCD

Fabrication Manual and FHWA'’s “Standard Highway Signs” with Washington

(M 55-05) State’s modifications.

WSDOT Standard Plans Provides standard drawings showing fabrication, installation

for Road, Bridge, and and construction methods in Washington.

Municipal Construction

(M 21-01)

WSDOT Standard Provides language used for the written agreement between

Specifications for Road, WSDOT and the Contractor for work delivered to the public

Bridge, and Municipal by WSDOT. Has been developed and refined over the years

Construction through the delivery of countless projects.

(M 41-10)

Clark County Standard | County Provides standard details showing fabrication, installation

Details Manual and construction methods in Clark County.

Clark County Code A codification of the general ordinances of Clark County. Title

40.350 is specific to transportation and circulation.

The policies and guidelines described in the body of the Clark County Traffic Manual are supplemented

by materials in the appendices. Throughout the text, the appendices are referenced as needed for

relevant field procedures and worksheets.
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Chapter 2 — Sight Distance

Sight distance is defined as the length of roadway visible to the driver. Clark County Code sets specific
standards and guidance for different types of sight distance. This section describes two types—stopping
sight distance and intersection sight distance.

Stopping Sight Distance

Stopping sight distance is the distance needed for a driver to see an object on the roadway and to bring
his or her vehicle to a safe stop prior to colliding with the object. Stopping sight distance is calculated for
an assumed standard object height and driver’s eye height. It varies based on the vehicle’s speed
according to the industry wide standard from “A Policy on Geometric Design of Highways and Streets.”*
The calculation also includes the time for the driver to perceive the object, to react, and to respond to
the potential hazard. Figure 2 illustrates the dimensional parameters for estimating stopping sight

distance.

STOPPING SIGHT DISTANCE

H1=DRIVER'S EYE HEIGHT 3.5’
H2=0BJECT HEIGHT 2’

Figure 2. Stopping Sight Distance

Clark County Code has a standard for stopping sight distance,” as shown in Table 2. The values in the
code assume a level roadway and need to be adjusted for roadway grade where applicable.

Table 2. Stopping Sight Distance

Speed (mph) | Stopping Sight Distance (ft)
25 155
30 200
35 250
40 305
45 360
50 425

Note: Clark County Code Table 40.350.030-7. Stopping Sight Distance

‘A Policy on Geometric Design of Highways and Streets, AASHTO, 2018
? Clark County Code 40.350.030(B)(8)(a)
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Intersection Sight Distance

Intersection sight distance is the distance needed for a driver to have an unobstructed view of the side
streets and any approaching vehicles prior to entering the intersection. Sufficient intersection sight
distance allows the driver enough time to make a decision and proceed into the intersection. Sight
triangles are the areas that should remain clear of objects to provide the driver continuous and
unobstructed visibility. The dimensions of the sight triangles depend on the roadway speed and type of
intersection traffic control, as described below:

Uncontrolled sight triangles need to be at least 100 feet by 100 feet per Clark County Code, but
may be reduced to 80 feet by 80 feet for corner lots in an urban residential subdivision.’

Yield controlled sight triangles vary based on the major road speed.’ Drivers approaching a
YIELD sign on the minor road are permitted to enter or cross the major road without stopping,
provided there are no conflicting vehicles on the major road.

Stop controlled sight triangles vary based on the major road speed.’ Drivers approaching a
STOP sign on the minor approach must stop before entering or crossing the major road. The
minor street driver must have adequate visibility along the major street to execute subsequent
movement. Clark County Code has a modified standard for intersection sight distance at stop
controlled intersections.” This standard is a simplified version of AASHTO’s intersection sight
distance. It multiplies the posted speed (in miles per hour) by a factor of 10. See Appendix B for
the worksheet for intersection sight distance measurements.

*See Clark County Standard Details Manual for details regarding intersection sight distance and
graphical illustrations.

