District of Columbia Pedestrian Master Plan

Appendix C ~ Pedestrian Policy Analysis/Recommendations

Existing policies and design standards regulate the infrastructure that both public and private entities
construct in the District of Columbia, and ultimately determine the quality of the pedestrian environment.
The District’s Department of Transportation Design and Engineering Mannal is the principal document that includes
design standards for facilities that impact pedestrian travel such as roads, intersections, signals, sidewalks,
pedestrian crossings, ADA requirements, traffic calming, pavement markings and signage. There are several
other documents that provide standards for facilities that affect pedestrian travel including:

*  Design Guidelines for Traffic Calming Measures for Residential Streets in the District of Columbia
(July 2005)

*  District of Columbia Temporary Traffic Control Manual Guidelines and Standards (20006)

=  DDOT Pedestrian Safety and Work Zone Standards: Covered and Open Walkways (2007)

= District of Columbia Municipal Regulations

=  AASHTO Guide for the Planning, Design, and Operation of Pedestrian Facilities, 2004

*  Manual on Uniform Traffic Control Devices (MUTCD), 2003 — Current Edition

= AASHTO Green Book , 2004

=  DDOT Public Realm Design Handbook — Final Draft (2007)

"  Anacostia Waterfront Transportation Architecture Design Standards

* Highway Capacity Manual (2000)

A review of existing standards was conducted to ensure that pedestrians are appropriately accommodated in
District policies. Recommendations to update or improve policies and standards follow the most current
research on pedestrian safety and the best practices of other jurisdictions across the country.

A number of revisions are being proposed to the current MUTCD standards (2003 edition) which will be
incorporated into a 2009 edition!. Many of the proposed changes provide additional clarity to existing
pedestrian standards (i.e. criteria for marking crosswalks) or describe new tools or techniques to
accommodate pedestrians (i.e. new crosswalk warning signs and the Pedestrian Hybrid Signal). Standards
proposed for the 2009 edition of the MUTCD that were determined to be relevant and useful for improving
DDOT pedestrian policies are recommended for eventual adoption by the District. These recommendations
are included in the relevant policy discussion and are referred to as 2009 MUTCD changes.

The following pages include a review of and recommendations for amending the District’s current pedestrian-
related policies. Each policy review includes: a reference to the District’s existing policy or standard on the
topic; national best practice examples from other jurisdictions; and recommendations for updating or
amending the District’s policies or standards.

1 These proposed changes were published in the Federal Register on January 02, 2008 by FHWA, and are open to
comment until July 31st, 2008.

d.

DiamricT DeprmMenT oF TRANSPORTATION

pl




District of Columbia Pedestrian Master Plan

The policy review addresses the following topics:

Policies that affect pedestrian comfort along a roadway

®  Access Management and Driveway Width p.-3
*  Sidewalks p. 6
" Tree Box and Furnishing Area p. 10
Crosswalks
*  Crosswalk Marking Design p. 14
*  Crosswalk Marking Policy p.- 20
Intersection treatments
* Turning Radius and Intersection Size p- 25
= Curb Ramps p. 28
Signalized Intersection Treatments
*  Turning Traffic Yield to Pedestrians Signs p. 30
* Leading Pedestrian Interval p. 31
* Right Turn on Red Restrictions p. 32
* Protected Pedesttrian/Scramble Phasing p. 33
®  Accessible Pedestrian Signals p. 34
®  Pedestrian Actuated Signals and Push Button Locations p- 38
Uncontrolled Intersection Treatments
*  Signs for Uncontrolled Crossings p. 40
* Advance Stop Lines at Uncontrolled Marked Crosswalks p- 43
*  Medians for Pedestrian Refuge p. 45
* Flashing Warning Beacons p. 48
*  Pedestrian Hybrid Signals p- 50
School Zones p- 56
Bus Stop Siting p. 58

Many of the policy recommendations are supported by recommended updates to the District’s existing design
standards. The Pedestrian Master Plan includes a review of existing DDOT design guidelines as well as draft
proposals for new guidelines (see Appendix D) for pedestrian facilities in the District.
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Access Management and Driveway Width

Current Policy

Design and Engineering Manual
31.4.3.1 Traffic Safety Division Requirements
All driveways must be flush with the grade of the sidewalk when crossing the entire sidewalk area;

Residential driveways should have a minimum 12 ft. width within the public space area. Driveway entrances should be flared (Type D)
or have a maxinmum radius of 6 f1.

If any driveway is wider than 25 ft., then a 6 ft. wide pedestrian island must be provided between driveways.

A driveway shall be a minimum of 12 ft. in width and a maximum width of 25 f1.
All driveways shall not be less than 12 ft. in width for one-way traffic and 24 fi. for two-way traffic.

When changing the existing original use of any property, the property owner must submit a design for new driveways for this property.
All existing driveways must be restored with new curb and gutter, tree space and sidewalk

32.3.15 Driveways
Existing Street — AASHTO, Chapter VI. No new driveway entrances to be constructed closer than 60 ft. from the intersection.
Proposed Street — AASHTO, Chapter VI. No new driveway entrances to be constructed closer than 60 ft. from the intersection.

State of the Practice

Driveway Width

Seattle Municipal Code; Title 23 Land Use Code; Subtitle IIT Land Use Regulations

1. Residential Uses.
a. Driveways shall be at least ten (10) feet wide. Driveways with a turning radius of more than thirty-five (35)
degrees shall conform to the minimum turning path radius shown in Exhibit 23.54.030 B

2. Nonresidential Uses.
a. Driveway Widths.
(1) The minimum width of driveways for one (1) way traffic shall be twelve (12) feet and the maximum width
shall be fifteen (15) feet.
(2) The minimum width of driveways for two (2) way traffic shall be twenty-two (22) feet and the maximum
width shall be twenty-five (25) feet.

Sacramento City Code

18.08.050 Maximum/minimum width and length.
A. For residential driveways serving one or two family dwellings with a maximum two-car parking area, the
minimum driveway width shall be ten (10) feet; the maximum driveway width to serve a single-car parking
space shall be fourteen (14) feet; and the maximum for a two-car parking space shall be twenty-two (22) feet.
Except as provided below, driveways shall have minimum twenty (20) foot length behind the property line.

Access Management
Maryland State Highway Access Manual (January 2004)
2.4. Access Management should be thought of as an attempt to balance the need to provide good mobility for
through traffic with the requirement for reasonable access to adjacent land uses. The use of access management
techniques results in safer, more efficient travel along our State highways and preserves the benefits of investment,
both public and private, in the transportation infrastructure. By reducing traffic congestion in urbanized areas, safety
is improved, travel times are reduced, and site accessibility is enhanced.
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2.4.1 Access Management Techniques. The following access management techniques, endorsed by FHWA, help to
maintain highway safety, capacity and function:

®*  Limit the Number of Conflict Points at Driveway Locations. Points of potential conflict between different
vehicular movements are good indicators of the potential for accidents at an intersection. The potential for
vehicular crashes increases as the number of conflict points increases. Therefore, limiting the number of
conflict points, most often accomplished by restricting certain turning movements at an access point, can be an
effective safety measure. When left turns and cross movements are restricted at an intersection, the number of
conflict points is significantly reduced.

=  Separate Conflict Points. Intersections created by public streets and driveways represent basic conflicts areas.
Adequate spacing between theses conflict areas is promoted through entrance and street spacing standards.
Separating conflict areas reduces the complexity of interactions between vehicles and allows more room for
drivers to negotiate speed changes and turning movements.

City of Chicago — Street and Site Plan Design Standards

®  Driveways (page 19): Typically, driveway access is provided onto a public street rather than an alley. However,
streets that have been designated as Pedestrian Streets or “P” Streets under the City’s Zoning Code, may
provide access to parking and loading only through alleys, and not via driveways onto streets. Pedestrian Streets
are streets that are widely recognized as Chicago’s best examples of pedestrian-oriented shopping districts, and
are designated in outlying commercial districts (Section 17-3-0500) and Downtown Districts (Section 17-4-
0500) in the Zoning Code.

= Offsets (page 20): In designing driveway access along streets in the downtown area, driveways should be
located away from intersections to the extent possible to minimize traffic queuing problems. For example,
entrance driveways on one-way streets should be located as far away as possible from upstream intersections to
avoid queuing back through the intersections by entering vehicles waiting for pedestrians to clear, while exit
driveways on one-way streets should be located away from downstream intersections to minimize the
possibility of queued street traffic blocking the exit driveway and to avoid difficult weaving maneuvers by
driveway traffic attempting to weave across the entire roadway close to the intersection. For parking facilities
over 100 spaces in capacity, minimum corner clearances of 100 feet are recommended for entrance driveways
located on the far side of intersections, or for exit driveways located on the near side approach of intersections.
To further minimize queuing on-street at parking entrance driveways, the ticket gates inside the facility should
be located the maximum distance feasible from the property line, based on an analysis of arrivals and queuing
at the parking garage or lot, but never less than one vehicle length (20 feet) inside the property line.

Recommendations

The current DDOT policy controlling access management and
driveway width generally reflects best practices; however these policies
could be strengthened to improve the pedestrian environment along a
roadway.

It is recommended that DDOT expand its driveway policy to address
access management and limit conflict points. When properties are
redeveloped, sold, or change use, consideration should be given to
eliminating or consolidating existing driveways. Additionally, when
roadways are being constructed, reconstructed or resurfaced, existing
driveways should be reviewed for opportunities to consolidate or  Example of a short driveway that cannot

reduce their width to conform to the access management policy. accommodate a typical vehicle without
blocking the sidewalk

DDOT should consider adopting a policy to restrict driveways in locations identified as pedestrian zones, similar to
Chicago’s policy. This would support the goal of the District’s Great Streets program to create more pedestrian and transit
friendly corridors.
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It is also recommended that DDOT develop design criteria for sidewalk offsets to tickets gates and garage doors to
reduce the likelihood that a vehicle parked/idling in a driveway will block a sidewalk. This can be accomplished by
requiring driveways be designed in 20-foot increments from the back edge of sidewalk to the garage door or end of
driveway.

The District should reduce the minimum driveway width for residential uses from 12-feet to 10-feet, and establish a 14-
foot maximum width following the Sacramento example. For commercial uses, the District should reduce the minimum
width for two-way traffic from 24-foot to 22-foot to reflect best practices.
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Sidewalks

Current Policy

Design and Engineering Manual

CHAPTER 29 - PEDESTRIAN AND AMERICAN DISABILITIES ACT (ADA) FACILITIES

29.3 ADA Requirements

All pedestrian facilities shall be designed in accordance with ADA regulations and the requirements of these Standards, whichever
is safer for pedestrians, and also meet Traffic Safety Division’s (DDOT) requirements.

29.4.1.3 Slope
Cross Slope — Maintain 2 percent (maximum) or s in. per ft. sidewalk cross slope towards the roadway. Maximum cross slope
Jor sidewalks shall be 3 percent only as directed, since 3 percent does NOT meet ADA requirements.

Longitudinal Slope - Longitudinal slope shall be consistent with the street slopes but should not exceed 8 percent. Maximum
longitudinal slopes are limited to 8 percent in all new development construction.

ADA Requirements for Steeper Longitudinal Slopes — Sidewalks detached from the curb, with greater than 5 percent longitudinal
slope, shall be constructed to meet ADA requirements.

29.12 Pedestrian Minimum Clear Path
The minimum clear path around utility structures, street furniture and other encroachments shall be greater or equal to the sidewalk
width. The minimum width is 36 inches.

29.4.1.1 Sidewalk Widths
Mininum Sidewalk Widths at Bus Stops — Minimum sidewalk with at bus stops shall be 6 ft., a traffic safety requirement.
Mininum Sidewalk Width - Minimum sidewalk width shall be 6 f1.

Additional Sidewalk Width - The District Project Manager may require additional width for activity areas and routes leading to these
areas. The final sidewalk width shall be determined throngh additional study of higher pedestrian traffic areas. Most persons will avoid
the area less than 30 in. away from the edge of the roadway and 18 — 30 in. from a building facade. Additionally, the presence of street
Surniture and other features will also reduce the effective width of a pathway for pedestrians. The minimum pathway must be no less than
36 in. However, if the existing sidewalk width is less than 36 inches, “passing pads” measuring 60 x 60” must be constructed every
200 ft. to allow disabled persons to pass one another. Crossing driveways and alleys are considered “passing pads”.

29.4.1.2 Sidewalk Both Sides of Street
All new street designs shall include sidewalks on both sides of the street. All projects should consider the need for a sidewalk. Sidewalks
should be included in projects if the pedestrian volume warrants a sidewalk or if the street is on a typical walkway to schools. For
existing streets, the community should be consulted when the project consists of installing a new permanent sidewalk or replacing a
temporary sidewalk with a permanent sidewalk.

CHAPTER 31 - SIDEWALKS, CURB AND GUTTER, MEDIANS, DRIVEWAYS AND ALLEYS

31.4.1 Sidewalks

All sidewalks shall have a minimum width of 6 ft. when separated from the roadway by a buffer strip. The width of the buffer strip
should be a minimum of 4 ft. preferably 6 f1. for tree space. All sidewalks for arterials shall have a minimum width of 8 ft. with a 6 ft.
buffer. “Standards for sidewalk treatment in downtown areas shall meet the current requirements of the Downtown Streetscape
Regulations. All downtown streets shall have a minimum sidewalk width of 16 ft. with 6 f1. buffer strip. Where no buffer strip is
provided, the width of the sidewalk should be 16 f., especially where there is no shoulder (aids in preventing truck overbangs or side view
mirrors from hitting pedestrians). Where utility poles, sign supports, fire hydrants, tree boxes etc., are provided in the sidewalk, the
miinimum usable width of sidewalk shall be 3 f1. to allow for wheelchair passage. Where the adjacent roadway has a low level of service
(D, E, or F), a wider sidewalk (8 ft.) should be considered.

The mascimum sidewalk cross slope is 2 percent. The maximum grade is 12:1 (8.3 percent). If the 12:1 grade is not feasible due to
topography and other physical constraints, the least practical grade greater than 8.3 percent should be used.
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CHAPTER 32 - GEOMETRIC DESIGN FOR COLLECTOR AND LOCAL STREETS

32.3.14 Sidewalks

Existing Street - Sidewalks to be reconstructed, if required, with a minimum cross-stope of 1 percent and a maximum cross-slope slope of
2 percent and meet requirements of Americans with Disabilities Act Accessibility Guidelines (ADAAG). Proposed
Street — AASHTO, Chapter VI, ADAAG requirements.

DDOT Public Realm Design Handbook

This Public Realm Design Handbook has been developed by the District Department of Transportation as a resource for property
owners, developers, architects, planners, landscape architects, and engineers involved with the design, permitting, and construction of
improvements located within the public realm. The public realm in this handbook refers to all the key elements in the city’s public Right-
of-Way, including roadways, sidewalks, planting areas, intersections, alleys, plazas, and other open spaces throughout Washington, DC.

With any new construction, development or substantial renovation of a property that affects public space, it is required that the property
owner upgrade all streetscape elements along the frontage of that property to current DC standards.

State of the Practice

Montgomery County, MD

Montgomery County Code, Chapter 49, Streets and Roads. See the Design Standards Table on the following page
for an example of a ROW improvements table. Note: The table should be used as a model for
organization/formatting, not for content.

City of Chicago — Street and Site Plan Design Standards
The City of Chicago requires a 6 foot minimum width sidewalk on all streets and a 4 foot minimum width
landscaped buffer.

TABLE 1 - LOCAL/RESIDENTIAL STREET CROSS-SECITON WIDTH STANDARDS
Parkw ay Roadw ay Parkw ay
Street Offset to Parkw ay Curb Parking Travel Parking Curb Parkway Sidew alk Offsetto Total Total
Operation  Property Sidew alk Landscape Lane Lanes Lane Landscape Property Right-of- Face-to-Face
Type Line Area Area Line Way Width
Tw o-Way 1 6 4' 0.5' 710100 7 0.5 4' 6" 1 57" min. 34
Parking
Both Sides 1 6 8.5' 0.5 7110 7 0.5 8.5 6" 1 66" 34
Tw o-Way 1 6 4' 0.5 71011 - 0.5 4' 6 1 51" min. 28
Parking
One Side 1 6 1.5 0.5 7 10117 —- 0.5 1.5 6" 1 66" 28
Tw o-Way 1 6" 4' 0.5 - A1 - 0.5 4' 6" 1 45' min. 22
No Parking 1 6 14.5' 0.5' - A1 - 0.5 14.5' 6" 1 66" 22
One-Way 1 6 4 0.5 7 14 7 0.5 4 6" 1 51" min. 28
Parking
Both Sides 1 6 11.5' 0.5 7 14 I8 0.5 11.5' 6" 1 66" 28
One-Way 1 6 4 0.5 7 15 - 0.5 4 6" 1 45' min. 22
Parking
One Side 1 6" 14.5' 0.5 7 15' - 0.5 14.5' 6" 1 66" 22
One-Way 1 6" 4' 0.5 - 16" -- 0.8 4 6" 1 39" min. 16"
No Parking 1 6 17.5' 0.5 - 16™ - 0.5 17.5' 6" 1 66" 16™
Sidew alk width of &' allow able in RS and Manufacturing Zoning Districts - See Table 1B
* 16-foot width only to be used as special exception, approved by CDOT and Fire Department
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Montgomery County, MD
49-32%. Minimum requirements for types of roads.
[€)) The design standards in the table below govern the construction or reconstruction of any County road except Rustic Roads and Exceptional Rustic Roads.
Road/Lane Width Road/Lane Planned Bike Sidewalk Sidewalk
Classification (‘urban’) Width (‘other’) Lanes (‘urban’)® (‘other’)®
Freeway 12’ lanes 12’ lanes none none none
Major Highway ™~ 11’ lanes 12’ lanes 5’ wide® 5+ wide 5’ wide
Parkway" 11’ lanes 11’ lanes none none none
Arterial™* 10.5' lanes 12’ lanes 5' wide® 5+ wide 5' wide
Minor Arterial™* 10.5' lanes 11’ lanes 4’ wide® 5+ wide 4’ wide
Business District Street’ 10.5’ lanes 11’ lanes none 5+ wide 5’ wide
Industrial Street" 10.5’ lanes 11’ lanes none 5+ wide 5" wide
Primary Residential Street (with curbs, no parking)> 22’ road 22’ road 3’ wide® 5+ wide 4" wide
Primary Residential Street (with curbs, 1-side parking)> 28 road 28’ road 3’ wide® 5+ wide 4’ wide
Primary Residential Street (with curbs, 2-side parking)™ 34’ road 34’ road 3’ wide® 5+ wide 4’ wide
Principal Secondary Residential Street (with curbs, no parking) 22’ road 22’ road none 5+ wide 4’ wide
Principal Secondary Residential Street (with curbs, 1-side parking) 28’ road 28’ road none 5+ wide 4’ wide
Principal Secondary Residential Street (with curbs, 2-side parking) 34’ road 34’ road none 5+ wide 4’ wide
Secondary Residential Street (with curbs, no parking) 20’ road 20’ road none 5+ wide 4'3.5" wide
Secondary Residential Street (with curbs, 1-side parking) 20’18’ road 20’18’ road none 5+ wide 4'3.5" wide
Secondary Residential Street (with curbs, 2-side parking) 24’ road 24’ road none 5+ wide 4'3.5" wide
(1) Add 1 foot of width to each lane abutting an outside curb. Add another 1 foot of width to each lane abutting an outside curb if a shared-use roadway is consistent with
the Countywide Bikeways Functional Master Plan or the applicable area master or sector plan.
2) Bike lanes must be included when a road is constructed or reconstructed only if bike lanes are consistent with the Countywide Bikeways Functional Master Plan or the
applicable area master or sector plan. This bike lane width replaces the added width under paragraph (1).
3) For an ppen-sgction Major Highway add 4 feet of width on each road edge for a paved shoulder. If a bike lane is provided on a road edge, the bike lane replaces this
(4) Fo?idr:tf;:rll—\ggjctgén Arterial, Country Arterial, or Minor Arterial add 2 feet of width beyond the edge of the outside lane for a paved shoulder. If a bike lane is provided

()
(6)

on a road edge, the bike lane replaces this additional width.

