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Remarks and Instructions

What's changed in the Design Manual for July 2014?

For a summary of the 2014 Substantial Revisions and Technical Errata and Spot Corrections, see page 3.

How do you stay connected to current design policy?

It’s the designer’s responsibility to apply current design policy when developing transportation projects
at WSDOT. The best way to know what’s current is to reference the manual online.

Access the current electronic WSDOT Design Manual, the latest revision package, and individual
chapters at: ¥ www.wsdot.wa.gov/publications/manuals/m22-01.htm

We're ready to help. If you have comments or questions about the Design Manual, please
don’t hesitate to contact us.

Area of Practice Your Contacts
Geometric Design Andrew Beagle 360-705-7272 BEAGLEA@wsdot.wa.gov
Roadside Safety and Traffic Barriers | Jeff Petterson 360-705-7246  PETTERJ@wsdot.wa.gov

Chris Schroedel 360-705-7299  SCHROEC@wsdot.wa.gov

General Guidance and S ort
" upp John Donahue 360-705-7952 DONAHJO@wsdot.wa.gov

To get the latest information on individual WSDOT publications:

Sign up for email updates at: Y& www.wsdot.wa.gov/publications/manuals/

HQ Design Office Signature Phone Number
/s/ Pasco Bakotich Il 360-705-7952
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Remove/lnsert instructions for those who maintain a printed manual

NOTE: Replace the Title Page, Foreword, and Comment Form in both volumes.

CHAPTER/SECTION

REMOVE PAGES

INSERT PAGES

VOLUME 1

Contents/Exhibits

1-1-1-12

1-1-1-12

100  Manual Description Entire Chapter Entire Chapter
210 Public Involvement and Hearings 210-1-6, 9&10, 21-24 210-1-6, 9&10, 21-24
225 Environmental Coordination Entire Chapter Entire Chapter
300 Design Documentation, Approval, and Process Review 300-15&16 300-15&16
301 Design and Maintenance Coordination N/A (NEW) Entire Chapter
305 Managing Projects Entire Chapter Entire Chapter
320  Traffic Analysis Entire Chapter Entire Chapter-
321  Sustainable Safety N/A (NEW) Entire Chapter
400  Surveying and Mapping Entire Chapter Entire Chapter
550 Interchange Justification Report Entire Chapter Entire Chapter
700 PrOJ.ect De\./elopment Roles and Responsibilities for 700-182 700-182
Projects With Structures
730  Retaining Walls and Steep Reinforced Slopes 730-17&18 730-17&18
900 Roadsides Entire Chapter Entire Chapter
910, 920, 930, 940 Entire Chapters All Retired

950  Public Art Entire Chapter Entire Chapter
1010 Work Zone Safety and Mobility Entire Chapter Entire Chapter
1020 Signing 1020-1&2, 5&6 1020-1&2, 5&6
1040 Illumination Entire Chapter Entire Chapter
1050 ITS Entire Chapter Entire Chapter
VOLUME 2

Contents/Exhibits

2-1-2-20

2-1-2-18

1100 Design Matrix Procedures Entire Chapter Entire Chapter
1120 Basic Design Level Entire Chapter Entire Chapter
1130 Modified Design Level 1130-1&2, 13&14 1130-1&2, 13&14
1140 Full Design Level 1140-1&2, 5&6, 13&14 1140-1&2, 5&6, 13&14
1150 Context and Modally Integrated Design — Main Streets N/A (NEW) Entire Chapter
1300 Intersection Control Type Entire Chapter Entire Chapter
1310 Intersections 1310-19-22 1310-19-22
1330 Traffic Control Signals 1330-1&2, 15-18 1330-1&2, 15-18
. I 1510-1&2, 23-26, 1510-1&2, 23-26,

1510 Pedestrian Facilities 37-40, 43844 37-40, 43844
1515 Shared-Use Paths 1515-5&6, 11&12 1515-5&6, 11&12
1600 Roadside Safety 1600-9-14 1600-9-14

) . 1610-1-4, 7&8, 11-18, 1610-1-4, 7&8, 11-18,
1610 Traffic Barriers 27-30, 35836 27-30, 35836
1620 Impact Attenuator Systems Entire Chapter Entire Chapter
Glossary Entire Glossary Entire Glossary

About revision marks:

« A new date appears in the footer of each page that has changes or new/different pagination.

o When a chapter is new or substantially rewritten (like 950 and 1150), no revision marks are applied.

¢ Some pages with only deletions and no new text have a new date, but no revision marks.
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Summary of Design Manual Changes — July 2014
(Revisions merit careful study beyond this summary)

Highlights of the More Substantial Revisions

Chapter 100 — Manual Description

¢ This revision cycle, we are using Chapter 100 to promote additional information on “practical
solutions.” This chapter includes the new section on practical solutions, as well as the usual
administrative changes to reflect changes to the Design Manual organization.

e Describes new chapters: 301, 321, and 1150.

Chapter 301 — Highway Design and Maintenance Coordination (NEW)

e New chapter provides project management techniques and timelines to improve coordination
needs between design and maintenance staff.

¢ Provides tools to improve the outcome of maintenance reviews, improving knowledge and planning
for project asset placement.

e Improves asset decision making, providing a mechanism for analysis of asset life cycle cost.

Chapter 320 - Traffic Analysis

e This chapter has been rewritten to bring it up to date with a host of changes that have taken place
in the last decade (everything from laws to state-of-the-art and state-of-the-practice traffic analysis)
and to better organize the traffic analysis policy and guidance that exists in various organizations of
the department (TIA, IJR, Environmental Discipline Report, Development Services).

e The intent now is that this chapter will apply to Washington State highways for such contexts as:
o0 WSDOT staff or consultants developing WSDOT projects, and
o Consultants putting together a project for a developer (private or public agency).

Chapter 321 — Sustainable Safety (NEW)

¢ This new chapter provides policy and guidance for WSDOT staff involved in safety analyses. Creation
of this chapter follows Secretary’s Executive Order 1085, Sustainable Highway Safety Program.

e The Executive Order sets the overarching policy for the Washington State Department of
Transportation to embark on a more targeted and scientifically-based approach for identifying and
addressing collision risks. The EO directs WSDOT’s Development Division to bring all design tools
and processes in alignment with Sustainable Safety as directed by Highway Safety Executive
Committee. Creation of this new chapter advances WSDOT to this end.

e This chapter also provides links to WSDOT websites on Sustainable Safety generally, and to specific
procedures, resources, and tools. As Sustainable Safety plays out in practice, we anticipate further
updates to Chapter 321 as well as supporting WSDOT websites.

Chapter 550 - Interchange Justification Report

e This chapter is revised coincident with the rewrite of Chapter 320, Traffic Analysis, and with the
development of new Chapter 321, Sustainable Safety.

e Highlights of the changes to Chapter 550 include:
o0 The discussion of project description has been updated in IJR Policy Point 1.
o Collision Analysis, part of IJR Policy Point 3, has been substantially revised to cover
safety analysis tools and procedures, and reference use of Chapter 321.
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o0 Review and approval guidance has been moved to the back of the chapter.
o0 The flow chart exhibits have been updated to emphasize coordination between the IJR
and environmental processes.

Chapter 900 — Roadsides
e This chapter has been rewritten by the HQ Roadside and Site Development Section, with input from
region peers, to coincide with the new Roadside Policy Manual (RPM) published October 2013.

e The intent of revised Chapter 900 is to provide awareness for designers to use the RPM and the
Roadside Manual and to engage landscape architects in the project development process.

Chapters 910, 920, 930, and 940

e These chapters have been retired from the Design Manual. Their covered topics (contour grading,
vegetation, irrigation, and soil bioengineering) are found in the Roadside Manual.

Chapter 950 — Public Art

e The HQ Roadside and Site Development Section, with input from regions, made revisions
to this chapter, recognizing the new Roadside Policy Manual published October 2013, the
discontinuance of the Roadside Classification Plan, and lessons learned regarding public art
on WSDOT projects.

Chapter 1010 — Work Zone Safety and Mobility

e This chapter has been reorganized by the HQ Traffic Office. The revisions include:

o0 Arevised section on Positive Protection Devices
o Developing Transportation Management Plans
0 Public information strategies

o0 Full section numbers added to subsections

Chapter 1040 — lllumination
e The HQ Traffic Office has revised WSDOT illumination policy, removing or modifying required
illumination areas, as well as other changes in the chapter.

e Some prior required illumination areas have been dropped. Accordingly, you will note some sections
and exhibits are labeled “Vacant” in the chapter.

A new “Adaptive Lighting” section has been added.

References have been updated.

Several new illumination terms were added in the Design Manual Glossary.

Chapter 1050 - Intelligent Transportation Systems

e Chapter 1050 has been rewritten by collaboration between the HQ Traffic Office and FHWA,
Washington Division. These efforts resulted in a complete update to the ITS chapter, presenting
consistent procedures and expectations for all parties involved.

e The same material has recently been published in Chapter 41 of the Local Agency Guidelines as well,
getting consistent information into the hands of all who may be developing ITS projects.
Chapter 1100 — Design Matrix Procedures

e Revision incorporates Project Delivery Memo #12-01 — Preservation Project Scope of Work, as
shown by revision tracking on the design matrices.

e Minor changes made to the chapter text, including updated links and chapter references.
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Chapter 1120 — Basic Design Level
e Revision incorporates Project Delivery Memo #12-01 — Preservation Project Scope of Work.

e Chapter rewritten; sections are organized to better align with elements listed on the design
matrices.

Chapter 1130 — Modified Design Level

e Revision incorporates Project Delivery Memo #13-03 — Practical Design Speed Policy: revised
1130.02, Design Speed; removed table (Exhibit 1130-1); revised Design Speed row on Exhibits 1130-
10 & 1130-11.

e Adds a sentence to the General section referring designers to new Chapter 1150, Context and
Modally Integrated Design — Main Streets.

Chapter 1140 — Full Design Level

e Revision incorporates Project Delivery Memo #13-03 — Practical Design Speed Policy: revised
1140.07 and removed table (Exhibit 1140-1).

e Adds a sentence to the General section referring designers to new Chapter 1150, Context and
Modally Integrated Design — Main Streets.

Chapter 1150 — Context and Modally Integrated Design — Main Streets (NEW)

e This chapter is an initial phase for “practical design” implementation within WSDOT, emphasizing
flexibility based on context sensitive solutions and balancing performance trade-offs for the regional
and local needs on state highways serving specific place types characterized as traditional main
streets.

¢ This chapter will assist planners, designers, and local agencies to understand how to build consent in
balancing multiple performance needs, and document their influence on the design control/criteria
selection.

Chapter 1300 — Intersection Control Type

e Adds references to new Chapter 321, Sustainable Safety.

¢ Includes additional information and descriptions of alternative intersection types promoted through
the Every Day Counts (EDC) Initiative, listed below:

0 Median U-Turn (MUT) Intersection
0 Restricted Crossing U-Turn (RCUT) Intersection

e Removes unsubstantiated “disadvantages” previously listed for the Roundabout intersection type.
e Adds minor text corrections throughout.

Chapter 1330 — Traffic Control Signals

e Removes some redundant text and shifts it to Chapter 1510.
e Directs designers to coordinate with Region Traffic Engineers in design of crossings.
e Directs readers to the WSDOT Traffic Manual for additional guidance.

Chapter 1510 — Pedestrian Facilities

e Removes the design deviation requirement associated with midblock pedestrian crossings.
e Directs designers to coordinate with Region Traffic Engineers in design of crossings.
e Removes the tabular Exhibit 1510-32 related to crossings and enhancements.
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e Directs readers to the WSDOT Traffic Manual for additional guidance, such as what may have been
found in removed Exhibit 1510-32.

Chapter 1515 — Shared-Use Paths

e Removes the design deviation requirement associated with midblock pedestrian crossings.

Directs designers to coordinate with Region Traffic Engineers in design of crossings.
Directs readers to the WSDOT Traffic Manual for additional guidance.
De-lists chain link fence as a fall protection option.

e Adds chain link fence, and pedestrian rail, as options for vertical drops less than 2’-6”".

Chapter 1600 — Roadside Safety

e Adds guidance about installing rumble strips and lane markers.

Chapter 1610 — Traffic Barriers

e The reintroduction of wood guardrail posts for new construction resulted in the elimination of
section 1610.06(3), the elimination of a paragraph in section 1610.06(4), and the updating of
1610.06(5)(b).

e Sections are renumbered accordingly due to elimination of 1610.06(3).
e Exhibit 1610-9 changes add transitions to concrete barrier and bridge rail for Type 31 guardrail.
e Updates terminal names in Exhibit 1610-12a.

Chapter 1620 — Impact Attenuator Systems

e Reorganizes content and updates text in many sections.
e Adds full subsection numbers throughout.
e Updates list and descriptions of available attenuator models.

e Uses new Exhibits 1620-1a and 1b to consolidate information from previous Exhibits 1620-1 and
1620-5 and adds detail regarding attenuator system configurations.

Technical Errata and Spot Corrections

Chapter 210 — Public Involvement and Hearings

e Changes Environmental Procedures Manual to Environmental Manual.
e Replaces link to Project Management Online Guide.

e Updates link for Context Sensitive Solutions.

Chapter 300 — Design Documentation, Approval, and Process Review

e Incorporates technical correction (page 15) from January 2014.

Chapter 400 — Surveying and Mapping

¢ Incorporates Design Manual Supplement from December 2013.
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Chapter 700 - Project Development Roles and Responsibilities for Projects with
Structures

o Replaces link to Project Management Online Guide.

Chapter 730 — Retaining Walls and Steep Reinforced Slopes

e Text change removes CAICE, which is no longer used by WSDOT, and replaces it with InRoads
on page 17.

Chapter 1020 — Signing
o Replaces “Directive D 32-20” with “Executive Order 1064” on pages 2 and 6.

Chapter 1310 — Intersections

e Corrects references on pages 20 and 21.

Glossary
e Changes Environmental Procedures Manual to Environmental Manual.

e Adds more definitions relevant to revised chapters 320 and 1040.
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Americans with Disabilities Act (ADA) Information

Materials can be made available in an alternative format by emailing the WSDOT Diversity/ADA
Affairs Team at wsdotada@wsdot.wa.gov or by calling toll free: 855-362-4ADA (4232). Persons
who are deaf or hard of hearing may contact that number via the Washington Relay Service at
7-1-1.

Title VI Notice to Public

It is Washington State Department of Transportation (WSDOT) policy to ensure no person

shall, on the grounds of race, color, national origin, or sex, as provided by Title VI of the Civil
Rights Act of 1964, be excluded from participation in, be denied the benefits of, or be otherwise
discriminated against under any of its federally funded programs and activities. Any person who
believes his/her Title VI protection has been violated may file a complaint with WSDOT’s Office
of Equal Opportunity (OEO). For Title VI complaint forms and advice, please contact OEQ’s Title
VI Coordinator at 360-705-7082 or 509-324-6018.

To get the latest information on individual WSDOT publications, sign up for email updates at:
“B www.wsdot.wa.gov/publications/manuals
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Foreword

The Design Manual is for use by Washington State Department of Transportation engineering
personnel and consultant workforces. It provides policies, procedures, and methods for
developing and documenting the design of improvements to the transportation network in
Washington. It has been developed for state facilities and may not be appropriate for all
county roads or city streets that are not state highways.

The Design Manual supplements the engineering analyses and judgment that must be applied
to Improvement and Preservation projects. It provides uniform procedures for documenting
and implementing design decisions.

The Federal Highway Administration has agreed to approve designs that follow the guidance in
the Design Manual; therefore, following the guidance is mandatory for state highway projects.
When proposed designs meet the requirements contained in the Design Manual, little
additional documentation is required.

The complexity of transportation design requires designers to make fundamental trade-off
decisions that balance competing spatial considerations. Although this adds to the complexity
of design, it acknowledges the unique needs of specific projects and the relative priorities of
various projects and programs. Improvements are designed in light of finite transportation
funding. The Design Manual emphasizes “practical design” as a means to produce
environmentally conscious, sustainable, context-based designs that achieve the purpose

and need for the lowest cost. Implementing practical design addresses the needs of all users,
fostering livable communities and modally integrated transportation systems used safely by
all, including motorists, freight haulers, transit, pedestrians, and bicyclists.

Updating the Design Manual is an ongoing process and revisions are issued regularly. The
addition of new or modified design criteria to the Design Manual through the revision process
does not imply that existing features are deficient or inherently dangerous. Nor does it suggest
or mandate immediate engineering review or initiation of new projects. Comments, questions,
and improvement ideas are welcomed. Use the comment form on the next page or the contact
information on the Design Policy Internet Page: Y& www.wsdot.wa.gov/design/policy

/s/ Pasco Bakotich I

Pasco Bakotich lli, P.E.
Director & State Design Engineer,
Development Division
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Comment Form

From: Date:
Phone:

To: WSDOT Headquarters

Development Division, Design Office

Attn: Policy, Standards, and Research Section

PO Box 47329

Olympia, WA 98504-7329
Subject: Design Manual Comment

Comment (marked copies attached):

WSDOT Design Manual M 22-01.11

July 2014
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Volume 1 — Procedures Contents

Division 1 — General Information

Chapter 100 Manual Description
100.01 Purpose
100.02 Presentation and Revisions
100.03  Practical Solutions
100.04 Manual Applications
100.05 Manual Use
100.06 Manual Organization

Chapter 110 Design-Build Projects
110.01 General
110.02 References
110.03 Terminology and Language Used
110.04 Design and Documentation Responsibility

Chapter 120  Planning
120.01 General
120.02 References
120.03  Acronyms and Definitions
120.04 Legislation and Policy Development
120.05 Planning at WSDOT
120.06 Linking Transportation Plans
120.07 Linking WSDOT Planning to Programming

Chapter 130  Project Development Sequence
130.01 General
130.02 References
130.03  Definitions
130.04  Project Development Sequence

Division 2 — Hearings, Environmental, and Permits

Chapter 210  Public Involvement and Hearings
210.01 General
210.02 References
210.03 Definitions
210.04  Public Involvement
210.05 Public Hearings
210.06  Environmental Hearing
210.07  Corridor Hearing
210.08 Design Hearing
210.09 Limited Access Hearing
210.10 Combined Hearings
210.11 Administrative Appeal Hearing
210.12 Follow-Up Hearing
210.13 Documentation
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Contents

Volume 1 — Procedures

Chapter 225

Environmental Coordination

225.01
225.02
225.03
225.04
225.05
225.06
225.07

General

References

Determining the Environmental Documentation
Identifying the Project Classification
Environmental Commitment File
Environmental Permits and Approvals
Documentation

Division 3 — Project Documentation

Chapter 300

Chapter 301

Chapter 305

Chapter 310

Chapter 320

Design Documentation, Approval, and Process Review

300.01
300.02
300.03
300.04
300.05
300.06
300.07
300.08
300.09

General

References

Definitions

Design Documentation
Project Development

FHWA Approval

Design Approval

Project Development Approval
Process Review

Design and Maintenance Coordination

301.01
301.02
301.03
301.04
301.05

Introduction

Communication

Incorporating Maintenance Considerations in Design
Documentation

References

Managing Projects

305.01
305.02
305.03
305.04
305.05
305.06
305.07
305.08

Introduction

References

Definitions

Design Project Management Overview

Cost Estimating for Design Project Development
Value Engineering

Context Sensitive Solutions (CSS)

Additional Design Resources

Value Engineering

310.01
310.02
310.03
310.04
310.05

General

References

Statewide VE Program
VE Procedure
Documentation

Traffic Analysis

320.01
320.02
320.03
320.04
300.05
320.06
320.07

General

References

Design Year and Forecasting Considerations
Definitions

Traffic Analysis Software

Travel Demand Forecasting

Traffic Impact Analysis (TIA)

Volume 1 -2
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Volume 1 — Procedures Contents

320.10 TIA Methodologies
320.11 TIA Mitigation Measures
320.12 TIA Report

Chapter 321  Sustainable Safety
321.01 General
321.02 Sustainable Safety for I-2 Projects
321.03 Sustainable Safety for Other Projects
321.04 Safety Analysis Process and Tools
321.05 References
321.06 Documentation

Division 4 — Surveying

Chapter 400 Surveying and Mapping
400.01 General
400.02 References
400.03  Procedures
400.04 Datums
400.05 Global Positioning System
400.06 WSDOT Survey Monument Database
400.07 Geographic Information System
400.08 Photogrammetric Surveys
400.09 Documentation

Chapter 410 Monumentation
410.01 General
410.02 References
410.03  Control Monuments
410.04  Alignment Monuments
410.05 Property Corners
410.06  Other Monuments
410.07  Filing Requirements
410.08 Documentation

Division 5 — Right of Way and Access Control

Chapter 510 Right of Way Considerations
510.01 General
510.02 References
510.03  Special Features
510.04 Easements and Permits
510.05 Programming for Funds
510.06  Appraisal and Acquisition
510.07 Transactions
510.08 Documentation

Chapter 520  Access Control
520.01 General
520.02 References
520.03  Definitions
520.04 Vocabulary
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Contents

Volume 1 — Procedures

Chapter 530

Chapter 540

Chapter 550

Chapter 560

Limited Access Control

530.01
530.02
530.03
530.04
530.05
530.06
530.07
530.08
530.09
530.10
530.11

General

Achieving Limited Access

Full Control (Most Restrictive)
Partial Control

Modified Control (Least Restrictive)
Access Approaches

Frontage Roads

Turnbacks

Adjacent Railroads

Modifications to Limited Access Highways
Documentation

Managed Access Control

540.01
540.02
540.03
540.04
540.05
540.06
540.07
540.08
540.09
540.10
540.11
540.12
540.13

General

References

Definitions

Design Considerations

Managed Access Highway Classes
Corner Clearance Criteria

Access Connection Categories
Access Connection Permit
Permitting and Design Documentation
Other Considerations
Preconstruction Conference
Adjudicative Proceedings
Documentation