* Clark County Code 40.350.030(B)(8)(c)
‘A Policy on Geometric Design of Highways and Streets, AASHTO, 2018
> Clark County Code 40.350.030(B)(8)(b)
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Chapter 3 — Signs

Sign Installation

Traffic signs are used to convey a specific message to drivers on the roadway. The MUTCD is the
federally recognized source for policies, standards, and guidance regarding sign installation. Traffic signs
should be installed only where warranted by facts and justified by engineering studies. Two of the
compelling reasons that excessive signs are not recommended are driver distraction and inattention.
Drivers can process only a certain amount of information at one time; therefore, careful consideration
must be given in determining which signs should be installed to ensure safe operation of the roadway.
Excessive and/or unwarranted signs diminish the significance and may even remove the validity from
critical and important traffic control signs, making it difficult for the driver to react to critical signs and
thereby reducing overall compliance and deteriorating traffic safety and operations.

According to the MUTCD, traffic signs are classified in three distinct categories:®

e Regulatory: provide notice of traffic laws or regulations

e Warning: provide notice of a situation that might not be readily apparent

e Guide: show route designations, destinations, directions, distances, services, points of interest,
and other geographical, recreational, or cultural information

Signs should be used where appropriate to mitigate safety concerns and/or operational issues and to
clarify situations that are not self-evident to the driver. The decision to use a particular device at a
specific location should be based on an engineering study or engineering judgment.

The placement of a sign where it is not appropriate or justified is as objectionable as a substandard or
obsolete sign. Therefore, all signs that were required by uncommon circumstances or temporary
restrictions should always be removed or covered when such conditions cease to exist.

Sign Spacing

Studies indicate that on average drivers are able to comprehend three words per second, after the initial
perception reaction time of two seconds. Unique messages require more perception time; symbol signs
take less perception time than word signs. To the extent feasible, sighs must be spaced properly to allow
the drivers to see, process and react prior to seeing the next sign. Therefore, regular traffic control signs
should preferably be spaced at a minimum of four seconds apart, as calculated by the posted speed of
the roadway. Under constrained conditions, spacing may be reduced to three seconds.

For example, for a roadway that is posted at 35 miles per hour, the minimum sign spacing would be 200
feet. The sign-spacing criteria is a general guideline and does not apply to special circumstances and
signing for horizontal curves.

® Per 2009 MUTCD Section 2A.05
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Sign Letter Height

Regulatory and warning traffic signs generally have fixed dimensions. However, special signs and those
used during construction should follow Washington Department of Transportation (WSDOT) guidelines
for letter height.”

The calculation is as follows: Letter Height = (% + 2) * f

N = Number of words in the message
f = Legibility factor® (see Table 3)

Table 3. Sign Letter Height Calculation

Speed Limit or 85" Percentile Speed
Legibility Factor (f)
Miles per hour Feet per second
25 37 1.2
30 44 1.5
35 51 1.7
40 59 2.0
45 66 2.2
50 73 2.4

The following example applies the formula and calculates the letter height:

Message = “No Left Turn 4:00 PM to 6:00 PM”, N = 8 words
The roadway speed is 35 miles per hour, which yields a legibility factor (f) of 1.7.

8
Letter Height = <§ + 2) * 1.7 = 7.9 inches, use an 8 inch letter height

Regulatory Signs
Regulatory signs give notice of traffic laws or regulations and are discussed in Chapter 2B of the 2009
MUTCD. Clark County has specific guidelines for several regulatory signs, including these:

e STOP Signs

e Speed Limit Signs

e No Parking Signs

e End County Road Signs
e Barricades

STOP Signs
The use of STOP signs on minor-street approaches should be considered according to the conditions
from the MUTCD Section 2B. Table 4 lists the STOP sign sizes for use on county roadways. The STOP sign

" The guidelines are based on needing one inch of visibility per 30 feet.
® Legibility factor is found by dividing the vehicle speed in feet per seconds by 30.
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size is based on the number of lanes and speed for the minor approach that is controlled by the STOP
sign and the main approach that is uncontrolled.