For a Primary Residential Street, the total curb-to-curb width must be the sum of the road width and any master-planned bike lane widths.

Sidewalks are required on both sides of roads and streets except for Secondary and Tertiary Residential Streets, where the Planning Board may require a sidewalk on
either one or both sides of a street, depending on the housing density and potential use of sidewalks. Alleys must not have sidewalks.

z Montgomery County Code, Chapter 49, Streets and Roads
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Recommendation

Sidewalk Network

The language in Section 29.4.1.2 Sidewalk Both Sides of Street should be strengthened. Sidewalks should be required on
both sides of the street for all projects (when reconstructing or rehabilitating existing streets and new construction and
redevelopment of adjacent land). Language regarding pedestrian volume warrants should be removed.

A comprehensive pedestrian network includes sidewalks along the road as well as sidewalks or paths providing
pedestrians with a connection to building entrances. District policy should include requirements for sidewalk or
pathways from the right-of-way to building entrances. Minimum widths and ADA standards for these facilities should be
established.

Curb Walks

It is recommended the District require a three foot curb walk
between parked vehicles and planters strips when the available
right-of-way will meet the minimum planter and sidewalk
width requited. This will improve access to vehicles and
minimize disturbance to the vegetation in the planter strip.

Sidewalk and Planting Strip Width

The District’s sidewalk and planting strip minimum width
standards are on par with best practice examples across the
country. Many jurisdictions are updating minimum sidewalk
widths from 4 or 5 feet to 6 feet which matches the District’s
standard.

To ensure that sidewalk and planting strip widths are cleatly Example of a curb walk, wide sidewalk, and planting
established for each road type, DDOT should consider strip on New Jersey Avenue, SE - Photo by Heather
developing a table that clearly outlines basic design criteria for Whitlow

right-of-way (ROW) improvements similar to the tables

shown for Chicago and Montgomery County. Clearly communicated design standards will help ensure that appropriate
pedestrian facilities are included with all road construction or retrofit and redevelopment projects. Standards for special
district (such as Downtown, Great Streets, or a Historic District) or any area plans would supersede the requirements
presented in this type of table. A ROW table may include the following design critetia:

Road type/classification

Required placement of sidewalks (both sides of street)

Minimum sidewalk width

Minimum planting strip width

Curb and gutter requirements

Pedestrian demand/ capacity

Curb walks

OO0OO0OO0OO0OO0O0

Roadway Level of Service

Section 31.4.1 states that “Where the adjacent roadway has a low level of service (D, E, or F), a wider sidewalk (8 ft.)
should be considered.” This language should be removed as sidewalk width should not be based on motor vehicle level
of service (a poor roadway level of service may be associated with better walking conditions).

Sidewalk width should be based on the adjacent land use that exists or is likely to exists, the character of the roadway,
and the capacity needed for pedestrians. The width of the buffer or planting strip may be based on speed and volume of
traffic (or road classification if speed and volume are consistent with the class).
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Cross Slope and Clear Path
The District’s requirements for cross slope and minimum clear path should be updated to reflect current ADA
guidelines.
Section 29.4.1.3:
=  DDOT should remove the statement “Maximum ctoss slope for sidewalks shall be 3 percent only as directed,
since 3 percent does NOT meet ADA requirements”. Section 31.4.1 Sidewalks already states that 2 percent is
the maximum cross slope which is what ADA requires.
=  ADAAG does not limit longitudinal slope for sidewalk along a curb. The following statement: “Longitudinal
slope shall be consistent with the street slopes but should not exceed 8 percent” should be amended to
“Longitudinal slope shall be consistent with the street slopes. It is preferred that longitudinal slopes do not
exceed 8 percent.”
Section 29.12, 19.4.1.1, 31.4.1: DDOT’s established minimum width for clear path should be updated from 36” to
60” to meet current best practice.
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Tree Box and Furnishing Area

Current Policy

Design and Engineering Manual

CHAPTER 47 - LANDSCAPE DESIGN CRITERIA

47.3.1 Local Streets

For all residential local streets, the adjacent homeowner shall be responsible for planting and maintaining the ROW bebind the sidewalk.

47.3.2 Local Street Commercial
For all commercial local streets, the adjacent property owner shall be responsible for designing, planting and maintaining the ROW
bebind the curb.

47.3.6 Tree Box
Tree boxes shall consist of rod iron loops and borders on three sides. No landscape fabric or stone mulch is permitted in the tree boxes.
When replacing trees in an existing row, select new trees of similar ultimate characteristics to those being replaced, including form, scale,
texcture, size and color. Tree boxes in the Downtown Streetscape Impact Area shall be in accordance with the DDOT Downtown
Streetscape Regulations, August 2000 or latest edition. The following items are requirements to be followed in the design of trees and
their location in order fo reduced utility conflicts:
o Tyees shall not be planted closer than 40 ft. from the curb face at intersections and street corners within the site distance triangle.
o Trees shall not be planted within 40 fi. of a controlled intersection, or other traffic control device (this does not include “No
Parking” signs).
o Within the Sight Distance Triangle, non-plant materials over 32 in., or plant materials over 6 in. high, are not permitted.
o Maintain the minimum sight distance triangle and corner triangle distances for safe view of oncoming traffic and pedestrians.
- Trees to be planted a mininum of 10 f1. from a driveway or alley.
- Trees to be planted a minimum of 15 ft. from a light pole, preferably 20 f1.
- Trees to be planted a mininmum of 10 ft. from a fire hydrant.
- Trees should be located in the middle of the tree lawn space.
- Trees shall be designed to ensure the driver’s visibility of all regulatory signs.
- Additionally, trees shall not be planted:
-- directly in _front of a sidewalk or the steps to a dwelling,
-- where excisting public or private tree cover will interfere with a tree’s growth,
-~ in front of forested or open areas where there are no existing dwellings.
47.4.1 Street Trees
Design for street trees should respond to the uses on the street. The following factors are guidelines for determining how and when trees
should be used within the landscaping areas. They are:
o Where tree lawns do not exist, tree grates or pavers are recommended to protect tree roots and pedestrians.
o Use tree grates where pedestrian traffic is high. Minimum openings on the tree grates are 24 in. diameter. Pavers shall be inserted
into the holes in the grates.

DDOT does not have a policy for regulating the locations of street furniture along the roadway and at intersections.
State of the Practice

Anacostia Waterfront Transportation Architecture Design Standards

These standards are considered a draft and do not apply to the entire city, therefore they are not discussed under the
current policy section. However, they offer guidance on the selection of vegetation materials and scales, including
supporting structures such as grates, bed siding, and growing medium:

Section 4: Median

Roadway medians can control pedestrian circulation, enhance safety and protect plants and trees from harmful
pollutants from the roadway surface. The width of the median shall determine the type of planting or softscape.
Understory plants may be used near crosswalks and major intersections for color interest and textural enhancement.
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Median Widths Planting Type

Less than 4-0” Hardscape or understory planting

£-0”-6-0” Lawns, understory planting, columnar tree

6’-0” - 10-0” Lawns, understory planting, columnar shade or ornamental tree
10°-0” - 16-0” Lawns, understory planting, ornamental or shade tree

18’-0” and wider Lawns, understory planting, ornamental or all shade trees

Section 11: Planting Zone- Surface Treatment

Unit Pavers set over the contiguous root zone in the furnishing/planting zone provide a walking surface and also
maximize planting soil areas for root growth. Permeable pavers shall be solid interlocking paving units complying
with ASTM C 936 made from normal-weight aggregates with openings specifically designed to allow water
infiltration. Granite (or other approved material) pavers shall be placed in a pattern with %2 inch joints to allow
water infiltration.

Tree grates protect immediate surface of the tree planting area from soil compaction. Tree grates also provide an
accessible clear path of travel on narrow urban sidewalks. Design standards include:

®  Material: Cast iron or aluminum.

= Dimensions: 48” x 96 rectangular, (2) 2’ sections extend the tree grate to be 144” long —optional.

= Gap Openings: 3/8” maximum slot openings for ADA compliance and pedesttian safety.

®  Orientation: Longer side parallel to curb.

=  Lightwells: Tree grates shall have lightwells. Lightwell covers shall be bolted to tree grates, as per

manufacturer’s recommendation. Finish shall match tree grates.

In addition to protecting the immediate sutface of the tree planting area from soil compaction and providing
accessible clear path of travel on narrow urban streets, custom designed tree grates provide an opportunity to
integrate artwork into the streetscape to celebrate the unique character and history of an area or neighborhood. The
design of the openings may vary and must conform to typical standards and ensure that the design meets ADA
accessibility regulations.

Use a raised planter edge to hold soil and mulch in place. Raised planter edges can also direct pedestrian travel
paths, prevent soil compaction, and help define a space. Planter edging is effective if roots are above grade.
Metal tree guards help direct pedestrian travel paths, prevent soil compaction, and define a space.

Portland, Oregon Pedestrian Design Guide, 1998

The Furnishings Zone buffers pedestrians from the adjacent roadway, and is also the area where elements such as street
trees, signal poles, utility poles, street lights, controller boxes, hydrants, signs, parking meters, driveway aprons, grates,
hatch covers, and street furniture are properly located. Wherever it is wide enough, the Furnishings Zone should include
street trees.

In commerecial areas, this zone may be paved; with tree wells and planting pockets for trees, flowers and shrubs. In other
areas, this zone generally is not paved except for access walkways, but is landscaped with some combination of street
trees, shrubs, ground cover, lawn, or other landscaping treatments.

All grates within the sidewalk shall be flush with the level of the surrounding sidewalk surface, and shall be located
outside the Through Pedestrian Zone. Ventilation grates and tree well grates shall have openings no greater than 13 mm
(0-1/2") in width. Designers should consider using tree well grates or treatments such as unit pavers in other areas of
intense pedestrian use, such as Pedestrian Districts.

Cambridge Pedestrian Plan

The Cambridge, Massachusetts Pedestrian Plan, published in 2000, provides the following information on the placement

of street trees:
Trees should only be planted on streets that have adequate sidewalk widths to maintain a minimum 3 foot path
of travel. On sidewalks that are too narrow to accommodate trees without infringing on the pedestrian travel
zone or utilities, residents may request that the City plant a tree in their yard near the sidewalk. Trees can be
planted in curb extensions provided they do not interfere with the visibility of pedestrians waiting to cross the
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street or motorists turning corners. Trees should not be planted where they would be in the way of people
getting on or off buses or interfere with the operation of utilities.

The selection of trees should be coordinated with the City arborist. Trees with root systems that won’t become
a trip hazard should be selected. Continued review will be conducted on types of trees and planting techniques
to maintain accessible sidewalks. Trees should be pruned to ensure that their branches do not interfere with
pedestrian and vehicular visibility and movement.

City of Chicago - Street and Site Plan Design Standards —

Newspaper Boxes, Mailboxes, Benches and Trash Cans.

Permits for miscellaneous street furniture are regulated by the Department of Business Affairs and Licensing with a Use
of the Public Way Permit (a grant of privilege) in the public way. Structures should be located a minimum of 2 feet from
the face of curb to the edge of the kiosk, and should provide for 6 feet of clear sidewalk width for passage of
pedestrians, except downtown, where 9 feet of clear sidewalk should be provided. They should not be located so as to
obstruct the sight triangle (12 feet on each side) of an adjacent driveway or mid-block crosswalk, and should be a
minimum of 30 feet from an intersection on the near side approach, and 20 feet from the intersection on the far side.
Grants of Privilege for permanent advertising sign kiosks bolted to the public way cannot be accepted within the Greater
Downtown Area. Private kiosks/ground structute signs are not recommended by CDOT and require special permission
and ordinance.

Recommendation

It is recommended that DDOT adopt the standard terminology proposed in the District’s draft of the Public Realm Design
Handbook to describe the pedestrian realm and edit all policies, standards, and guidelines to reflect the adopted
terminology. It is also recommended that DDOT incorporate definitions for curb zone, furnishing zone, and a
pedestrian through zone similar to the definitions Portland has established.

It is recommended that DDOT expand the current policies on vegetation to include issues discussed in the Anacostia
Waterfront Transportation Architecture Design Standards, Cambridge Pedestrian Plan, and Portland, Oregon Pedestrian Design Guide.
DDOT’s policy should provide guidance on how ground treatments in vegetation zones are selected, including design
standards for implementation. This includes information on medians, tree grates, pavers, and planter edging. Design
standards for tree grates, pavers, and other supporting materials will increase the visual connectivity of areas and
neighborhoods for pedestrian travelers.

DDOT should modify its policies on where trees cannot be planted as listed in 47.3.6. Because street trees provide
shade, slow traffic, and create a friendlier pedestrian environment, there is no reason to say that “trees shall not be
planted...in front of forested or open areas where there are no existing dwellings.” DDOT should also modify its
guidance to not plant trees “directly in front of a sidewalk or the steps to a dwelling” since in some cases site distance,
utilities and spacing requirements may make this the only space available for a street tree.

Currently, responsibility for maintenance of tree grates on street trees falls to the adjacent property owner. As trees
grow the grates are almost never enlarged to accommodate the growth, causing many street trees to die before reaching
maturity. DDOT should discourage tree grates except where sidewalks ate very narrow.

Guidelines for insuring ADA compliance and pedestrian accessibility should be added, focused on maintaining clear
paths of travel for pedestrians and maintaining a flush surface between tree grates and the adjacent pedestrian through
zone (to reduce tripping hazard). The impact on pedestrian travel paths should be considered when raised planters and
tree guards are used, in order to insure an easily navigable path for pedestrians. Tree space design techniques that
minimize conflicts between tree roots and sidewalks should be encouraged both to prevent sidewalk heaving and to
create a better growing environment for trees.

DDOT should formally adopt guidelines for the protection of street trees during construction, as outlined by the
Abnacostia Waterfront Transportation Architecture Design  Standards and by guidance from DDOT’s Urban Forestry
Administration. Street trees create shade, reduce pollution, provide separation for vehicular and pedestrian traffic, and
add visual interest to the pedestrian streetscape. As such, DDOT should consider a stipulation similar to that found in
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the Cambridge Pedestrian Plan to allow tresidents to apply for the installation of street trees on private property in ateas
where sidewalk width and utility restraints prevent plantings in the public ROW.

It is recommended that DDOT develop a policy similar to the City of Chicago’s regulating the placement of street
furniture along the roadway and at intersections.
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Crosswalk Marking Design

Current Policy

District of Columbia DOT Pavement Marking Guidelines (April 8, 2002)

Crosswalks

Crosswalks should be marked at all intersections, unless otherwise noted. Al crosswalks must have a minimum 15-foot width.

Crosswalk edge lines are six inches (6”) wide and the lines must be parallel to each other. Install handicap ramps for each direction

of crosswalk travel. The entire handicap ramp, including the side flared, must be located within the crosswalk at all time.

= The side flare of a handicap ramp must align as close as possible to the back edge line of the crosswalk. Each crosswalk must
have two handicap ramps, one on each side of the street. There is a maximum 20-foot width for any type of crosswalk. At the
top of each ramp, there must be a minimum five-foot clearance between ramp and an obstruction. On the plans, dimension all
crosswalks wider than 15 feet.

= The ramp of the handicap ramp must have a 12:1 slope, scored with non-slip surface, and built to D.C Standards.

= Striped crosswalk (longitudinal) lines are two-foot wide, with two-foot spacing and striped must be parallel to the curb of the
street. Include six-inch edge lines, with the stripes. Stripes crosswalks are located at predetermined intersections, such as high
hazard pedestrian-crossings -, leading to a block with a school in it; within a designated school Zone area, such as a school
route; and at children’s playground areas and when using center of the radins ramps. Do not use diagonal lines within a
crosswalk.

= Al “center of the radius handicap ramps” locations at corners will require pre-approval for their location, from the Traffic
Safety Division before installation. Crosswalks leading to these ramps require special longitudinal striping. No longer allowed,
ADA meeting (Feb. 2004) must have handicap ramp for each crosswalk direction.

= Minimum twenty-foot wide crosswalks have the following boundaries and include the boundary streets. Bounded on the north
by Massachusetts Avenne, NW; on the east by North Capitol Street and the south by Constitution Avenne, NW and on
the west by 23rd Street, NW. If a building site street is located adjacent to the Downtown Streetscape area, then all streets
and intersections will be part of this requirement, even if located outside of the above boundary streets.

Design and Engineering Manual

CHAPTER 29 - PEDESTRIAN AND AMERICAN DISABILITIES ACT (ADA) FACILITIES

In the light of the above requirements, crosswalk width shall be a 15 ft. minimum and it may be increased up to 20 ft., to allow for
the ramp accommodation. Before the crosswalke width is increased to 20 ft. where a traffic signal is involved, the Traffic Services
Adpministration’s, Signal Branch must be contacted to insure there is no conflict with the signalization.

CHAPTER 31 - SIDEWALKS, CURB AND GUTTER, MEDIANS, DRIVEWAYS AND ALLEYS
31.2.4 Crosswalks

Crosswalks at intersections shall be designed on a case-by-case basis, as directed by the Department. Brick patterns, 4 in. by 8 in.,
stamped or scored joints on concrete pavement, with 8 in. wide granite shorelines, may be considered when approved by the Department.

CHAPTER 43 - GUIDELINES FOR PAVEMENT MARKINGS AND SIGNAGE
43.3.1 Legend of Pavement Markings (If shown:)
= Crosswalks shall be 15 ft. wide, unless otherwise noted.
= Crosswalk lines shall be white and 6 in. wide.
= Parallel line crosswalks are 2 ft. wide (white stripes) with 2 ft. spacing.
= Make stripes parallel to the curb line of the street. Edge lines are 6 in. wide.
= Al bandicap ramps must be located within a crosswalk, including side flares of the ramps. At least one side flare nust
align as close as possible to the back edge line of the crosswalk.
= Stop lines are white and 12 in. wide (unless otherwise noted) and are located 6 fi. before crosswalk line. Stop lines are
parallel to crosswalk lines.

43.3.2 Special Pavement Marking Areas
= Al crosswalks shall have a minimum 20 ft. width whenever possible within the Downtown Central Business District
(CBD), including the Downtown Streetscapes Area. This area is currently bounded on the east by 3rd Street, N.W.,
on the south by Independence Avenne, S.W., on the west by 23rd Street, N.W. and on the north by Massachusetts
Avenue, N.-W. and includes the full width of the boundary streets. The contractor should always contact the DDOT
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Transportation Policy and Planning Administration (IPPA) for CBD limits, since the CBD limits are occasionally
modified and TPPA determines the limits. Except in all residential areas (no commercial buildings present) the
crosswalks may have a minimum width of 15 f1.

= Al crosswalks throughout the rest of the city shall be 15 ft. wide, unless otherwise noted.