Interchange Justification Report

550.01
550.02
550.03
550.04
550.05
550.06
550.07
550.08

Fencing
560.01
560.02
560.03
560.04
560.05
560.06
560.07

General

References

Procedures

Interchange Justification Report and Supporting Analyses
Report Organization and Appendices

IJR Review and Approval

Updating an IJR

Documentation

General
References
Design Criteria
Fencing Types
Gates
Procedure
Documentation

Volume 1-4
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Volume 1 — Procedures Contents

Division 6 — Soils and Paving

Chapter 610 Investigation of Soils, Rock, and Surfacing Materials
610.01 General
610.02 References
610.03 Materials Sources
610.04 Geotechnical Investigation, Design, and Reporting
610.05 Use of Geotechnical Consultants
610.06 Geotechnical Work by Others
610.07  Surfacing Report
610.08 Documentation

Chapter 620 Design of Pavement Structure
620.01 General
620.02 Estimating Tables

Chapter 630 Geosynthetics
630.01 General
630.02 References
630.03 Geosynthetic Types and Characteristics
630.04 Geosynthetic Function Definitions and Applications
630.05 Design Approach for Geosynthetics
630.06 Design Responsibility
630.07 Documentation

Division 7 — Structures

Chapter 700 Project Development Roles and Responsibilities for Projects
With Structures
700.01 General
700.02 Procedures

Chapter 710  Site Data for Structures
710.01 General
710.02 References
710.03 Required Data for All Structures
710.04  Additional Data for Waterway Crossings
710.05 Additional Data for Grade Separations
710.06  Additional Data for Widenings
710.07 Documentation

Chapter 720 Bridges
720.01 General
720.02 References
720.03  Bridge Locations
720.04 Bridge Site Design Elements
720.05 Documentation

Chapter 730 Retaining Walls and Steep Reinforced Slopes
730.01 General
730.02 References
730.03  Design Principles
730.04 Design Requirements
730.05 Guidelines for Wall/Slope Selection
730.06 Design Responsibility and Process
730.07 Documentation
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Contents

Volume 1 — Procedures

Division 8 — Hydraulics

Chapter 740

Chapter 800

Noise Barriers

740.01
740.02
740.03
740.04
740.05

General
References
Design
Procedures
Documentation

Hydraulic Design

800.01
800.02
800.03
800.04
800.05
800.06

General

References

Hydraulic Considerations
Safety Considerations
Design Responsibility
Documentation

Division 9 — Roadside Development

Chapter 900

Chapter 910
Chapter 920
Chapter 930
Chapter 940
Chapter 950

Roadsides

900.01 General

900.02 References

900.03  Project Development

900.04 Documentation

Retired

Retired

Retired

Retired

Public Art

950.01 General

950.02 References

950.03  Standard Architectural Design
950.04 Criteria for Public Art

950.05 Process and Project Delivery Timing
950.06  Approvals

950.07 Documentation

Division 10 — Traffic Safety Elements
Chapter 1010 Work Zone Safety and Mobility

1010.01
1010.02
1010.03
1010.04
1010.05

1010.06
1010.07
1010.08
1010.09
1010.10
1010.11
1010.12

General

References

Definitions

Work Zone Safety and Mobility
Transportation Management Plans and
Significant Projects

Developing TMP Strategies

Capacity Analysis

Work Zone Design Standards
Temporary Traffic Control Devices
Positive Protection Devices

Other Traffic Control Devices or Features
Traffic Control Plan Development and PS&E

Volume 1-6
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Volume 1 — Procedures

Contents

Chapter 1020

Chapter 1030

Chapter 1040

Chapter 1050

1010.13
1010.14

Signing
1020.01
1020.02
1020.03
1020.04
1020.05
1020.06
1020.07
1020.08

Training and Resources
Documentation

General

References

Design Components
Overhead Installation

State Highway Route Numbers
Mileposts

Guide Sign Plan
Documentation

Delineation

1030.01
1030.02
1030.03
1030.04
1030.05
1030.06
1030.07
1030.08
1030.09

General

References

Definitions

Pavement Markings
Guideposts

Barrier Delineation

Object Markers

Wildlife Warning Reflectors
Documentation

lllumination

1040.01
1040.02
1040.03
1040.04
1040.05
1040.06
1040.07
1040.08

General

References
Definitions

Design Considerations
Required Illumination
Additional lllumination
Design Criteria
Documentation

Intelligent Transportation Systems

1050.01
1050.02
1050.03
1050.04

1050.04

General

References

Systems Engineering

FHWA Washington Division ITS Project Contracting
Guidance

Documentation
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Volume 1 — Procedures

Exhibits

110-1 Design Documentation Sequence for a Typical Design-Build Project
120-1 Relationship Between Transportation Plans and Planning Organizations
120-2 Transportation Improvement Programs

120-3 Linking Planning and Programming

130-1 Program Elements: Highway Preservation

130-2 Program Elements: Highway Improvement

130-3 Highway System Plan Implementation

210-1 Types of Public Hearings

210-2 Public Hearing Formats

210-3 Prehearing Packet Checklist

210-4 Sequence for Corridor, Design, and Environmental Hearings

210-5 Sequence for Limited Access Hearing

210-6 Hearing Summary Approvals

300-1 Design Matrix Documentation Requirements

300-2 Design Approval Level

300-3 Approvals

300-4 PS&E Process Approvals

300-5 Evaluate Upgrade (EU) Documentation Contents List

300-6 Deviation Request and Project Analysis Contents List

300-7 Design to Construction Transition Project Turnover Checklist Example
301-1 General Input Form with Listed Performance Objectives

301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment
301-3 Excerpts from Olympic Region Review Checklist

305-1 WSDOT Project Management Process

310-1 Seven-Phase Job Plan for VE Studies

310-2 VE Analysis Team Tools

400-1 Interagency Agreement

400-2 Report of Survey Mark Example

410-1 Monument Documentation Summary

410-2 DNR Permit Application

410-3 DNR Completion Report Form

410-4 Land Corner Record

510-1 Appraisal and Acquisition

520-1 Access Control Vocabulary

530-1a Full Access Control Limits: Interchange

530-1b Full Access Control Limits: Interchange
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530-1c Full Access Control Limits: Interchange With Roundabouts

530-1d Full Access Control Limits: Ramp Terminal With Transition Taper

530-1e Full Access Control Limits: Single Point Urban Interchange

530-2a Partial Access Control Limits: At-Grade Intersections

530-2b Partial Access Control Limits: Roundabout Intersections

530-3a Modified Access Control Limits: Roundabout Intersections

530-3b Modified Access Control Limits: Intersections

540-1 Minimum Corner Clearance: Distance From Access Connection to Public Road or Street

540-2 Managed Access Highway Class Description

550-1 Interstate Routes: IJR Content and Review Levels

550-2 Non-Interstate Routes: IJR Content and Review Levels

550-3 Interstate 1JR: Process Flow Chart

550-4 Non-Interstate IJR: Process Flow Chart

550-5 Methods and Assumptions Document for IJR: Concurrence Form Example

550-6 IJR: Stamped Cover Sheet Example

610-1 Materials Source Development

620-1 Estimating: Miscellaneous Tables

620-2a Estimating: Hot Mix Asphalt Pavement and Asphalt Distribution Tables

620-2b Estimating: Asphalt Distribution Tables

620-3 Estimating: Bituminous Surface Treatment

620-4 Estimating: Base and Surfacing Typical Section Formulae and Example

620-5a Estimating: Base and Surfacing Quantities

620-5b Estimating: Base and Surfacing Quantities

620-5c Estimating: Base and Surfacing Quantities

620-5d Estimating: Base and Surfacing Quantities

620-5e Estimating: Base and Surfacing Quantities

620-5f Estimating: Base and Surfacing Quantities

620-5¢g Estimating: Base and Surfacing Quantities

620-5h Estimating: Base and Surfacing Quantities

630-1 Selection Criteria for Geotextile Class

630-2 Maximum Sheet Flow Lengths for Silt Fences

630-3 Maximum Contributing Area for Ditch and Swale Applications

630-4 Design Process for Drainage and Erosion Control: Geotextiles and Nonstandard
Applications

630-5 Design Process for Separation, Soil Stabilization, and Silt Fence

630-6 Examples of Various Geosynthetics

630-7 Geotextile Application Examples

630-8 Definition of Slope Length

630-9 Definition of Ditch or Swale Storage Length and Width
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630-10 Silt Fences for Large Contributing Area

630-11 Silt Fence End Treatment

630-12 Gravel Check Dams for Silt Fences

700-1 Determination of the Roles and Responsibilities for Projects With Structures: Project
Development Phase

710-1 Bridge Site Plan Scales

710-2 Bridge Site Data Checklist

720-1 Bridge Vertical Clearances

720-2 Highway Structure Over Railroad

720-3 Embankment Slope at Bridge Ends

720-4 Phased Development of Multilane Divided Highways

730-1 Summary of Mechanically Stabilized Earth (MSE) Gravity Wall/Slope Options Available

730-2 Summary of Prefabricated Modular Gravity Wall Options Available

730-3 Summary of Rigid Gravity and Semigravity Wall Options Available

730-4 Summary of Nongravity Wall Options Available

730-5 Summary of Anchored Wall Options Available

730-6 Other Wall/Slope Options Available

730-7 Typical Mechanically Stabilized Earth Gravity Walls

730-8 Typical Prefabricated Modular Gravity Walls

730-9 Typical Rigid Gravity, Semigravity Cantilever, Nongravity Cantilever, and Anchored Walls

730-10 Typical Rockery and Reinforced Slopes

730-11 MSE Wall Drainage Detail

730-12 Retaining Walls With Traffic Barriers

730-13a Retaining Wall Design Process
730-13b Retaining Wall Design Process: Proprietary

740-1 Standard Noise Wall Types

1010-1 General Lane Closure Work Zone Capacity

1010-2 Minimum Work Zone Clear Zone Distance

1010-3 Transportation Management Plan Components Checklist
1020-1 Reflective Sheeting Requirements for Overhead Signs
1020-2 Timber Posts

1020-3 Wide Flange Steel Posts

1020-4 Laminated Wood Box Posts

1030-1 Pavement Marking Material Guide

1030-2 Guidepost Placement

1040-1a Freeway Lighting Applications
1040-1b Freeway Lighting Applications
1040-1c Freeway Lighting Applications
1040-2 Freeway Ramp Terminals
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1040-3 Ramp With Meter

1040-4 Vacant

1040-5 HOT (High-Occupancy Toll) Lane Enter/Exit Zone

1040-6 Lane Reduction

1040-7 Vacant

1040-8a Intersection With Left-Turn Channelization: Divided Highway

1040-8b Intersections With Left-Turn Channelization

1040-9 Vacant

1040-10 Intersections With Traffic Signals

1040-11 Intersection Without Channelization

1040-12 Roundabout

1040-13 Railroad Crossing With Gates or Signals

1040-14 Midblock Pedestrian Crossing

1040-15 Transit Flyer Stop

1040-16 Major Parking Lot

1040-17 Minor Parking Lot

1040-18 Truck Weigh Site

1040-19 Safety Rest Area

1040-20 Chain-Up/Chain-Off Parking Area

1040-21 Vacant

1040-22 Bridge Inspection Lighting System

1040-23 Traffic Split Around an Obstruction

1040-24 Construction Work Zone and Detour

1040-25 Light Levels and Uniformity Ratios

1050-1 Systems Engineering Process (“V” Diagram)

1050-2 Intelligent Transportation Systems (ITS) Systems Engineering Analysis Worksheet
1050-3 FHWA Washington Division — ITS Project Contracting Guidance
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100.01 Purpose

100.02  Presentation and Revisions
100.03  Practical Solutions

100.04 Manual Applications
100.05 Manual Use

100.06 Manual Organization

100.01 Purpose

The Washington State Department of Transportation (WSDOT) has developed the Design
Manual to reflect policy, outline a uniformity of methods and procedures, and communicate
vital information to its employees and others who develop projects on state highways. When
properly used, the manual will facilitate the development of a highway system consistent with
the needs of the multi-modal traveling public.

WSDOT designers are required to comply with the Design Manual. The Federal Highway
Administration (FHWA) has agreed to approve designs that follow guidance in the Design
Manual; therefore, adherence to the guidance presented is not optional for state highway
projects.

The information, guidance, and references contained herein are not intended as a substitute for
sound engineering judgment. The Design Manual is not a comprehensive textbook on highway
engineering, nor does it attempt to cover all the possible scenarios Washington’s highways
present. It is recognized that some situations encountered are beyond the scope of this
presentation.

If you have design questions not answered by the Design Manual, contact the Headquarters
(HQ) Design Office.

100.02 Presentation and Revisions

The Design Manual is available on the Internet. It can be accessed through the:

¢ WSDOT Home Page:
“B www.wsdot.wa.gov/

¢ Design Policy Web Page:
“B www.wsdot.wa.gov/design/policy/

¢ Active Design Manual Revisions Web Page:
/B www.wsdot.wa.gov/design/manual/activerevisions.htm

¢ Publications Services Web Page:
“B www.wsdot.wa.gov/publications/manuals/index.htm

The online version of the manual enables you to conduct a word search of the entire manual.
Opening an individual chapter is faster, but a word search is limited to that chapter.
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The Design Manual is continually revised to reflect changing processes, procedures, regulations,
policies, and organizations. Feedback from users is encouraged to improve the manual for
everyone. Comments may be submitted by any method that is convenient for you. There is

a comment form in the front of the manual, or comments may be made via the contact names
on the Design Policy Internet page (see link above). Note that the Design Policy Internet page
includes a link to an errata page, which provides a list of known technical errors in the manual.
Manual users are encouraged to view this page on a regular basis.

A contents section lists all chapters and the major headings of the sections/pages. The exhibits
section lists all the exhibits in the manual.

Most chapters include a list of references, including laws, administrative codes, manuals, and
other publications, which are the basis for the information in the chapter. The definitions for
terms used in the Design Manual are found in the Glossary.

100.03 Practical Solutions

Transportation infrastructure investment decisions have wide-ranging implications for the
long-term sustainability of our communities, economy, and environment. The past approach

to transportation system investment is no longer affordable or sustainable. Implementing
practical solutions is a means to respond to the complicated task of balancing the needs within

a network. “Practical solutions” is an overarching term that encompasses two major initiatives—
Least Cost Planning and Practical Design—intended to make more sustainable transportation
investment decisions.

100.03(1) Least Cost Planning

Least cost planning is an approach to making planning decisions that considers a variety of
conceptual solutions to achieve the desired system performance targets for the least cost.
Central to least cost planning is a process that engages the public, and applies methods to
evaluate planning options and how to select those options.

A key step early in the planning process is to create a vision and goals that reflect a community’s
values and that stakeholders agree to support. It is the first opportunity for public stakeholders
to provide their input. In order to facilitate collaboration, local and regional planning goals are
also reviewed and considered. At the systemwide level, a broad range of transportation,
community, and environmental goals are studied. At a corridor level, the key decisions are
determined by the goals approved in the system planning process, but they are tailored to
reflect the unique characteristics of the corridor under study. This in turn informs the purpose
and need for projects in environmental review.

The outcome of least cost planning is a recommended set of multimodal strategies that are cost-
effective and still meet the goals and objectives set early in the planning process. Recommended
capital investment concepts carry forward to the project development stage.
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100.03(2) Practical Design

Practical design is an approach to making project decisions that focuses on the need for the
project and looks for lowest-cost solutions. It engages local stakeholders at the earliest stages
of defining scope to ensure their input is included at the optimal stage of project design. Using
practical design optimizes the functional scope and cost of projects, but it does not cut costs at
the expense of safety, the community, or the environment. It seeks collaborative solutions that
are sufficient without being excessive.

With practical design, decision making focuses on maximum benefit to the system, rather
than maximum benefit to the project. Focusing on the specific project need minimizes the
scope of work for each project. The goal is to allow more needs to be addressed systemwide
by reducing spending on the lesser-priority items on each project.

Context Sensitive Solutions is the primary mechanism to implement practical design. A majority
of practical design solutions find flexibility using a site-specific contextual constraint for
justification. Impacts to the project constraint are weighed against the value of applying

a nominal design standard for a particular criterion. Placing emphasis on understanding
contextual factors, such as the modal environment and adjacent land use, is essential to
understanding how design contributes to project goals. Concepts found in NCHRP Report

642, Quantifying the Benefits of Context Sensitive Solutions, serve as a template for achieving
design flexibility through well-documented project decisions.

The Highway Safety Manual (HSM) provides a scientifically-based evaluation of safety
performance related to different criteria dimensions and represented design elements. The
incorporation of the HSM into planning, programing, and design is called Sustainable Safety (see
Chapter 321). Sustainable Safety is an essential component of practical design implementation,
allowing engineers to more effectively assess the value of applying nominal standards for
certain project criteria. Sustainable Safety support tools can provide a measure of relative
safety performance when comparing design options, providing a greater level of confidence

in balancing the desired safety performance trade-offs with other design elements and project
performance objectives.

In 2014, new Chapters 321 and 1150 provide tools and policies to incorporate the agency’s goals
with respect to practical design. Additional changes in the Design Manual will emerge over time
to fully integrate the practical design approach within WSDOT’s project development and design
policies. In the interim, implement practical design at the project level by examining design
criteria values through corridor analyses or other appropriate documentation processes. Use
the results of these analyses and design variances where needed to achieve practical design
results. For more information and examples of practical design, see:

“® http://www.wsdot.wa.gov/projects/practicaldesign/

100.04 Manual Applications

Design Manual guidance is provided to encourage the statewide uniform application of design
details under normal conditions. It also guides designers through the project development
process used by WSDOT. The Design Manual is used by the department to:

¢ Interpret current design principles, including American Association of State Highway
and Transportation Officials (AASHTO) and other appropriate policy sources, findings,
and federal and state laws.
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¢ Develop projects that meet driver and community expectations.

* Balance the competing performance needs of highway construction projects.

¢ Design for the best return on investment.

The Design Manual is designed to allow for flexibility in design for specific and unusual
situations. For unusual circumstances, the manual provides mechanisms for documenting
the reasons for the choices made.

The Design Manual is developed for use on Interstate and state highways and may not be
suitable for projects on county roads or city streets.

100.05 Manual Use

The WSDOT Design Manual is intended to be used for design of department-owned facilities,
especially the transportation facilities associated with state highways as designated by RCW
47.17.

For state highway routes, all projects must be designed using the Design Manual geometric
control criteria (see Chapter 1100 and Division 11). If WSDOT guidance is not used on a project,
appropriate documentation and approvals are required (see Chapters 300 and 1100).

When WSDOT designs facilities that will be turned over to local jurisdictions, those facilities are
to be designed using appropriate local geometric design criteria.

When local jurisdictions design any element of state highway facilities, the Design Manual must
be used. Local jurisdictions are free to adopt this manual for their local criteria or to develop
their own specialized guidance for facilities not on state highway routes.

100.06 Manual Organization

The Design Manual is split into the following two volumes:

¢ Volume 1 contains procedural topics, including project documentation, permitting and
hearings, site data, project investigation, and guidance for coordination with specialty
group functions such as traffic, right of way, bridge and structures, and geotechnical
design.

¢ Volume 2 addresses design criteria and geometrics. The design matrices are included in
this volume because they communicate expectations for which elements are included
in projects.

Each volume is divided into a series of divisions that address a portion of the project
development and design processes. The divisions are comprised of chapters that address
the general topic in detail and are, in some cases, specific to a particular discipline.
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100.06(1) Volume 1: Procedures

Division 1 — General Information: Presents general background on planning, managing project
delivery, project development, and programming.

e Chapter 100 — Manual Description: Chapter content/resources within the Design Manual.

* Chapter 110 — Design-Build Projects: How the Design Manual applies to design-build
projects: includes terminology and reference to design-build contract documents.

¢ Chapter 120 - Planning: Critical information, such as corridor studies and route
development plans, relating to the corridor in which the project resides.

¢ Chapter 130 — Project Development Sequence: The project development sequence from
the Washington Transportation Plan through the contract document: emphasizes the
Project Summary and Change Management process.

Division 2 — Hearings, Environmental, and Permits: Provides the designer with information
about the public involvement and hearings process, the environmental documentation process,
and the permit process.

¢ Chapter 210 — Public Involvement and Hearings: Developing a project-specific public
involvement plan; the ingredients of an effective public involvement plan; and methods
for public involvement.

¢ Chapter 225 - Environmental Coordination: Provides a summary of the relevant provisions
in the Environmental Manual. Gives designers a brief overview and direction to
environmental resources.

Division 3 — Project Documentation: Provides designers with information on value engineering,
traffic analysis, design documentation, and approvals.

* Chapter 300 — Design Documentation, Approval, and Process Review: Building the Project
File (PF) and the Design Documentation Package (DDP) and recording the recommendations
and decisions that lead to a project by preserving the documents from the planning,
scoping, programming, and design phases (includes permits, approvals, contracts, utility
relocation, right of way, advertisement and award, and construction).

¢ Chapter 301 — Design and Maintenance Coordination — Best Practices: Means and methods
for coordinating design with maintenance concerns and needs.

¢ Chapter 305 — Managing Projects: Brief description and links to WSDOT design and project
development resources.

¢ Chapter 310 — Value Engineering: A systematic, multidisciplinary process study early in
the project design stage to provide recommendations to improve scope, functional design,
constructability, environmental impacts, or project cost—required by federal law for high-
cost, complex projects.

¢ Chapter 320 — Traffic Analysis: Procedural guidance and general requirements for
conducting traffic analyses.

* Chapter 321 — Sustainable Safety: Informational and procedural guidance for conducting
safety analyses, within the current extent of the applications.
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Division 4 — Surveying: Includes criteria for surveying, mapping, and monumentation
requirements.