Table 4. STOP Sign Sizes

Stop Controlled (Minor) Approach Uncontrolled (Main) Approach Sign Size
Number of Lanes | Speed Limit (mph) | Number of Lanes | Speed Limit (mph)
Single <30 Single Any 30”
Multi-lane <40 30”
>45 36"
Single >35 Any Any 36"
Multi-lane* Any Any Any 36"

*Exclusive left or right turn lanes are considered to be multi-lane

The sign size may be increased by the engineer if there is poor sign visibility, a lack of compliance, crash
history, or other justifiable field conditions. The STOP sign shall be Type Xl sheeting with a protective
overlay film. Where there is a pattern of drivers running the STOP sign, placement of a supplementary
STOP on the left-hand side of the roadway or in the median should be considered as it has been shown
to reduce crashes.

See Chapter 4 for guidance on the installation of stop lines.

Speed Limit Signs

Guidelines related to speed limits are provided in the Washington Administrative Code,’ which states
that Speed Limit signs shall display the speed limits that are established by statute, ordinance or
regulation. The establishment of new or the revision of existing regulatory speed limits on public
roadways must go through the county’s legislative body for approval.

The protocol for establishing new or revising existing regulatory speed limits on county roadways
involves the following steps:

1. Upon receiving requests from the public or observation from Clark County staff, traffic
engineer(s) drive the corridor to make a preliminary assessment. Possible locations to re-
evaluate regulatory speeds may also include corridors that undergo significant land use,
geometric, physical characteristic or traffic condition changes. The regulatory speed assessment
should be based on the following roadway elements:

o Highway: Geometric and physical conditions such as lane width, horizontal and vertical
curves, pavement condition, shoulder, sight distance
Traffic: 85th percentile speed, pace, mean speed, mode, vehicle mix, crash history
Roadside culture: Access density, pedestrian environment, urban/rural,
residential/commercial

® WAC 468-95-045
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2. Upon concurrence from traffic engineer, a study needs to be conducted as the base line for
recommending regulatory speed limit. The most common method is a speed study, but other
approaches occasionally are used, such as expert system approach, speed optimization, and safe
system approach (school or park zone speed).

3. The engineer reviews the results of the speed study and recommends a regulatory speed. The
report should include a narrative with crash history, roadway data, roadside culture, terrain,
speed data, etc. The recommendation should also account for system speed optimization and
network speed.

4. The speed study should include the speed data and the vicinity map.

5. A staff report recommending the revision in regulatory speed should be prepared.

6. An ordinance establishing new regulatory speed should be prepared for the legislative body’s
approval.

Changes to multiple corridors may be combined in one staff report and ordinance. A speed study for
each individual location shall be documented, prepared, and filed with the ordinance.

Where speed limit signs are used, signs should be placed according to the following guidance:

e For speed changes that occur midblock, the maximum offset for Speed Limit signs, in either
direction, shall not be more than 50 feet from the point of speed change.

e Speed limit signs should not be placed in between a horizontal alignment warning sign and the
end of the curve or turn, where the advisory speed conflicts with the regulatory speed.

e Placement of speed limit signs should be avoided within school speed zones.

e On a multi-lane highway, a supplemental speed limit sign should be installed in the median
where possible.

e Speed limit signs should be installed when there is a change in speed limit.
It should generally be installed after every major intersection of collectors E N D
and higher functional classification and signalized intersections.

e Speed limit signs for local access residential subdivision streets are 4 0
generally installed only once at entry points to the residential street
network from a higher speed roadway (except for school zones). SPEE D

e The terminal point of a regulatory speed limit to basic speed is designated LI M IT
by an “End X Speed Limit” sign (see R2-101 custom sign, 24”x36").

R2-101

Table 5 lists the speed limit sign sizes for use on Clark County roadways. The signs sizes may be
increased or decreased by the engineer based on field conditions and traffic operations consideration.
Poor sign visibility, lack of compliance, crash history, or other field conditions may dictate the use of a
larger sign size.