43.4 Stop Lines
= Stop lines are white and 12 in. wide.
= Stop lines are to be parallel to the crosswalk.
= There shall be a 6 ft. clear space between the back edge line of the crosswalk line and the stop line.
= Stop lines are required at all signalized intersections, unless otherwise indicated.
= Must have a valid reason for not including at that location.
= When a Stop Sign is present a Stop Line is required. Stop lines should align with the Stop Signs if possible.
= Stop lines can be installed at other locations as specified by the Traffic Services Administration.

43.7.1 Definitions of Crosswalk Lines
Crosswalk lines are 6” wide white lines and a mininum of 10 ft. wide located at the intersection or in mid block to designate the
areas in which pedestrians walk to cross a street. Refer to AASHTO or the MUTCD for any additional requirements.

43.8 Minimum Parking Distance From A Crosswalk (Location of Parking An Intersection)
NOTE: NO PARKING IS ALLOWED WITHIN AN INTERSECTION
43.8.1 General Restrictions
= If there are restrictions limiting where parking is allowed, these are the following signs which will limit the distance to
and from each intersection as to where parking will be allowed: NO STANDING OR PARKING ANYTIME,
NO PARKING ANYTIME, NO STANDING OR PARKING METRO BUS ZONE, NO PARKING
OR STANDING with (RUSH HOUR/TIME LIMIT RESTRICTIONS).
=  If no parking restrictions are present, then parking spaces shall be installed as follows:
O  Ifa stop line is present or if a stop line is not present, parking is restricted to within 40 f1. of the intersection (P.1.)

State of the Practice

Portland, Oregon Pedestrian Design Guide. 1998

Crosswalk Marking Guidelines:

= Use patallel pavement markings for signalized or stop-controlled crosswalks. A parallel pavement marking
consists of two 300 mm (1-0”) wide stripes placed 3 m (10’-0”) apart (inside dimension) to delineate the
outside edges of the crosswalk, parallel to pedestrian travel. Where there is a compelling reason to narrow the
crosswalk, the inside dimension between stripes may be reduced to as narrow as 1.9 m (6’-07).

=  Use ladder pavement markings for crosswalks at school crossings, across arterial streets for pedestrian-only
signals, at midblock crosswalks, and where the crosswalk crosses a street not controlled by signals or stop signs.
A ladder pavement marking consists of 600 mm (2’-0”) wide, 3 m (10’-0”) long bars on 1.5 m (5-0”) centers,
with the bars placed perpendicular to pedestrian travel.

®  Where the Sidewalk Corridor is wider than 3.7 m (12 ft) the crosswalks may be wider than the standard width
to match the Sidewalk Corridor.

= At midblock locations, marked crosswalks are always accompanied by signing to warn drivers of the
unexpected crosswalk.

®  The crosswalk should be located to align as closely as possible with the Through Pedestrian Zone of the
Sidewalk Corridor.

®  Where traffic travel lanes are adjacent to the curb, crosswalks should be set back a minimum of 600 mm (2’-0”)
from the edge of the travel lane.

Intersection parking restrictions:

= In front of or within five (5) feet of the intersection of the side lines of a public or private driveway with the
nearest roadway edge of pavement;

®  Within an intersection or within twenty-five (25) feet of an intersection;

= Within ten (10) feet of a fire hydrant, except to the extent authorized as a taxicab stand by the city traffic
schedule and appropriate signage;
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=  On a crosswalk or within twenty (20) feet of the center of any crosswalk;

Oregon Pedestrian and Bicycle Plan, July 2007
Crosswalks should be 10 ft wide, or the width of the approaching sidewalk if it is greater.

The standard in many jurisdictions has been two parallel lines. The staggered continental crosswalk marking is more
visible and effective, with the advantage of reduced long-term maintenance costs due to less wear and tear: stripes
are placed outside of the wheel tracks, reducing the need to repaint often. Staggered continental crosswalks are
recommended at midblock crossings and at intersections not controlled by a stop sign or traffic signal. Signalized
intersections may be marked with two parallel lines.

The Manual on Uniform Traffic Control Devices

The Manual on Uniform Traffic Control Devices (MUTCD) indicates that no parking should be located 20 feet in advanced of
a crosswalk. This helps prevent screening of both pedestrians and motorists from each other. If used, stop lines should
be placed a minimum of 4 feet in advance of the closest marked crosswalk line and should be no more than 30 feet from
the crosswalk.

Pedestrian Facilities Users Guide, FHWA

The Pedestrian Facilities Users Guide, published by the Federal Highway Administration (FHWA) in 2002, offers the

following guidance on textured crosswalks:
Textured crosswalks can provide visual and audible indications to motorists that they are in a pedestrian
environment, as well as provide enhancement to the streetscape. However, textured sidewalks are often
uncomfortable and difficult for pedestrians and bicyclists to cross, creating uneven or slippery surfaces that can
cause accident or injury. In addition, decorative crosswalks are often constructed of datk or muted materials
that can blend in with the roadway. Though decorative materials are often chosen based upon historical
conditions or for aesthetic purposes, it is important to maximize crosswalk visibility. Textured or decorative
crosswalks should be marked with high visibility lines since these types of crosswalks are less visible,
particularly at night or during inclement weather.

Designing Sidewalks and Trails for Access, Part IT of IT

The flared portion of the curb ramp does not necessarily need to be contained within the crosswalk. The majority of the
examples of “Good Curb Ramp Design” included in this manual show the flared portion of the curb ramp extending
beyond the matrked crosswalk.

The City of Seattle
Near side parking restrictions:
=  signalized intersection — parking is allowed up to the stop line
= stop controlled intersections - parking is restricted 30 feet in advance of stop lines
= uncontrolled intersections - parking is restricted 20 feet in advance of the crosswalk or back edge of
sidewalk of perpendicular street
Far side parking restrictions:
=  parking is allowed immediately after the crosswalk or back edge of sidewalk of perpendicular street

The City of Chicago
Near side parking restrictions:
=  signalized intersection — parking is allowed up to the stop line
= stop controlled intersections - parking is restricted 30 feet in advance of stop lines
= uncontrolled intersections - parking is restricted 20 feet in advance of the crosswalk or back edge of
sidewalk of perpendicular street
= alleys and driveways — parking restricted 5 feet from edge
Far side parking restrictions:
®  parking is allowed immediately after the crosswalk or back edge of sidewalk of perpendicular street
= alleys and driveways — parking restricted 10 feet from edge
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Recommendation

It is recommended that DDOT update its crosswalk marking design policies to better align with current research and
best practices.

Standard Terminology
+8"
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PARALLEL DECORATIVE HIGH VISIBILITY PIAN

DDOT’s current language for describing crosswalks is inconsistent with national best practlré%'s“ﬁnd with dirrent DDOT
guidelines. DDOT should adopt standard crosswalk design terminology as shown in the figure of crosswalk marking

types.

Parallel Markings
Parallel crosswalk markings should be the standard striping treatment for signalized intersections and low-volume
pedestrian crossing locations. The lines should be white and a minimum of 6-inches wide.

High Visibility Markings
The existing DDOT high visibility marking style consist of white longitudinal stripes 24 inches wide and spaced 24
inches apart bounded by 6 inch parallel white lines. This style is very visible but subject to wear by motor vehicles.

It is recommended that DDOT adopt the Seattle high visibility marking style (piano) to reduce wear of the pavement
marking by motor vehicles. The piano style high visibility crosswalk markine should consist of two white lonoitudinal
stripes 8 inches wide separated by and 8 inch space. Each set of lines is s Crosswalk Marking Types

High visibility markings should be the standard marking at all uncontrolled crosswalks and all crosswalks (including
signalized or stop-controlled crosswalks) leading to a block with a school, within a designated school zone area, along a
designated school walking route, on blocks adjacent to a Metro station, or at locations with high pedestrian activity (see
Crosswalk Marking Policy in this chapter for more information on where to mark crosswalks).

Decorative Crosswalk Markings

High visibility crosswalk markings are strongly preferred over decorative markings because they are easier for motorists
to see. DDOT’s policy should be modified to require crosswalks constructed of decorative materials to include 12 inch
wide reflective white lines along the boundary of the crosswalk to maximize visibility. It is recommended the policy also
require that the decorative surface be firm, stable and slip resistant and vertical displacement not exceed Y4 inch, and
horizontal gaps not exceed Y2 inch per ADA requirements.

Crosswalk Width

Currently, 15-feet is the minimum width for crosswalks in the District of Columbia. It is recommended that the
requitement be changed to be consistent with Oregon’s, “Crosswalks should be 10’ wide or the width of the
approaching sidewalk if it is greater.” Unnecessarily wide crosswalks may result in the stop bar being located too far
from the intersection, preventing motorists from seeing traffic on the intersecting street. This may result in motorists
pulling into and waiting in the crosswalk.

It is recommended that DDOT maintain its requirement for minimum 20-foot wide crosswalks in the Downtown
Streetscape Area, as described in DDOT’s Pavement Marking Guidelines and D esign and Engineering Manual.
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Parking Restrictions

Existing DDOT practice of restricting parking 40 feet on the near side of the intersection and 25 feet on the far side is
similar to other jurisdictions. However, the current policy does not differentiate controlled intersections from
uncontrolled intersections, nor does it account for one-way streets or locations with curb extensions. For locations in the
District with high demand for parking, additional flexibility could be added to this provision without detriment to
pedestrian safety.

As stated in the MUTCD Section 3B.16, parking should be prohibited in the area between the advance stop line and the
crosswalk. It is recommended that DDOT modify current regulations to restrict parking a minimum of 20 feet upstream
of an uncontrolled crosswalk. The restriction zone should be accompanied with a NO PARKING ZONE sign or
pavement marking to ensure adherence.

DDOT should consider reducing the parking restrictions at signalized intersections, locations with curb extensions, and
one way streets.

Curb Ramps in Relation to Marked Crosswalks

It is recommended that DDOT remove the following requirement from the Design and Engineering Manual “All
handicap ramps must be located within a crosswalk, including side flares of the ramps.” A national review of pedestrian
facility guidance did not reveal any jurisdictions that require the flates of the curb ramps to be fully included within
crosswalk markings. National best practices, including those summarized in Designing Sidewalks and Trails for Access, Part I
of I do require that the curb ramp itself be fully located within the crosswalk, but the flares or portions thereof may
extend beyond the crosswalk markings. (Please note: see curb ramp policy discussion for further information on curb
ramp design.)
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Crosswalk Marking Policy

(at controlled and uncontrolled locations)
Current Policy

Design and Engineering Manual

CHAPTER 29 — PEDESTRIAN AND AMERICAN DISABILITIES ACT (ADA) FACILITIES

29.7 Pedestrian Crossings

Crosswalks will be required at all signalized intersections, school areas, and high pedestrian areas. Crosswalks may be required at
mid-block crossings in neighborboods, activity centers, trail or path crossings and school crossings when approved by the Traffic
Services Administration. Local streets longer than 600 fi. may require additional accesses, which should be spaced approximately
300 ft. apart. If mid-block ramps are used, pavement markings and signing in accordance with the Traffic Control chapter of this
manual shall be provided.

CHAPTER 43 - GUIDELINES FOR PAVEMENT MARKINGS AND SIGNAGE
43.7 Crosswalks
Crosswalks are to be marked at the following locations*:
= Intersections of arterial streets with other arterial streets.
= Intersections of arterial streets with collector streets.
= Intersections of collector streets with other collector streets.
= Intersections or mid-block locations controlled by vebicular and/ or pedestrian traffic signals or ALL-W.AY STOP
SIgns.
= Diagonal line or parallel line crosswalks are required when intersections are adjacent to school blocks, and along selected
home school routes, within four blocks of a school.
=  From all bus stops to the nearest crosswalk at an intersection.
®  Handicap ramps must be included within a crosswalk at all times. Handicap ramps must be installed in pairs of two,
one for each pedestrian travel direction.
= Any corner and/ or mid-block crosswalk having handicap ramps.

State of the Practice

A research study on the safety of marked and unmarked crosswalks at uncontrolled locations was published by the
Federal Highway Administration (FHWA) in 20013. The study was the most comprehensive study of crosswalk safety to
date, examining the safety of 2,000 uncontrolled crosswalks (1,000 marked, and 1,000 unmarked) in cities throughout the
United States. Based on safety statistics at the study crosswalks, the FHWA report includes recommendations for when
it is appropriate to install a marked crosswalk at an uncontrolled intersection. The report makes recommendations for
when additional engineering are recommended in addition to the marked crosswalk, but does not provide specific
guidance on the type of treatment (other than a traffic signal) at uncontrolled locations.

Following the publishing of the FHWA crosswalk report, the City of Seattle, Washington and Boulder, Colorado as well
as the Virginia and Maryland Departments of Transportation developed more detailed crosswalk marking policies to
provide additional treatment selection guidance to practitioners when determining which engineering measure or
measures to employ to safely mark a pedestrian crossing.

The Seattle, Washington “Marked Pedestrian Crosswalks” Policy/Director’s Rule #01-02

The City of Seattle adopted a formal policy for the marking of crosswalks in 2001 (Director’s Rule # 04-01), largely based
on the FHWA report. While the FHWA recommendations focus on crosswalks at uncontrolled locations, the Seattle
policy provides guidelines for marking crosswalks at signalized and non-signalized locations. Based on conclusions from
the FHWA study, Seattle’s policy begins with the premise that,

3 Zegeer, Charles V., J.Richard Stewart, Herman H. Huang, and Peter A. Lagerwey, “Safety Effects of Marked vs.
Unmarked Crosswalks at Uncontrolled Locations: Executive Summary and Recommended Guidelines.” FHWA-RD-01-075.
March 2001.
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Marked crosswalks are only one of many possible engineering measures. Thus, when considering how to
provide safer crossings for pedestrians, the question should NOT simply be: ‘should I provide a marked
crosswalk or not?’ Instead the question should be: “What are the most effective measures that can be used to
help pedestrians to safely cross the street?” Deciding where to mark or not mark crosswalks is only one
consideration in meeting the objective to create safe pedestrian crossings.

The Seattle policy lists a number of treatments other than marked crosswalks that may be considered prior to installing
marked crosswalks, such as raised medians and reducing the effective street crossing distance for pedestrians. The list of
treatments is also based on the recommendations from the FHWA study.

At signalized intersections, Seattle marks crosswalks only at locations where it is determined that stopped vehicles will
encroach upon the pedestrian crossing area. Stop lines are typically not utilized at these locations.

At uncontrolled locations, Seattle’s policy adopts the FHWA recommendations for installing marked crosswalks and
other needed pedestrian improvements. The guidelines, as shown in the table below, are based on number of travel lanes
(including turn lanes), presence of a raised median, traffic volume (Average Daily Traffic or ADT), and roadway speed
limit.

Guidelines for installing marked crosswalks at non-signalized locations.
Source: Seattle Directot’s Rule # 04-01. www.seattle.gov/ transportation/docs/DirectorsRulecrosswalks.pdf

= 9K ADT = 9K to > 12K to > 15K ADT
= 12K ADT < 15ADT

=30 |35 =30 [ 35 <30 | 35
mph mph mph

2LANES

3LANES

< 4 LANES

RAISED

MEDIAN

=4 LANES

NO

MEDIAN

Where speed limit exceeds 40 mph, marked crosswalks alone should never be used.

K= 1000
ADT = Average Daily Traffic
Mph = Miles per hour

Candidate for a marked crosswalk. Marked crosswalks, if installed, must be
installed carefully and selectively. Complete engineering evaluation prior to
installing marked crosswalk.

May or may not be a good candidate for a marked crosswalk. Complete
engineering evaluation prior to installing marked crosswalk.

Usually not a good candidate for a marked crosswalk (unless used in combination
with other treatments). Complete engineering evaluation prior to installing
marked crosswalk.

Seattle’s Policy also includes some additional detail. The policy specifies that:
Typically there should be at least 200 feet between the proposed marked crosswalk location and the nearest
existing signal on the same arterial, except on one-way streets and in unique situations where there is high
pedestrian demand. The new marked crosswalk shall not, in the [Seattle Department of Transportation’s|
judgment, unduly restrict platooned traffic, and shall be coordinated with adjacent signals and marked
crosswalk at unsignalized locations.
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Finally, the Seattle policy makes clear that an engineering analysis, considering other factors such as pedesttian volume,
gaps in traffic, sight distances, etc, be completed before installing a marked crosswalk. The Seattle policy concludes that,
“in all cases, good engineering judgment must be applied.” The policy does not provide specific treatment guidance.

Pedestrian Crossing Treatment Installation Guidelines, Boulder Colorado, January 2006

The City of Boulder developed guidelines to provide additional guidance on how to apply the FWHA crosswalk study
recommendations to specific treatments to improve pedestrian safety at uncontrolled crossings. The guidelines ’provide
a set of criteria, procedures, and policies to guide the installation of crossing treatments” at all pedestrian crossing
locations. These guidelines were the tesult of an extensive before/after testing program designed to evaluate the
effectiveness of various crossing treatments on driver yielding behavior at uncontrolled crossings.

These findings were utilized to develop warrants to standardize the application of the following crossing treatments at
uncontrolled crossing locations:

A - Marked crosswalk with warning signs

B — Marked crosswalk, warning sign, and in-street bollard

C — Marked crosswalk, warning sign, in-street bollard, and geometric improvements (i.e. median)

D — Marked crosswalk and signal or grade separated crossing

The following chart is modified from the FHWA guidelines to provide additional detail for each treatment.

City of Boulder Pedestrian Crossing Treatment Installation Guidelines
Criteria for Crossing Treatments at Uncontrolled Locations

Roadway ADT and Posted Speed
1,500- 9,000 vpd 9,000-12,000 vpd 12,000-15,000 > 15,000 vpd
Roadway =30 35 40 | 245 =30 35 40 (245 | =30 35 40 [ 245 | =30 35 40 | 245
Configuration mph | mph | mph | mph | mph | mph | mph | mph | mph | mph | mph | mph | mph | mph | mph | mph
2 Lanes A B B D A B c D B B c D B c c D
3 Lanes w/Raised Median A B B D A B c D B c c D c c c D
3 Lanes wi/Striped Median A B B D A B c D B c c D c c c D
4 Lanes A B c D B c c D B c c D c c c D
I5 Lanes w/Raised Median A B c D B [ c D B 4 [ D c c [ D
I5 Lanes w/Striped Median A B c D B c c D B c c D c c c D
IG Lanes D D D D D D D D D D D D D D D D

A Install marked crosswalk with enhanced road-side signs

Specific Guidance ! Install marked crosswalk with "State Law - Yield to Pedesirian” signs maunted on the side of the
raadway with standard {W171-2) advance pedestrian warning slgns; use 51-71 signs for School Crassing locations.

B Install marked erosswalk with enhanced road-side and in-roadway fbollard mounted) signs
Specific Guidance @ Install marked crosswall with "Slate Law - Yield lo Pedestian” signs maunted an the side of tha
raadveay and on in-roadway bollards, use standard (W1 1-2} advance pedastrian warning signs, wse 57-1 signs for
School Crogsing lacations.

C  Install marked crosswalk with enhanced slgns and geometric Improvemenis to Increase pedestrian visiblilty
and reduce exposure

Specifle Guidance © Install marked erosswalk with “State Law - Yield to Pedestian” signs (for 2 or 3Hane roadways)
maunted an the side of the roadway and an in-roadway bollards ar median mounted signs, use standard (W17-2)
advance pedestrian warning signs; use 51-1 signs for School Crassing lacallons. For 4 or 5 lane readways, Nashing
signs anddor other adapted City of Bouwlder treatment for multi-anse crossings showld be used. Add neckdawns (for 2-
lane rogdways) or median refuge islands [for 3+ lane roadways) 1o shorfen the pedesirian crossing distance and
increase padestrian wisibilily to malarists,

O Do nol install marked crosswalk. Consider pedesirian traffic signal or grade-separaled crossing.