Chapter 400 — Surveying and Mapping: The procedures within WSDOT for project
surveying.

Chapter 410 — Monumentation: The requirements and procedures for Monumentation.

Division 5 — Right of Way and Access Control: Provides guidance on right of way considerations;
interchange justification reports; limited/managed access; and fencing.

Chapter 510 — Right of Way Considerations: The right of way and easement acquisition
process.

Chapter 520 — Access Control: WSDOT Access Control program information.

Chapter 530 — Limited Access Control: Clarification on full, partial, and modified limited
access control.

Chapter 540 — Managed Access Control: The classes of managed access highways and the
access connection permitting process.

Chapter 550 — Interchange Justification Report: The process for access point revisions on
limited access controlled highways and the steps for producing an interchange justification
report.

Chapter 560 — Fencing: The purpose of fencing, types of fencing, and fencing design criteria.

Division 6 — Soils and Paving: Presents guidance for investigating soils, rock, and surfacing
materials; estimating tables; and guidance and criteria for the use of geosynthetics.

Chapter 610 — Investigation of Soils, Rock, and Surfacing Materials: The requirements for
qualifying a materials source, geotechnical investigations, and the documentation to be
included in the Project File.

Chapter 620 — Design of Pavement Structures: Estimating tables for the design of pavement
structures.

Chapter 630 — Geosynthetics: The types/applications of geosynthetic drainage, earthwork,
erosion control, and soil reinforcement materials.

Division 7 — Structures: Provides guidance for the design of structures for highway projects,
including site data for structures, bridges, retaining walls, and noise walls.

Chapter 700 — Project Development Roles and Responsibilities for Projects With
Structures: WSDOT'’s project development process: roles and responsibilities for projects
with structures during the project development phase of a project.

Chapter 710 - Site Data for Structures: Information required by the HQ Bridge and
Structures Office to provide structural design services.

Chapter 720 - Bridges: Basic design considerations for developing preliminary bridge
plans and guidelines on basic bridge geometric features.

Chapter 730 — Retaining Walls and Steep Reinforced Slopes: Design principles,
requirements, and guidelines for retaining walls and steep reinforced slopes.

Chapter 740 — Noise Barriers: Factors considered when designing a noise barrier.
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Division 8 — Hydraulics: Addresses the issue of hydraulics and serves as a guide to highway
designers to identify and consider hydraulic-related factors that may impact the design.

* Chapter 800 — Hydraulic Design: Hydraulic considerations for highway projects involving
flood plains, stream crossings, channel changes, and groundwater.

Division 9 — Roadside Development: Provides guidance on the portion of state highways
between the traveled way and the right of way boundary.

* Chapter 900 — Roadside Development: Managing the roadside environment, including
the area between the traveled way and the right of way boundary, unpaved median strips,
and aukxiliary facilities such as rest areas, wetlands, and stormwater treatment facilities.

* Chapter 910 — Contour Grading: Retired — See the Roadside Manual.

* Chapter 920 — Vegetation: Retired — See the Roadside Manual.

* Chapter 930 — Irrigation: Retired — See the Roadside Manual.

* Chapter 940 — Soil Bioengineering: Retired — See the Roadside Manual.

* Chapter 950 — Public Art: Policies and procedures for including public art in state
transportation corridors.

Division 10 — Traffic Safety Elements: Introduces the designer to traffic safety elements such as
work zone traffic control, signing, delineation, illumination, traffic control signals, and Intelligent
Transportation Systems (ITS).

¢ Chapter 1010 — Work Zone Safety and Mobility: Planning, design, and preparation
of highway project plans that address work zone safety and mobility requirements.

¢ Chapter 1020 - Signing: The use of signing to regulate, warn, and guide motorists.

¢ Chapter 1030 - Delineation: The use of pavement markings to designate safe traffic
movement.

* Chapter 1040 - lllumination: Illumination design on state highway construction projects.

¢ Chapter 1050 - Intelligent Transportation Systems (ITS): Applying computer and
communication technology to optimize the safety and efficiency of the highway system.

100.06(2) Volume 2: Design Criteria

Division 11 — Project Design Criteria: Provides design criteria guidance for basic design,
modified design, and full design that are part of the design matrices in Chapter 1100.

* Chapter 1100 — Design Matrix Procedures: Includes design matrices that provide
consistency across projects according to funding type and highway system. Each design
matrix sets forth the design levels for a given type of need, which would be automatically
approved by the department and FHWA. The chapter also discusses deviation approvals and
how to apply the appropriate design level for the majority of Improvement and Preservation
projects.

¢ Chapter 1110 — Minor Operational Enhancement Projects: Design matrices for low-cost,
quick-fix projects that improve the operation of a state highway facility.
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* Chapter 1120 - Basic Design Level: The required basic safety work and minor preservation
and safety work included in the preservation of pavement structures and pavement service
life while maintaining safe operation of the highway.

* Chapter 1130 — Modified Design Level: Design guidance unique to the modified design
level of preserving and improving existing roadway geometrics and safety and operational
elements.

¢ Chapter 1140 - Full Design Level: Guidance for the highest level of highway design, used
on new and reconstructed highways to improve roadway geometrics and safety and
operational elements.

¢ Chapter 1150 — Context and Modally Integrated Design — Main Streets: Guidance for
developing projects within a specific land use context known as main streets. Informational
text on how to define the geometric cross section and respond to local and community
visions by balancing performance categories and needs at the regional and local levels.

Division 12 — Geometrics: Covers geometric plan elements; horizontal alignment; lane
configurations and pavement transitions; geometric profile elements; vertical alighment;
geometric cross sections; and sight distance.

¢ Chapter 1210 — Geometric Plan Elements: The design of horizontal alignment, lane
configuration, and pavement transitions.

¢ Chapter 1220 — Geometric Profile Elements: The design of vertical alignment.
¢ Chapter 1230 — Geometric Cross Section: Roadway width and roadside slope design.

¢ Chapter 1240 - Turning Roadways: Widening curves to make the operating conditions
comparable to those on tangent sections.

e Chapter 1250 - Superelevation: Superelevating curves and ramps so design speeds can
be maintained.

¢ Chapter 1260 - Sight Distance: Stopping, passing, and decision sight distance design
elements.

* Chapter 1270 — Auxiliary Lanes: Auxiliary facilities such as climbing lanes, passing lanes,
slow-vehicle turnouts, shoulder driving for slow vehicles, emergency escape ramps, and
chain-up areas.

Division 13 — Intersections and Interchanges: Addresses the design considerations of at-grade
intersections, roundabouts, road approaches, railroad grade crossings, and traffic interchanges.

e Chapter 1300 - Intersection Control Type: Guidance on preliminary intersection analysis
and selection of control type.

e Chapter 1310 - Intersections: Designing intersections at grade, including at-grade ramp
terminals.

* Chapter 1320 — Roundabouts: Guidance on the design of roundabouts.

» Chapter 1330 — Traffic Control Signals: The use of power-operated traffic control devices
that warn or direct traffic.

* Chapter 1340 — Driveways: The application and design of road approaches on state
highways.
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* Chapter 1350 — Railroad Grade Crossings: The requirements for highways that cross
railroads.

* Chapter 1360 - Traffic Interchanges: The design of interchanges on interstate highways,
freeways, and other multilane divided routes.

* Chapter 1370 — Median Crossovers: Guidance on locating and designing median crossovers
for use by maintenance, traffic service, emergency, and law enforcement vehicles.

Division 14 — HOV and Transit: Provides design guidance on HOV lanes and transit facilities.

* Chapter 1410 - High-Occupancy Vehicle Facilities: Evaluating and designing high-occupancy
vehicle (HOV) facilities.

* Chapter 1420 — HOV Direct Access: Design guidance on left-side direct access to HOV lanes
and transit facilities.

* Chapter 1430 - Transit Benefit Facilities: Operational guidance and information for
designing transit facilities such as park & ride lots, transfer/ transit centers, and bus stops
and pullouts.

Division 15 — Pedestrian and Bicycle Facilities: Provides guidance on pedestrian and bicycle
facility design.

* Chapter 1510 — Pedestrian Facilities: Designing facilities that encourage efficient pedestrian
access that meets ADA.

* Chapter 1515 — Shared-Use Paths: Guidance that emphasizes pedestrians are users of
shared-use paths and accessibility requirements apply in their design.

* Chapter 1520 — Roadway Bicycle Facilities: Selecting and designing useful and cost-effective
bicycle facilities.

Division 16 — Roadside Safety Elements: Addresses design considerations for the area outside
the roadway, and includes clear zone, roadside hazards, safety mitigation, traffic barriers, and
impact attenuator systems.

e Chapter 1600 — Roadside Safety: Clear zone design, roadside hazards to consider for
mitigation, and some roadside safety features.

¢ Chapter 1610 - Traffic Barriers: Design of traffic barriers based on the design levels
identified in the design matrices.

e Chapter 1620 - Impact Attenuator Systems: Permanent and work zone impact attenuator
systems.

Division 17 — Roadside Facilities: Provides design guidance for the area outside the roadway,
including rest areas and truck weigh sites.

e Chapter 1710 — Safety Rest Areas and Traveler Services: Typical layouts for safety rest areas.

e Chapter 1720 — Weigh Sites: Guidance on designing permanent, portable, and shoulder-
sited weigh sites.
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Chapter 210 Public Involvement and Hearings

210.01  General

210.02  References

210.03  Definitions

210.04  Public Involvement
210.05 Public Hearings

210.06  Environmental Hearing
210.07  Corridor Hearing
210.08  Design Hearing

210.09  Limited Access Hearing
210.10 Combined Hearings
210.11  Administrative Appeal Hearing
210.12  Follow-Up Hearing
210.13  Documentation

210.01 General

The Washington State Department of Transportation (WSDOT) strives to keep

the public informed about transportation issues, involve the public in transportation
decision making, and make transportation decisions based on the public’s

best interests.

One of the best ways to achieve WSDOT’s goals is to collaborate with the public,
community groups, and various agencies. These participants often have differing,
and sometimes conflicting, perspectives and interests. In addition, many participants
and organizations are not able to spend the time and effort required to fully engage
in transportation decision making. Despite these challenges, active collaboration:

» Gives WSDOT access to important information and new ideas.

* Puts us in a position to help solve problems and resolve conflicts.

* Creates a sense of community.

* Fosters greater acceptance of projects.

Helps us build and sustain a credible and trusting relationship with the public.

Ultimately leads to transportation improvements that better meet the public’s
needs and desires.

When collaborating with the public about transportation projects or issues, WSDOT
uses more formal techniques like public hearings, direct mail, and presentations to
city councils and legislators; as well as less formal but equally important techniques,
like telephone and e-mail discussions, meetings with community groups, media
relations, and project Internet pages.

Law requires that many types of capital transportation projects go through a formal
public hearing process; thus, the legal procedures necessary for public hearings is
the primary focus of this chapter. Public involvement plans are briefly discussed, and
referrals to WSDOT’s communications resources are included to further guide their
development and implementation.

WSDOT Design Manual M 22-01.05 Page 210-1
June 2009



Public Involvement and Hearings Chapter 210

210.02 References

(1) Federal/State Laws and Codes
United States Code (USC) Title 23, Highways, Sec. 128, Public hearings

USC Title 23, Highways, Sec. 771.111, Early coordination, public involvement,
and project development

23 Code of Federal Regulations (CFR) 200.7, FHWA Title VI Policy

23 CFR 200.9(b)(4), Develop procedures for the collection of statistical data of
participants and beneficiaries of state highway programs

23 CFR 200.9(b)(12), Develop Title VI information for dissemination to the general
public

23 CFR 450.212, Public involvement

28 CFR Part 35, Nondiscrimination on the basis of disability in state and local
government services

49 CFR Part 27, Nondiscrimination on the basis of disability in programs or activities
receiving federal financial assistance

Americans with Disabilities Act of 1990 (ADA) (28 CFR Part 36, Appendix A)
Civil Rights Restoration Act of 1987

Executive Order 12898, Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations

Executive Order 13166, Improving Access to Services for Persons with Limited
English Proficiency

Revised Code of Washington (RCW) 47.50, Highway Access Management
RCW 47.52, Limited Access Facilities

Section 504 of the Rehabilitation Act of 1973, as amended

Title VI of the Civil Rights Act of 1964

(2) Design Guidance

Design Manual, Chapter 225, for environmental references, and Division 5 chapters
for access control and right of way references

Environmental Manual, M 31-11
“B www.wsdot.wa.gov/publications/manuals/m31-11.htm

WSDOT Headquarters (HQ) Development Services & Access Manager,
(360) 705-7251 — home page:
“B www.wsdot.wa.gov/design/accessandhearings

(3) Supporting Information

Improving the Effectiveness of Public Meetings and Hearings, Federal Highway
Administration (FHWA) Guidebook
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Public Involvement Techniques for Transportation Decision-Making, FHWA
September 1996; provides tools and techniques for effective public involvement:
“B www.fhwa.dot.gov/reports/pittd/cover.htm

Relocation brochures: “& www.wsdot.wa.gov/realestate

WSDOT Communications Manual for public involvement:
“B www.wsdot.wa.gov/Communications/

WSDOT Context Sensitive Solutions Internet site and national context sensitive site:
“B http://www.wsdot.wa.gov/design/policy/csdesign
“B www.contextsensitivesolutions.org/

210.03 Definitions

affidavit of publication A notarized written declaration stating that a notice of
hearing (or notice of opportunity for a hearing) was published in the legally
prescribed manner.

affidavit of service by mailing A notarized written declaration stating that the
limited access hearing packet was mailed at least 15 days prior to the hearing and
entered into the record at the hearing.

auxiliary aids and services (1) Qualified interpreters, notetakers, transcription
services, written materials, telephone handset amplifiers, assistive listening devices,
assistive listening systems, telephones compatible with hearing aids, open and
closed captioning, telecommunications devices for deaf persons (TDDs), videotext
displays, or other effective methods for making aurally delivered materials available
to individuals with hearing limitations; (2) Qualified readers, taped texts, audio
recordings, Brailled materials, large print materials, or other effective methods for
making visually delivered materials available to individuals with visual impairments;
(3) Acquisition or modification of equipment or devices; (4) Other similar services
and actions; and (5) Providing and disseminating information, written materials,
and notices in languages other than English, where appropriate.

context sensitive solutions (CSS) 4 collaborative, interdisciplinary approach that — ,
involves all stakeholders to develop a transportation facility that fits its physical F:;’;B}“tbj?:mta”d'ng
setting and preserves scenic, aesthetic, historic, and environmental resources while Transportation Design —
maintaining safety and mobility. CSS is an approach that considers the total context Washington,” WSDOT,
within which a transportation improvement project will exist.* (See 210.02 and April 2005

210.04(2) for more information.)

court reporter A person with a license to write and issue official accounts of
judicial or legislative proceedings.

findings and order A document containing the findings and conclusions of a limited
access hearing approved by the Assistant Secretary, Engineering & Regional
Operations (see 210.09(12) and (13)).

hearing An assembly to which the public is invited and at which participation is
encouraged. Types of hearings include:

 administrative appeal hearing A formal process whereby a property owner
may appeal WSDOT’s implementation of access management legislation. The
appeal is heard by an administrative law judge (ALJ), who renders a decision.
(See Chapter 540 for administrative appeal hearing procedures.)
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» combined hearing A hearing held when there are public benefits to be gained
by combining environmental, corridor, design, and/or limited access subjects.

« corridor hearing A formal or informal hearing that presents the corridor
alternatives to the public for review and comment before a commitment is
made to any one route or location. This type of hearing is beneficial for existing
corridors with multiple Improvement projects programmed over a long duration.

* design hearing A formal or informal hearing that presents the design
alternatives to the public for review and comment before the selection of a
preferred alternative.

 environmental hearing A formal or informal hearing documenting that social,
economic, and environmental impacts have been considered and that public
opinion has been solicited.

« limited access hearing A formal hearing that gives local public officials,
owners of abutting properties, and other interested persons an opportunity to be
heard about the limitation of access to the highway system.

« formal hearing format A hearing conducted by a moderator using a formal
agenda, overseen by a hearing examiner, and recorded by a court reporter, as
required by law. Limited access hearings require the use of the formal hearing
format (see 210.05(3)).

« informal hearing format A hearing where oral comments are recorded by
a court reporter, as required by law. An informal hearing often uses the “open
house” format (see 210.04(1)(a)). A formal agenda and participation by a hearing
examiner are optional.

hearing agenda An outline of the actual public hearing elements, used with formal
hearings. (See 210.05(9)(a) for contents.)

Hearing Coordinator The Development Services & Access Manager within the
HQ Access and Hearings Section, (360) 705-7251.

hearing examiner An administrative law judge from the Office of Administrative
Hearings, or a WSDOT designee, appointed to moderate a hearing.

hearing script A written document of text to be presented orally by department
representatives at a hearing.

hearing summary Documentation prepared by the region and approved by
Headquarters that summarizes environmental, corridor, and design hearings.
(See 210.05(10) for content requirements.)

hearing transcript A document prepared by the court reporter that transcribes
verbatim all oral statements made during the hearing, including public comments.
This document becomes part of the official hearing record.

NEPA National Environmental Policy Act.

notice of appearance A form provided by WSDOT for anyone wanting
to receive a copy of the findings and order and the adopted limited access plan
(see 210.09(3) and (8)).

notice of hearing (or hearing notice) A published advertisement that a public
hearing will be held.

notice of opportunity for a hearing  An advertised offer to hold a public hearing.
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order of hearing The official establishment of a hearing date by the Director &
State Design Engineer, Development Division.

prehearing packet A concise, organized collection of all necessary prehearing data,
prepared by the region and approved by the HQ Development Services & Access
Manager prior to the hearing (see 210.05(4) and Exhibit 210-3).

project management plan A formal, approved document that defines how the project

is executed, monitored, and controlled. It may be in summary or detailed form and
may be composed of one or more subsidiary management plans and other planning
documents. For further information, see the Project Management Online Guide:

“B http://www.wsdot.wa.gov/projects/projectmgmt/pmog.htm

public involvement plan A plan to collaboratively involve the public in decision
making, tailored to the specific needs and conditions of a project and the people and
communities it serves. It is often part of a broader communications plan.

relocation assistance program A program that establishes uniform procedures for
relocation assistance that will ensure legal entitlements and provide fair, equitable,
and consistent treatment to persons displaced by WSDOT-administered projects,

as defined in the Right of Way Manual.

résumé An official notification of action taken by WSDOT following adoption
of a findings and order (see 210.09(14)).

SEPA State Environmental Policy Act.

study plan A term associated with environmental procedures, this plan proposes
an outline or “road map” of the environmental process to be followed during the
development of a project that requires complex NEPA documentation. (See 210.06
and the Environmental Manual.)

210.04 Public Involvement

Developing and implementing an effective plan for collaboration with the public:

« Is critical to the success of WSDOT’s project delivery effort.

« Provides an opportunity to understand and achieve diverse community and
transportation goals.

Effective public involvement must begin with clearly defined, project-related goals
that focus on specific issues, specific kinds of input needed, and specific people or
groups that need to be involved. The more detailed a public involvement plan, the
greater its chances of obtaining information WSDOT can use in decision making.

Transportation projects with high visibility or community issues or effects often
attract the attention of a broad range of interested people. These types of projects
will best benefit from early public involvement, which can influence the project’s
success and community acceptance.

Developing a profile (through demographic analysis) of the affected community
is critical to achieving successful public involvement and should be the first order
of business when developing a public involvement plan. The profile will enable
the department to tailor its outreach efforts toward the abilities and needs of

the community.

WSDOT Design Manual M 22-01.11
July 2014

Page 210-5


http://www.wsdot.wa.gov/projects/projectmgmt/pmog.htm
http://www.wsdot.wa.gov/Publications/Manuals/M31-11.htm

Public Involvement and Hearings Chapter 210

Individuals from minority and ethnic groups and low-income households, who are
traditionally underserved by transportation, often find participation difficult. While
these groups form a growing portion of the population, particularly in urban areas,
historically they have experienced barriers to participation in the public decision-
making process and are therefore underrepresented. These barriers arise from both
the historical nature of the public involvement process and from cultural, linguistic,
and economic differences. For example, a community made up of largely senior
citizens (with limited mobility/automobile usage) may mean:

« Meetings/open houses are planned in locations easily accessible to them, such
as senior centers and neighborhood community centers.

* Meetings are scheduled in the mornings or midday to accommodate individuals
who prefer not to leave home after dark.

« Meetings are scheduled in the evenings to accommodate persons who work
during the day.

A project’s affected area might consist of a population with limitations in speaking
or understanding English. This may entail:

 Developing/disseminating materials in other languages, as appropriate.
 Having a certified translator on hand at the meetings.

Extra effort may be needed to elicit involvement from people unaccustomed to
participating in the public involvement process. They often have different needs

and perspectives than those who traditionally participate in transportation decision
making, and they may have important, unspoken issues that should be heard. They
not only may have greater difficulty getting to jobs, schools, recreation, and shopping
than the population at large, but also they are often unaware of transportation
proposals that could dramatically change their lives.

NEPA and SEPA environmental policies and procedures are intended to provide
relevant environmental information to public officials, agencies, and citizens, and
allow public input to be considered before decisions are made. There are also various
other laws, regulations, and policies that emphasize public involvement, including
23 CFR, Title VI of the Civil Rights Act, the Americans with Disabilities Act, and
Executive Orders 12898 and 13166.

WSDOT’s collaborative process with the public should be open, honest, strategic,
consistent, inclusive, and continual. Initiating a project in an atmosphere of
collaboration and partnership can go a long way toward providing equal opportunities
for all parties (local, state, tribal, private, nonprofit, or federal) to participate in a
project vision. This collaboration requires an intensive communications effort that

is initiated during project visioning and extends through construction and eventual
operation of the facility.