Table 5. Speed Limit Sign Sizes

Number of Lanes | Speed Limit (mph) | Sign Size
Single All speeds 24" X 30”
Multi-lane <45 30” X 36”
Multi-lane 50 36" X 48”
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No Parking Signs
As a general rule, no parking signs should be spaced such that a driver parked anywhere can see and
recognize at least one parking prohibition sign. The standard sign size is 12"”x 18"

ﬁ
(R7-2 Mod), and the signs should be installed between 30 and 45 degrees to the
roadway alignment. The county’s standard no parking sign uses a symbol instead
of text because symbol signs can typically be recognized and understood from

E

about twice the distance as a word sign. A parking prohibition zone would

typically be indicated by signs at the start and end points and possibly at
intermediate locations. If a sign is used with an arrow at one end, the no parking
zone should be closed with an opposing arrow at the other end of the zone. R7-2 Mod

The standard spacing for no parking signs is 250 feet.'® Sign spacing can be increased or decreased based
on the following conditions and engineering judgment:

e Decrease sign spacing if there is excessive visual noise, if the sign uses text instead of the no
parking symbol, if compliance is in doubt, and/or if sign visibility is an issue.

¢ Increase sign spacing if the sign is installed perpendicular to the roadway facing the traffic, the
sign is oversized, and/or the driver has no choice but to drive or walk past one or more clearly
visible no parking signs.

At locations where the intent is to restrict parking in the vicinity of an intersection,

an option would be to install a modified version of R7-1 (12"”x 18") sign that states

no parking here to corner with an arrow. This option is permitted in Section 2B-47

of the 2009 MUTCD and would eliminate the need for a second sign enclosing the HERE T0
parking prohibition zone. The maximum distance from the intersection radius CORNER

return where the use of sign would be permitted is 200 feet. The parking —}

prohibition sign(s) should be rotated 45 degrees in the direction the parking is
restricted or 30 degrees if parking is prohibited in both directions.

Where parking is to be restricted along the entire pavement, the preferred method of signing is to post
no parking signs on both sides of the street. However, right-of-way or other constraints may make
posting signs on both sides of the street unfeasible. On residential streets or two-lane roads without
center median, it is permissible to install no parking signs on one side of the street with a both sides
plaque. If two no parking signs are installed on the same post, restricting parking on both sides, the sign
installation angles should be 45 degrees facing the opposing direction of traffic. In this case, it is
permissible to increase the spacing between the sign posts to 350 feet provided at least one sign is
visible to the driver within the parking restriction zone at all times, as shown in Figure 3.

10 Spacing is based on field experience and other agency practice; there is no guidance provided by MUTCD or
WSDOT.
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Parking Restrictions based on Roadway Width
Parking may be restricted on one or both sides of the roadway based on the roadway width. In
accordance with the Washington Administrative Code and Clark County Code,™** parking restrictions

that apply for specific roadway widths are shown in Table 6.

Table 6. Parking Restrictions Based on Roadway Width

Roadway Width (W) Parking Restrictions based on Roadway Width (if any)
W < 20 feet No parking on either side of the roadway

20 < W < 28 feet Parking on one side of the roadway

W > 28 feet None

For partial-width roads that are less than 24 feet wide, parking shall be prohibited per Clark County
Code.”

Truck Parking Restrictions
Trucks are not allowed to park on streets adjacent to a residential zone per PARKING
Clark County Code 10.10. If necessary, signs restricting truck parking on such
streets may be installed, using R7-107 Mod (12”x18").

Lﬁj

R7-107 Mod

' WAC 308-330-265 (11)
2 Clark County Code 10.02.022, adopts WAC 308-330-265 with one amendment to (13)
3 Clark County Code 40.350.030(B)(5)(a)(5)

10
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Parking Restrictions based on Curvilinear Streets

Most local access streets in unincorporated Clark County are 28 feet wide or less. To control speeds
through residential neighborhoods, and in some cases to optimize the use of available land, it is a
common practice to design curvilinear streets in the subdivision layout. Some bends in the street layout
form right-angle bends. Because a bend in the roadway alighment does not constitute an intersection, it
is legal to park vehicles within the bend area of the street. This practice has been an ongoing operational
issue for larger vehicles, such as a school bus, to navigate through the bend alignment if vehicles are
parked on both sides of a 28-feet-wide street. Depending on the degree of bend, through passage of
larger (especially emergency) vehicles may be impeded when vehicles are parked on both sides.