Specific Guidance | Consider fraffic signal or grade-separated crossing, application of these treatments will
consider corridor signal progression, existing grades, phyiscal contraints, and other engieering factors

Guidelines for the Installation of Marked Crosswalks, Vitginia Department of Transportation, January 2002
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The guidelines were the result of a task force assigned to provide additional guidance on how to apply the FWHA
crosswalk study recommendations to specific treatments to improve pedestrian safety at uncontrolled crossings. The
guidelines provide more detailed considerations for applying the following treatments:

Level 1 - Parallel line crosswalks, raised mid-block crossings, rumble strips

Level 2 — High visibility crosswalks

Level 3 — refuge island, split pedestrian crossover island, curb extensions

Level 4 — overhead signs, flashing beacons, in-roadway lights

Level 5 — signals, grade separated crossings

The treatments applied were based upon the engineering judgment of the team preparing the guidelines.
The following language is proposed for the 2009 MUTCD to clarify when an uncontrolled crossing should or should not
be marked based on the FHWA study:

Marked crosswalks alone, withont other substantial measures designed to reduce traffic speeds, shorten crossing distances, enbhance
driver awareness of the crossing, and/ or provide active warning of pedestrian presence, shonld not be installed across uncontrolled
roadways where:
A. The speed limit exceeds 60 km/h (40 mph);
B. The roadway bas four or more lanes of travel without a raised median or pedestrian refuge island and an ADT of 12,000
vehicles per day or greater; or
C. The roadway has four or more lanes of travel with a raised median or pedestrian refuge island and an ADT of 15,000
vebicles per day or greater.

Recommendation

It is recommended that DDOT update its crosswalk marking policy to better align with current research and best
practices. Much of DDOT’s crosswalk marking policy could be based on the City of Seattle’s Policy for Marked
Pedestrian Crosswalks and the City of Boulder’s Pedestrian Crossing Treatment Guidelines. The current DDOT
crosswalk marking policy is not a comprehensive policy for applying pedestrian crossing treatments and does not reflect
recommendations of the most up-to-date research.

In order to be comprehensive, the DDOT policy should include guidelines for marking crosswalks at signalized
locations, stop-sign controlled locations, and uncontrolled locations (including mid-block locations). The uncontrolled
crosswalk marking guidelines should be based on the FHWA study, “Safety Effects of Marked vs. Unmarked Crosswalks
at Uncontrolled Locations,” by Charles Zegeer et al., and the policy adopted by the City of Boulder, Colorado.

The policy should include the table showing recommendations for marking uncontrolled crosswalks in relation to ADT,
speed limit, and number of travel lanes (including turn lanes). This table should be based on the City of Boulder’s policy
which provides additional treatment details using current research.

DDOT’s policy should include a list of treatments that can be used with or without marked crosswalks to improve the
safety of pedestrians crossing the street. The following treatments should be included in DDOT’s policy:
=  Raised medians or intersection crossing islands on multi-lane roads
®  Traffic signals (with pedestrian signals) where warranted
®  Reducing the effective street crossing distance for pedestrians by:
0 Providing curb extensions
0 Providing raised pedestrian refuge islands
0 Completing road diets or lane diets
* Installing traffic calming measures on neighborhood streets to slow vehicle speeds or reduce cut-through
traffic
*  Providing adequate nighttime lighting for pedestrians
*  Designing safer intersections for pedestrians (e.g., crossing islands, tighter turn radii)
*  Providing narrower widths and/or access management
=  Constructing grade-separated crossings
*  Developing pedestrian-only streets (opportunities for this treatment are limited)
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Using various pedestrian warning signs, flashers, and other traffic control devices to supplement marked
crosswalks

Building narrower street widths and/or woonerfs in new communities to achieve pedestrian friendly
roadways that encourage desired vehicle speeds

Consider the use of advance stop lines and STOP HERE FOR CROSSWALK signs at a point up to
approximately 30 feet in advance of uncontrolled crosswalks on multi-lane roads(i.e., three or more lanes)
Eliminate parking on the approach to uncontrolled crosswalks

At uncontrolled intersections on major arterials, marked crosswalks may not necessarily be provided on each leg of the
intersection. Multiple marked crosswalks or crossing treatments in close proximity may desensitize the motorist and
decrease the effectiveness of the treatment. It may be more appropriate to mark only a single side of the intersection in

cases where:
n

pedestrian demand is low or can easily be directed to one location

where the crossing treatment (marked crosswalk or marked crosswalk plus additional treatment) is not
effective in achieving motorist compliance

the crossing treatments are less effective because they are applied close together

In many cases it may be necessary to add additional engineering treatments to one or all crosswalks to increase

effectiveness.

In selecting the most appropriate side of an intersection for the marked crosswalk, the following should be considered:

pedestrian demand (such as location of bus stops or metro stations)

vehicle turning movements, multi-leg intersections (3 or more roadways) require a careful consideration of
vehicular turning movements balanced against the pedestrian crossing

sight distance

proximity to other marked crosswalks or crossing locations

It is recommended that DDOT maintain its current policy of marking crosswalks at all signalized intersections. It is also
recommended that DDOT’s crosswalk marking policy maintain the existing requirement that crosswalks align with the
curb ramps (see Crosswalk Marking Design for further discussion).
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Turning Radius and Intersection Size

Current Policy

Design and Engineering Manual
CHAPTER 31 - SIDEWALKS, CURB AND GUTTER, MEDIANS, DRIVEWAYS, ALLEYS
31.5.1 Minimum Required Curb Return Radii

Table 31-A
TYPE OF INTERSECTION CURB RADIUS
(FT) |
Curb return radius for street intersection (90 degree 15ft.
angle)
Standard curb return radius for Alleys 10 ft.
Standard curb return radius for driveway 6 ft.

Curb return radins may be increased beyond the above minimum requirements, depending on the geometry of the road and the dimensions
of different types of running vehicles. Curb return geometry is required to be enbanced and its radius to be increased to allow easy turns for
all running vebicles at certain locations (i.e., trailers, busses, long vebicles, EMS vebicles, etc.).

CHAPTER 35 - INTERSECTIONS

35.2.8 Turning Radius

The minimum allowable intersection turning radii are as follows in accordance with the current AASHTO - A Policy on
Geometric Design of Highways and Streets, later version:

SU-30 Vebicles - All SU-30 vebicles must be able to turn easily from one street to the next and remain in the corvect lane for each
roadway.

This shall be required for all roadways and alleys.
B-40 Vebicles - All B-40 vebicles may use more than one traffic lane to complete the turn when turning from the correct lane without
crossing into opposing traffic lanes and without tracking onto the curb at corners. This shall apply to all streets.

WB-50 Vebicles - All WB-50 vebicles may use more than one traffic lane to complete the turn without tracking onto the curb at
corners. In addition, the vebicle must make the turn in one forward maneuver. This requirement shall apply to all Arterial/ Arterial,
Abrterial/ Collector, Arterial/ Connector, Commercial 1ocal/ Arterial, Arterial/Local Industrial, Arterial/l.ocal Industrial,
Collector/ Collector, and Collector intersections at Connectors, Local Commercial, and Industrial streets.

For all other intersections, the vebicles may use the entire paved surface of the street to negotiate the turn; the vebicle may have to back up
to complete the turn.

35.2.14 Roadway Narrowing

Minor Collector or Local streets may be narrowed at intersections to provide more visibility for pedestrians when approved by the TSA.
This shortens the distance necessary for pedestrians to cross the street. The narrowing shall not encroach into bike lanes or travel lanes.
Narrowing may not be used on Major Collectors without any parking lanes, on any Arterials, or where the standard width is necessary.

State of the Practice

The American Association of State Highway and Transportation Officials, Policy on the Geometric Design of Highways
and Streets (AASHTO Green Book, 2004) provides the basis for roadway geometric design throughout the country. The
Green Book states that “Where it is appropriate to provide for turning vehicles within minimum space, as at
unchannelized intersections, the corner radii should be based on the minimum turning path of the selected design
vehicles.” The Green Book also states that “the appropriate design may depend on other factors such as the type,
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character and location of the intersecting roads, the vehicular and pedestrian traffic volumes, the number and frequency
of the larger vehicles involved in turning movements, and the effect of these larger vehicles on other traffic. For
example, if turning traffic is nearly all passenger vehicles, it may not be cost-effective or pedestrian friendly to design for
large trucks. However, the design should allow for the occasional large truck to turn by swinging wide and encroaching
on other traffic lanes without disrupting traffic significantly.”

The following general principles and recommended practices for intersection size and turning radius design are provided
in the ITE Context Sensitive Solutions in Designing Major Urban Thoroughfares for Walkable Communities:

d.

Intersections should be designed as compact as practical in urban contexts. Intersections should minimize

crossing distance, crossing time, exposure to traffic, encourage pedestrian travel and increase safety.

Use a design speed appropriate for the context. Motorists traveling at slower speeds have more time to perceive

and react to conflicts at intersections.

Curb return radii should be designed to accommodate the largest vehicle type that will frequently turn the

corner (sometimes referred to as the control vehicle). This principle assumes that the occasional large vehicle

can encroach into the opposing travel lane. If encroachment is not acceptable, then a larger design vehicle

should be used.

Curb return radii should be designed to reflect the “effective” turning radius of the corner. The effective

turning radius takes into account the wheel tracking of the design vehicle utilizing the width of parking and

bicycle lanes. Use of the effective turning radii allows a smaller curb return radius while retaining the ability to

accommodate larger design vehicles.

In urban centers and urban cores where pedestrian activity is intensive, curb return radii should be as small as

possible.

On multi-lane thoroughfares, large vehicles may encroach entirely into the adjacent travel lanes (in the same

direction of travel).

To help select a design vehicle, identify bus routes to determine whether buses are required to turn at the

intersection. Also check transit service plans for anticipated future transit routes. Map existing and potential

future land uses along both streets to evaluate potential truck trips turning at the intersection.

Apply curb return radii that are compatible with the design vehicle. Occasional turns by vehicles that are larger

than the design vehicle could be accomplished by turning more slowly and possibly encroaching into oncoming

travel lanes to complete the turn.

Curb return radii of different lengths can be used on different corners of the same intersection to match the

design vehicle turning at that corner. Compound, spiral, or asymmetrical curb returns can be used to better

match the wheel tracking of the design vehicle (see AASHTO’s Green Book for the design of spiral and

compound curves).

If large vehicles need to encroach into an opposing travel lane, consider placing the stop line for opposing

traffic further from the intersection.

In urban centers and urban cotes at intersections with no vehicle turns, the minimum curb return radii should

be 5 ft.

A typical minimum curb return radius of 10 to 15 ft. should be used where:

O High pedestrian volumes are present or reasonably anticipated;

O  Volumes of turning vehicles are low;

O The width of the receiving intersection approach can accommodate a turning passenger vehicle without
encroachment into the opposing lane;

O  Passenger vehicles constitute the majority of turning vehicles;

O Bicycle and parking lanes create additional space to accommodate the “effective” turning radius of
vehicles;

O Low turning speeds are required or desired; and

0  Occasional encroachment of turning school bus, moving van, fire truck, or oversized delivery truck into an
opposing lane is acceptable.

Curb radii will need to be larger where:

O  Occasional encroachment of a turning bus, school bus, moving van, fire truck, or oversized delivery truck
into the opposing lane is not acceptable;

O  Curb extensions are proposed or might be added in the future; and

O Receiving thoroughfare does not have parking or bicycle lanes and the receiving lane is less than 12 ft. in
width.
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Recommendation

It is recommended that DDOT update its turning radii policy to better align with best practices. DDOT’s current
minimum radius policy (Chapter 31, section 31.5) requires a 15 ft radius for all streets regardless of need. The discussion
on turning radius relative to vehicular needs is discussed in Chapter 35 (section 35.2.8). It is recommended that DDOT
consolidate the curb radius discussion into Chapter 35 to enable the designer to review the considerations for heavy
vehicles. The discussion of minimum curb radius should be reorganized around the minimum effective curb radius.

The curb radius design policy should be expanded to allow more flexibility in intersection design based on site
conditions and traffic characteristics. The designer should be permitted to select the smallest curb radius that serves the
required design vehicles, considering the available effective curb radius, the presence of turning bus traffic, vehicular
volumes, the percentage of heavy vehicles (i.e. potential design vehicle), pedestrian safety, land use, and convenience
(relative to the heavy vehicle driver). The ITE Context Sensitive Solutions in Designing Major Urban Thoroughfares for Walkable
Communities detailed previously should be used as a guide in expanding the policy.

It is recommended that DDOT allow roadway narrowing on arterial roadways as long as the narrowed width meets the
standards set forth in the revised design guidelines and turning radii policy.

It is recommended that DDOT develop a policy describing when curb extensions should be installed as part of retrofit
projects, rehabilitation projects, resurfacing projects, and new construction. It is generally recommended that curb
extensions be utilized to shorten crossing distances and to enhance the public space or to provide space for a bus shelter
wherever possible on arterial roadways and at multi-legged intersections.
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Curb Ramps

Current Policy

Design and Engineering Manual
CHAPTER 29 - PEDESTRIAN AND AMERICAN DISABILITIES ACT (ADA) FACILITIES
29.5.1 Ramp Requirements
The curb ramps will be designed with stamped concrete in historic and business districts when directed by the Project Manager.
Curb ramps shall be installed at all intersections and at certain mid-block locations for all new construction or reconstruction of
curb and sidewalk, as follows:
= If a public walkway or bikeway intersects the street, a ramp shall be provided to connect the walkway to the street. A
landing is required at the top of a ramp that shall connect to a travel route that is at least 36in. wide. At the top of the
ramp there shall be a preferred 5 fi. of clearance or a 4 ft. ninimum clearance. The transition from the ramp to the
gutter shall be flush. All ramps shall be concrete or stamped concrete, which resembles brick, with 24 inch wide
Truncated Domes at the bottom of the 4 ft. wide ramp surface.
= Al pedestrian facilities on and along sidewalks shall be accessible including signal actuators, telephones, drinking
Jacilities, kiosks, sidewalk cafes, etc.
= Plans shall indicate where the existing sidewalks, grass areas, and Iree spaces are required to be replaced, to be repaired,
or to be maintained.

The fo//awmg are the DDOT requirements for curb ramps that include the ADA Regulations for curb ramps:

1t is not recommended to provide curb ramps at the center of corners at roadway intersections. Al the ramps to be located
at the corner center must be pre-approved by the Traffic Safety Division.

= Install two curb ramps, on each corner, one for each direction of travel.

= The entire curb ramp, (4 ft. width) must be located within the crosswalk.

= The ramp width is 4 1. The length of the ramp depends on curb height, considering a maxcimum slope of 1/12. The side
Slare width is 2 ft. while the flare slope is 1/10. Provide landing at the top of the ramp 4 ft. nminimum, to allow the
wheelchair to turn. See section below on Detectable Warnings and also on installation of truncated domes.

= In the light of the above requirements, crosswalk width shall be a 15 ft. mininum and it may be increased up to 20 ft.,
to allow for the ramp accommodation. Before the crosswalk width is increased to 20 fi. where a traffic signal is involved,
the Traffic Services Administration’s, Signal Branch must be contacted to insure there is no conflict with the
signalization.

®  Move and adjust the curb ramp to a location, which allows for the accommodation of the ramps properly, using the
required ramp geometry, dimensions, and slopes as per the Standards.

= Curb ramps shall be indicated to scale and proportionate with drawings. Do not use different shapes of curb ramps.

= The curb ramp has top priority at a corner intersection above all other features. When new construction is taking place,
the streetlights, traffic signals, control cabinets, and catch basins are relocated out-of-the-way of these ramp locations.

= Sidewalks shall be flush with driveways and alleys. Curb ramps shall not be located on both sides of the alley or

driveway entrances. See section below on Detectable Warnings.

29.9 Tactile Warning Strips (Detectable Warnings): A Traffic Safety Division Requirement

Differences in paving materials can provide tactile cues to aid negotiation and identify hazgards. Truncated domes are a detectable
warning device used on walkway surfaces and curb ramps to warn visually impaired persons of abrupt grade changes and hazardous
vebhicular areas. Detectable warning strips are used at potentially dangerons exits such as corners and mid-block crossings, water
fountains, and other obstructions to warn visually impaired persons of abrupt grade changes.

At sidewalk grade changes leading to retail businesses detectable warning strips are needed at both the top and the bottom of

stairways. Truncated domes are also used in hazardons locations when a walking surface and vebicular driveways and/ or alleys
cross or adjoin and are not separated by curbs or other elements, and on all ramp locations.

State of the Practice

Extensive guidance on curb ramps and other ADA facilities is available from a number of sources and therefore is not
repeated in this plan. The Americans with Disabilities Act Accessibility Guidelines (ADAAG) is the current law governing the
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design of curb ramps (www.access-board.gov/adaag/html/adaag.htm). Guidelines for Accessible Public Rights-of-Way are
currently in draft form and may be adopted by the US Access Board in the future (current draft is available at:
www.access-board.gov/prowac/). Further guidance on cutb ramps is provided in Part 2, Designing Sidewalks and Trails for
Access: Best Practices Design Guide. This document was published by the Federal Highway Administration (FHWA) in 2001
and devotes an entire chapter to the design of curb ramps (www.fthwa.dot.gov/environment/sidewalk2/).

Recommendation

It is recommended that DDOT update its curb ramp policies to better align with current research and best practices. It
is recommended that the following specific recommendations from the draft of the Guidelines for Accessible Public Rights-of-
Way be incorporated into the DDOT curb ramp details and Design and Engineering Manual:

4.7.5 Sides of Curb Ramps. If a curb ramp is located where pedestrians must walk across the ramp, or where it is
not protected by handrails or guardrails, it shall have flared sides; the maximum slope of the flare shall be 1:10 (see
Fig. 12(a)). Curb ramps with returned curbs may be used where pedestrians would not normally walk across the

ramp (see Fig. 12(b)).

4.7.7 Detectable Warnings. A curb ramp shall have a detectable warning complying with 4.29.2. The detectable
warning shall extend the full width and depth of the curb ramp.

4.7.9 Location at Marked Crossings. Curb ramps at marked crossings shall be wholly contained within the
markings, excluding any flared sides (see Fig. 15).

4.29.2 Detectable Warnings on Walking Surfaces. Detectable warnings shall consist of raised truncated domes
with a diameter of nominal 0.9 in (23 mm), a height of nominal 0.2 in (5 mm) and a center-to-center spacing of
nominal 2.35 in (60 mm) and shall contrast visually with adjoining surfaces, either light-on-dark, or dark-on-light.
The material used to provide contrast should contrast by at least 70%. Contrast in percent is determined by:

Contrast = [(B1- B2)/B1] x 100

where B1 = light reflectance value (LRV) of the lighter area and B2 = light reflectance value (LRV) of the darker
area. Note that in any application both white and black are never absolute; thus, B1 never equals 100 and B2 is
always greater than 0.

4.29.5 Detectable Warnings at Hazardous Vehicular Areas. If a walk crosses or adjoins a vehicular way, and the
walking surfaces are not separated by curbs, railings, or other elements between the pedestrian areas and vehicular
areas, the boundary between the areas shall be defined by a continuous detectable warning which is 36 in (915 mm)
wide, complying with 4.29.2.

4.29.6 Detectable Warnings at Reflecting Pools. The edges of reflecting pools shall be protected by railings,
walls, curbs, or detectable warnings complying with 4.29.2.