Department specialists in public communications, environmental procedures,
traffic engineering, real estate services, and limited access control are routinely
involved with public outreach efforts and project hearings. Depending on the scale
and complexity of a project, the region is encouraged to engage the participation
of interdisciplinary experts when developing a public involvement plan and
communicating project details.
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* Individual e-mails and letters
« Advisory committees and groups
* Public hearings

(a) Public Meetings and Open Houses

Public meetings range from large informational workshops to small groups using
one-on-one meetings with individuals. They are less formal than hearings. The
region evaluates the desired outcome from a meeting, decides how the input will
be tracked, and then plans accordingly.

« Open house meetings can be effective for introducing a project to the public
and stimulating an exchange of ideas.

» Small meetings are useful for gaining information from community groups,
underrepresented groups, neighborhood groups, and advisory committees.

» Workshop formats, where large groups are organized into small discussion
groups, serve to maximize the participation of all attendees while
discouraging domination by a few groups or individuals.

(b) Follow-Up Procedures

Effective public involvement is an ongoing collaborative exchange, and it is
necessary to provide follow-up information several times during a large project
to maintain a continuing exchange of information.

At significant stages, the region provides information about the project. Follow-
up information conveys, as accurately as possible, how public input was
considered during development of the project.

It may become necessary to revise the public involvement plan as the project
evolves, conditions change, oppositional groups emerge, or new issues arise.
Sometimes innovative methods must be used to ensure the inclusion of affected
community members. This is especially important for underrepresented groups,
such as minority and low-income groups, and in communities where a
significant percentage of the affected population does not speak English.
Consider the need for translators, interpreters, and providing written information
in languages other than English. Reference information on limited English
proficiency is provided in 210.04(2)(d). A resident advisory committee can
often help identify community issues and concerns as well as recommend
effective methods for public involvement.

(2) Public Involvement References

Following are a number of recommended publications, references, and training
courses available to assist regions in developing public involvement plans for
their projects.

(a) WSDOT Project Management Online Guide

A project’s public involvement plan is an essential element of the overall project
management plan. The WSDOT Project Management Online Guide is an Internet
resource intended to support delivery of transportation projects through effective
project management and task planning. The guide includes best practices, tools,
templates, and examples to enhance the internal and external communication
processes: “B www.wsdot.wa.gov/projects/projectmgmt/onlineguide/preconstruction.htm |
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(b)

(c)

(d)

WSDOT Communications Intranet Page

The WSDOT Communications Intranet page provides guidance for effective
communications. This resource includes a Communications Manual, key
messaging, and WSDOT’s communications philosophy, and is an excellent
resource for developing a public involvement plan:

B http://wwwi.wsdot.wa.gov/communications/

Context Sensitive Solutions and Community Involvement

A proposed transportation project must consider both its physical aspects as a
facility serving specific transportation objectives and its effects on the aesthetic,
social, economic, and environmental values within a larger community setting.
context sensitive solutions is a collaborative, interdisciplinary approach that
involves the community in the development of a project. WSDOT’s philosophy
encourages collaboration and consensus-building as highly advantageous to all
parties to help avoid delays and other costly obstacles to project implementation.
WSDOT endorses the context sensitive solutions approach for all projects, large
and small, from early planning through construction and eventual operation of
the facility. For further information, see WSDOT Executive Order E 1028

on context sensitive solutions:

“B http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1028.pdf

YD http://www.wsdot.wa.gov/design/policy/csdesign.htm

“B http://www.wsdot.wa.gov/design/policy/csdesignresources.htm

Additionally, the following HQ Design, Highways and Local Programs, and
Environment Internet pages offer an excellent array of publications, training,
and resources for public involvement:

“B www.wsdot.wa.gov/environment/ej/

Federal Highway Administration References

Improving the Effectiveness of Public Meetings and Hearings, FHWA
Guidebook, provides a variety of techniques and processes based on the practical
community involvement experience of its authors:

“B www.ntl.bts.gov/docs/nhi.html

Public Involvement Techniques for Transportation Decision-Making, FHWA
September 1996, provides tools and techniques for effective public involvement:
“B www.fhwa.dot.gov/reports/pittd/cover.htm

How to Engage Low-Literacy and Limited-English-Proficiency Populations in
Transportation Decisionmaking, FHWA 2006, provides tools and techniques for
identifying and including these populations:

“B www.fhwa.dot.gov/hep/lowlim/index.htm

23 CFR 630, Subpart J, Final Rule on Work Zone Safety and Mobility, Work
Zone Public Information and Outreach Strategies. This Internet guide is designed
to help transportation agencies plan and implement effective public information
and outreach campaigns to mitigate the effects of road construction work zones:
“B www.ops.fhwa.dot.gov/wz/info_and_outreach/index.htm
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5. Statements, Plans, or Counterproposals From the Public

Accept public views or statements regarding the proposal presented, the
alternatives, and the social, economic, and environmental effects identified.
Avoid evaluating the views presented while conducting the hearing.

6. Relocation Assistance Program

Explain the relocation assistance program and relocation assistance
payments available. At all hearings, the relocation assistance brochure must
be available for free distribution, including (if appropriate) brochures in
languages other than English. Real Estate Services personnel should be
available.

If the project does not require any relocations, the relocation assistance
discussion may be omitted. Make a simple statement to the effect that
relocation assistance is provided, but currently no relocations have been
identified for the project. The relocation brochure and personnel should still
be available to the public at the hearing.

7. Acquisition

Discuss right of way acquisition, estimated cost, and currently proposed
construction schedules and critical activities that may involve or affect
the public.

8. Closing
Summarize the hearing and announce proposed future actions.
9. Adjournment
Adjourn the hearing with sincere gratitude for the public’s valuable
participation.
(10) Hearing Summary and Adoption

Upon completion of a public hearing, a documentation and approval procedure leads
to official adoption of the hearing proceedings. After the hearing, a summary is
prepared by the region. There are two types of summary documents used, depending
on the type of hearing. For environmental, corridor, and design hearings, a hearing
summary is produced. Following a limited access hearing, a findings and order
document is prepared. Each of these packages is comprised of documentation
assembled by the region and approved by Headquarters.

(a) Hearing Summary Contents
The hearing summary includes the following elements:
1. Hearing transcript.
2. Copy of the affidavit of publication of the hearing notice.

3. Hearing material:
* Copies of the letters received before and after the hearing.

 Copies or photographs of, or references to, every exhibit used in
the hearing.
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4. Summary and analyses of all oral and written comments. Include
consideration of the positive and negative social, economic, and
environmental aspects of these comments.

(b) Limited Access Hearing Findings and Order

Following a limited access hearing, the “summary” document is labeled the
findings and order. Refer to 210.09(12) for the process description and required
documentation for findings and order documents.

(c) Adoption and Approval

For specific hearing types, see subsequent sections in this chapter related to
adoption procedures.

Exhibit 210-6 identifies the Headquarters approval authority for hearing summary
and findings and order documents.

210.06 Environmental Hearing

Early coordination with appropriate agencies and the public may help to determine
the appropriate level of environmental documentation, the scope of the document,
the level of analysis, and related environmental disciplines to be analyzed.

Environmental documents address the positive and negative social, economic, and
environmental project effects, as described in Chapter 225 and the Environmental
Manual. The project environmental documentation is the first step in the
environmental hearing procedure. Each step of the hearing procedure is dovetailed
into the environmental process and is important in achieving the appropriate

project documentation. Corridor and design hearings are not normally required for
Environmental Assessments, SEPA Checklists, and categorically excluded projects.
However, the opportunity for an environmental hearing might be required or
advisable for controversial proposals. When an environmental hearing is not required,
an informational meeting may serve as a useful forum for public involvement in the
environmental process. Consult with region environmental staff and the HQ Hearing
Coordinator for specific project requirements.

Projects requiring an Environmental Impact Statement (EIS) must use an evaluation
process called scoping in the NEPA and SEPA requirements. This process helps the
project proponents identify the significant issues and possible alternatives analyzed
and documented in the Draft EIS, and it must follow the public involvement plan
included in the environmental study plan for the project.

After the project has been thoroughly analyzed through the environmental evaluation
process and discussed within the community using informal public involvement
methods, a hearing is held to present and gather testimony. The hearing is timed

to fall within the comment period for the Draft EIS.

For an environmental hearing, the hearing notice must be published at least
15 days prior to the hearing. The timing of additional publications is optional
(see Exhibit 210-4).

Responses to comments on the Draft EIS must be addressed in the Final EIS.
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(1) Environmental Hearing Summary

The environmental hearing summary includes the items outlined in 210.05(10).

(2) Adoption of Environmental Hearing

Chapter 225 and the Environmental Manual provide guidance on NEPA and SEPA
procedures, documentation requirements, and approvals.

210.07 Corridor Hearing

A corridor hearing is a public hearing that:
* Is held before WSDOT is committed to a preferred alternative establishing
the final route corridor.

« Is held to ensure opportunity is afforded for effective participation by
interested persons in the process of determining the need for and location
of a state highway.

* Provides the public an opportunity to present views on the social, economic,
and environmental effects of the proposed alternative highway corridors.

A corridor hearing is required if any of the following project actions would occur:
« Proposed route on new location.
« Substantial social, economic, or environmental impacts.
« Significant change in layout or function of connecting roads or streets.

When a corridor hearing is held, the region must provide enough design detail

on the proposed alignment(s) within the corridor(s) that an informed presentation

can be made at the hearing. Justification to abandon an existing corridor must also
be presented.

For general procedures and notification requirements, see 210.05 and Exhibit 210-4.

(1) Corridor Hearing Summary

After the hearing, the region:
* Reviews the hearing transcript.
« Responds to all questions or proposals submitted at or subsequent to the hearing.
« Compiles a corridor hearing summary.
 Transmits three copies (four copies for Interstate projects) to the HQ Access and
Hearings Section.

When appropriate, the hearing summary may be included in the FEIS. If not
included, submit the complete corridor hearing summary to the HQ Access and
Hearings Section within approximately two months following the hearing.

The corridor hearing summary includes the items outlined in 210.05(10).

(2) Adoption of Corridor Hearing Summary

The HQ Access and Hearings Section prepares a package that contains the corridor
hearing summary and a formal description of the project and forwards it to the
Assistant Secretary, Engineering & Regional Operations, for adoption. The HQ
Hearing Coordinator notifies the region when adoption has occurred and returns
an approved copy to the region.

WSDOT Design Manual M 22-01.11
July 2014

Page 210-23


http://www.wsdot.wa.gov/Publications/Manuals/M31-11.htm

Public Involvement and Hearings Chapter 210

210.08 Design Hearing

A design hearing is a public hearing that:

* Is held after a route corridor is established and approved, but before final design
of a highway is engineered.

« Is held to ensure an opportunity is afforded for the public to present its views
on each proposed design alternative, including the social, economic, and
environmental effects of those designs.

A design hearing is required if any of the following project actions will occur:
» Substantial social, economic, or environmental impacts.
« Significant change in layout or function of connecting roads or streets.

« Acquisition of a significant amount of right of way results in relocation of
individuals, groups, or institutions.

For general procedures and notification requirements, see 210.05 and Exhibit 210-4.

(1) Design Hearing Summary
The design hearing summary includes the elements outlined in 210.05(10).

Submit the complete hearing summary to the HQ Access and Hearings Section within
approximately two months following the hearing.

If new studies or additional data are required subsequent to the hearing, the region
compiles the information in coordination with the HQ Design Office.

(2) Adoption of Design Hearing Summary

After the hearing, the region reviews the hearing transcript, responds to all questions
or proposals submitted at or subsequent to the hearing, compiles a hearing summary,
and transmits three copies (four copies for Interstate projects) to the HQ Access and
Hearings Section. When appropriate, the design hearing summary may be included
in the final environmental document. The HQ Access and Hearings Section prepares
a formal document that identifies and describes the project and submits it to the
Director & State Design Engineer, Development Division, for approval. One
approved copy is returned to the region. The HQ Hearing Coordinator notifies the
region that adoption has occurred.

On Interstate projects, the Director & State Design Engineer, Development Division,
(or designee) submits the approved design hearing summary to the FHWA for federal
approval. If possible, this submittal is timed to coincide with the submittal of the
Design Decision Summary to the FHWA.

(3) Public Notification of Action Taken

The region prepares a formal response to individuals who had unresolved questions at
the hearing. The region keeps the public advised regarding the result(s) of the hearing
process, such as project adoption or revision to the plan. A project newsletter sent to
those on the interest list is an effective method of notification. Project news items can
be sent via e-mail or by more traditional methods.
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225.01 General

225.02 References

225.03 Determining the Environmental Documentation
225.04 Identifying the Project Classification

225.05 Environmental Commitment File

225.06 Environmental Permits and Approvals

225.07 Documentation

225.01 General

The term “environmental documentation” refers to the documents produced for a project to
satisfy the requirements contained in the National Environmental Policy Act (NEPA) and the
State Environmental Policy Act (SEPA). The Environmental Manual and supporting web pages
provide detailed instructions on how to determine what level of documentation is required and
how to prepare the documents. This chapter provides a summary of the relevant provisions in
the Environmental Manual.

The purpose of the environmental document is to provide decision makers, agencies, and the
public with information on a project’s environmental impacts, alternatives to the proposed
action, and mitigation measures to reduce unavoidable impacts. Final environmental documents
identify and evaluate the project to be constructed. Because projects vary in their level of
environmental impacts, the rules on environmental documentation allow for different levels of
documentation. As a project’s impacts increase, so does the level of documentation.

The region Environmental Office and the NEPA/SEPA Compliance Section of the Headquarters
Environmental Services Office routinely provide environmental documentation assistance to
designers and project engineers.

225.02 References
225.02(1) Federal/State Laws and Codes

42 United States Code (USC) 4321, National Environmental Policy Act of 1969 (NEPA)
23 Code of Federal Regulations (CFR) Part 771, Environmental Impact and Related Procedures

23 CFR Part 774; 49 USC Section 303, Policy on Lands, Parks, Recreation Areas, Wildlife and
Waterfowl Refuges, and Historic Sites

36 CFR Part 800, Protection of Historic and Cultural Properties

40 CFR Parts 1500-1508, Council for Environmental Quality Regulations for Implementing NEPA
Chapter 43.21C Revised Code of Washington (RCW), State Environmental Policy Act (SEPA)
Chapter 197-11 Washington Administrative Code (WAC), SEPA Rules

Chapter 468-12 WAC, WSDOT SEPA Rules
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225.02(2) WSDOT Environmental Resources

WSDOT region environmental staff

Environmental Permitting webpage:
“B www.wsdot.wa.gov/environment/permitting/default.htm

Environmental Manual, M 31-11, WSDOT
“B www.wsdot.wa.gov/publications/manuals/m31-11.htm

225.03 Determining the Environmental Documentation

The Environmental Review Summary (ERS) provides the first indication of what form the
environmental documentation will take. The ERS is developed as part of the Project Summary,
which is prepared during the scoping phase of all projects in the construction program. The
Project Summary (see Chapter 300 for additional information) includes three components:

¢ Project Definition
¢ Design Decision
e Environmental Review Summary

The ERS is part of the Project Summary database. The ERS describes the potential environ-
mental impacts, proposed mitigation, and necessary permits for a project. It establishes the
initial environmental classification and identifies the key environmental elements addressed
in the NEPA/SEPA process. The ERS database includes fully integrated “Help” screens.
Contact your region Environmental Office or Program Management Office to get set up

to work in the database.

The typical process for classifying projects and determining the level of environmental
documentation is as follows:

¢ Once the project has been sufficiently developed to assess any environmental impacts,
the region completes the ERS based on the best information available at the scoping
phase of development.

The region Environmental Manager then concurs with the classification by approving the
ERS, which enables the completed form to be included in the Project Summary package.

For NEPA, if a project has been determined to be a Categorical Exclusion (CE), the
Environmental Classification Summary/SEPA Checklist (ECS/SEPA Checklist) is
completed. The NEPA environmental review process is considered complete when the
region Environmental Manager approves the ECS package (guidance is provided in the
online Help in the ECS/SEPA Checklist database). If it is determined that a Documented
Categorical Exclusion (DCE), Environmental Assessment (EA), or Environmental Impact
Statement (EIS) is required, the region evaluates the project schedule and arranges for
preparation of the appropriate document.

For SEPA, the signing and submittal of the ECS/SEPA Checklist completes the environmental
classification process. On projects that are categorized as exempt from SEPA, the
environmental process is complete unless the project requires consultation under the
Endangered Species Act. On projects that do not meet the criteria for a SEPA Categorical
Exemption (WACs 197-11-800 and 468-12) and require a SEPA checklist (WAC 197-11-960)
or an EIS, those documents are prepared as necessary prior to Project Development
Approval.
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At this early stage, the ERS allows environmental staff to consider potential impacts and
mitigations and required permits. For many projects, the WSDOT Geographic Information
System (GIS) Workbench coupled with a site visit provides sufficient information to fill out
the ERS (see the GIS Workbench online Help).

For most WSDOT projects, the Federal Highway Administration (FHWA) is the lead agency for
NEPA. Other federal lead agencies on WSDOT projects are the U.S. Army Corps of Engineers,
Federal Aviation Administration, Federal Railroad Administration, and Federal Transit
Administration.

225.04 Identifying the Project Classification

Based on the environmental considerations identified during preparation of the ERS, WSDOT
projects are classified for NEPA/SEPA purposes to determine the type of environmental
documentation required. Projects with a federal nexus (using federal funds, involving federal
lands, or requiring federal approvals or permits) are subject to NEPA and SEPA. Projects that
are state funded only, with no federal nexus, follow SEPA guidelines. Since many WSDOT
projects are prepared with the intent of obtaining federal funding, NEPA guidelines are usually
followed. (See Chapter 300 of the Environmental Manual for more information.)

225.05 Environmental Commitment File

As an initial part of project development, the region establishes a project commitment

file. Establishment of this file generally coincides with preparation of the environmental
documentation. The file consists of proposed mitigation measures; commitments made

to regulatory agencies, tribes, and other stakeholders; and other documented commitments
made on the project. Further commitment types (right of way, maintenance, and so on) may
be added at the region’s discretion.

The region Environmental Office is responsible for creating and maintaining the commitment
file as a project progresses through its development process. Whenever commitments are
made, they are incorporated into project documents and added to the environmental
commitment file once they are finalized. Commitments are typically included within, but not
limited to, the following documents or approvals and any of their supplements or amendments:

e Memoranda, Agreements, Letters, Electronic Communications
No-Effect Letters

e Biological Assessments

e Biological Opinions
e Concurrence Letters
SEPA Checklists

NEPA Categorical Exclusions

NEPA Environmental Assessments

NEPA/SEPA Environmental Impact Statements
e Finding of No Significant Impact (FONSI)

¢ Record of Decision (ROD)
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e Section 106 Concurrence Letter from Tribes and Department of Archaeology & Historic
Preservation

¢ Mitigation Plans

¢ Environmental Permits and Applications, and Associated Drawings and Plans

Additional information (see Procedure 490-a) for establishing a commitment file is available
online at WSDOT’s Tracking Commitments webpage. WSDOT has a Commitment Tracking
System to organize and track commitments from the commitment file. Refer to the
Environmental Manual (Chapter 490) for policies associated with tracking commitments.

225.06 Environmental Permits and Approvals

WSDOT projects are subject to a variety of federal, state, and local environmental permits

and approvals. Understanding and anticipating what permits and approvals may be required

for a particular project type will assist the designer in project delivery. The Environmental
Permitting website provides guidance on the applicability of permits and approvals. Because
the facts of each project vary and the environmental regulations are complex, reliance on either
the Design Manual or the Environmental Manual is insufficient. Consult region environmental
staff.

The Environmental Review Summary, which is prepared as part of the Project Summary,
identifies some of the most common environmental permits that might be required based on
the information known at that stage. As the project design develops, additional permits and
approvals can be identified. Conducting project site visits for engineering and environmental
features may reduce project delays caused by late discoveries. Coordinate with and
communicate any project changes to region environmental staff.

The permit process begins well in advance of the actual permit application. For some permits,
WSDOT has already negotiated permit conditions through the use of programmatic and general
permits. These permits typically apply to repetitive, relatively simple projects, and the permit
conditions apply regardless of the actual facts of the project type. For complex projects, the
negotiations with permit agencies often begin during the environmental documentation phase
for compliance with the National Environmental Policy Act (NEPA) and the State Environmental
Policy Act (SEPA). The mitigation measures developed for the NEPA/SEPA documents are
captured as permit conditions on the subsequent permits.

Environmental permits require information prepared during the design phase to demonstrate
compliance with environmental rules, regulations, and policies. To avoid delays in project
delivery, it is necessary for the designer to understand and anticipate this exchange of
information. The timing of this exchange often affects design schedules, while the permit
requirements can affect the design itself. In complex cases, the negotiations over permit
conditions can result in iterative designs as issues are raised and resolved.

225.07 Documentation

Refer to Chapter 300 for design documentation requirements.
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Design Documentation, Approval, and Process Review

Item

New/Reconstruction

(Interstate only)

NHS and Non-NHS

DBE/training goals * **

(a)

(a)

Right of way certification for federal-aid projects

FHWA (b)

FHWA (b)

Right of way certification for state-funded projects

Region (b)

Region (b)

Railroad agreements

(c)

(c)

Work performed for public or private entities *

(1](2]

Region [1][2]

State force work *

FHWA [3][4](d)

Region [3](d)

Use of state-furnished materials * FHWA [4] Region [3](d)
Work order authorization [51(d) [51(d)
Ultimate reclamation plan approval through DNR Region Region
Proprietary item use * [6] [6]
Mandatory material sources and/or waste sites * FHWA [4] Region [4]
Nonstandard bid item use * Region Region
Incentive provisions FHWA (e)
Nonstandard time for completion liquidated damages * FHWA (e) (e)

Interim liquidated damages *

(f)

(f)

Notes:

[1] This work requires a written agreement.
[2] Region approval subject to $250,000 limitation.