Therefore, all residential street layouts with bends in the corridor, where the deflection angle is greater
than or equal to 45 degrees, must demonstrate the following:

e Aschool bus (S-BUS-40) must be able to safety navigate the bend in the road with vehicles
parked on both sides of the street.

e The assumed parking width should be eight feet from the face of the curb.

e The vehicle turning template needs to account for off-tracking and swept path of the design
vehicle.

e There shall be a minimum of one foot of clearance between the body of the school bus and the
parked vehicles.

e Parking shall be removed either on one or both sides of the street to accommodate the above
traffic operations condition.

Parking Restrictions in Cul-de-sacs

Cul-de-sacs are constructed with the purpose of allowing service vehicles, specifically fire engines, to
turn around after providing service. A cul-de-sac is not required to be constructed if the length of the
dead end street is 150 feet or less per Clark County Code,™ because fire engines can extend their hose
to a length of 150 feet. Therefore, parking should be prohibited within any cul-de-sac with length
greater than 150 feet. At the discretion of the engineer, parking may be prohibited in any cul-de-sac
based on traffic safety and operation considerations.

Parking Restrictions in Hammerheads

Hammerheads, like cul-de-sacs are constructed with the purpose of allowing service vehicles, specifically
fire engines, to turn around after providing service. The hammerhead design does not allow vehicles to
turn around if there are vehicles parked within the county’s standard hammerhead. For this reason,
parking should be prohibited in the entire hammerhead and on one side of the approaching roadway for
60 feet, as shown in Figure 4.

! Clark County Code 40.350.030-12(c)

11
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Figure 4. No Parking in Hammerhead

End County Road Signs
End County Road signs (see 12-703 custom sign, 36”x30”) should be placed E N D
where a county road terminates but the roadway continues as privately owned. C 0 U NTY

ROAD

12-703
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Barricades

Barricades can be used to indicate the end of a roadway or sidewalk. The term, barricade, is derived
from the French word barrique, which is any object or structure that creates a barrier or obstacle to
control, block passage, or force the flow of traffic in the desired direction. Clark County typically uses
Type lll barricades at the end of the roadway and Type Il at the end of the sidewalk. Where both types of
barricade are needed at the same location, a Type Ill barricade may be extended to indicate the end of
sidewalk in addition to the roadway.

End of Road - Type lll
The use of a Type lll barricade is recommended in the following situations:
e To designate the end of pavement or travel way where a greater target value is desired as
compared to an object marker
e To alert the road user of the roadway terminus, usually on a corridor with a posted speed of 35
mph and above
e To protect workers, prevent vehicles from encountering hazard or any other object beyond the
end of the travel way
e To prevent trespassing beyond the end of pavement

*See Clark County Standard Details Manual for details regarding Type Il barricades.

In situations where a barricade is not necessary based on the above criteria, Type 4 object markers may
be used instead (see section in Warning Signs).

Other methods to indicate the end of a road include a properly designed chain across the pavement, a
gate, breakaway bollards, or emergency access bollards, as approved by the engineer.

End of Sidewalk — Type Il

The standard treatment for denoting the end of a sidewalk is a Type Il barricade. However, this is not
always the optimum treatment. Sometimes these barricades force pedestrians to walk in the vehicle
travel way to get around the barricade or the barricade obstructs the line of sight. Therefore, if a non-
hazardous flat shoulder or reasonable surface beyond the end of sidewalk is available for use by most
pedestrians, a temporary transition should be installed.

*See Clark County Standard Details Manual for details regarding Type Il barricades.

For private development and capital projects, the civil designer should consult with the traffic engineer
to determine the appropriate treatment at the end of the sidewalk. Pedestrian safety, pedestrian route
continuity, and American with Disabilit