It is also recommended that the following curb ramp details be developed for inclusion into DDOT’s standard drawings:
1. returned curb situations where it is not necessary to construct flares
2. parallel curb ramp for constrained situations where it is difficult to establish a level landing area
3. curb ramps placement on curb extensions

The revised guidelines should discuss the desirability of locating drainage catch basins upstream of curb ramps to avoid
drainage issues on the ramps during rain events.
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Turning Traffic Yield to Pedestrians Sign
(at Controlled Intersections)

Current Policy or Practice

DDOT does not appear to have an established policy on the use of state law signs at
signalized intersections. DC Law requites that vehicular traffic yield to pedestrians in
crosswalks at signalized intersections while turning. DDOT’s current practice is to utilize a
YIELD TO PEDESTRIANS WHILE IN CROSSWALK sign at selected intersections in
the District. This sign is also found at a number of uncontrolled crosswalks throughout the
District; most likely a remnant of the District’s prior uncontrolled crosswalk law requiring
motorists to yield to pedestrians in crosswalks.

DC Law - 50-2201.28. Right-of-way at crosswalks.
(b) A pedestrian who has begun crossing on the "WALK" signal shall be given the right-of-way by the driver —
of any vebicle to continne to the opposite sidewalk or safety island, whichever is nearest. DDOT sign currently in

State of the Practice

Pedestrian Crossing Signs: At Crossing (Signalized) TURNING TURNING

The MUTCD allows use of the TURNING TRAFFIC MUST

YIELD TO PEDESTRIANS sign (R10-15) as an additional TRAFFIC VEHICLES
reminder to drivers to yield to pedestrians while turning. M UST °
Proposed changes to the 2009 edition of the MUTCD include an YIELD TO

update of the design of the sign to improve its readability (see w TO

signs at righ). PEDESTRIANS

Recommendation Current MUTCD R10-15  Proposed MUTCD R10-

It is recommended that DDOT Adopt the YIELD TO PEDESTRIANS WHILE IN CROSSWALK sign
proposed for 2009 MUTCD and replace existing YIELD TO PEDESTRIANS IN CROSSWALK signs through a
program of routine maintenance at controlled intersections.

DDOT should remove all YIELD TO PEDESTRIANS WHILE IN CROSSWALK signs at uncontrolled crossings to
reflect the current DC law. See the policy for uncontrolled crosswalk signs for guidance on appropriate signs for
uncontrolled crossings.
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Leading Pedestrian Interval

Current Policy or Practice

DDOT does not have a policy on the use of Leading Pedestrian Intervals (LPI). DDOT has deployed a LPI at the
signalized intersection of 15% and U Streets, NW.

State of the Practice

The most common type of pedestrian signal phasing provides a WALK signal when vehicular traffic on the adjacent
street has a green light, which can create a conflict between pedestrians crossing and turning vehicles. A large proportion
of vehicle/pedesttian collisions at signalized intersections involve left- and right-turning vehicles. One phasing strategy
to improve pedestrian safety in locations with heavy volumes of turning traffic and frequent pedestrian crossings is to
provide an LPI. During the leading interval, all motor vehicle flows are stopped for 2-4 seconds while pedestrians are
given the WALK signal. This enables pedestrians to begin crossing in advance of vehicular turning movements. In many
cases, an LPI is a simple, inexpensive treatment because the signal controller can be retimed relatively easily. LPIs can be
complemented by geometric design changes that shorten crossing distances.

LPIs have been used successfully for decades in the United States. They are in use in New York City, St. Petersburg,
Florida, and San Francisco, California among other places. Numerous studies have confirmed that LPIs reduce conflicts
for pedestrians.

Recommendation
It is recommended that DDOT develop a policy providing guidelines for the use of Leading Pedestrian Intervals.

LPIs are recommended in locations where there are frequent conflicts between pedestrians and turning vehicles at
signalized intersections. LPIs are an effective treatment as they are typically low in cost yet offer much of the benefit of
dedicated pedestrian signal phasing/pedesttian scramble patterns while minimizing delay to pedesttians and mototists.
According to ITE’s Alternative Treatments for At-Grade Pedestrian Crossings, suitable locations for LPIs would include
locations where pedestrian right-of-way violations by turning vehicles ranged from 3 to 20 percent (2001). Where an LPI
is in use, Accessible Pedestrian Signals (APS) should be provided to alert pedestrians with vision impairments that the
pedestrian crossing phase has begun.
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Right-Turn-on-Red Restrictions

Current Policy or Practice

DDOT does not have a policy on the application of right-turn-on-red restrictions (RTOR). RTOR is permitted in the
District unless otherwise posted. Right-turn-on-red restrictions are in place throughout the District. Restrictions vary
from all day, to peak hours which are typically 7am to 7pm.

State of the Practice

The Pedestrian and Bicycle Information Center (www.walkinginfo.org)

A permissible Right-Turn-on-Red (RTOR) was introduced in the 1970s as a fuel-saving measure and has
sometimes had detrimental effects on pedestrians. While the law tequites motorists to come to a full stop and
yield to cross-street traffic and pedestrians prior to turning right on red, many motorists do not fully comply
with the regulations, especially at intersections with wide turning radii. Motorists may be so intent on looking
for traffic approaching on their left that they may not be alert to pedestrians approaching on their right. In
addition, motorists usually pull up into the crosswalk to wait for a gap in traffic, blocking pedestrian crossing
movements. In some instances, motorists simply do not come to a full stop.

One concern that comes up when RTOR is prohibited is that this may lead to higher right-turn-on-green
conflicts when there are concurrent signals. The use of the leading pedestrian interval (LPI) can usually best
address this issue. Where pedestrian volumes are very high, exclusive pedestrian signals should be considered.

Prohibiting RTOR should be considered where and/or when there are high pedestrian volumes, or where there
is a proven problem with motorists conflicting with pedestrians. This can be done with a simple sign posting,
although there are some options that are more effective than a standard sign. For example, one option is a
larger 762-mm by 914-mm (30-in by 36-in) NO TURN ON RED sign, which is more conspicuous. For areas
where a right-turn-on-red restriction is needed during certain times, time-of-day restrictions may be
appropriate. A variable-message NO TURN ON RED sign is also an option.

ITE’s Alternative Treatments for At-Grade Pedestrian Crossings (2001)
The ITE report references a study conducted by Zegeer and Cynekci* on safety considerations associated with
RTOR intersections. Based on the results of their study, the authors recommended that RTOR should be
prohibited when one or more of the following conditions are found through an engineering study:
®  There is an exclusive pedestrian phase during which pedestrians can use all crosswalks.
®  The number of total RTOR collisions is two or more for an approach in a 3-year period.
®  The intersection is within 18m (60 feet) of a railroad crossing, and the signal controller is pre-empted
during train crossings (the prohibition should apply only on the approach from which right turns are
made into the lane crossing the railroad.

RTOR may be prohibited where:

® The intersection has five or more approaches and substantial traffic exists on all approaches.
Depending on geometric characteristics and traffic and pedestrian flows, RTOR may be prohibited on
all approaches, only on critical legs, or only for critical movements.

= The sight distance of vehicles approaching from the left is less than the minimum value shown in the
Minimum Sight Distance for Right Turn on Red table on the following page for the cross street’s speed
limit.

=  For all approaches with double right turns, RTOR may be prohibited for both lanes or only for the
left lane (i.e., no turn on red except for the curb lane)

= A total of six or more RTOR conflicts with pedestrians have occurred during the peak hour for an
approach.

4 Zegeer, C.V. and M.J. Cynecki. “Increased Safety at Right-Turn-on-Red Intersections.” 1997 Annual Meeting
Compendium of Papers, 190-194. Washington, DC: ITE, 1997
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=  For intersections in school zones, field studies indicate that motorists often fail to yield to pedestrians
before making RTOR.

= Atapproaches with 250 or more RTOR maneuvers per hour.

®  The area has an unusually high number of elderly or mobility and visually impaired people.

Minimum Sight Distance for Right Turn on Red

Cross Street Speed Limit Minimum Sight Distance
32 km per hour, 20 mph 36m, 118 ft

40 km per hour, 25 mph 45m, 148 ft

48 km per hour, 30 mph 57m, 187 ft

56 km per hour, 35 mph 66m, 217 ft

64 km per hour, 40 mph 81m, 266 ft

72 km per hour, 45 mph 96m, 315 ft

80 km per hour, 50 mph 108m, 354 ft

88 km per hour, 55 mph 123m, 404 ft

ITE’s Alternative Treatments for At-Grade Pedestrian Crossings (2001):
The ITE report references a study by the Insurance Institute for Highway Safety’ which evaluated two
methods of restricting RTOR to promote pedestrian safety at 15 intersections in Arlington, VA. Results
indicated that signs prohibiting RTOR during specified hours were moderately effective in increasing the
percentage of drivers stopping at the limit line. Signs prohibiting RTOR when pedestrians were present were
not effective. Signs prohibiting RT'OR at all times were most effective.

Recommendation

It is recommended that DDOT adopt the recommendations provided in the study by Zegeer and Cynecki for the use of
RTOR restrictions (as described above and in I'TE’s Alternative Treatments for At-Grade Pedestrian Crossings). Where RTOR
prohibitions are used, it is recommended that one of three sign types be used to indicate the prohibition: 1) 30-in by 36-
in NO TURN ON RED sign; 2) NO TURN ON RED variable message sign; and 3) NO TURN ON RED sign
indicating prohibitions during certain times.

5 Retting, R.A., M. Nitzburg, C.M. Farmer, and R. Knoblauch. Field Evaluation of Two Methods for Restricting Right-Turns-on-
Red to Promote Pedestrian Safety. Washington, DC: Insurance Institute for Highway Safety, April 2001
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Protected Pedestrian/Scramble Phasing

Current Policy or Practice

DDOT has not established a policy on protected pedestrian/scramble phasing.

State of the Practice

A protected pedestrian signal phase, also known as a pedestrian scramble pattern, provides an all-red phase for all
directions of traffic at an intersection. Pedestrians are permitted to cross in any direction, including diagonally, at an
intersection with this all-red phase. Typically, each corner of an intersection with a pedestrian scramble pattern has
pedestrian signal heads pointing in three directions, one for each of the standard crosswalks and one for the diagonal
crosswalk.

According to ITE’s Alternative Treatments for At-Grade Pedestrian Crossings, the advantage of a scramble pattern is that they
“allow pedestrians to cross intersections diagonally instead of crossing two legs of the intersection, making signalized
intersections more pedestrian friendly. Reduces vehicle turning conflicts, which represent 60 percent of pedestrian-
related collisions at intersections (2001).” The disadvantage of a pedestrian scramble pattern is that it reduces the
capacity of the intersection for vehicular traffic, and all users, including pedestrians, have to wait longer to cross the
intersection.

Pedestrian scramble patterns are used in cities throughout the United States, such as Seattle, Washington; New Orleans,
Louisiana; Pasadena, California; and Denver, Colorado.

Recommendation

It is recommended that DDOT consider using pedestrian
scramble patterns in locations with high pedestrian activity, and
where key destinations create demand for pedestrians to cross
diagonally. Scramble signals are particulatly useful in locations
where there is significant turning traffic creating the potential for
conflict with pedestrians, and where vehicular speeds are high. *

Because this type of signal phasing results in delays to pedestrians “Inside Markings

as well as vehicles, it is recommended for intersections where the optens
motor vehicle signal is relatively short (less than 30 seconds per

phase). It is recommended that pedestrian scramble patterns be MUTCD Figure 3B-17: Example of Crosswalk
used in conjunction with right-turn-on-red prohibitions to reduce Markings for Exclusive Pedestrian Phase that
conflicts between pedestrians and turning vehicles. Accessible Permits Diagonal Crossing

Pedestrian Signals (APS) should be used at all locations with

pedestrian scramble patterns to provide a cue to pedestrians with vision impairments to start crossing the street. The
pedestrian clearance interval for the intersection should be long enough to accommodate pedestrians crossing the
intersection diagonally. Chapter 3 of the MUTCD includes a special crosswalk marking pattern for intersections with
pedestrian scramble patterns.
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Accessible Pedestrian Signals

Current Policy or Practice

Design and Engineering Manual
CHAPTER 40 — TRAFFIC SIGNAL DESIGN
40.11.8 Audible Pedestrian Signals
General.
Audible Pedestrian signals may be installed at signalized intersection crosswalks. These devices supplement visual “WALK
PERSON” indications and are designed to aid visually impaired pedestrians. The installation of Audible Pedestrian Signals may
be considered when an engineering study and evaluation have been conducted and the following minimum conditions have been met:
= The proposed intersection crosswalk must be signalized.
= The andible devices should be retrofittable to the existing traffic signal hardware.
= The signalized intersection should be equipped with pedestrian push buttons.
= The selected crosswalk must be suitable for the installation for andible signals, in terms of surrounding land nse and
traffic patterns.
= There must be a demonstrated need for the audible signals in the form of a request from an individual or group that
would use the audible signal.
= The individual or group requesting the device should agree to train the visually impaired users of the andible signals.

It is recommended that the audible devices selected emit a “Cuckoo” walk sound for a crosswalk in the North-South direction and
a “Peep-Peep” walk sound for a crosswalk in the East-West direction.

State of the Practice

What are Accessible Pedestrian Signals?

Accessible Pedestrian Signals (APS) include a variety of different features that make traffic signals more accessible,
particularly to pedestrians with vision impairments. The most common feature of these signals is the use of audible
tones and/or vibration to indicate the WALK interval. The signals may include a number of additional features,
including but not limited to, tactile arrows, tactile maps, and Braille and raised print information.

Extensive information on APS is available through the Pedestrian and Bicycle Information Center (PBIC). Portions of
that guidance are provided here. For mote information, visit: www.walkinginfo.org/aps/home.cfm.

Where are Accessible Pedestrian Signals Required?
As part of compliance with the Americans with Disabilities Act, the PBIC advises that
“Municipalities should establish a plan to prioritize and make decisions about installations of APS at
‘unaltered’ intersections:
®  Where a request for APS is received, and
®  Where insufficient information from street crossing using non-visual clues exists.”

According to the PBIC, “APS should be installed wherever pedestrian signals are installed in new construction or
reconstruction projects, in accord with the Draft Public Rights-of-Way Accessibility Guidelines.” Currently, the most
recent draft of these guidelines is from November 23, 2005 and is called “Revised Draft Guidelines for Accessible Public
Rights-of-Way” (available at www.access-board.gov/prowac/). Section R306 contains extensive guidelines for APS.

Where are Accessible Pedestrian Signals Needed?
The Manual of Uniform Traffic Control Devices provides guidance on the location of APS. Section 4E.06 of the MUTCD
recommends:
The installation of accessible pedestrian signals at signalized intersections should be based on an engineering
study, which should consider the following factors:
A. Potential demand for accessible pedestrian signals.
B. A request for accessible pedestrian signals.
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C. Traffic volumes during times when pedestrians might be present; including petiods of low traffic
volumes or high turn-on-red volumes.

D. The complexity of traffic signal phasing.

E. The complexity of intersection geometry.

According to the PBIC, the following are additional considerations:
Too little traffic is as great a problem for pedestrians who are blind as is too much traffic. In the absence of
APS, blind pedestrians must be able to hear a surge of traffic parallel to their direction of travel in order to
know when the walk interval begins.

Locations that may need APS include those with:

= Intersections with vehicular and/or pedestrian actuation

®  Very wide crossings (in existing 2003 MUTCD)

=  Major streets at intersections with minor streets having very little traffic (APS may be needed for
crossing the major street) (in existing 2003 MUTCD)

®  T- shaped intersections

®  Non-rectangular or skewed crossings(in existing 2003 MUTCD)

® High volumes of turning vehicles

=  Split phase signal timing (proposed for 2009 MUTCD)

=  Exclusive pedestrian phasing, especially where right-turn-on-red is permitted (proposed for 2009
MUTCD)

® A leading pedestrian interval (proposed for 2009 MUTCD)

Where these conditions occur, it may be impossible for pedestrians who are visually impaired or blind to
determine the onset of the WALK interval by listening for the onset of parallel traffic, or to obtain usable
orientation and directional information about the crossing from the cues that are available.

How to Prioritize the Installation of Accessible Pedestrian Signals
The following is excerpted from the PBIC:

Existing intersections
As discussed previously, this prioritization information is to be used in prioritizing existing intersections for
retrofit with APS either in response to requests, or in updating an ADA transition plan.

Establishing priorities

Prioritization schemes should place only limited emphasis on factors related to frequency or likelihood of use
by blind pedestrians. The information provided by APS may be necessary at any time, along any route, to
residents, occasional travelers, and visitors. Intersections having high pedestrian volumes are likely to have
pedestrians whose vision is sufficiently impaired that they have difficulty using conventional pedestrian signals.

Of greater importance are factors related to determining whether sufficient acoustic information exists - at all
times - to permit safe crossing at a particular intersection.

Rating scales
Several rating scales have been developed, some of which have been utilized for over 20 years. These rating
scales are used in different ways in different cities, for example to aid in prioritization.

Generally, points are assigned to specific intersection features, as well as proximity to services for all
pedestrians, such as transit, government offices, or shopping. San Diego, Los Angeles, Portland, Oregon, and

Maryland Department of Transportation use point rating scales as part of their process.

After a request for an APS is made by an individual who is blind or by an organization representing or serving
individuals who are blind or visually impaired, the intersection is evaluated using a rating scale.
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Individual crossings
Systems developed most recently rate each crossing at an intersection rather than the whole intersection.

e The developers of these schemes have recognized that certain crossings of an intersection may not be
problematic, while other crossings of the same intersection may not have sufficient auditory
information

e This change reflects recent developments in types of APS available as well, which may allow
installation on particular crosswalks of an intersection without providing confusing cues to individuals
at other crosswalks.

How to Design Accessible Pedestrian Signals

Section R306 of the “Revised Draft Guidelines for Accessible Public Rights-of-Way” includes guidance on proper
design of APS. This document includes guidance on issues such as location of Accessible Pedestrian Signals (in relation
to pedestrians using the crosswalk), and the audible walk indication, including frequencies and durations of tones and
volume.

Recommendation

DDOT’s existing Audible Pedestrian Signals policy focuses only on audible signals and prescribes an audible sound that
is not considered best practice. It is recommended that DDOT adopt the language proposed for the 2009 MUTCD to
provide additional clarity on accessible signal design.

It is recommended that DDOT require all new construction and retrofit construction to comply with the current
“Revised Draft Guidelines for Accessible Public Rights-of-Way” (Published by the US Access Board). Section R306 of
the Revised Draft describes best practices for APS. The guidelines offer extensive discussion on how to retrofit
intersections with curb ramps, where to place signals, and install push buttons. Constructing facilities to comply with
these guidelines, even if the APS equipment is not installed, will enable DDOT to add APS devices if requested at a later
date at minimal expense.
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Pedestrian Actuated Signals and Push Button Locations

Current Policy or Practice

Design and Engineering Manual

CHAPTER 40 - TRAFFIC SIGNAL DESIGN

40.10.24 Pedestrian Detectors

Where required, pedestrian push buttons should be located convenient to the corresponding crosswalk so as to encourage their use by both
pedestrians and people in wheelchairs. Push buttons should be located not more than 5 feet from the crosswalk and should be placed on
signal poles if they are adjacent to the crosswalk area. Separate pedestrian push-button posts (or a pedestal) should be used when the
signal poles are more than 5 feet from the crosswalk.