[3] Use of state forces is subject to $60,000 limitation and $100,000 in an emergency situation, as stipulated

in RCWs 47.28.030 and 47.28.035. Region justifies use of state force work and state-furnished materials and

determines if the work is maintenance or not. HQ CPDM reviews to ensure process has been followed.

[4] Applies only to federal-aid projects; however, document for all projects.

[5] Prior FHWA funding approval required for federal-aid projects.

[6] FHWA approves only for federal-aid projects and only when other equally suitable alternatives exist.
In all other cases, the HQ Design Office is required to certify that the proprietary product is either:
(a) necessary for synchronization with existing facilities, or (b) a unique product for which there is

no equally suitable alternative.

Region or Headquarters Approval Authority:
(a) Office of Equal Opportunity

(b) HQ Real Estate Services Office

(c) HQ Design Office

(d) Capital Program Development and Management_ approves all work order authorizations; Region approves state

force work and state-furnished materials.
(e) HQ Construction Office
(f) Statewide Travel and Collision Data Office

References:

*Plans Preparation Manual
**Advertisement and Award Manual

PS&E Process Approvals
Exhibit 300-4
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1. Design Element Upgraded to the Level Indicated in the Matrix
(a) Design element information
¢ Design element
e Location
e Matrix number and row
(b) Cost estimate [1]
(c) B/Cratio [2]
(d) Summary of the justification for the upgrade [3]

2. Design Element Not Upgraded to the Level Indicated in the Matrix
(a) Design element information
¢ Design element
e Location
e Matrix number and row
(b) Existing conditions
e Description
¢ Collision summary
e Advantages and disadvantages of leaving the existing condition unchanged
(c) Design using the Design Manual criteria
e Description
e Cost estimate [1]
e B/Cratio [2]
e Advantages and disadvantages of upgrading to the level indicated in the matrix
(d) Selected design, if different from existing but less than the level indicated in the matrix
e Description
e Cost estimate [1]
e B/Cratio [2]
¢ Advantages and disadvantages of the selected design

(e) Summary of the justification for the selected design [3]

Notes:

[1] An estimate of the approximate total additional cost for the proposed design. Estimate
may be based on experience and engineering judgment.

[2] Include only when B/C is part of the justification. An approximate value based on
engineering judgment may be used.

[3] A brief (one or two sentence) explanation of why the proposed design was selected.

Evaluate Upgrade (EU) Documentation Contents List
Exhibit 300-5
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301.01
301.02
301.03
301.04
301.05

Introduction

Communication

Incorporating Maintenance Considerations in Design
Documentation

References

301.01 Introduction

Maintenance plays an important role in the Washington State Department of Transportation’s
(WSDOT’s) asset management program by meeting the daily requirements of maintaining and
operating over 18,000 lane miles, approximately 2,000 miles of ramps and special-use lanes, and
over 3,700 bridge and culvert structures, as well as hundreds of other special-use sites vital to
the state’s transportation system. Activities in the highway maintenance program protect the
public infrastructure as well as provide services necessary for daily operation of the highway
system. Typical maintenance activities include patching potholes, cleaning ditches, painting
stripes on the roadway, repairing damage to guardrail, and controlling noxious weeds. In
addition to maintaining assets, operational services are also provided. They include plowing
snow, cleaning rest areas, responding to incidents, operating structures like draw bridges, and
operating traffic signals, lighting, and Intelligent Transportation Systems (ITS). This limited list
of maintenance and operational activities highlights the significant undertaking of maintaining
and operating the State Highway System as designed.

Highway maintenance and operations staff are unique stakeholders, because they utilize,
maintain, and operate the facilities’ engineering designs and constructs. Given the nature and
cost of maintenance work, as well as the exposure inherent in maintenance and operational
activities, it is important for designers to consider maintenance and operations staff as major
stakeholders in every project. It is also important for maintenance and operations staff to
understand the purpose of the project and to participate in determining the best method(s) to
keep it functioning as designed while maintaining their responsibilities outside of the specific
project limits.

This chapter provides multiple options to help improve coordination with maintenance and
operations staff during project design. These “best practices” are a culmination of responses
from Design Manual user surveys, interviews with maintenance and operations superintendents,
and various regional practices that have demonstrated potential improvement related to the
coordination of design and maintenance efforts and personnel. Note: The concepts and methods
presented herein do not replace any approved communication or documentation processes that
may be currently required by a WSDOT region during the project development process.

301.02 Communication

Communication is the most fundamental component of coordination. Executing communication
is often oversimplified by the phrase “communicate early and often.” In reality, effective
communication is significantly more complex. For example: Who are you communicating with,
what methods of communication are being used, what is being communicated, how are you
responding to communication, where is the communication taking place, and when does the
communication need to occur to maximize effectiveness?
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The following sections highlight areas that may increase the necessary communication between
design and maintenance staff.

301.02(1) Maintenance Organizational Roles

The most important component of communication is knowing who you are communicating with
and what their role is within the organization. Just as engineering has multiple disciplines that
cover specific areas within engineering, WSDOT’s maintenance organization is also divided into
multiple discipline areas, each with focused expertise and specific needs that may be relevant
to a particular project.

When asking for maintenance input, it is not
sufficient to contact just the Area Maintenance
Office that covers that physical geographic area.
Depending on the scope of the project,
engineering must consult with the appropriate
maintenance discipline area. It is a project
management responsibility to properly identify
and communicate with the appropriate project
stakeholders (see EO 1032 — Project
Management). It should not be assumed that the
Area Maintenance Office will coordinate with all ~ Access to maintain luminaire is provided through
other maintenance disciplines, unless agreed to use of full shoulder

organizationally or identified within a particular Project Management Plan (PMP). The PMP

is the documentation mechanism for identifying the various contacts and their roles within
the project. Each region maintenance organization is different, but in general, the following
discipline areas are present:

e Area Maintenance
o Pavement
o Roadside vegetation control
o Rest area management
o Seasonal and emergent maintenance
needs

¢ Signal, [llumination, and ITS Maintenance
e Bridge
¢ Traffic Operational Maintenance

o Pavement markings

o Signh management
o Incident response

Striping crew restriping after patching pavement

To access a list of superintendents, go to:
YD http://wwwi.wsdot.wa.gov/maintops/pdf/maintenanceofficephonelist.pdf

To access a list of maintenance performance measures, go to:
“B http://www.wsdot.wa.gov/maintenance/accountability/default.htm
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301.02(2) Communicating Expectations

Project design is heavily influenced by the subprogram and scope of a particular project. While
this becomes a learned experience within engineering design, maintenance staff does not
routinely work within these types of funding and project constraints. It is important to identify
the type of project and elements that can be addressed under the particular subprogram, in
order to effectively manage expectations for
maintenance stakeholders participating in the
project. It is also important to redirect issues
presented by maintenance staff that may not
be appropriate for your project, but may meet
a future need. The project team should work
together with maintenance to redirect
identified issues to region Program
Management to evaluate their relevance for
other subprograms or future identified
projects, or determine if there are funding
mechanisms to include the requested Traffic control needs to maintain the roadside
feature(s) on the project in question.

301.02(3) Communication Timing

There are multiple constraints to consider when establishing the timing of maintenance
stakeholder input. What is the project timeline, when will maintenance involvement be most
effective, and which work season(s) are maintenance and operations staff involved with when
you need to communicate with them? Each one of these questions needs to be understood to
yield the most effective communication result.

This procession of snow plows clearing the roadway demonstrates the urgency of labor and equipment
necessary to maintain operations on the highway during certain seasons
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Maintenance staff has identified scoping through the 30% design phase as a critical period for
their input. The scoping phase presents opportunities to identify maintenance concerns and
adequately address them within the project scope and budget. The period between scoping
and 30% design presents opportunities to evaluate and refine options, as well as gain more
understanding of project constraints that may impact a previously identified or requested
maintenance feature. As the constraints and design trade-offs become evident, it is necessary
to review the impacts to maintenance needs and requests that were originally captured in the
project scope and ensure they are not impacted by constraints or the options under evaluation.

Maintenance staff are obligated to respond to immediate incidents and weather conditions.
They are not often able to delay their work functions and activities to make time for a design
project review. It is essential that designers understand this issue and plan for reviews through
scheduling techniques (see 301.03(1)(a)). In general, the best time to involve maintenance staff
is during their slower work seasons.

Maintenance responds to emergencies, which are more likely to occur during certain seasons

301.02(4) Communication Methods

Maintenance has identified field reviews as the primary and most effective method of
communication for their staff. Designers are strongly encouraged to perform multiple field
reviews with the appropriate maintenance disciplines. Depending on the size, scope, and
location of the project, it may be appropriate to first meet in the office and review the project
scope and plans, confirm and endorse the Pre-Activity Safety Plan, then proceed with the field
review. Field reviews are recommended at the following periods:
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e Scoping phase

e Prior to the 30% design milestone (may need multiple meetings to evaluate design
options)

e Each time a previously agreed-to maintenance feature is impacted through design
iterations, as appropriate

e Prior to other major design review milestones

/

4

Maintenance clearing highway from rockfall overburdening catchment area

A primary purpose for performing field reviews with maintenance is to assist with visualizing the
project and to understand existing conditions. When performing the field review, it is important
to emphasize the following:

e Reiterate the purpose of the project and subprogram, and discuss maintenance
expectations.

e Determine the deficiency being corrected and the understood contributing factors. It is
important to gain an understanding from maintenance staff on any other contributing
factors or physical conditions that engineers may not be aware of.

e Visualize the project with maintenance:

o What will be new?

What will be removed?

What will be replaced, and what is the replacement?
Where will new features be located?

How will project changes affect neighbors?

O O 0O ©°o
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¢ Determine whether the project can be operated and maintained with existing
equipment.

o Itis necessary for design and maintenance staff to fully understand the impacts to
both the maintenance and project budgets to analyze and balance the obligations
for the investments as assets are identified on a project. For example, new lighting
means maintenance will be billed for the utility costs. Generally, this increased
cost has not resulted in increased funding.

- Will proprietary item requests be needed so maintenance can maintain
the project items with the tools and equipment they currently have?

- Will new equipment be needed, and who will fund that equipment
acquisition?

o What is the maintenance frequency for affected assets? Will this change?

o What are the environmental and permit restrictions related to the asset or
feature?

o How might maintenance physically maintain features to understand safety and
access needs for the asset or feature?

¢ |dentify explicit action items for design and maintenance staff to follow up on as design
iterations continue.

¢ Document the outcomes of the field meeting, and follow up to ensure maintenance
needs are addressed, or provide specific explanations.

In order for maintenance to assist in brainstorming alternative options, engineering design
must explain the reasons and constraints behind the previous design options considered and
abandoned through the design iteration process.

e Provide maintenance stakeholders the reasons and justification behind design
decisions.

¢ Allow for the time and discussions necessary to brainstorm other options to provide
the desired accommodations and features, given the constraints and conflicting
performance outcomes identified.

e Before removing any previously discussed maintenance features, always discuss and
work on the issue with maintenance staff first.
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While independent reviews of plan sheets are meaningful for engineers, it may be an
inappropriate expectation that maintenance staff will see the same value. The repeated
familiarity of reviewing plan sheets is not necessarily present within the maintenance staff,
and plan review training may or may not be feasible for a given regional maintenance
organization based on staffing, workloads, and skill retention.

In some larger regional maintenance organizations, a liaison position has been designated for
designers to coordinate plan reviews. This approach has seen some success. However, this
liaison cannot possibly be aware of all comments/concerns for every maintenance discipline.
Don’t assume that coordinating plan reviews through the liaison meets the expectation for
maintenance stakeholder input. Always check with the various maintenance disciplines for
their preferred contacts and include those contacts within the PMP.

301.03 Incorporating Maintenance Considerations in Design

The intent of this section is to provide some project management options and potential
strategies or products to help manage the incorporation of maintenance considerations
into a design project.

301.03(1) Project Management and Review Strategies

Design iterations are necessary as information is gained throughout the design process.
Designers are constantly forced to balance competing stakeholder needs, regulatory
requirements, design criteria, performance outcomes, and physical and political constraints.
The following subsections include some recommended strategies for designers throughout
the course of a design project.
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301.03(1)(a) Project Management and Schedules

1. Include maintenance discipline representatives within the PMP, and identify their specific
roles and responsibilities within the design project.

e This is important for team members, to ensure their inclusion on interdisciplinary
decision making and brainstorming options for specific features that may affect
only a single or all maintenance disciplines.

2. Schedule the appropriate duration and timing within the project schedule to complete the
necessary field reviews with maintenance staff.

¢ There are multiple scheduling techniques that may assist you, ensuring this will be
well planned based on maintenance staff availability and changing work priorities.
Contingency activities, providing more activities detailing the effort, or expanding
the duration for single activities may all be appropriate. If uncertain how to best
represent the needed time within the schedule, consult the Region Project
Management and Reporting System (PMRS) Coordinator for options.

3. Asthe project works toward constructability reviews, be sure to include appropriate
durations for procuring materials.

e There have been reported instances where maintenance and operations staff has
been contacted to temporarily provide equipment while awaiting procurement and
acceptance. This creates additional work efforts for maintenance staff to install and
remove their equipment to keep a project operational, because inadequate
procurement timelines were identified during the design phase.

Note: Some regions have an internal policy that prohibits use of maintenance
equipment on a temporary basis due to poor execution and management of
procurement timelines. Designers should verify what options exist if procurement
timelines appear problematic in construction staging exercises.

Whenever possible, design should avoid creating environments that might be desirable to the
homeless, both for their safety and the safety of maintenance staff

Page 301-8 WSDOT Design Manual M 22-01.11
July 2014



Chapter 301 Design and Maintenance Coordination

301.03(1)(b) Project Reviews

The skill sets of individuals throughout the department vary with experience and training.
Strictly utilizing independent plan reviews to gain maintenance stakeholder input may be
inappropriate. While field reviews are an optimal means of communicating and visualizing the
project with maintenance, it is not prudent to meet in the field for every change or design
iteration of a specific feature. However, design engineers frequently engage multiple
stakeholders on a project, and those stakeholders are generally provided visual aids and
descriptions in addition to a set of plans.

The same effort can be applied to the maintenance
stakeholders. Use pictures of completed products, or
generate 3D PDFs and/or working drawings, to better
illustrate and visualize the features under discussion.
Take the time to understand what matters regarding

a particular feature and how it will be maintained, and
ensure the illustrations provided depict the worst case
for their concerns, not the average. For example, if the
steepness of side slopes matters regarding how the
feature will be accessed or maintained, be sure to
depict how the slope will vary, including the steepest
portion, not the typical slope. Every effort should be
made to ensure stakeholders understand the
balancing act design is working through and how it
affects the various maintenance features or assets.

Vactor truck cleaning a catch basin placed
directly under guardrail run

Maintenance staff should never be in a position to review project details from a plan sheet
without a meeting/discussion, examples, or other means of communicating what feature or
issues they are reviewing on the plan sheet. This effort will help ensure there are “no surprises”
for maintenance and operations staff when the planned project enters construction.

301.03(2) Maintenance Design Considerations —Tips, Tools, and End Products

There are multiple potential products that design teams should consider to effectively
document maintenance considerations. Note that some options presented in the following
subsections may be more effective if implemented on a regionwide basis. However, all options
can be described as project procedures and should be identified and explained within the PMP.

301.03(2)(a) Establish Maintenance Performance Measures

For a given corridor or project location, it may be advantageous to identify desired performance
measures and their established goal(s). Providing a performance-based outcome provides
something tangible for designers to evaluate when exploring options. These performance
objectives should be specific and state the actual needed outcome, not necessarily a proposed
solution (see annotated example in Exhibit 301-1).
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Exhibit 301-1 General Input Form with Listed Performance Objectives

MAINTENANCE CONCERNS ANDINPUT

WIN SR REGION COUNTY DATE
DO03211 003 Southwest Clark 3/21/2014

PROJECT: I-3/Widen and Construct Interchange
TYPE OF WOBK: Wideming for additionallane and construct two overcrossings, one overcrossing will be a half
diamond interchange.

BEGIN MP: 300 | END MFP: 50.0 | LENGTH OF PROJECT: 20 miles |

FUNCTIONAL CILASS: Interstate — Poncipal Artenal

NHS STATUS: NHS

BEOADWAY IS: (check one) 2 lane multi-lane X | other
NEW/RECONSTRUCTION: (check one) YES X NO |

STATEMENT OF PURPOSE: (bref description of work to be completed by the Design Engineer)

This section of Interstate 3 needs additional capacity and improved auto mobility. Capacity will be providedin three
ways; Improving local circulation by constructing a new overcrossing at Y Street which will remowvelocal auto tps

from the Interstate, providing for additionalhalfinterchange at Z Street to improve existing X Street Interchange, as
well asproviding an additionallane on the mterstate.

STATEMENT OF CONCERNS: (known maintenance issues within the scope of the propesed project)
It is unclear at this time what assets will remain and whatnew assets will be installed along this urbanizing location.
Since this facility is high speed andhigh ADT, maintenance offices’ primary concemis locating protected accessto
assets placed and maintaining or improving access to assets planned to remain. Maintenance anticipates significant
collaboration needs consisting of multiple site visits with all mamtenance disciplines (not just this area office). We
have pnontized a list of mamtenance perfonmance outcomes to consider when weighing specific asset design options
as follows:

¢  Reductionin Mamtenance Exposure to Traffic

¢+ Feductionin Mamtenance Frequency to Mamtam and Operate

*+  Lowest Maintenance Life Cycle Cost

Area Supenntendent: Date:
John Doe 3/21/2014
Area Supervisor: Date:
Jonny Smith 5/15/2014
Lead Tech: Date:

Jane Smith 3/1/2014

301.03(2)(b) Evaluate Maintenance Lifecycle Cost

Designers should work with maintenance to understand the full life cycle cost for maintaining
a certain feature. Maintenance will need to provide and explain to design:

¢ The frequency of maintaining the asset
e Labor costs

* Material costs

e Traffic control costs

e Utility costs

¢ Additional equipment costs (cost to repair if equipment owned, rental costs, or
purchase cost of new equipment needed)

e Cost of procuring replacement parts for the asset
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Additionally, maintenance and operations staff should identify some qualitative risks and
opportunities associated with certain assets. Some opportunities, like the one presented in
Exhibit 301-2, may not be possible depending on material availability or funding restrictions.

It is important for designers to understand that some products may have a short shelf-life.
Procuring new replacement parts in the future may not be possible, which may result in a search
for used parts or the total replacement of the particular asset. These are future risks that need
to be identified so design engineers will understand what options or special provisions may be
required to help address the potential risks. Maintenance staff can help de5|gn understand the
history of different assets and G

determine options that have been
successful for a given maintenance
location. Design engineers also need
to communicate the requirements
and disadvantages of proprietary
items specifically requested by
maintenance. While it may be the
desired product that maintenance is
familiar with, it may not be the best
product for what is being designed.

It is necessary to both determine
the life span for a particular asset
and utilize discounted cash flow o e 'l

techniques to understand the Replacing a guardrail is not a simple activity

present worth of the future expenditures. The discounting process can be complex; however,
for the purposes of evaluating maintenance life cycle cost, it is acceptable to use a flat discount
rate applied to the sum of all future maintenance expenditures. In Exhibit 301-2, the asset life
span is 20 years, and the discount rate is approximately 80% (based on a 4% interest rate per
year). If the asset life span is different, then the discount rate will also change. To determine the
life span of a particular asset type and the approximate discount rate for that life span, contact
the Asset Management Group within the Capital Program Development and Management
Office.

After analyzing the life cycle cost to maintain a particular asset, and demonstrating an
understanding of the associated risks, design and maintenance staff can justify the best return
on the construction investment. While the primary intent of this process is to document
justification for an asset decision, it is important that region Maintenance is supplied with

the information as well. Providing this information during the design process can inform
maintenance budgetary scenarios. Allow sufficient time for maintenance to capture budget
impacts and apply for the necessary funding in the bi-annual maintenance budgeting process.
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Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment

Design Options Worksheet
Engineer: Jane Smith
Maintenance Representative: John Doe

Project Information:

Title: SR Rural Highway/BST and Guardrail Repair
Design Speed: 60 mph

2 lane rural arterial highway

P1 - Paving and P3 — Guardrail Replacement
Project Deficiencies: Pavement degradation due to normal wear; non-standard guardrail height at various
locations

Proposed Scope: pavement repair, BST travelled way from MP 15 to MP 32, and replace identified guardrail
priorities from MP16.5to 17; 20.2 t0 20.3; 30.6 to 31.1

Segment Problem Statement:

Maintenance has identified this segment of highway as a high frequency repair location. Maintenance
records for the past 3 years has indicated location requires guardrail repair on average twice a year. Collision
data does not show any run off the road collision reporting. The lack of shoulder and work area behind the
guardrail requires one way traffic control operations, and exposes maintenance staff to traffic. Maintenance
staff has requested additional analysis of design options at this location.

Segment Location Information:

300 ft Guardrail section on outside of horizontal curve
Natural Land use

Lane widths are 12 ft

Shoulder widths vary from 0.5 to 1 ft

ADT is 5000 with 11% trucks

Guardrail

with 1 -2 ft
flat area from
back of post

Typical Section:
31
Vegetative
Slope

2:1 Cut with 5" ditch and
shoulder varies from 0.5 to 1 ft

/

12 ft

Embankment and River

Shoulder
varies =
05tolft
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Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment (continued)

On May 20, 2014, the project team, materials engineer and area maintenance staff performed a second
scoping visit to develop pavement repair quantities and methods. We also discussed the maintenance
concern for the guardrail repair location at MP 20.2 to 20.3, together we brainstormed and vetted potential
contributing factors and design options for this location.

Potential Contributing Factors: Potential Solutions:
* Geometric cross section: Lack of shoulder and * Replace guardrail at same location

sight distance around the curve, outside » Replace with pinned pre-cast concrete
orientation of the curve may be a factor for barrier
drivers negotiating this area. There may be a s Widen for 2' shoulder, install shoulder
tendency for driver concern about opposing rumble strip and install long post guardrail
direction of travel, and to position the vehicle on run
the outside of the curve. This could result in the e Widen for an 8' shoulder, install rumble

minor unreported collisions with the close strips and install long post guardrail

Cut into slope and widen pavement
section (will require realignment and/or
superelevation change)

proximity of guardrail to the travelled way.

Design Option Evaluation:
Option 1 = Replace guardrail in kind =

Contract Investment Calc:

Materials and Labor from UBA

6757 @ 27.5 LF for 300 ft = 58250

Traffic Control Costs

Flaggers @550/hr x 4 hr x 2persons = $400

TCS @5100/hr x 4 hr = $400

Portable Attenuator = 53500

Total Traffic Control = $3500+5400+5400 = 54300
Total Contract Investment = $8250+54300 = $12550

512550 initial investment

0 Time in Years 20

Maintenance Costs Calc {per repair):

Maintenance records show repairs consist of two sections of guardrail and two posts or post blocks
need replacement each repair. Records average repairs 2x each year.

Materials and Labor from Area Maintenance:

26' beam @ $27.5/LF = 5715

2 posts or blocks @ $80/ea = 5160

3 persons @ 535/hr x 4 hr (includes PASP and travel) = $420

Traffic Control Labor

2 persons @ %35/hr x 4 hr (includes PASP and travel) = $280

All equipment necessary for repair @ $90/hr X 4 hr = $360

Total Maintenance per repair = 5360+5715+5160+5420+5280 = 51935 x 2/yr = 53870
Total Maintenance Net Present Worth = ($3870 X 19)(0.8) = $58824

Total Life Cycle Cost = $12550 + 558824 =571374
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Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment (continued)

Option 2 = Install pinned pre-cast concrete barrer

Contract Investment Calc:

Materials and Labor From UBA

G776 @ 539/LF for 300 ft = 511700

5767 @585/ton for 33tons = 32805

5100 @550/ ton for 30 tons =51500

Other costs = 51000

Traffic Control Costs {TC for HMA placement
assurmed Incidental to BST)

Flaggers {@550/hr x 6 hr x 2persons = 3600
TCS @5100/hr = 6 hr = 5600

Portable Attenuator = 53500

Total Traffic Control = 53500+5600+5600 = 54700

Maintenance Costs Calkc [per repair):

ORNCE Evary 5 years,
Materials and Labor from Area Maintenance;

Traffic Control Labor

Total Life Cycle Cost = $21705 + 53648 = 525353

== pdditional value not captured:
Hess frequent exposure for maintenance staff
-miaintenance staff time saved for other work

Additicnal value lost not captured:

-miay need to wse all extra shoulder width in
opposing direction to accommodate width

1%

li=rin'tran fan

2k LTS sl reesbawat

Tatal Contract Investment = 51170042805+ 1500+ 1000454700 = $21705

Maintenance records for a similar location and context show repairs consist of resetting a barrier zection

3 persons @ S350 x4 br (includes PASE and travel) = 5420

2 persons @ 535/ hr x 4 br {includes PASP and trave) = 5280

Al equipment necessary for repair @ 5110/hr X 4 br = 5440

Taotal Maintenance per repair = 54404 542045280 = 51140 every 5 yrs
Tatal Maintenance Met Present Worth = (51140 ¥ 4){0.8) = 53648

IDption 3 = Widen shoulder, install rumble shoulder rumble strips and long post guardrail

Contract Investment Calc;

Matenals and Labor from UBA

6711 @ $34/LF for 300 ft = 510200

5767 @585 ton for 25tons = 52125

5100 @550/ ton for 22 tons =51100

IOther costs = S1000

Traffic Contral Costs [TC for HMA placement
B=sumed incidental to B5T)

Flaggers @550/hr x 4 hr x 2persons = 5400
TCS @5100/hr % 4 hr = 5400

Fortable Attenuator = 53500

Total Traffic Control = $3500+5400+ 5400 = 54300

Maintenance Costs Cale (per repair]:

repairs 1 every other year.

Materialz and Labor fram Area Maintenance:
26" beam @ 527.5/LF = 5715

2 long posts o blocks @ $100/ea = 5200

[Traffic Control Labor

Total Life Cycle Cost = 518725 + 514744 = 533465

)

TIETEE b Invesmer

R

e Tims in. ¥rare an

Total Contract Investment = S102004521 2545110045 1000454300 = S18725

Maintenance records for a similar location and context (but higher ADT) show repairs consist of two
rections of guardrail and two posts or past blocks need replacement each repair, Records average

3 persons @ %35/ x 3.5 br (includes PASP and travel) = 5368

2 persons @ $35/hr x 3.5 hr (includes PASP and travel] = 5245

el equipment necessary for repair @ 590/hr X 3.5 hr = 5315

Total Maintenance per repair = 57154520045 368+5 24545315 = 51843 every other year
Total Malntenance Met Present Worth = {51843 X 10)(0.8) = 514744
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Exhibit 301-2 Design Option Worksheet Showing Example of Life Cycle Cost Assessment (continued)

Options 4 & 5 - Widen for an 8' shoulder, install rumble strips and install long post guardrail & Cut into slope
and widen pavement section (will require realignment and/or superelevation change). Field visit participants
determined these options would be significantly out of scope for the project. Additionally all parties agreed
that initial costs are significantly more than the three previous options, Other concerns were parmitting,
specialty design needs, and potential need to add a ROW phase makes these design options fatally flawed.

SUMMARY:

Field participants agread that Design Option 2 presents the best maintenance parformance outcome; with
potential to reduce the maintenance frequency, and thereby reducing the exposure of maintenance staff
to the inherant risks of working on the roadway, The option also presents the lowest long term costs
associated with maintaining the asset, However, the option does create an potential project funding issue
at approximately 510,000 higher costs than option 1.

MNext steps:

This praject is currently within the scoping stage and the final project budget is yet to be determined. The
design team will seek endorsement for Option 2 with the project PE, respansible maintenance
superintandent and region program manager, Following this endorsement the design office will facilitate
a project funding meeting with region program management, region project development, maintenance,
and CPOM to confirm budget endarsement for Option 2. Assuming confirmation of budgeting, this option
will be identified on the project summary and carried into the design scope for the project.

CONCLUSION:

On lune 23, 2014, the endorsed Option 2 was discussed for budgeting. The P3 program was determined to
have minimal flexibility to fund the additional cost without impacting other projects or other locations on
the same project. Maintenance identified a surplus stockpile of the appropriate type of pre-cast concrete
barrier, that could be utilized for state supplied materials on the contract, reducing the initial investment by
SE000-6000. Parties agreed to move forward with Option 2 with state supplied material from the area
maintenance stockpile.

301.03(2)(c) CAE Design Tools

Projects create assets that need to be
maintained. The various CADD and
modeling programs used for
engineering design allow for significant
flexibility to show maintenance
considerations related to the project.
This is true even if a feature won’t be
physically built by the project, but we
want to ensure its visibility throughout
the design. Indicate maintenance work
zones and access routes within the
working files. Refer to the Electronic
Engineering Data Standards Manual for
symbology requirements and standards.

Ideal utility vault and Variable Message Sign access
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301.03(2)(d) Maintenance Review and Quality Control Products

There are a number of different ways to support design reviews and quality control for
maintenance features associated with a project. Some regions use maintenance review
checklists to remind designers and reviewers of common maintenance needs on projects
(see example in Exhibit 301-3).

Worksheets for each asset are another means to document the discussion, options considered,
and the decided outcome for a particular asset placed or retained within the project limits (see
example in Exhibit 301-2).

Even if these review and documentation
options are not specifically required by
region documentation and approval
processes, a decision to utilize these tools
can be made at the project level.

The established quality control and quality
assurance (QA/QC) procedure within each
region provides an additional process for
ensuring maintenance comments and
concerns have been addressed and the
agreed-on features are in place. This
procedure becomes increasingly important
at the 60%, 90%, and constructability review
milestones, where design iterations may
have neglected to account for impacts to
previously agreed-on features or treatments
specific to maintenance and operational
needs. Discuss increasing the visibility of
maintenance-related quality control within
the project or region QA/QC plan and
identify the assigned staff responsible for
quality control and quality assurance.

Poor utility vault access
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Exhibit 301-3 Excerpts from Olympic Region Review Checklist

Maintenance Review Checklist
Considerations for Scoping, Design and Construction

Maintenance Preferred Outcomes | Reason

| General Outcome Notes | Discussed(Y/N) & Comments

Idersat lo er
equipment{HAR. stations, VMS signs, light poles,
CCTV cameras, data stations and RWIS are
installed)

12 foot shoulders provided for maintenance
of multiple assets (ie closed system
drainage, walls, illumination, etc.

This allows man-lift and ather service equipment
to park and safely work, may be gravel area in
combination with standard paved shoulder.

Could be inthe form of widened
gravel area

Yes — agreed that this project will not be
« Parking area (access areas) for maintenance to Safety, negates need to take lanesfor Could be inthe form of widened | ableto create parking areas for some assets
load and unload maintenance work. gravelarea giventhe right of way constraints. Foot
access and 12° shoulders provided for project
Thiswould allow the use of the shoulderwhen Yes — Provided for multiple reasons
detouring traffic including hard running shoulder use

« Fulldepth shoulders

Improved water runoff. Keeps sod and debris Reduced maintenance practices
from blocking shoulderdrainage.

= Taperedshoulderedge (safety) edge Not discussed yet, revisit at 60% design

and herbicide use. AttachmentA

within existing ROW:Icreahng need for
retaining walls and J-boxes for illumination

* Junction boxes

Itis bestto place J-boxes out of the traveled
area (4-foot off pavementedge). Use fraffic
bearing J-boxesas a last resort

willneedto be relocated. See design options
warksheetfor initial options discussed, but
this and other roadside needs have resulted
in a terraced wall design allowing forJ boxes
and otherequipmentto be accessed by foot
on the terrace. Fall protection system will be
needed

« Lighting on outside of multi-lane highways

Median lights are not being constructed in 2010.
Keep inmind access (a safe area) for repairing
and re-lamping

Yes — Luminar foundations will be placed
behind the first terraced retaining wall. Full
shoulder provided for bucket truck to access
luminar head. However, praject plans on
using Hard Running Shouldersfor transit
priority and maintenance work requining the

shoulderwill likely result in nightwork and/or
coordination with transit authority. Night work
is acceptable and typical for interstate work
an this segment of the corridor

Maintenance considerations for Scoping, Design and Construction 321114

Olympic Fegion Maintenance and Operations Of

This checklist has been reviewed, and issues have been discussed as noted. This checklist should be filed within the Design Documentation Package.

OR Maintenance: Jonny Appleseed
name date

Design PEQ:  Jane Smith, PE

name date
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301.03(2)(e) Asset Management and Maintenance Owner’s Manual

Maintenance and operations staff will need to maintain the assets placed or retained within
a project location. It is important to be aware of the various asset management systems:

Highway Activity Tracking System (HATS)

Roadside Features Inventory Program (RFIP)

Signal Maintenance Management System (SIMMS)
Maintenance Productivity Enhancement Tool (MPET)
Traffic Sign Management System (TSMS)

The asset management system reviews are necessary to confirm the assets present on a project,
as well as any identification numbers associated with the assets to track and list those that will
be removed, replaced, or remain. Work with the appropriate maintenance staff and confirm the
assets identified during field reviews with maintenance staff. Post-construction, any new assets
placed will need to be logged into the appropriate asset management system(s) by maintenance
or construction staff, depending on region procedures.

Maintenance and operations personnel have
experience maintaining a variety of products and
features on state highways. However, not every
asset is strictly typical for the maintenance
discipline or area responsible for maintaining or
operating it. Review the assets planned for
placement within a project and understand what
information maintenance crews may need to
adequately maintain the asset or feature. This
should include the following:

Recommended equipment
Frequency of maintenance activities

Limits or boundaries (particularly for
stormwater BMPs) ;
Access location and route Well-designed access for luminaire maintenance

Any other relevant information discussed
with maintenance or supplied by the product provider, including information on brand,
make, and model of the asset

Information about these assets should be compiled into an Owner’s Manual for maintenance
to reference.

The Owner’s Manual will be provided in hard copy, an editable electronic copy, and
static electronic versions.

Electronic versions of the Owner’s Manual must be titled in the following format:
[YYYYMMDD]_Owner’s Manual_[route] [MP Limits] [Contract Number].

Hard copies will be bound in a binder and labeled on the cover and binding with the
same information provided in the required PDF title.
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The Owner’s Manual versions will be supplied to both maintenance and the construction office,
upon contract advertisement. Note: This may not be necessary if needed content is captured
within the area’s Integrated Vegetation Management (IVM) Plan.

If changes occur during post advertisement for a particular asset or feature listed in the Owner’s
Manual, it is the responsibility of the construction office and maintenance to coordinate an
update of the Owner’s Manual, as appropriate. As the construction phase ends, after punch

list items are resolved, Maintenance staff should undergo a final review to ensure the Owner’s
Manual is complete and accurate.

301.03(2)(f) Maintenance Agreements

Some project locations may have multiple maintenance jurisdictions, at both the state and local
levels. In these circumstances, involve all maintenance jurisdictions throughout the planning
and design process. They can help you understand their capabilities and the reasonable
accommodations necessary for frequent maintenance operations. To understand the likely split
between local and state jurisdictions, refer to 1600.03 and the Conformed Agreement... for the
Construction, Operations and Maintenance Responsibilities...

“B www.wsdot.wa.gov/localprograms/lag/construction.htm

Some maintenance and operations agreements between state and local agencies exist for
streets that are also state highways, and are important to the success of these projects. These
agreements may need to be created, updated, or replaced due to the nature of the project.
The potential agreements need to identify the maintenance, operational, and jurisdictional
boundaries, roles, and responsibilities of the parties entering into the agreement, including
liability, indemnification, and insurance. The Conformed Agreement (above) lists the likely split
of jurisdictional responsibilities. However, maintenance jurisdiction(s) may want to create an
operational plan or agreement for the infrequent maintenance functions that designs may not
be able to accommodate. It is also possible that one maintenance jurisdiction will be better
equipped to handle certain maintenance elements than another. It will be necessary to
document the split of maintenance responsibilities even if responsibilities remain the same

as those listed within the Conformed Agreement.

Agreements require a level of detail that will not be known early in project development, so
it is important to document trade-offs, benefits, and impacts with the affected maintenance
jurisdictions while early decisions are being made.
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Maintenance patching pavement at an intersection requires significant planning, night work, and traffic control

301.04 Documentation

Refer to Chapter 300 for design documentation requirements. Examples of documentation and
checklists can be found at: ¥ www.wsdot.wa.gov/design/policy/default.htm

301.05 References
301.05(1) Federal/State Laws, Codes and Agreements

City Streets as Part of State Highways Guidelines Reached by the Washington State Department
of Transportation and the Association of Washington Cities on Interpretation of Selected Topics
of RCW 47.24 and Figures of WAC 468-18-050 for the Construction, Operations and Maintenance
Responsibilities of WSDOT and Cities for such Streets, 4-30-1997, amended 4-2-2013

“B www.wsdot.wa.gov/localprograms/lag/construction.htm

301.05(2) Design Guidance and Supporting Information

A Policy on Geometric Design of Highways and Streets, AASHTO, current edition
Cost Estimating Manual for WSDOT Projects, M 3034, WSDOT

Electronic Engineering Data Standards, M 3028, WSDOT

Highway Runoff Manual, M 31-16, WSDOT

Maintenance Manual, M 51-01, WSDOT

Roadside Design Guide, AASHTO, current edition

Roadside Policy Manual, M 3110, WSDOT

Secretary’s Executive Order 1032, Project Management
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Chapter 305 Managing Projects

305.01
305.02
305.03
305.04
305.05
305.06
305.07
305.08

Introduction

References

Definitions

Design Project Management Overview

Cost Estimating for Design Project Development
Value Engineering

Context Sensitive Solutions (CSS)

Additional Design Resources

305.01 Introduction

This chapter outlines the principles and methodology adopted by the Washington State
Department of Transportation (WSDOT) for successful project management. WSDOT'’s project
management process is the standard practice adopted by the department to manage projects,
and it provides a method to meet WSDOT’s management principles. This chapter focuses on
preconstruction activities such as cost estimating, risk management, task planning, schedule
development, and budgeting, as well as managing scope, schedule, and budget.

The WSDOT Secretary’s Executive Orders 1028, 1032, 1038, and 1053 were issued to ensure
a consistent process for context sensitive solutions (CSS), design project management, and
risk-management statewide. (See Chapter 130 for more information about CSS.)

WSDOT’s project management process includes "best management practices" and the tools,
templates, examples, and guidance necessary to successfully deliver Capital Transportation
projects. The process will enhance communications when designers hand off projects to
construction project management.

Following are brief discussions about and links to other WSDOT project development resources.
These include technical manuals, research reports, and online design-related websites.

305.02 References
305.02(1) Federal/State Laws and Codes

23 United States Code (USC) 106, Project approval and oversight

305.02(2) WSDOT Policies

Directives, Executive Orders, Instructional Letters, Manuals, and Policy Statements
“B http://wwwi.wsdot.wa.gov/publications/policies/default.htm

Executive Order E 1028, Context Sensitive Solutions
“B http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1028.pdf

Executive Order E 1032, Project Management
“B http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1032.pdf
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Executive Order E 1038, Enterprise Risk Management
“B http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1038.pdf

Executive Order E 1053, Project Risk Management and Risk Based Estimating
“B www.wsdot.wa.gov/publications/fulltext/cevp/1053policy.pdf

Instructional Letter IL 4071, Risk-Based Project Estimates for Inflation Rates, Market
Conditions, and Percentile Selection
“B http://wwwi.wsdot.wa.gov/publications/policies/fulltext/4071.pdf

Project Delivery Memos
“B www.wsdot.wa.gov/design/projectdev/memos.htm

305.03 Definitions

For a complete glossary of project management terms, see:
“B www.wsdot.wa.gov/publications/fulltext/projectmgmt/pmog/pm_glossary.pdf

For a complete glossary of cost estimating and risk assessment terms, see:
“® http://www.wsdot.wa.gov/nr/rdonlyres/d10b9b96-9c03-479¢c-8b52-17f7bff9a0f/0/
glossaryofterms.doc

For cost estimating definitions, see:
“B www.wsdot.wa.gov/publications/manuals/m3034.htm

305.04 Design Project Management Overview

WSDOT's project management process provides the framework for project managers to deliver
projects on time and within scope and budget. WSDOT employs a number of tools to manage
projects effectively and efficiently.

305.04(1) Project Management Process
305.04(1)(a) Overview

For an overview of project management, with links to the WSDOT project management process
for delivering the WSDOT Capital Construction Program, see the following website:
“B www.wsdot.wa.gov/projects/projectmgmt

Exhibit 305-1 shows the five steps in the project management process used to deliver Capital
Transportation projects. The following link takes you to a table with a more detailed description
of the five steps: Y8 www.wsdot.wa.gov/nr/rdonlyres/a76c71ef-c926-4a13-9615-
c9f341f3baaf/0/wsdotproj_mgmt_process.pdf

305.04(1)(b) Design Process Deliverables

The following website will take you to the Deliverable Expectation Matrix, which identifies the
appropriate design process deliverable cells in the Master Deliverables List (see 305.04(2)(b)):
“B www.wsdot.wa.gov/publications/fulltext/design/demintro.pdf
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Exhibit 305-1 WSDOT Project Management Process

== Manage Change —— =

Endorse Transition

the and
Plan Closure

305.04(2) Project Management Tools
305.04(2)(a) Project Management and Reporting System (PMRS)

The PMRS is a tool for effective and efficient management of design project schedules,
resources, and costs. The following website provides tools for project planning, work breakdown
structure (WBS) development, scheduling, and resource and cost management:

YD http://wwwi.wsdot.wa.gov/planning/cpdmo/pmrs.htm

305.04(2)(b) WSDOT’s Master Deliverables List (MDL)

The Master Deliverables List (MDL) is a comprehensive listing of project elements. This list is
agreed upon across WSDOT and is intended as a starting point for the creation of the project
Work Breakdown Structure (WBS) and to ensure:

¢ All appropriate project elements are included in the project management plan and
schedule.

e The MDL activity codes, related titles, and descriptions provide a common vocabulary
across all projects and between project teams, region and Headquarters (HQ)
management, and specialty/support groups.

For additional information, see:
YD www.wsdot.wa.gov/projects/projectmgmt/masterdeliverables.htm

305.05 Cost Estimating for Design Project Development

Cost estimating guidance has been developed by the Strategic Assessment and Estimating Office
(SAEQ) and WSDOT Project Development.

305.05(1) Project Phases

There are four main phases or levels of design project development:

¢ Planning
e Scoping
e Design

¢ Plans, Specifications, and Estimates (PS&E)

The estimate for each level of project development has a specific purpose, methodology, and
expected level of accuracy. As the project progresses, more data are available and the expected
accuracy range narrows. For more information, see the Cost Estimating Manual for WSDOT
Projects.
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305.05(1)(a) Planning

The planning-level estimate is used to estimate the funding needs for long-range planning and
to prioritize needs for the Highway System Plan. These estimates are typically prepared with
little project definition detail.

305.05(1)(b) Scoping

A scoping-level estimate is used to set the baseline cost for the project and to program the
project. A project is programmed when it is entered into the Capital Improvement and
Preservation Program (CIPP) and the Biennial Transportation Program. The scoping estimate is
important because it is the baseline used by the Legislature to set the budget, and all future
estimates will be compared against it.