State of the Practice

Pedestrian and Bicycle Information Center (PBIC)

For optimal pedestrian service, fixed-time signal operation usually works best. Pedestrian pushbuttons may be installed
at locations where pedestrians are expected intermittently. Quick tesponse to the pushbutton or feedback to the
pedestrian (e.g.- indicator light comes on) should be programmed into the system. When used, pushbuttons should be
well-signed and within reach and operable from a flat surface for pedestrians in wheelchairs and with visual disabilities.
They should be conveniently placed in the area where pedestrians wait to cross. Section 4E.09 within the MUTCD
provides detailed guidance for the placement of pushbuttons to ensure accessibility (www.walkinginfo.org).

2009 MUTCD
Proposed language for the 2009 MUTCD provides

Figure 4E-2. Recommended Pushbutton Locations

1.5m
enhanced guidance on the placement of push buttons (see L
figure at right which has been developed for addition to
the 2009 MUTCD). v

Il

The new MUTCD edition also contains a provision to
provide additional crossing time for pedestrians who hold Lam
the button for 2 seconds or more, and has added a I\(Asj?f}?

number of additional pedestrian pushbutton signs (below)
based on signs successfully used in Canada.

FOR MORE ;ﬂij
r_‘ CROSSING r_‘

Proposed pushbutton signs for the 2009 MUTCD

PUSH BUTTON TIME PUSH BUTTON
FOR FOR Legend
. HOI.D BU]TON GREEN —merdslops
D0WN ot o
—) 2 SECONDS —

* Where there are constraints that make it impractical to place the pedestrian pushbutton between 0.45 m (1.5 ft) and

1.8 m (B ft) from the edge of the curb, shoulder, or pavement, it should not be further than 3 m (10 ft) from the edge of

curb, shoulder, or pavement.

** Where there are constraints on a particular corner that make it impractical fo provide the 3 m (10 ff) separation between

the two pedestrian pushbutions, the pushbuttons may be placed closer together or on the same pole.

Proposed graphic for the 2009 MUTCD: Recommended Pushbutton
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Recommendation

It is recommended that DDOT replace pedestrian detector policy language contained in current DDOT Design and
Engineering Manual with language proposed for 2009 MUTCD.

Push buttons should be designed according to the standards and guidelines in Sections 4E.08 and 4E.09 of the Manual of
Uniform Traffic Control Devices (MUTCD). They shall be a minimum of 2” across in at least one direction. The force
required to activate the buttons should not be greater than 5 pounds. It is desirable for pushbuttons to offer
confirmation that the button has been pressed (see photo). In locations where new pedestrian signals are being installed,
Accessible Pedestrian Signals should be provided, see the “Accessible Pedestrian Signals” policy for details.

It is recommended that DDOT adopt the proposed 2009 MUTCD language to provide more guidance on locating push
buttons in typical and constrained situations. The provision allowing a person to call a longer walk cycle may also be
useful for locations in the District where a walking speed below 3.5 ft/sec is desirable on an intermittent basis to
minimize unnecessary delays to traffic.

In general, if pedestrians are present during a majority of the signal phases during the peak hour for a particular leg of an
intersection, the pedestrian signal phase should be automatic and pedestrian push buttons should not be used. However,
in areas with intermittent pedestrians, push buttons may be used to reduce delays to vehicular traffic. It is recommended
that DDOT evaluate push button installations throughout the District for compliance with ADA and to determine
actual need for push button.

It is a common misconception that pedestrian push buttons are required for a signal to be accessible. Push buttons are
not required at locations where the walk signal is provided with each signal cycle. Where a signal requires pedestrian
actuation, it is recommended that it be installed to meet the accessibility guidelines.
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Signs for Uncontrolled Crossings

Current Policy or Practice

DDOT does not appear to have a policy specifically for signing uncontrolled pedestrian
crossings. DDOT’s policy regarding the use of pedestrian warning signs is included below..

Design and Engineering Manual

CHAPTER 43 — GUIDELINES FOR PAVEMENT MARKINGS AND SIGNAGE
43.13 Traffic Signing

43.13.1 General

Sign Reflectivity - All traffic control signs must be fabricated with reflective materials. All regulation signs,
such as stop signs, one-way signs, etc. must use Diamond Grade Sheeting. For all other signs High
Intensity Grade sheeting shall be used. Engineer Grade sheeting may only be used if anthorized by TSA
Jor signs of less importance. Sheeting for all School Zone (S1-1) crossing signs and sheeting for all mid-
block Pedestrian and Adyanced Pedestrian crossing (W11-2) signs shall be Fluorescent High Performance
Lime Green — Diamond Grade.

DC Law - 50-2201.28. Right-of-way at crosswalks.

When official traffic-control signals are not in place or not in operation, the driver of a vebicle shall stop
and give the right-of-way to a pedestrian crossing the roadway within any marked crosswalk or unmarked
crosswalk at an intersection.

In practice, the District uses variations of MUTCD pedestrian warning signs at controlled and
uncontrolled crossing locations. The W11-2 pedestrian warning sign (and plaque) is a standard
sign in the MUTCD. It is in widespread use across the country and in the District

The In-Street Pedestrian Crossing Sign (R1-6a) is often used in the roadway in the District, and has
also been post-mounted as a supplement to pedestrian warning signs (W11-2). The text height
used on post-mounted signs in the District is approximately one-inch which does not meet the
standard highway sign minimum height of two inches for legibility.

State of the Practice
Pedestrian Warning Signs

Section 2C.01 of the 2003 MUTCD states that “warning signs call attention to unexpected
conditions on or adjacent to a highway or street and to situations that might not be readily
apparent to road users.” ITE’s Traffic Control Devices Handbook (TCDH) further explains that it is
not possible to identify every potential hazard a driver may encounter, and thus the decision to
provide a warning should be based on the definition of the function of a warning sign (2001).
The TCDH points out “warning signs are particularly useful to unfamiliar drivers. The role of

¥

AHEAD

W11-2 shown with W16-
7P (downward
diagonal arrow) and
W16-9P (AHEAD)

R1-6a sign post -
mounted in the
District

warning signs is especially important in view of the fact that the driver may not be able to get information from other
sources.” While drivers should possess a basic knowledge of the types of potential hazards that may be encountered, the
driver is not expected to anticipate extraordinary dangers, impediments, or obstructions. This is particularly true for
drivers who are unfamiliar with a given road. However, signs should be installed judiciously, as overuse may cause

noncompliance and create visual clutter, reducing the readability of each sign.
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The MUTCD provides guidelines for the design and placement of warning signs, referring
Signs book for further detail on the sizes, shaped, colors, and legends. Warning signs

to the Standard Highway

associated with pedestrian, bicyclist, and school zone conditions are allowed to TATE— i
utilize a fluorescent yellow-green background to increase visibility. The MUTCD LAW
recommends placing warning signs so that there is adequate time for roadway users j ' E
to perceive, identify, decide, and execute a choice, while insuring the sign is not too IB
far in advance, lest motorists forget the warning due to driving distractions. Warning @'

signs that identify locations of unexpected entries into the roadway in advance L

(through the use of supplemental plaques with the legend AHEAD, XX FEET, or
NEXT XX MILES) should be accompanied by a similar warning at the point of
entry, supplemented with a diagonal downward pointing arrow plaque identifying
the location of the crossing. The 2003 MUTCD recommends fluorescent-yellow |

-

_‘R_ I

o[

green warning signs not be mixed with yellow signs within the same area.

%

Proposed language for the 2009 MUTCD recommends that all pedestrian, bicyclist,
and school zone related signing use the fluorescent-green color instead of yellow. It
will require that all school zone related signs be fluorescent-green in color.

Rifa
S STRERT PTETFBAN (R

=
=

=
(7]

g=

Standard MUTCD R1-6a

In-Street Pedestrian Crossing Signs
MUTCD

The R1-6a in-street pedestrian sign is standard in the MUTCD (see right) and is in widespread use across the country
and in the District to remind motorists of their responsibilities at crosswalks. The 2003 MUTCD does not provide

guidance for when to use the sign except to restrict its use at signalized intersections.

Proposed revisions for the 2009 MUTCD clarify conditions under which it is appropriate
following criteria are proposed additions:

® prohibits the post mounting of this sign on the left or right side of the roadway

® pedestrian volume is 25 or more during any 1 hour of the day

= the sign shall be mounted on the center line, lane line, or median island

Side-of-Street Pedestrian Uncontrolled Crosswalk Signs

To compensate for the poor legibility of the in-street crossing sign (R1-6a), some agencies
have developed a side-of-street sign. This is not found in the MUTCD, but is a modified
version of the R1-6a for use on the side of the road.

Maryland State Highway

MD SHA utilizes a Side-of-Street Pedestrian Crossing sign (see right) which may be used at
uncontrolled crosswalk locations that do not meet the specifications MD SHA prescribed
for the use of the in-street pedestrian crossing sign (where the roadway’s clear width is less
than 24 feet, where the speed limit is over 35 mph, or where there are 4 or more lanes of
vehicular traffic).

Boulder, Colorado

Boulder uses a similar sign (see right) which was tested as a replacement for the warning sign
assembly (W11-2). The City of Boulder found that motorists yielding rates increased in
locations with this sign, compared to locations with the W11-2 only. A summary of their
yielding rates is shown in the table on the following page. Boulder also developed warrant
criteria for this sign which requires a minimum of 20 pedestrians crossing pet hour and a
minimum vehicular volume of 1,500 per day.
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Compliance Results — “State Law — Yield to Pedestrians” Signing

Yehicle Pedestrian Yield Yield Percent
Location Yolume Yolume Compliance | Compliance | Increase

(daily) * (3 peak {Before) {After)

hours)

9™ Street & Walnut 10,000 190 54% 93% +72%
9™ Street & Hawthomne — | e .
197 Street & Sumac 3,000 &0 96% = nla
University & 157 Street 10,000 180 47% 69% +47%
University & 17 Street 10,000 170 68% 89% +31%
Iris & 157 Street 20,000 10 5% 50% +900%
Arapahoe & 137 Street 14,000 140 34% 65% +91%
Arapahoe & 117 Street 12,000 130 38% 70% +84%
Alpine west of 5,000 550 91% 90% 0%
Broadway
Mapleton & 8" Street | —- 70 82% 87% +6%
19™ Street & Norwoad 3,000 40 24% 3% +38%
Greenbnar & —_— | e e -
Chambers
Walnut & 16™ Strest 3,000 140 25% = nla
19™ Street & Upland — | = = - ——
Pearl & 197 Streat 12,000 80 21% BE% +214%
Linden & 4™ Street 3,000 100 45% 81% +80%
Folsom south of 14,000 &0 28% bl nfa
Arapahoe

Table 1 - Boulder, Colorado motorist yielding behavior results of
evaluation of side street crossing sign

It is recommended that DDOT update its uncontrolled crosswalk signing policy and sign standards to better align with
current research and best practices.

It is recommended that DDOT develop a Side-of-Street Uncontrolled Crosswalk Sign similar to that used in Boulder
and MD SHA in lieu of the current practice of providing a W11-2 supplemented with the R1-6a.

It is recommended that DDOT adopt the proposed language for the 2009 MUTCD describing the use of the R1-6a
sign.

It is recommended that DDOT develop warrant criteria (similar to the City of Boulder) to determine when to provide
pedestrian signs. Criteria may also include vehicle volume, roadway cross section, motorist operating speed, and sight
distance. DDOT should develop draft criteria and study the effectiveness of the sign in increasing motorist compliance.
Results of an evaluation of the sign should be used to further refine the warrant criteria for installation. Once criteria are
developed for uncontrolled crossing signs, it is recommended that DDOT develop a plan to upgrade signs at all
uncontrolled crossings to bring them into compliance.

It is recommended that DDOT develop guidelines restricting the use of the W11-2 pedestrian warning sign at
uncontrolled crosswalks and develop guidance for utilizing the W11-2 to provide advanced warning of unexpected

pedestrian crossings..

It is recommended that DDOT develop a plan for upgrading all uncontrolled crossings to comply with policies
developed for marking and signing uncontrolled crossings.
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Advance Stop Lines at Uncontrolled Marked Crosswalks

Current Policy or Practice

DDOT does not have a policy on the use of advance stop lines at uncontrolled marked crosswalks.

State of the Practice

Numerous studies have shown that the use of advance stop or yield lines at uncontrolled marked crosswalks in
conjunction with “Stop Here for Pedestrians” signs can reduce the incidence of multiple threat crashes. Multiple threat
crashes are common on multi-lane roads when a driver in one lane yields to a pedestrian, and a driver in the adjacent
lane fails to stop.

The MUTCD allows for the use of advance yield lines at unsignalized midblock crosswalks. The law in many
jurisdictions across the country (and in the District of Columbia) states that a vehicle must “Stop” for pedestrians rather
than “Yield” to pedestrians. A number of states have adopted the use of advance stop lines at uncontrolled marked
crosswalks.

Maryland State Highway Administration
The Maryland State Highway Administration has approved the use of advance stop bars at midblock uncontrolled
marked crosswalks.

L_61m(0f) |

(i

a) Two-way roadway
=§
] ST N

= R1-6b
L Legend
g‘
ph e 6.1m (20 ft) = Direction of travel

b) One-way roadway

e

Vol | oo |
;Q 6.1m (20 ft

MDSHA Figure 3B-15 (modified): Examples of Stop Lines at unsignalized midblock crosswalks and the
accompanying sian.
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The Oregon Bicycle & Pedestrian Plan Update

The July 2007 draft of Oregon’s Bicycle & Pedestrian Plan Update includes the use of advance stop bars at uncontrolled
marked crosswalks. In this case, the advance stop bars are not limited to midblock locations, but are also allowed at
uncontrolled intersections on multi-lane roads. The draft text is as follows:

One of the main crash types at marked crosswalks on multi-lane roads is the multiple threat crash. This
occurs when a driver in the curb lane stops to let a pedestrian cross, but too close to the crosswalk, masking
visibility of the adjacent travel lane. A motorist proceeding in the adjacent lane doesn’t notice the first car has
stopped to let a pedestrian cross. The pedestrian doesn’t see the other car coming and continues to cross,
which can result in a high speed, fatal or severe injury crash.

The likelihood of a multiple-threat crash is greatly reduced with an advance stop line placed about 30’ ahead
of the crosswalk. This encourages drivers to stop back far enough so a pedestrian can see if a second motor
vehicle is not stopping, and take evasive action. Advance stop bars are recommended at midblock crosswalks
and at uncontrolled intersections on multi- lane roads.

The advance stop line should be supplemented with signs to alert drivers where to stop to let a pedestrian
cross. At least one sign should be placed on the right; another may be placed on a median island.

Recommendation

It is recommended that DDOT develop guidelines and standard details for utilizing advanced stop lines at all multi-lane
uncontrolled crossings. As in the Oregon plan, advance stop bars should be allowed mid-block and at uncontrolled
intersections on multi-lane roads. The adopted standard should follow the proposed language provided in the 2009
MUTCD.

Section 3B.16 Stop and Yield Lines (proposed language with yield references deleted)

Guidance: Stop lines should be used to indicate the point behind which vehicles are required to stop in compliance
with a traffic control signal.
Option: Stop lines may be used to indicate the point behind which vehicles are required to stop in compliance with a
STOP (R1-1) sign, a Stop Here For Pedestrians (R1-5b or R1-5¢) sign, or some other traffic control device that
requires vehicles to stop, except YIELD signs.
Standard: Yield lines shall not be used at locations where drivers are required to stop in compliance with a STOP
(R1-1) sign, a Stop Here For Pedestrians (R1-5b or R1-5c¢) sign, a traffic control signal, or some other traffic control
device.

Stop lines shall consist of solid white lines extending across approach lanes to indicate the point at which the
stop is intended or required to be made.

Guidance: Stop lines should be 12 to 24 in wide.

If used, stop lines should be placed a minimum of 4 ft in advance of the nearest crosswalk line at controlled
intersections, except for yield lines at roundabouts as provided for in Section 3C.04 and at midblock crosswalks. In
the absence of a marked crosswalk, the stop line should be placed at the desired stopping point, but should not be
placed more than 30 ft or less than 4 ft from the nearest edge of the intersecting traveled way.

Stop lines at midblock signalized locations should be placed at least 40 ft in advance of the nearest signal
indication (see Section 4D.14).

If stop lines are used at a crosswalk that crosses an uncontrolled multi-lane approach, the stop lines should be
placed 20 to 50 ft in advance of the nearest crosswalk line, and parking should be prohibited in the area between the
stop line and the crosswalk (see Figure 3B-16).

Standard: 1f stop lines are used at a crosswalk that crosses an uncontrolled multi-lane approach, Stop Here For
Pedestrians (R1-5 series) signs (see Section 2B.11) shall be used.
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Gutidance: Stop lines and Stop Here For Pedestrians signs should not be used in advance of crosswalks that cross an
approach to or departure from a roundabout.
Support:

When drivers yield too close to crosswalks that cross uncontrolled multi-lane approaches, they place
pedestrians at risk by blocking other drivers’ views of pedestrians and by blocking pedestrians’ views of vehicles
approaching in the other lanes.

Option: Stop lines may be staggered longitudinally on a lane-by-lane basis.
Support: Staggered stop lines can improve the driver’s view of pedestrians, provide better sight distance for turning
vehicles, and increase the turning radius for left-turning vehicles.

Section 8B.21 contains information regarding the use of stop lines and yield lines at highway-rail grade
crossings.

following additional criteria should be considered in the District to complement the proposed language above:

®  The application of this treatment should only be used where a crosswalk meets the warrants of the District’s
crosswalk marking policy

®  On streets with parking, it is recommended that parking be restricted near the crosswalk, and curb extensions
be provided to improve sight distances between motorists and pedestrians.

=  Provide additional flexibility to the MUTCD language to reduce parking restrictions where curb extensions are
not feasible. Specify a minimum parking should be restricted between the advance stop line and the crosswalk
(i.e. at least 20 feet on the upstream side).

=  Solid lane line striping should be provided on the upstream side of the stop bar for a distance equivalent to the
required stopping sight distance (i.e. 155 feet at 25 mph, 200 feet at 30 mph, 2004 AASHTO Exhibit 3-1 on
level ground)

=  Consideration should be given to providing an overhead pedestrian crosswalk sign on multi-lane roadways with
uncontrolled crosswalks
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Medians for Pedestrian Refuge

Current Policy or Practice

Design and Engineering Manual

CHAPTER 31 - SIDEWALKS, CURB AND GUTTER, MEDIANS, DRIVEWAYS AND ALLEYS
31.6.1 General Requirements

Mininum width of raised medians shall be no less than 4 ft. wide as measured from the inside edge of the travel lane. Medians may
be designed for Collector and Local streets if approved by the District Program Manager. The minimum opening in the medians or
islands shall be 3 ft.

Medians may be flush, depressed, or raised. Advantages of depressed medians include improved drainage and snow removal.
Depressed medians should slope downward on a 6:1 slope to a central valley and adequate median drainage provided.

Medians 5 ft. or less in width should be paved except where the special nature of an area might warrant the bigher cost and risk
involved in maintaining grass.

CHAPTER 32 - GEOMETRIC DESIGN FOR COLLECTOR AND LOCAL STREETS
32.3.11 Medians

Existing Street - Medians shall be constructed when there are more than 4 lanes of traffic.
Proposed Street — AASHTO, Chapter VI.

CHAPTER 35 - INTERSECTIONS

35.2.10 Median Islands Separating Opposing Traffic

These islands shall be designed to provide pedestrian refuge. The medians must not obstruct the minimum left turn radius for the
design vebicle. Any landscaped medians shall include drainage facilities to handle sprinkler with trickle irrigation, outfall curb and
gutter should be used. The medians must be placed such that the required visibility in the intersection is not obstructed. Medians
must be placed so they do not dininish the intersection use.