305.05(1)(c) Design

Estimates prepared at the various design levels, including Geometric Review, General Plans
Review, and Preliminary Contract Review, are used to track changes in the estimated cost to
complete the project in relation to the current budget (CIPP or “Book” amount).

Design Approval is an important stage of design for estimating purposes. At Design Approval,
the configuration of the project is known. This will solidify many items in the scope, such as right
of way needs, likely permit conditions, environmental mitigation, quantities of major items, and
outside stakeholders. As scope definition improves, the accuracy of the estimate will likewise
improve. The work effort required to prepare, document, and review the estimate also
increases.

An important element of the project is the Basis of Estimate (BOE). The BOE is a documented
record of pertinent communications that have occurred and agreements that have been made
between the estimator and other project stakeholders. The BOE, which is to be included in the
Project File, is characterized as the one deliverable that defines the scope of the project, and it
ultimately becomes the basis for change management. For guidance in developing the BOE, and
a template to help in its preparation, see the Cost Estimating Manual for WSDOT Projects.

305.05(1)(d) PS&E

The Engineer’s Estimate (part of PS&E) is prepared for the Final Contract Review in preparation
for advertisement, and it is used to obligate construction funds and evaluate contractors’ bids.

305.05(2) Risk Management

Project risks can be “opportunities” (positive events) as well as “threats” (negative events) that
might affect scope, schedule, or budget. Risk assessment is the first phase of project risk
management. Its purpose is to maximize the results of positive events and minimize the
consequences of adverse events. For more information on risk assessment, see:

“B www.wsdot.wa.gov/projects/projectmgmt/riskassessment/
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305.05(2)(a) Design Project Risk Management Process
305.05(2)(a)(1) Risk Management Planning

Using a systematic process, determine how to approach, plan, and execute risk
management activities throughout the life of a design project.

305.05(2)(a)(2) Identify Risk Events

Determine which risks might affect the design project and document their characteristics. It
may be a simple risk assessment organized by the design project team or an outcome of the
CEVP/CRA workshop process.

305.05(2)(a)(3) Qualitative Risk Analysis

Assess the impact and likelihood of the identified risk and develop prioritized lists of these
risks for further analysis or direct mitigation. The design team should elicit assistance from
subject matter experts or functional units to assess the risks in their respective fields.

305.05(2)(a)(4) AQuantitative Risk Analysis

Numerically estimate the probability that the design project will meet its cost and time
objectives. Quantitative analysis is based on a simultaneous evaluation of the impacts of all
identified and quantified risks.

305.05(2)(a)(5) Risk Response Planning

Develop options and determine actions to enhance opportunities and reduce threats to the
design project’s objectives.

305.05(2)(a)(6) Risk Monitoring and Control

Track and monitor the impact of identified risks, monitor residual risks, and identify new
risks, ensuring the execution of risk plans, and evaluate their effectiveness in reducing risk

or enhancing opportunities. Risk Monitoring and Control is an ongoing process for the life of
the design project.

For more information on risk planning and risk management, see:
“B www.wsdot.wa.gov/publications/fulltext/cevp/projectriskmanagement.pdf

305.05(2)(b) Inclusion of Formal Risk: CRA, CEVP

WSDOT policy requires a cost risk assessment (CRA) for projects over $25 million and a cost
estimate validation process (CEVP) for projects over $100 million. Both of these processes
include an estimate review.

It is recommended that all projects undergo at least an internal project team review for each
estimate update.

¢ Consider a peer review or region review for each estimate that is complex or includes
significant changes to scope or design development.

¢ Consider a region/HQ or external estimate review for all projects over $10 million or
for projects that are complex during the design phase.
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Document each estimate review in the Project File, and clearly show any changes made to the
estimate as a result of the review.

As of July 2014, the Project Risk Management Guide is planned to be combined with the
CRA/CEVP Workshop Guide. Completion of this combined document has been extended to
FY 2015. In the interim, for more information about risk, CRAs, and CEVPs, see:

“B www.wsdot.wa.gov/projects/projectmgmt/riskassessment/default.htm

305.06 Value Engineering

Value engineering (VE) is a systematic process that uses a team chosen from a variety of
disciplines to improve the value of a project through the analysis of its functions. The VE process
incorporates, to the greatest extent possible, the values of design; construction; maintenance;
contractor; state, local and federal approval agencies; other stakeholders; and the public.

For additional information about value engineering, see Chapter 310.

305.07 Context Sensitive Solutions (CSS)

CSS is a model for transportation project development that considers the total context of a
transportation project. Essentially, the CSS approach is that transportation projects must be
designed for the physical aspects of facilities serving specific transportation objectives, as well as
for a project’s effect on the aesthetic, social, economic, and environmental needs and
constraints.

Key issues for designers include:

e Access management

¢ Urban median design

e Bike and pedestrian access and safety
e Streetscaping

¢ Transit and freight

¢ Traffic calming

e Business access

e Operational intent of the facility

e Urban forestry

For guidance on incorporating Context Sensitive Design, see:
“B www.wsdot.wa.gov/design/policy/csdesign

305.08 Additional Design Resources
305.08(1) Technical Manuals

There are many WSDOT technical manuals used in project development. A collection of the
most recent versions is available at the Engineering Publications Services Index website:
“B www.wsdot.wa.gov/publications/manuals/index.htm

Page 305-6 WSDOT Design Manual M 22-01.11
July 2014


http://www.wsdot.wa.gov/projects/projectmgmt/riskassessment/default.htm
http://www.wsdot.wa.gov/design/policy/csdesign
http://www.wsdot.wa.gov/publications/manuals/index.htm

Chapter

305 Managing Projects

305.08(2) Administrative Manuals

Some administrative manuals (such as the Advertisement and Award Manual and the

Agreements Manual) are used in project development. These manuals are available on WSDOT's
internal Administrative Manuals website:

“B http://wwwi.wsdot.wa.gov/publications/manuals/

305.08(3) Transportation Research and Reports

The following WSDOT Research websites may be of interest during project development:

Understanding Flexibility in Transportation Design — Washington guidance manual:

“B www.wsdot.wa.gov/research/reports/600/638.1.htm

Transportation Research home page: ¥ www.wsdot.wa.gov/research/

305.08

Research Reports Index: Y8 www.wsdot.wa.gov/research/reports

(4) Online Design Guidance

The Design Office’s website provides links to various design-related resources and
contacts:8 www.wsdot.wa.gov/design/

The Project Development home page is a design-related resource:
“B www.wsdot.wa.gov/design/projectdev/

305.08(5) Project Management Online Guide

The WSDOT Project Management Online Guide (PMOG) is an interactive website that includes

inks to project management tools and templates, to manuals and specifications, and examples

of good practice.
“B www.wsdot.wa.gov/projects/projectmgmt/onlineguide/preconstruction.htm

305.08(6) Project Management and Reporting System (PMRS) Web Portal

WSDOT implemented the Project Management and Reporting System (PMRS) to assist with
managing and reporting the status of capital transportation projects. PMRS provides WSDOT
project managers with current business practices and integrated tools to assist with making
good decisions on management of project scope, schedule, and cost.

YD http://wwwi.wsdot.wa.gov/planning/cpdmo/pmrs.htm
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Definitions
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TIA Scope

TIA Methods and Assumptions Document
TIA Methodologies

TIA Mitigation Measures

TIA Report

320.01 General

This chapter is intended to address policy-related issues associated with Washington State
Department of Transportation (WSDOT) multimodal traffic analysis. It is not intended to
address the specifics of demand forecasting; mesoscopic, analytical/deterministic, stochastic
microsimulation; or safety performance analyses. For those items, see the latest versions of
the Highway Capacity Manual, Traffic Analysis Procedures Manual (TAPM), and Highway
Safety Manual (HSM).

Traffic analysis is intended to produce information for decision makers; it is not intended as a
stand-alone tool for making decisions. Consideration of empirical data, similar traffic situations,
studies, local knowledge, and seasoned traffic engineering and planning experience can also add
to a pool of traffic information that is provided to decision makers.

Traffic analysis is either “operational” or “planning” in nature. Operational analysis is associated
with engineering concepts focusing on near-term or existing/opening year, while planning
analyses are generally focused on a future design year or interim phase years. Planning-level
analyses are also used to determine impacts for environmental documentation phases of
Environmental Assessment (EA) or Environmental Impact Statement (EIS) work. Much caution
should be used when operational tools are used with planning-level future year projection data.

Be aware that operational models were not primarily intended for use with planning-level future
year projected volumes, but there is a need to understand the difference between proposed
future scenarios. Therefore, operational models need to use data from forecasting models, but
analysts need to do so with an understanding of the imperfections.

Forecasting demand volumes 20 years into the future can be difficult to do well, so there should
be little expectation that intersection turning movement projection-related traffic analyses by
themselves will be sufficient to produce actionable designs. Consequently, some future year
Measures of Effectiveness (MOEs) such as turn lane queue length should not be considered
accurate, but they may be useful when comparing various scenarios if the reported differences
are substantial.
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With the aforementioned limitations, project-specific traffic volumes, forecasts, and system
capacities are used to establish the extent of improvements needed for facilities to operate
acceptably from year of opening or through interim phases and, eventually, through to the
design year; for example:

e Number of general purpose/HOV/HOT lanes

¢ Length and number of ramp or auxiliary lanes

¢ Intersection or interchange spacing

e Channelization

¢ Signal timing

¢ Right of way needs

¢ Roundabout design parameters

e Width of sidewalks

e Extent of bike lanes

e Ferry holding lanes

Traffic analysis should examine multimodal access, mobility, and safety objectives; project
benefits and costs; development impacts; and mitigation needs.

Not all projects will require the same level of effort. The specific depth and complexity of
a traffic analysis will depend on a variety of factors, including:

e Project proponents (federal, tribal, state, local, and private sector)

e Legal requirements (laws, regulations, procedures, and contractual obligations)

e Lead agency

e Purpose or scope of the traffic analysis

¢ Data availability

e Time of day (am/pm peak hour or other)

e Funding

e ROW availability

For projects that fall under 300.06 (FHWA approval), coordinate with the Headquarters (HQ)
Traffic Office for concurrence on traffic analysis details. Other projects can be coordinated
through region Traffic offices.

320.02 References
320.02(1) Federal/State Laws and Codes
42 United States Code 4321, National Environmental Policy Act (NEPA) of 1969

Revised Code of Washington (RCW) 43.21C, State environmental policy (Chapter 197-11
WAC and Chapter 468-12 WAC)

RCW 36.70a, Growth Management Act

RCW 36.70A.070, Comprehensive plans — Mandatory elements
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RCW 47.06.140, Transportation facilities and services of statewide significance — Level
of service standards

Washington Administrative Code (WAC) 365-196-430, Transportation elements of
comprehensive plans

Manual on Uniform Traffic Control Devices for Streets and Highways, USDOT, FHWA,; as
adopted and modified by Chapter 468-95 WAC “Manual on uniform traffic control devices
for streets and highways” (MUTCD)

320.02(2) Design Guidance
Design Manual, Chapter 321, for sustainable safety
Design Manual, Chapter 550, for access management guidelines

Federal-Aid Highway Program Stewardship and Oversight Agreement
“® http://www.wsdot.wa.gov/nr/rdonlyres/0f8eaddb-7fcc-4ea0-8609-5bca74634ebd/0/
fhwawsdotstewardshipagreement.pdf

Highway Capacity Manual (HCM), latest edition, Transportation Research Board, National
Research Council

Level of Service Standards for Washington State Highways

Roadside Design Guide and A Policy on Geometric Design of Highways and Streets, latest
editions, American Association of State Highway and Transportation Officials (AASHTO)

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

Traffic Analysis Procedures Manual (TAPM)
WSDOT Traffic Analysis web page

320.02(3) Supporting Information
Development Services Manual, M 3007.00, WSDOT

FHWA Traffic Analysis Toolbox
“B http://www.ops.fhwa.dot.gov/trafficanalysistools/index.htm

Traffic Manual, M 51-02, WSDOT
“Trip Generation,” Institute of Transportation Engineers (ITE)
WSDOT'’s Highway Segment Analysis Program

WSDOT’s Mobility Project Prioritization Process Manual and Workbook
“B www.wsdot.wa.gov/mapsdata/travel/mobility.htm

WSDOT’s Planning Level Cost Estimation (PLCE) Tool

WSDOT Design Manual M 22-01.11 Page 320-3
July 2014


http://apps.leg.wa.gov/rcw/default.aspx?cite=47.06.140
http://apps.leg.wa.gov/wac/default.aspx?cite=365-196-430
http://www.wsdot.wa.gov/Publications/Manuals/MUTCD.htm
http://apps.leg.wa.gov/wac/default.aspx?cite=468-95
http://www.wsdot.wa.gov/NR/rdonlyres/0F8EADDB-7FCC-4EA0-8609-5BCA74634EBD/0/%20FHWAWSDOTStewardshipAgreement.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/0F8EADDB-7FCC-4EA0-8609-5BCA74634EBD/0/%20FHWAWSDOTStewardshipAgreement.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/6AF72388-2455-47B9-B72D-2BE9A89A0E19/0/LOSStandardsforWAHwys.pdf
http://www.wsdot.wa.gov/Publications/Manuals/M21-01.htm
http://edit.wsdot.wa.gov/Design/Traffic/Analysis/
http://www.wsdot.wa.gov/Publications/Manuals/M3007.htm
http://www.ops.fhwa.dot.gov/trafficanalysistools/index.htm
http://www.wsdot.wa.gov/Publications/Manuals/M51-02.htm
http://www.wsdot.wa.gov/mapsdata/travel/mobility.htm

Traffic Analysis Chapter 320

320.03 Design Year and Forecasting Considerations

Project evaluation requirements can be (1) focused on near-term functionality, (2) contain
interim phases, and/or (3) require a long-term focus. The project proponent can be the state
(WSDOT or other state agencies) or developers (other public agencies or private concerns).

For Interchange Justification Reports (1JRs), the design year and multimodal travel demand
forecasting methodologies are to be documented by the project stakeholders in both the
“Project” and “Traffic Analysis” Methods and Assumptions (M&A) Documents.

Note: Traffic Impact Analyses (TIA) will require only a Traffic Analysis M&A Document.

The minimum design year for new roadway construction and reconstruction projects is given
in Chapter 1140.

When selecting design and interim year phases, stakeholders need to consider the regional
significance of a proposed project, how it functions within the existing system, and the expected
lifespan. The traffic analysis for developer-related projects will typically focus on existing
conditions and the build-out year of the proposed project. Some larger developer projects will
need to be evaluated in multiple phases, as they have the potential to significantly impact the
transportation system and will thus require a longer-term focus. Mitigation measures may also
be phased with these projects.

Project teams are encouraged to consider the strategic importance, economic potential,
network constraints, and investment scale when determining the analysis methodologies for
project phasing, design year, and forecasts. With acceptance/concurrence by the Traffic Office
of purview,' the following are possible approaches to be used individually or in concert to
develop future year demand volumes:

* Travel demand models
¢ Trend line projections
e Cumulative impacts

¢ Limitations of the surrounding network

320.04 Definitions

The following terms are defined in the Glossary: design year, Highways of Statewide
Significance (HSS), level of service (LOS), Measures of Effectiveness (MOEs), National
Highway System (NHS), and Quality of Service (QOS).

!See Chapter 300 and the Federal-Aid Highway Program Stewardship and Oversight Agreement: Generally, region
for non-Highways of Statewide Significance (HSS) or non-National Highway System (NHS), and Headquarters for
HSS and NHS.
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320.05 Traffic Analysis Software

With acceptance by the Traffic Office of purview, use the least complex and data-intensive
software deemed reasonable for any given project. Use the latest software versions.
Agreement for software and versions must be documented in the study’s Traffic Analysis
M&A. If MPO/RTPO? PTV models are greater than the aforementioned versions, regions
may purchase and use matching versions.

e For near-term analysis of locations that do not require an understanding of interactions
between various transportation systems, Sidra, Rodel, Synchro, and HCS are the
primary analytical tools.

e For systemwide multimodal complex forecasting, EMME3, TransCad, and Visum are the
primary tools.

e For choosing between scenarios involving multimodal traffic and/or where various
transportation system elements interact, CORSIM, Vissim, or Dynameq are the primary
tools.

The software mentioned above may have version limitations due to WSDOT purchased rights
and contract limitations. For details about these and other traffic analysis software used by
WSDOT, see the Traffic Analysis Procedures Manual or contact the region or HQ Traffic Office.

320.06 Travel Demand Forecasting

Designers, planners, and analysts need to be aware of the practical limitations of the selected
method of multimodal traffic demand forecasting and should consider the impact of demand
uncertainty when conducting analyses and drawing conclusions from those analyses. Special
attention should be given to any post-processing efforts. For guidance in the selection of
analysis methodology, refer to the Traffic Analysis Procedures Manual. Following are brief
descriptions of the four main methods for demand forecasting.

320.06(1) Travel Demand Models

For the vast majority of projects, this will be the proper approach for developing future year
demand volumes. However, caution should be taken when using this approach to draw
conclusions from operational model Measures of Effectiveness (MOEs) that are based on such
forecasts, because specific and accurate turning movement volumes are needed to produce
credible MOEs. Forecast models are most commonly used to produce general volumes that
can help traffic planners evaluate and compare the relative merits of potential solutions
against each other.

320.06(2) Trend Line Projections

Where travel demand models are not established or are otherwise considered inadequate,
trend data can be used but must be constrained by system flow limitations. Trend line growth
cannot account for peak spreading when traffic demand exceeds system supply. Use with
caution and consult the HQ Transportation Data & GIS Office (TDGO) for further details

about this method and any inherent limitations.

2 Metropolitan Planning Organization/Regional Transportation Planning Organization
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320.06(3) Cumulative Impacts

This method is typically used to forecast volumes in areas that demonstrate uniform growth and
exhibit only minor changes and marginal impacts to the region. It is also useful for analyzing
growth in suburban areas that are experiencing rapid development, as other methods may

not be as reliable. The basic concept is to add volumes for developments to the trending
background traffic growth. The comprehensive plan for such areas should be consistent with
the expected growth predicted by a project (and include other anticipated projects) in order to
result in a reasonable estimate of cumulative impacts. Use with caution due to an inability to
fully account for secondary impacts like future environmental issues, local network connectivity,
public services, and multimodal demands.

320.06(4) Limitations of the Surrounding Network

For projects that contain infrastructure of particular importance, extraordinary expense, life span
expectancy beyond 20 years, or where travel demand will likely always exceed transportation
system capacity constraints, give consideration to the concept of facility capacity balancing
within the context of the larger transportation system.

This approach needs to demonstrate that the maximum amount of upstream traffic flowing into
a project, as well as all project-area traffic flowing into downstream sections, can be handled
acceptably. This does not require traditional travel demand forecasting, which has a limitation of
about 20 years. Instead, it requires a sensitivity approach where maximum up- and downstream
flows are used to right-size the project area’s proposed improvements. The simplest example is
the SR 520 Floating Bridge: constraints on either end of the bridge limit the usefulness of adding
more lanes on the bridge.

TIAs and lJRs (see Chapter 550) shall clearly describe the methodology and process used to
develop forecasts in support of a proposed project’s analysis. For example, include only those
projects that:

e Are on the six-year Transportation Improvement Plan.

e Are fully funded.
¢ Have entered the environmental review process.

320.07 Traffic Impact Analysis (TIA)

TIA is a term used for all analyses that are not structured lJRs (see Chapter 550) or planning-level
efforts like corridor studies. The quality and level of service® for state-owned and state-interest
facilities shall be based upon MOEs that support the project purpose and need. They shall also
be developed and presented in accordance with the latest versions of the Highway Capacity
Manual (HCM), FHWA Traffic Analysis Toolbox, Traffic Analysis Procedures Manual, and

WSDOT Vissim Protocol.

> WSDOT sets level of service (LOS) standards for state highways and ferry routes of statewide significance (HSS)
based on RCW 47.06.140(2). Regional transportation planning organizations (RTPOs) and WSDOT jointly develop
and RTPOs establish LOS standards for regionally significant state highways and ferry routes (non-HSS) based on
RCW 47.80.030(1)(c).
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For some example MOEs, see the FHWA MOE List, which describes measures typically used for
analyzing state and local agency facilities such as freeway segments, signalized intersections,
ramp terminals/junctions, sidewalks, and transit services.

Depending on the facility and when HCM Level of Service MOE is used, WSDOT thresholds are
“C” for rural and “D” for urban non-NHS facilities, unless a WSDOT region specifies otherwise
for specific route segments. (See each WSDOT region for details.) Refer to the WSDOT State
Highway Log for a determination of existing route segment definitions for urban or rural status.

Depending on the project type and purpose, multimodal MOEs may be employed.
320.07(1) Updating an Existing TIA

TIAs require either updating or a sensitivity analysis if they become more than 3 years old;
however, a TIA will require updating sooner in rapidly developing areas. TIAs can avoid such
update efforts in slowly developing areas. To determine if an update is required, an assessment
of critical infrastructure functionality must be documented.

If the amount or character of traffic in the study area is significantly different from an earlier
analysis, an update will be required. The definition of significant is 10% (volume, flow rate, travel
time, delay, density, or other key MOEs) where existing operations are currently acceptable. If
they are not currently acceptable, the threshold is reduced to 5%. In cases where greater than
10% change or failed MOEs have been found, consultation and concurrence with WSDOT Traffic
Office of purview is required to avoid a full IJR or TIA update.

Developer-initiated TIAs are typically valid for 5 or 6 years, as that is the window provided under
the Growth Management Act for concurrency. The Development Services Office should be
consulted regarding the need for updates to TIAs for developer, tribal, and local agency projects.

320.08 TIA Scope

To establish the appropriate scope, consultation between the lead agency, WSDOT, and those
preparing the TIA is encouraged before beginning work. TIA-required elements can be found
in the Traffic Analysis Procedures Manual (an abbreviated list is provided below). Note: For
developer-initiated TIAs, the local agency may prescribe the scope of the TIA per the local
agency’s adopted standards.