State of the Practice

A number of research studies have shown that pedestrians receive a safety benefit from raised medians. For example, in
Safety Effects of Marked vs. Unmarked Crosswalks at Uncontrolled 1ocations: Executive Summary and Recommended Guidelines, the
presence of a raised median was found to improve the safety of crosswalks. This study found that there was no safety
benefit from medians that were not raised.

ITE’s Context Sensitive Solutions in Designing Major Urban Thoroughfares for Walkable Communities
provides some guidance on the use of medians for pedestrian refuge (20006):
®* Avoid providing overly wide medians at the expense of unreasonably narrowing the roadside. In urban
contexts, roadsides of appropriate widths should take higher priority than wide medians. However, the design
needs to balance the safety, operational, and pedestrian needs of the street.
® In contrast to medians in rural areas, in urban areas the width of medians at intersections should only be as
wide as necessary to provide the desired function (such as pedestrian refuge), otherwise the intersection loses
operation efficiency and vehicles crossing the median may use the width inappropriately (side-by-side queuing,
angled stopping, etc.).
®*  On multi-lane thoroughfares, medians are important to aid pedestrians in their crossings. Even a narrow
median of 6 to 8 ft. can be more desirable to a crossing pedestrian than the same width added to another
element of the thoroughfare.
= If the median will not be landscaped, consider using pavers, colored stamped concrete, stone, or other
contrasting material to create visual interest and an aesthetic appearance.
= At intersection crossings, extend the median nose beyond the crosswalk to provide an enclosed pedestrian
refuge.
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The guidelines further recommend 6 feet as the minimum width for a median that serves as a pedestrian refuge, with a
recommended width of 8 feet.

Designing Sidewalks and Trails for Access Best Practices Design Guide suggests it may be beneficial to provide
shorter curb ramps with a lowered landing area (3” height) to provide the maximum level landing area within the
median. An alternative is to provide a cut-through median with a relatively flat (2% slope) to prevent water from pooling
within the waiting area.

Recommendation

It is recommended that DDOT update its median design standards and policies to better align with current research and
best practices. Language should be added to clarify that when a median is provided with the goal of improving
pedestrian safety, it should be raised rather than flush or depressed. Medians intended for pedestrian refuge should be a
minimum of 6 feet wide (8 feet when feasible). DDOT’s current minimum width is four-feet which is not sufficient to
provide pedestrian refuge.

At intersections, medians provide the best refuge for pedestrians when the median nose extends beyond the crosswalk.
An accessible route through the median is required for pedestrians, either through the use of curb ramps, or a cut-
through.

The standard median and pedestrian refuge detail (601.3) should be changed to add the following:
®  Clearly show that the slope of the opening is directed towards the roadway travel lane to prevent ponding
within the refuge area.
®*  Recommend the 48-inch opening be widened in locations where there are high volumes of pedestrians
®* Recommend the 48-inch opening be widened to match the width of the shared use path when utilized at a
shared use path crossing
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Flashing Warning Beacons

Current Policy or Practice

DDOT does not have a current policy for flashing beacons.

State of the Practice

Flashing Beacons

A flashing beacon is a traffic control signal that operates in a flashing mode (flash rate is
typically one flash per second). It is typically a single light, but can be installed in other
combinations. A common application is to add a flashing amber signal to the top of a standard
pedestrian sign to provide warning of a pedestrian crossing. The flashing signal has also been
used on overhead signs at crosswalks. School zones are sometimes identified with flashing
beacons that operate during specific periods of the day.

In some cases, pedestrian detection is used to activate the beacons. Detection can be either
passive or active. For flashing beacons with active detection a pedestrian must press a
pushbutton. For flashing beacons with passive detection, there are a number of options
including bollards with motion sensors. The MUTCD provides guidance for the use of flashing
beacons in Chapter 4K.

-

Flashing Beacon

Studies have found inconsistent rates of motorist compliance with laws to stop or yield for pedestrians at uncontrolled
crosswalks when only flashing beacons were provided. This is in large part due to variations in roadway conditions at
each of the study sites.

Rapid Flash Beacon, RFB
The Rapid Flash Beacon is a device using LED technology
(instead of the traditional incandescent bulbs) in
combination with crosswalk warning signs. The RFB design _Rapid Flash Beacons
differs from the flashing beacon by utilizing:
= A rapid flashing frequency (60 times per second
vs. 1 per second)
®  Brighter light intensity
=  Ability to aim the LED lighting

Pedestrians

o

Additionally, pauses can be incorporated at chosen intervals
to create patterns and increase motorist recognition of
accompanying information.

Rapid Flash Beacon, Boulder, CO

The RFB can be constructed using solar power to simplify installation. They are currently not included in the MUTCD
but are similar in concept to in-roadway lighting, which is permitted in the MUTCD. REFBs have been used on crosswalk
signs in a number of locations around the US including Boulder, Colorado and St. Petersburg, Florida. Many
jurisdictions have tested the effectiveness of the device and the results indicate that this device increases motorist
compliance to a much higher percentage than the standard flashing beacon.

Boulder uses a pedestrian activated RFB, with the Side-of-Street Uncontrolled Crosswalk sign with imbedded LED
lights. In St. Petersburg, the RFB is also pedestrian activated but is used with a standard W11-2 sign with a separate LED
device. In St Petersburg, the RFB includes an audible message to give the pedestrian crossing safety information, and a
light directed on the pedestrian to improve visibility for approaching motorists. Both cities have evaluated motorists
yielding rates at locations with the RFB. Results are summarized in the following tables.
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St. Petersburg, Florida Motorist Compliance Rates
Lanes 24 Hour | Posted | Median Baseline 7 Day 90 Day 180 Day Location
Volume Speed Yield Rate Yield Yield Yield
Rate Rate Rate
3 12,245 35 No n/a 75% 82% n/a 15t N/61st St
4 18,367 35 Yes n/a 96% 92% 91% 220d Aye N/7th St
4 17,657 35 Yes n/a 60% 62% 68%° 4th St/18%h Ave S
5 19,192 35 Yes 0.26% 84% 82% n/a 58th/3rd Aye N
5 16,352 40 No7 n/a 93% 71% n/a Central Ave/61st St
4 19,422 35 Yes 0.49% 84% 82% n/a MLK St/15% ave S
4 12,723 35 No#8 n/a 78% 93% 76% 9th Ave N /26t St
City of Boulder Compliance Results — Pedestrian actuated flashing signs
Pedestrian
Vehicle Volume Yield Yield
Year Volume (3 peak Compliance | Compliance | Percent
Location Installed | (daily) * hours) (Before) (After) Increase
Pearl (2900 Block) 10/00 24,000 70 26% 54% +110%
Canyon & 11" Street 01/01 19,000 460 358% 80% +110%
Broadway & Pleasant 07/01 39,000 530 16% 1% +340%
removed
10/04
Broadway & 18" Street 07/01 43,000 440 23% 78% +240%
Pearl west of 48" Street 01/02 18,000 10 0% 9% Infinite
removed
07/03
Folsom & Walnut 06/02 23,000 100 11% 54% +390%
Broadway & Norwood 09/02 17,000 20 6% 60% +900%
Valmont & Center Green 07/03 24,000 10 6% 83% +1280%
Canyon & 19" Street 02/04 24,000 80 10% 55% +450%
Broadway & 17" Street 10/04 43,000 180 42% 67% +60%
Canyon & 10" Street ** 02/05 19,000 No Data No Data No Data nla

* - Many of the daily traffic volumes have been estimated from peak-hour turning
movement counts and should be considered approximations.

** - Data collection has not yet occurred.

Recommendation

It is recommended that DDOT develop a flashing beacon policy and sign standard for use at uncontrolled crossings to
better align with current research and best practices. DDOT should develop warrant criteria (similar to the City of
Boulder) to determine when to use the RFB. Factors to consider may include vehicle volume, roadway cross-section,
motorist operating speed, and sight distance. The warrant criteria should be adjusted based on the RFB’s effectiveness in
increasing motorist compliance to stop for pedestrians under various conditions.

Although the RFB device was not in use at the time of the FHWA crosswalk study (so it is not included as a
recommended engineering treatment; see Crosswalk Marking Policy in this chapter), results of testing in St. Petersburg
and Boulder indicate that this device has the ability to dramatically improve motorists’ stopping rate for pedestrians at

6 This is actually a 270 day count, there was no data for 180 days at this location

7 Parking is restricted on this roadway so sight distance to the crosswalk and the sign is ideal because the roadway is flat
and straight. There are opposing left turn pockets (the 5t lane) at this location.

8 Parking is restricted on this roadway so sight distance to the crosswalk and the sign is ideal because the roadway is flat
and straight
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uncontrolled crosswalks. The RFB may be an appropriate treatment for crossing conditions identified in the FHWA
study as requiring a pedestrian signal.

The proposed Side-of-Street Uncontrolled Crosswalk Sign should be utilized as the sign base for the RFB standard in
place of the W11-2 as shown in the example photo. Boulder has adopted the side-of-street sign as the base sign for the
RFB. This will be consistent with the sign proposed for uncontrolled crossings in the District.

d.

DrsTricT DERARTMENT OF TRANSPORTATION

P50



District of Columbia Pedestrian Master Plan

Pedestrian Hybrid Signals (HAWK)
and Pedestrian Volume Signal Warrant

Current Policy or Practice

DDOT does not have a policy for the use of Pedestrian Hybrid Signals (HAWK). DDOT utilizes the existing MUTCD
pedestrian volume signal watrrant (No. 4) shown below.

MUTCD

Section 4C.05 Warrant 4, Pedestrian 1 olume

Standard: The need for a traffic control signal at an intersection or midblock crossing shall be considered if an engineering stndy finds
that both of the following criteria are met:

A. The pedestrian volume crossing the major street at an intersection or midblock location during an average day is 100 or more for each
of any 4 hours or 190 or more during any 1 hour; and

B. There are fewer than 60 gaps per hour in the traffic stream of adequate length to allow pedestrians to cross during the same period
when the pedestrian volume criterion is satisfied. Where there is a divided street having a median of sufficient width for pedestrians to
wait, the requirement applies separately to each direction of vebicular traffic.

The Pedestrian V olume signal warrant shall not be applied at locations where the distance to the nearest traffic control signal along the
major street is less than 90 m (300 f2), unless the proposed traffic control signal will not restrict the progressive movement of traffic.

State of the Practice

Pedestrian Hybrid Signal (Hawk)

As shown in Section 40.2.4 of the Design and Engineering Manual, a traffic signal may be warranted by the MUTCD
(Warrant 4) based on pedestrian volumes. To provide a balance between pedestrian crossing needs and vehicular
movement, some jurisdictions around the country have adopted the Pedestrian Hybrid Signal, otherwise known as the
HAWK (High-intensity Activated CrossWalK) signal. The signal stops traffic when pedestrian activated, and is
appropriate in locations where a full signal may cause unnecessary traffic delay by stopping traffic for the entire
pedestrian phase.

This pedestrian activated signal is a combination of a flashing beacon and a traffic signal with pedestrian pushbuttons
and pedestrian signal heads. It controls traffic on the main road using a combination of red and yellow signal lenses,
while the minor approach is controlled by pedestrian signals and a stop sign for vehicles. This signal has been approved
for inclusion into the MUTCD by the National Committee and is included in the proposed language for the 2009
MUTCD. This signal may also be used at mid-block locations.

In the City of Tucson, Arizona, the HAWK signal, combined with a media campaign, has generated a high motorist yield
rate, increasing compliance from 30 percent under normal conditions to 93 percent over an eight-month study period.
This treatment is profiled in ITE’s Traffic Control Devices Handbook. ‘The signal has proven to be a successful tool to assist
pedestrian crossings of multi-lane arterials with high vehicular volumes while minimizing vehicular delay to the arterial
and discouraging minor roadway cut-through traffic.

Placement

The HAWK signal is best suited for uncontrolled crossings of multi-lane, higher speed or volume roadways where there
is a need to provide occasional pedestrian crossings without inordinate delay to motor vehicles (i.e. school crossings, low
volume neighborhood street crossings of high volume, multi-lane arterials). See proposed MUTCD warrant graphic
included below.
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Design of Vehicular Signal
Traffic signal head with the following 3-lens configuration:

Red — Red
Yellow
Design of Pedestrian Signal
Standard pedestrian countdown signal head

Operation
The HAWK signal remains dark for vehicles and a DON’T WALK signal is shown for pedestrians until it’s activated.
The signal proceeds in the following manner upon activation by a pedestrian:
= A flashing yellow light alerts the driver that conditions are changing and to use caution. (Pedestrians see a
steady “DON’T WALK?” signal)
= A steady yellow light alerts drivers that they should prepare to stop.
= A steady red light gives the clear signal to motorists to stop for pedestrians (pedestrians receive the “WALK”
signal)
= After a set interval, a wigwag flashing red signal (i.e. top and bottom alternating red flash) is used to indicate to
drivers to stop and only proceed after pedestrians have cleared the crosswalk (pedestrians receive the flashing
“DON’T WALK?” signal).

Figure 4F-3. Sequence for a Pedestrian Hybrid Signal

n..n n..n n..n sn..sn
.‘r Dnr st .v

1. Dark Until Activated 2. Flashing Yallow 3. Steady Yellow 4. Steady Red During
Upon Activation Pedestrian Walk Interval
o | DK CEEE T B =
SY  Steady yellow
. ¥ . ¥ . ¥ FY Flashing yellow
5. Altemating Flashing Red During 6. Dark Again Until Activatad Eg Ef::,fiﬁgregd

Pedestrian Clearance Interval

Graphical depiction of operating sequence - graphic proposed for 2009
MUTCD

Proposed language for the 2009 MUTCD defines the HAWK signal operation, provides warrants for its use, and
provides installation guidance. The following pages contain the proposed language.

CHAPTER 4F. PEDESTRIAN HYBRID SIGNALS

Section 4F.01 Application of Pedestrian Hybrid Signals

Support: A pedestrian hybrid signal is a special type of hybrid signal used to warn and control traffic at an
unsignalized location to assist pedestrians in crossing a street or highway at a marked crosswalk.

Option: A pedestrian hybrid signal may be considered for installation at a location that does not meet other traffic
signal warrants to facilitate pedestrian crossings.

Standard: 1f used, pedestrian hybrid signals shall be used in conjunction with signs and pavement markings to warn
and control traffic at locations where pedestrians enter or cross a street or highway. A pedestrian hybrid signal shall
only be installed at a marked crosswalk.

Guiidance: If a location meets the traffic control signal warrants under Sections 4C.05 and/or 4C.06 and a decision is
made not to install a traffic control signal, a pedestrian hybrid signal should be considered. If one of the signal
warrants of Chapter 4C is met and a traffic control signal is justified by an engineering study, and if a decision is
made to install a traffic control signal, it should be installed based upon the provisions of Chapters 4D and 4E.

If a traffic control signal is not justified under the signal watrrants of Chapter 4C and if gaps in traffic are not

adequate to permit pedestrians to cross, or if the speed for vehicles approaching on the major street is too high to
permit pedestrians to cross, or if pedestrian delay is excessive, the need for a pedestrian hybrid signal should be
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considered on the basis of an engineering study that considers major-street volumes, speeds, widths, and gaps in
conjunction with pedestrian volumes, walking speeds, and delay.

For a major street where the posted or statutory speed limit ot the 85th-percentile speed is 60 km/h ot less ot is 35
mph or less, the need for a pedestrian hybrid signal should be considered if the engineering study finds that the
plotted point representing the vehicles per hour on the major street (total of both approaches) and the
corresponding total of all pedestrians crossing the major street for 1 hour (any four consecutive 15-minute periods)
of an average day falls above the applicable curve in Figure 4F-1 for the length of the crosswalk.

For a major street where the posted or statutory speed limit or the 85th-percentile speed exceeds 60 km/h or
exceeds 35 mph, the need for a pedestrian hybrid signal should be considered if the engineering study finds that the
plotted point representing the vehicles per hour on the major street (total of both approaches) and the
corresponding total of all pedestrians crossing the major street for 1 hour (any four consecutive 15-minute periods)
of an average day falls above the applicable curve in Figure 4F-2 for the length of the crosswalk.

For crosswalks that have lengths other than the four that are specifically shown in Figures 4F-1 and 4F-2, the values
should be interpolated between the curves.

Section 4F.02 Design of Pedestrian Hybrid Signals

Standard: Except as otherwise specified in this Section, a pedestrian hybrid signal shall meet the provisions of
Chapters 4D and 4E.

A pedestrian hybrid signal face shall consist of three signal sections, with a CIRCULAR YELLOW signal indication
centered below two horizontally alignhed CIRCULAR RED signal indications (see Figure 4F-3).

When an engineering study finds that installation of a pedestrian hybrid signal is justified, then:
A. At least two pedestrian hybrid signal faces shall be installed for each approach of the major street,
B. A stop line shall be installed for each approach of the major street,
C. A pedestrian signal head conforming to the provisions set forth in Chapter 4E shall be installed at each end
of the marked crosswalk, and
D. The pedestrian hybrid signal shall be pedestrian actuated.
Guidance: When an engineering study finds that installation of a pedestrian hybrid signal is justified, then:
A. Parking and other sight obstructions should be prohibited for at least 30 m (100 ft) in advance of and at
least 6.1 m (20 ft) beyond the marked crosswalk,
B. The installation should include suitable standard signs and pavement markings, and
C. If installed within a signal system, the pedestrian hybrid signal should be coordinated.

On approaches having posted speed limits or 85th-percentile speeds in excess of 60 km/h (35 mph) and on
approaches having traffic or operating conditions that would tend to obscure visibility of roadside hybrid signal face
locations, both of the minimum of two pedestrian hybrid signal faces should be installed over the roadway.

On multi-lane approaches having posted speed limits or 85th-percentile speeds of 60 km/h (35 mph) or less, either
a pedestrian hybrid signal face should be installed on each side of the approach (if a median of sufficient width
exists) or at least one of the pedestrian hybrid signal faces should be installed over the roadway.

Support: Section 4D.11 contains additional provisions regarding lateral and longitudinal positioning of signal faces
for approaches having a posted or 85th-percentile speed exceeding 60 km/h or exceeding 40 mph.

Standard: A CROSSWALK STOP ON RED (symbolic circular red) (R10-23) sign (see Section 2B.59) shall be
mounted adjacent to a pedestrian hybrid signal face on each major street approach. If an overhead pedestrian hybrid
signal face is provided, the sign shall be mounted adjacent to the overhead signal face.

Option:

A Pedestrian (W11-2) sign (see Section 2C.52) with an AHEAD (W16-9P) supplemental plaque may be placed in
advance of a pedestrian hybrid signal. A warning beacon may be installed to supplement the W11-2 sign.

Guidance: 1f a warning beacon supplements a W11-2 sign in advance of a pedestrian hybrid signal, it should be
programmed to flash only during the yellow and red signal indications of the pedestrian hybrid signal.

Standard: 1f a warning beacon is installed to supplement the W11-2 sign, the design and location of the beacon shall
comply with the provisions of Sections 41..01 and 41..03.
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If a pedestrian hybrid signal is installed at or immediately adjacent to an intersection with a side road or driveway,
vehicular traffic on the side road or driveway shall be controlled by STOP signs.

Section 4F.03 Operation of Pedestrian Hybrid Signals
Standard: Pedestrian hybrid signal indications shall be dark (not illuminated) during periods between actuations.

Upon actuation by a pedestrian, a pedestrian hybrid signal face shall display a flashing CIRCULAR YELLOW signal
indication, followed by a steady CIRCULAR YELLOW signal indication, followed by both steady CIRCULAR
RED signal indications during the pedestrian walk interval, followed by alternating flashing CIRCULAR RED signal
indications during the pedestrian clearance interval (see Figure 4F-3). Upon termination of the pedestrian clearance
interval, the pedestrian hybrid signal faces shall revert to a dark (not illuminated) condition.

Except as noted in the Option below, the pedestrian signal heads shall continue to display a steady UPRAISED
HAND (symbolizing DONT WALK) signal indication when the pedestrian hybrid signal faces are either dark or
displaying flashing or steady CIRCULAR YELLOW signal indications. The pedestrian signal heads shall display a
WALKING PERSON (symbolizing WALK) signal indication when the pedestrian hybrid signal faces are displaying
steady CIRCULAR RED signal indications. The pedestrian signal heads shall display a flashing UPRAISED HAND
(symbolizing DONT WALK) signal indication when the pedestrian hybrid signal faces are displaying alternating
flashing CIRCULAR RED signal indications. Upon termination of the pedestrian clearance interval, the pedestrian
signal heads shall revert to a steady UPRAISED HAND (symbolizing DONT WALK) signal indication.

Option: Where the pedestrian hybrid signal is installed adjacent to a roundabout to facilitate crossings by pedestrians
with visual disabilities and an engineering study determines that pedestrians without visual disabilities can be allowed
to cross the roadway without actuating the pedestrian hybrid signal, the pedestrian signal heads may be datk (not
illuminated) when the pedestrian hybrid signal faces are dark.

Gutidance: The duration of the flashing yellow interval should be determined by engineering judgment. The steady
yellow interval should not have a duration of less than 3 seconds or more than 6 seconds (see Section 4D.26). The
longer intervals should be reserved for use on approaches with higher speeds.

Pedestrian Volume Signal Warrant (No. 4)

Proposed language and figures have been developed for the next edition of the MUTCD to simplify the pedestrian
volume signal warrant (warrant 4). The proposed warrant eliminates the gap analysis required by the existing warrant,
and is based on a combination of pedestrian volume and vehicle volume (a surrogate for gaps). The proposed graphic
depicting the pedestrian signal warrant is shown below. If a crossing meets this warrant, the designer has the option to
choose ecither a full signal or the hybrid pedestrian signal.

Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume
500 : : : : :

400 |
TOTAL OF ALL
PEDESTRIANS 3gp |
CROSSING
MAJOR STREET-
PEDESTRIANS 200
PER HOUR (PPH)

300 400 500 600 700 800 900 1000 1100 1200 1300 1400

MAJOR STREET —TOTAL OF BOTH AFPROACHES —
VEHICLES PER HOUR (VPH)

*Note: 107 pph applies as the lower threshold voiume.

Revised warrant criteria for Warrant 4 — graphic proposed for 2009 MUTCD
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Recommendation

It is recommended that DDOT consider adopting the proposed language for the 2009 MUTCD for both the pedestrian
volume signal warrant and the Pedestrian Hybrid Signal. DDOT may want to consider adjust the parking restriction (100
feet — 4F.02 A) in the proposed language as this standard was developed based on suburban-area installation criteria
where the vehicular and roadway characteristics may not be directly comparable to the District.

This signal will be a useful tool for roadways with an uncontrolled crossing where a marked crosswalk alone is not
recommended (per the Crosswalk Marking Policy in this chapter) and where the installation of a full signal will cause
excessive vehicular delay or induce traffic to shift to lower volume neighborhood streets. This signal will also be an
important option for improving the safety of crosswalks on the cities multi-lane arterials that do not have median
islands. Although this device was not in widespread use at the time of the FHWA crosswalk study, it may be an
appropriate treatment for uncontrolled crossings that require a signal as per the study.

Recommendations for pedestrian pushbuttons, accessible pedestrian signals, and crosswalk warrants are located on
separate policy sheets.
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School Zones

Current Policy or Practice

DDOT does not have a comprehensive School Zone policy, but in practice stripes school zone crosswalks with
high visibility crosswalk striping. DDOT does provide a traffic signal warrant for School Crossings, a flashing
beacon for school crosswalks, and some guidance on types of crosswalk markings near schools.

Design and Engineering Manual

CHAPTER 40 - TRAFFIC SIGNAL DESIGN

40.2.5 Warrant 5 — School Crossing (Note: This Text is taken from Section 4C.06 of The MUTCD

Warrant 5, School Crossing.)

The School Crossing signal warrant is intended for application where the fact that school children cross the major street is the

principal reason to consider installing a traffic control signal.

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 school children 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 children are using the crossing
is less than the number of minutes in the same period and there are a minimum of 20 students during the highest crossing hour.

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 gones, school crossing gnards, or a grade separated crossing.

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.

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

If at an intersection, the traffic control signal should be traffic-actuated and should include pedestrian detectors. If at a non-
intersection crossing, the traffic control signal should be pedestrian-actnated, parking and other sight obstructions should be
probibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk, and the installation should include suitable
standard signs and pavement markings.

40.12.5 Flashing Beacons at School Crosswalks
Flashing beacons at school crosswalks may be installed on city’s streets.

State of the Practice

The Part 7 of the MUTCD, “Traffic Controls for School Areas” provides detailed standards and guidance on school
areas (not shown here). Standards and guidance are provided on a number of topics, including school zone signage,
reduced speed zones, crosswalk markings, crossing guards, and many other topics. For example, the MUTCD standard
cleatly states that if used, the School Crosswalk Warning assembly shall not be used at marked crosswalks other than
those adjacent to schools and those on established pedestrian routes.” Further guidance is given, stating that “the School
Crosswalk Warning assembly should be installed at marked crosswalk(s), including those at signalized locations, used by
students going to and from school.”

Recommendation

It is recommended that DDOT adopt the standards and guidance found in the “Traffic Controls for School Areas”
portion of the MUTCD. This includes the guidance for creating school route plans for each school, and standards and
guidance for school signs, crosswalk markings, crossing guards, and pavement word and symbol markings.

The following is intended to provide additional guidance beyond what is provided in the MUTCD:

Sign Color
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It is recommended that a fluorescent yellow-green background be used for all school-related signs to provide maximum
visibility. The MUTCD recommends that “when the fluorescent yellow-green background color is used, a systematic
approach featuring one background color within a zone or area should be used. The mixing of standard yellow and
fluorescent yellow-green backgrounds within a zone or area should be avoided.”

Crosswalk Markings

DDOT should continue its existing practice of providing high visibility crosswalk markings at intersections adjacent to
school blocks, and along selected home school routes within four blocks of a school. DDOT should establish this
practice as a standard policy.

Pavement Word and Symbol Markings

Per the MUTCD, “word and symbol markings on the pavement are used for the purpose of guiding, warning, or
regulating traffic.” The SCHOOL pavement marking may be used to draw motorists’ attention to the school zone. In
the FHWA Course on Bicycle and Pedestrian Transportation, it is stated that these pavement markings “may be helpful on
high-volume or high speed streets with unusual geometrics (such as vertical or horizontal curves) in advance of a
pedestrian crossing area... Their use should be kept to a minimum to retain effectiveness.”

Warrant 5—School Crossing

It is recommended that DDOT maintain its School Crossing warrant for traffic signals, as described in Chapter 40 of the
Design and Engineering Manual.
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Bus Stop Siting

Current Policy or Practice

DDOT does not have a standard policy on bus stop siting. Field observations in the District of Columbia indicate that it
is common practice to locate bus stops on the near side of intersections. The following text is relevant to DDOT’s
procedures for signing bus stops and coordination with other agencies:

Design and Engineering Manual

CHAPTER 5 - GUIDELINES FOR TRAFFIC

5.9 Mass Transit Accommodations

The Program Manager/ Project Manager must confer with the Mass Transit Division, in the Transportation Policy and Planning
Adpministration (TPPA), concerning public transit issues. On Federal Aid projects involving public transit,

FHW.A, DDOT, and FT A shall coordinate to facilitate project selection, approval, and completion. The decision to implement transit
accommodations is usnally a joint effort between the FHW.A, FT.A, WMATA, and DDOT. Appropriate design standards and
plans, and project decision type documentation should be sent to the FHW.A and to transportation agencies for review and advisement
when appropriate. Transit projects should be considered in both the planning and the design process. The planning process should consider
major capital investments and issues, such as light rail or commuter rail lines, high-occupancy vebicle lanes, or major expansions to bus
SyStenss.

The design process should not only consider major project decisions, but should also include consider smaller elements that wonld
accommodate and facilitate transit service delivery, such as park-n-ride lots, and bus stops/pads/ shelters. In scoping stage, the Project
Manager should consider future mass-transit needs and incorporate appropriate elements into the project scope. It is important to ensure
that project design does not preclude future transit options. The Project Manager should coordinate with WMATA on long-range
planning necessary to incorporate transit elements into the plans. The Project Manager is responsible for the coordination of any bighway
construction plans that involve high-occupancy vebicle lanes, parking facilities, bus pullouts, ete.

CHAPTER 43 - GUIDELINES FOR PAVEMENT MARKINGS AND SIGNAGE

43.13.4 Bus Stop Signage

The Metro Bus stop sign should be located at the beginning of the bus stop after the 50 fi. taper. These signs will be installed by the
Washington Metropolitan Area Transit Authority (WMATA).

“No Standing or Parking — Metro Bus Zone” signs should be posted at both ends of the bus stop. These signs will be installed by
DDOT.

State of the Practice

Several publications provide excellent guidance on the placement of bus stops and associated amenities. In most recently
published bus stop siting guidelines, decisions regarding the location of bus stops are discussed in the context of the
intersection, pedestrian safety and access, and the bus route.

The Arlington County Bus Stop Design Standards presents recommendations for the use of near side, far side, and mid block
bus stops in addition to the advantages and disadvantages of the location choices (see Table 1).
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Table 1: ADVANTAGES AND DISADVANTAGES OF STOP PLACEMENT
RELATIVE TO THE NEAREST INTERSECTION

Bus Stop Advantages Disadvantages Recommended When the Following
Location Conditions Exist
Near-side -Less potential conflict with traffic  -Potential conflicts with right-turning -When traffic is heavier on the far-
(located turning onto the bus route street from traffic as cars may cut in front of the side than on the approaching side of
immediately a side street. bus while it 1s stopped. the intersection.
before an
intersection) -Passengers usually deboard closer to -The stopped bus obscures the sight -When pedestrian access and existing
a crosswalk distance of drivers entering from the landing area conditions on the near-
right as well as crossing pedestrians. side are better than on the far-side.
-At intersections controlled by a stop -When street crossings and other
sign, the stopped bus may block pedestrian movements are safer when
visibility of the sign. the bus stops on the near-side than
the far-side.
-At signalized intersections, may
result in schedule delays. -When the bus route continues
straight through the intersection.
Far-Side -Does not conflict with vehicles -The stopped bus obscures the sight -When traffic is heavier on the near-
(located turning right off of the direction of  distance to the right of drivers side than on the far-side of the
immediately the bus route. entering from the cross street to the intersection.
after an right of the bus.
intersection) -Appropriate after the route has made -At intersections where heavy left or

a left-hand or right-hand turn.

-The stopped bus does not obscure
sight distance to the left for vehicles
entering or crossing from the side
street.

-At signalized intersections, buses
can more easily re-enter traffic.

-The stopped bus does not obscure
traffic control devices or pedestrian
movements at the intersection.

-If the bus stopping area is of
inadequate length, the rear of the
stopped bus will block the cross street-When pedestrian access and existing
(especially an issue for stops where landing area conditions on the far-
more than one bus may be stopped at side are better than on the near-side.
a time).

right turns occur.

-At intersections where traffic
conditions and signal patterns may
cause delays.

-If the bus stops in the travel lane, it
may result in queued traffic behind it
blocking the intersection.
-At intersections with transit signal
priority treatments.

Mid-Block
(located 300
feet or more
beyond or
before an
intersection)

-The stopped bus does not obstruct
sight distances at an intersection.

-May be closer to major activity
centers than the nearest intersection.

-When traffic or street/sidewalk
conditions at the intersection are not
conducive to a near-side or far-side
stop.

-Requires most curb clearance of the
three options (unless a mid-block
sidewalk extension is built).

-Encourages mid-block jaywalking.

-When the passenger traffic generator
-May increase customer walking is located in the middle of the block.
distances if the trip generator is close
to an intersection. -When the interval between adjacent
stops exceeds stop spacing standards

for the area.

-When a mid-block stop is
compatible with a corridor or district
plan.
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Other factors to be considered in selecting a bus stop location discussed in the Arlington County Guideline:

Sidewalk Conditions - Stops should be located and constructed to make use of existing sidewalk facilities, or
new sidewalk facilities should be constructed to provide pedestrian access to the bus stop. Bus shelters,
benches, and sign poles should be installed off of (but connected to) the main sidewalk path. At stops with
heavy ridership, additional passenger waiting/standing areas should be constructed off of the main sidewalk so
that waiting passengers do not block passage of other pedestrians.

Crosswalks - Bus stops should ideally be located close to existing crosswalks to encourage safe pedestrian
crossings, but also located so that a stopped bus will neither block a crosswalk nor obstruct pedestrian visibility
of oncoming traffic and vice-versa. In general, it is safer to locate the bus stop on the far side of a crosswalk, so
that passengers will cross behind, rather than in front of, the bus.

Driveways - Driveways should only be blocked at stops with very brief dwell times. It is preferable to fully,
rather than partially, block a driveway in these cases, to prevent other vehicles from attempting to squeeze by
the bus in a situation with reduced sight distances.

Potential Landscaping Issues - The presence of trees and bushes at a bus stop may necessitate periodic
landscaping at the stop to prevent buses from hitting tree branches and bushes from encroaching on sidewalks.
Tall bushes are also a potential security problem, and additional lighting should be considered at stops with this
issue.

Lighting - Adequate lighting is important for passenger comfort and security as well as for visibility of waiting
passengers to the bus and other oncoming traffic. Bus stops which are served after dark should be located
where they will be illuminated at night, preferably from an overhead street light. If this is not possible, lighting
should be installed at the stop.

Limited Visibility Over Hills and Around Curves - Bus stops should not be located over the crest of a hill,
immediately after a right-hand curve in the road, or at other locations that limit the visibility of the stopped bus
to oncoming traffic. If the bus stops in the travel lane at such locations, it is in danger of being struck from the
rear. Even if the bus pulls off the road at such stops, pulling back into the travel lane presents crash potential.
If a bus stop must be located at such a stop, approaching cars should be warned of the need to be prepared to
stop.

On-Street Parking - Locating a bus stop in an area with existing curbside parking requires either removal of
enough parking to permit the bus to pull off, service the stop, and re-enter the travel lane, or installation of a
sidewalk extension or curb bulb to provide passenger access to the bus.

Proximity to Major Trip Generators - When feasible, a bus stop should be located to minimize walking
distances to the activity center that is expected to generate the most ridership.

Right-of-Way Considerations - If a bus stop may be a future candidate for transit shelter or bench installation, a
site should be selected that includes adequate right-of-way for constructing improvements.

Transfer Locations - Bus stops where transfer activity between routes is heavy, stops should be located to
minimize street crossings of passengers transferring to other routes.

Compatibility with Adjacent Properties - Care should be taken to avoid locating a bus stop immediately
adjacent to land uses which are highly sensitive to the effects of bus fumes and noise.

Drainage - Areas which tend to accumulate standing water should be avoided or improved. However, bus stops
should not be located so that passengers are required to step over catch basins when deboarding the bus, as
this creates a potential tripping hazard.

Bicycle Facilities - To the extent feasible, bus stops should be located so they do not block bicycle travel lanes.
Bus stops should also be located so that bicycle racks do not block pedestrian access to the bus boarding and
deboarding area.

Safety and Security: Traffic safety issues are discussed in the context of bus stop placement considerations. Curbside
safety and security issues include:

location of storm drains and catch basins which put passengers at risk of catching a foot under one when
boarding or deboatding the bus

uneven sutrfaces which could result in a fall

slope of the terrain surrounding the landing area which can put passengers in danger of falling in an adjacent
ravine or into the travel lane

presence of hazardous objects, such as broken street furniture and jagged edges

surface traction (for example, stone aggregate can be exceedingly slippery when wet for
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®  wheelchair users)

®  water accumulation areas which can also result in icy surfaces in winter months

= overgrown bushes which could potentially present a security hazard as well as encroach on the sidewalk and
landing area

= other obstacles in the sidewalk that, in addition to making it inaccessible, force pedestrians to walk in the street,
and area lighting.

Recommendation

The current DDOT policy is not adequate to determine the appropriate location of bus stops with regards to traffic
flow, safety, and amenities. It is recommended that DDOT adopt the Arkington County Bus Stop Design Standards. This is a
comprehensive guide that addresses the numerous considerations required for bus stop siting in the District, and it has
already been approved by the Washington Metropolitan Transit Authority (WMATA). It is recommended that the bus
stop siting policy generally favor far side bus stops.

Modifications to the guide will be necessary to account for unique elements of the District roadway environment,
DDOT bus stop shelter designs, and bus routing.

It is recommended that DDOT systematically review all bus stops located at uncontrolled crosswalks in the District and
develop a plan to bring them into compliance with the bus stop siting policy.

It is recommended when roadways are being constructed, reconstructed or resurfaced that DDOT review and relocate
as necessary all existing bus stops to meet the bus stop policy.
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Work Zones

Current Policy or Practice

Summary of the 12/14/07 Departmental Order ?

The District Department of Transportation is responsible for regulating the temporary
occupancy of public space during construction on both private property and public space. As
part of this responsibility, DDOT reviews and approves traffic control plans governing the safe
routing of pedestrians and vehicles around the work zone in public space.

To ensure that work zones adjacent to sidewalks minimize disruption to the normal pedestrian
pathways while providing adequate protection for pedestrians, DDOT shall review all traffic
control plans that include a covered walkway on the sidewalk or the roadway or that include
an open walkway on the sidewalk or in the roadway and are submitted with applications for
public space permits to ensure that the plan is consistent with the standards in the District
Guideline and Standards for Traffic Control: Work Zone Safety Pocket Guide and the District
Temporary Traffic Control Manual: Work Zone Manual 2006 Edition.

It is the general policy of DDOT that, in accordance with the Manual on Uniform Traffic Control
Devices, 2003 Edition, traffic control plans should replicate the existing pedestrian pathway as
nearly as practical and the pedestrian pathway should not be severed or moved for non-
construction activities such as parking for vehicles or the storage of materials or equipment. All
traffic control plans submitted with applications for public space permits shall include a
schedule of work. The proposed traffic control plan shall provide a pedestrian pathway
consistent with the phase of work as outlined in the District Guideline and Standards for Traffic
Control: Work Zone Safety Pocket Guide and the District Temporary Traffic Control Manual:
Work Zone Manual 2006 Edition and the attached document titled Pedestrian Protections and
Phases of Construction.

Modification from this policy is allowed based on site-specific conditions. Modification must be
requested in writing when submitting the traffic control plan and public space permit

application. The request must explain the nature of the modification requested and the site-
specific conditions that require the modification.

State of the Practice

Recommendation

It is recommended that DDOT implement the work zone policy and adopt it into District Code to apply to all new
projects.

It is recommended that DDOT review all existing construction projects with closed sidewalk access and assess the
ability to retrofit the project site to comply with the new work zone policy.

9 http://ddot.dc.gov/ddot/cwp/view,a,1250,q,642974,ddotNav_GID,1758,ddotNav,%7C34358%7C.asp
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