320.08(1) TIA Boundaries

The traffic impacts of local streets and roads can impact intersections on state highway facilities.
In these cases, include in the TIA an analysis of adjacent local facilities (driveways, intersections,
main lines, and interchanges) upstream and downstream of the intersection with the state
highway. A “lesser analysis” may include obtaining traffic counts, preparing signal warrants, or

a focused TIA. For developer projects, the boundaries of the analysis (such as the city limits) may
be determined in consultation with local agencies and WSDOT. For further guidance, consult the
Traffic Analysis Procedures Manual and Development Services Manual.
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320.08(2) Traffic Analysis Scenarios

WSDOT must understand the effects of plan updates and amendments, as well as the effects
of specific project elements (including site plans, conditional use permits, subdivisions, and
rezoning) that have the potential to impact state facilities. Consultation between the lead
agency, WSDOT, and those preparing the TIA is essential early in the process to help determine
appropriate scenario analyses and goals. For further guidance, consult the Traffic Analysis
Procedures Manual and Development Services Manual.

Depending on the type of work being analyzed, required TIA scenarios can range from simple
“existing conditions with and without project,” to more complex analyses where TIA scenarios
could include: existing; opening year with and without project; interim years with and without
project; and design year with and without project. If developed with WSDOT, and if following
IJR guidance, pre-1JR work such as Area Study TIAs can be used in future JRs.

The appropriate and necessary scenarios shall be agreed upon by the TIA study team and
documented in the TIA Methods and Assumptions (M&A) Document.

For existing networks, calibrate models to existing conditions.

If a near-term baseline network is required, only funding-secured projects should be added
to the existing network. This is typical of opening year models that are a few years beyond
existing year.

For interim scenario networks, include only projects or developments within the forecasting
process that have the highest probability within the 10-year horizon. For example, include
projects that are fully funded or have a construction phase in the six-year Transportation
Improvement Plan.

For scenarios with phases beyond 10 years, TIA or IJR teams should discuss and document
the merits of including other potential projects. For example:

* Projects on current long-range regional transportation plans (or the locally-adopted
transportation plan, if the TIA is not on a regionally-significant facility)

e Projects on the HSP or MTP

All other potential influences with lower probability should not be allowed to affect travel or
trip demand forecast results—with one exception: TIAs and IJRs may include multiple scenarios
for the design year. For example, if a major assumption for unfunded additional lanes “feeding
traffic into” or “allowing traffic from” the project is desired for the design year to allow for a
better understanding of expensive infrastructure sizing (such as ultimate bridge widths), ensure
a constrained design year scenario is included so that proper funding-based phasing solutions
are communicated.
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320.09 TIA Methods and Assumptions Document

The TIA M&A is similar to an IJR M&A in that it documents the “who, what, where, when, how,
and why” items associated with the traffic analysis portion of a project.

Prior to any substantial fieldwork or traffic/facility data collection, consultation between the
lead agency, WSDOT, and those preparing the TIA is encouraged to help reach and document
consensus on study data needs and assumptions. These and other items should be documented
and the M&A signed by all lead staff that conduct work in association with the TIA M&A
document. For further guidance, consult the Traffic Analysis Procedures Manual and
Development Services Manual.

320.10 TIA Methodologies

The FHWA Traffic Analysis Toolbox, Volume 2, provides a methodology for selecting traffic
analysis tools. However, in general, traffic analysis methodologies for those facility types
indicated below are used by WSDOT and will be accepted if agreed upon by those who
sign TIA or IJR Analysis M&A Documents.

* Freeway Segments: Highway Capacity Manual/Software (HCM/S); operational and
design analysis; macroscopic, mesoscopic, and microsimulation

e Weaving Areas: Design Manual (DM); HCM/S; operational and design analysis;
microsimulation

¢ Ramps and Ramp Terminals: HCM/S; operational and design analysis; DM;
microsimulation

¢ Multilane Highways: HCM/S; operational and design analysis; macroscopic,
mesoscopic, and microsimulation

¢ Two-Lane Highways: HCM/S; operational and design analysis

¢ Intersection, Signalized: Sidra; Synchro; SimTraffic; HCM/S; Vissim,
¢ Intersection, Roundabout: Sidra; Rodel; HCM; Vissim

e Corridors: Sidra; Synchro; SimTraffic, HCM; Vissim

e Stop-Controlled Intersections: HCM/S for capacity; DM Chapter 1330 and
the MUTCD for signal warrants (if a signal is being considered)

¢ Transit: HCM/S; operational and design analysis; Traffic Manual
¢ Pedestrians: HCM/S
e Bicycles: HCM/S

e WSDOT Criteria/Warrants: MUTCD (signals, stop signs); Traffic Manual (school
crossings); DM Chapter 1040 (freeway lighting, conventional highway lighting)

¢ Channelization: DM
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The procedures in the Highway Capacity Manual do not explicitly address operations of
closely spaced signalized intersections, nor does WSDOT currently endorse microsimulation
or roundabout guidance as noted in the HCM/S. Under such conditions, several unique
characteristics must be considered, including spill-back potential from the downstream
intersection to the upstream intersection; effects of downstream queues on upstream
saturation flow rates; and unusual platoon dispersion or compression between intersections.
An example of such closely spaced operations is signalized ramp terminals at urban
interchanges. Queue interactions between closely spaced intersections can seriously

distort the results of analyses that follow the procedures in the HCM.

Other analysis methods may be accepted; however, consultation between the lead agency,
region or HQ Traffic, and those preparing the TIA is encouraged to reach consensus on the
data necessary for the analysis if meso- or microsimulation is employed. When a state highway
has saturated flows, the use of a meso- or microsimulation models can provide additional
understanding. Note, however, that the simulation model must be calibrated and validated

for reliable results and is intended for near-term operational analyses (see the Traffic Analysis
Procedures Manual for guidance on calibration and validation).

Operational MOEs for simulation models based on long-term forecasts should be used primarily
to determine which scenarios are better than others. The models can only do so if the resultant
MOEs demonstrate significant differentiation between scenarios. TIA or IJR teams will determine
what is considered significant and will document those findings in the study. However, at a
minimum, significant must be greater than the expected error band of the models used. For
example, if Vissim is considered to be calibrated to a given MOE within 15% of existing conditions
(a very wide band), the scenarios need to show greater than 15% differentiation between each
other to be significant.

320.11 TIA Mitigation Measures

Consultation between the lead agency, WSDOT, and the responsible parties preparing the TIA

is recommended in order to reach consensus on the project mitigation measures. Mitigation
measures, if applicable, need to be included in the TIA to determine whether a project’s impacts
can be eliminated or reduced to a level of insignificance. Eliminating or reducing impacts to a
level of insignificance is the standard pursuant to the State Environmental Policy Act (SEPA) and
National Environmental Policy Act (NEPA). The lead agency is responsible for administering the
SEPA and/or NEPA review process. WSDOT is responsible for reviewing the TIA for impacts that
pertain to state highway facilities. However, the authority vested in the lead agency under SEPA/
NEPA does not take precedence over other authorities in law.

Development work in the state highway right of way requires a WSDOT permit or agreement.
Normally, this work is coordinated by the region Development Services Office.

Mitigation measures may take the following forms:
e Channelization such as turn lanes or raised islands

¢ Installation of a roundabout or, if necessary, a traffic signal (signal warrant
analysis per MUTCD is required)

e Frontage improvements

¢ Donation of right of way
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e Addressing any design or operational deficiencies created by the proposal

¢ Possible restrictions of turning movements

¢ Sight distance enhancements

¢ Traffic mitigation payment (pro rata share contribution) to a programmed
WSDOT project (see Chapter 4 of the Development Services Manual)

e Satisfaction of local agency guidelines and interlocal agreements

320.12 TIA Report
320.12(1) TIA Minimum Contents

The minimum contents of a TIA report are listed in the Traffic Analysis Procedures Manual and
Development Services Manual. Listed below is a summary; however, the depth and detail of
content under each element varies in relation to the scale and complexity of the project.

(a) Executive Summary

(b) Table of Contents

1.
2.

List of Exhibits (Maps)
List of Tables

(c) Introduction

W X N U AW R

Description of the proposed project with purpose and need.

Traffic Impact Analysis Methods and Assumptions summary.

Map of project location.

Site plan, including all access to state highways (site plan, map).
Circulation network, including all access to state highways (vicinity map).
Land use and zoning.

Phasing plan, including proposed dates of project (phase) completion.
Project sponsor and contact person(s).

References to other traffic impact studies.

10. Other mitigation measures considered.

(d) Traffic Analysis

1.

TIA M&A (see the Traffic Analysis Procedures Manual for a template or the Development
Services Manual).

Existing and projected conditions of the site: posted speed; traffic counts (to include
turning movements); sight distance; channelization; design deviations; pedestrian and
bicycle facilities; design vehicle; and traffic controls, including signal phasing and multi-
signal progression where appropriate (exhibit(s)).
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(e)

DHV and ADT,; project trip generation and distribution map, including references and a
detailed description of the process involved in forecasting the projected trips, including
tables.

Project-related transportation mode split, with a detailed description of the process
involved in determining transportation mode split.

Project-generated trip distribution and assignment with a detailed description of the
process involved in distributing and assigning the generated traffic, including exhibit(s).

If intersection control additions are employed and traffic signals are assumed, include
functionality and warrant analyses. With roundabouts or signals, include existing
conditions, cumulative conditions, and full-build of plan conditions with and without
project.

Safety performance analysis (see Chapter 321 and the Traffic Analysis Procedures
Manual).

Conclusions and Recommendations

1.

2
3
4.
5

Quantified or qualified LOS, QOS, and other appropriate MOEs of impacted facilities
with and without mitigation measures.

Predicted safety performance with and without mitigation measures.
Mitigation phasing plan with dates of proposed mitigation measures.
Defined responsibilities for implementing mitigation measures.

Cost estimates for mitigation measures and financing plan.

(f) Appendices

1.
2.

Description of traffic data and how data was collected and manipulated.
Description of methodologies and assumptions used in analyses.

Worksheets used in analyses; for example, signal warrants, LOS, QOS, and traffic
count information.

If microsimulation is used, provide a copy of the Confidence and Calibration Report.
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321.01
321.02
321.03
321.04
321.05
321.06

General

Sustainable Safety for I-2 Projects
Sustainable Safety for Other Projects
Safety Analysis Process & Tools
References

Documentation

321.01 General

WSDOT has a transportation safety goal titled Target Zero as part of the Washington State
Strategic Highway Safety Plan. In pursuit of that goal, WSDOT recognizes that risk exists in

all modes of transportation. The universal objective is to reduce the number and severity of
crashes within the limits of available resources, science, technology, and legislatively mandated
priorities.

The Secretary’s Executive Order 1085, Sustainable Highway Safety Program, sets the overarching
policy for the Washington State Department of Transportation (WSDOT) to embark on a more
targeted and scientifically-based approach for identifying and addressing collision risks. This
policy relies on quantification of safety modifications using various tools and assessment
techniques to determine appropriate safety countermeasures.

The policy directs engineers to base project-level decisions on the safety analysis of specific
locations and corridors. Proven low-cost countermeasures should be considered. Focusing on
proven lower-cost targeted countermeasures at specific locations optimizes the return on
investment of safety dollars. These lower-cost investments allow for additional identified
locations to be addressed.

Implementing Sustainable Safety improves WSDOT'’s effectiveness in reducing the risk of fatal
and serious injury collisions statewide. It focuses on site-specific crash contributing factors and
types of collisions through the use of state-of-the-art principles and analytical methods to
diagnose, quantify, and predict potential collision risks. The Sustainable Safety approach relies
on peer review of projects presented to region and Headquarters (HQ) experts to critically
review and offer potential options to project scope and approaches.

The Sustainable Highway Safety Policy directs WSDOT to use the most effective and efficient
resources to achieve the goals of the Washington State Strategic Highway Safety Plan: Target
Zero. This approach:

1. Maximizes the reduction in the risk of fatal and serious injury collisions on Washington’s
highways.

2. Provides the most accurate assessment of collision risk.
3. ldentifies the most critical risk locations.
4. Provides the most accurate assessment of potential collision reduction benefits.
5. ldentifies and deploys solutions with the greatest benefit/cost.
6. Reduces waste by removing design elements that provide marginal or no reduction
in collision risk.
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7. Addresses the greatest number of crucial risk locations for a given investment level.
8. Provides a more accurate assessment of project and program performance.

9. Provides scientific and engineering tools to continually improve and refine safety analyses.

Practical Design is an approach to making project decisions that focus on the need and purpose
for the project using the most cost-effective solutions. Practical Design that integrates
Sustainable Safety supports Washington in reaching its Target Zero goal. Sustainable Safety

is an essential part of successful Practical Design implementation. It provides the process and
methods to incorporate safety performance assessment and peer review into Performance-
Based Practical Design. Sustainable Safety allows the planner, engineer, and decision maker,

to identify and quantify the safety performance of design alternatives. Sustainable Safety is

a critical and complementary element of Practical Design.

321.02 Sustainable Safety for I-2 Projects

The Highway Safety Executive Committee (HSEC) formally adopted the Highway Safety Manual
(HSM) for statewide implementation in 2011. The HSM introduced a science-based technical
approach to identifying sites with the most potential for reducing crash severity or frequency,
and potential countermeasures for addressing factors contributing to those crashes. For a brief
introduction of the Highway Safety Manual, see: & www.highwaysafetymanual.org/about.aspx

As part of the endorsement of HSM, WSDOT implemented SafetyAnalyst as the new tool for
screening and initial ranking of sites within the state system. SafetyAnalyst is used to analyze
the entire roadway network and identify sites with potential for safety improvements. These
sites are identified as collision analysis segments and the statewide locations with the highest
potential for reducing the number and/or severity of fatal and serious injury collisions. The
formal process for evaluating and scoping safety projects is illustrated in the Safety Scoping
Process flowchart. The safety scoping process identifies a Safety Review Panel where the
regions present their proposed projects for approval.

321.02(1) Safety Management Process

The safety management process is a methodology used to reduce crashes on existing roadway
networks statewide. These steps are a set of tools available for use in conjunction with sound
engineering judgment. The typically responsible groups are mentioned below; however,
depending on how a region is organized, the responsible groups may vary. The seven steps are:

1. Network Screening is initiated by HQ Capital Program Development & Management
(CPDM), approved by HSEC, then refined by the region Planning, Traffic, or Programming
Office. In this step, the whole or a subset of the transportation network is screened to
identify and rank sites from most likely to least likely to realize reductions in collision
frequency and/or severity by implementing countermeasures.

2. Diagnosis is usually done through preparation of the Collision Data Analysis Report by the
region Program Management or Traffic Office. This step provides an understanding of safety
performance using observed collision history and physical characteristics to determine the
contributing factors and potential sites with higher-than-normal safety opportunities for
that type of site using HSM methodologies.
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3. Selecting Countermeasures is usually done by the region Program Management or Traffic
Office with region Design Office input. In this step, the higher-than-normal collision sites
are further evaluated to identify factors that may be contributing to observed collisions.
Countermeasures are then selected to address the factors contributing to the number
and/or severity of collisions.

4. Economic Appraisals is usually done by the region Program Management Office in
coordination with the region Traffic Office. In this step, economic appraisals are performed
to compare the benefits of potential collision countermeasures (calculated using crash
modification factors) versus countermeasure costs and their effects on overall project costs.

5. Prioritize Projects is usually done in coordination with the region Program Management
office, region Traffic Office and CPDM. In this step, potential safety projects are reviewed
and prioritized based on their benefits and costs.

6. Design decision documentation is performed by the Region Office preparing the design
using safety analyses for design decisions and documentation of those decisions. Specific
uses include:

¢ Design of I-2 Safety Projects
e Safety analysis of alternatives

e Safety analysis for design deviations/project analyses/corridor analyses
(see Chapter 300)

e Work zone design

7. Safety Effectiveness Evaluation is a post-project step, usually performed by HQ CPDM,
HQ Design Office, or the region or HQ Traffic Office, that analyzes the effectiveness
of countermeasures used in past projects. Countermeasures are evaluated for their
effectiveness in reducing the number and/or severity of collisions in order to determine
if predicted collision reductions were realized. Safety effectiveness evaluations play an
important role in assessing how well funds have been invested in safety improvements.
Each of these aspects of safety effectiveness evaluation may influence future decision-
making activities related to allocation of funds and revisions to highway agency policies.
CPDM and HQ Design evaluate the overall effectiveness of the I-2 safety program.

321.03 Sustainable Safety for Other Projects

The Highway Safety Manual and its safety analysis tools have been developed to aid design
decision making and documentation. It does so by helping to quantify the safety performance
implications of design decisions and by providing a basis for predicting and documenting the
future safety performance of those decisions. Safety analysis tools may be appropriate for
the following activities:

e Design Decisions:
o To analyze and document the safety performance of any alternatives and design
decisions.
e Design Deviations/Corridor Analyses/Project Analyses (see Chapter 300):

o To predict the safety performance of each design alternative, and to help weigh
the safety risk of each alternative as part of the information needed to apply
engineering judgment.
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o Most of the alternatives discussed in deviations have safety aspects that should
be analyzed to compare them to the other alternatives. If a deviation has no
safety aspects, a safety analysis would not provide benefit.

e Interchange Justification Reports (IJRs) Collision Analysis. (See Chapter 550 about
collision analysis in JRs.)

o Identify and document the existing safety performance of the freeway section
and the adjacent affected local surface system.

o Predict the safety performance from traffic flow and geometric conditions
imposed by the access point revision alternatives.

o The scope of a collision analysis in an IJR is the decision of the IJR support team
and the approving authority(ies), the Assistant State Design Engineer for your
region, and the Federal Highway Administration (FHWA) Safety/Design
Engineer.

Whether or not a deviation needs a safety analysis of its alternatives is ultimately the decision
of the approving authority (see Exhibit 300-2).

321.04 Safety Analysis Process & Tools

Perform a safety analysis to: identify sites with the most potential for crash frequency

or severity reduction; identify factors contributing to crashes and the associated potential
countermeasures to address these issues; conduct economic appraisals of improvements
and prioritize projects; evaluate the crash reduction benefits of implemented treatments;
and calculate the effect of various design alternatives on crash frequency and severity.
Calculate these effects for planning, design, operations, and policy decisions.

The safety analysis process is intended to be scalable. In every safety analysis, determine the
correct level needed. The approving authority for the design or planning document in question
is always the final authority on whether a safety analysis is needed and how extensive it is.
(See Exhibits 300-2 and 300-3 for a list of approving authorities.)

321.04(1) Collision Data Analysis Report

The primary tool used to document the results of a safety analysis is the Collision Data Analysis
Report. A report template with instructions is available here:
YD http://wwwi.wsdot.wa.gov/riskmanagement/shs/safetytools.htm

Conduct a collision data analysis to determine the contributing factors associated with the
collisions. Once the contributing factors are known, identify countermeasures that range from
low cost to high cost. Complete a benefit/cost analysis to determine what countermeasure to
select. Based on the selected countermeasure, determine and document those design elements
and levels to be included in the project (see the Safety Scoping Process flowchart). Complete the
following documentation:

¢ Include an analysis of the collision history to identify contributing factors.

¢ |dentify which of the 4 E’s (Engineering, Enforcement, Education, and Emergency
Services) best address the contributing factors. If you select engineering solutions, then
consider countermeasures that include operational, low-cost, and high-cost solutions.
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321.04(2)

Select the recommended countermeasure based on a benefit/cost analysis. Tools
available for use in selecting recommended countermeasures include HSM,
SafetyAnalyst, Road Safety Assessments (RSAs), Interactive Highway Safety Design
Model (IHSDM), and the Crash Modification Clearinghouse. New and other tools will
be assessed for use as they become available. WSDOT’s “Short List” of approved
countermeasures can be found here:

YD http://wwwi.wsdot.wa.gov/riskmanagement/shs/safetycountermeasures.htm

Safety Analysis Resources and Tools

Various tools are available to support a safety analysis. All of the safety performance tools
mentioned below can be found through the Sustainable Highway Safety website:
‘B http://wwwi.wsdot.wa.gov/riskmanagement/shs/

SafetyAnalyst: This application is used by and CPDM for network screening. It is also
used during scoping and design for gathering collision data for analysis. SafetyAnalyst
has collision data broken down into highway segments and intersections that can be
displayed in tables, graphs, and charts. The collision data in SafetyAnalyst is updated
once every year when the last year’s data has been input in the Collision Data Mart.

The Collision Data Mart: This database application is another way to obtain collision
data. Access to this application is granted by your supervisor and the Transportation
Data Office. The data is updated as it comes in.

Collision Analysis Data Report: This template is the basis for all collision analyses for
all types of design documentation that need collision analyses (see 321.04(1)).

Interchange Safety Analysis Tool enhanced (ISATe): This tool analyzes the safety
performance of freeway segments, speed change lanes, interchange ramps, ramp
terminal intersections, and collector-distributer (CD) lanes.

Highway Safety Manual Spreadsheets: There are different spreadsheet options for
Highway Safety Manual safety performance predictions. Each of these spreadsheet
tools can predict the safety performance of highway segments and intersections for
three types of highways: Rural Two-lane Two-way, Rural Multilane, and Urban-
Suburban Arterial.

Following are the spreadsheet options, with their benefits and limitations:

1.

AASHTO Highway Spreadsheets: These spreadsheets are the simplest of the three, but
they can only handle a maximum of two segments and two intersections of the same
type of highway at a time.

Extended Highway Spreadsheets: These spreadsheets are a little more complicated, but
they can handle an unlimited number of highway segments and intersections of the
same highway type. In other words, you can analyze an unlimited number of highway
segments and intersections as long as you don’t change highway types.
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3. Collision Analysis Tool (CAT): This is an application with an accessible spreadsheet
behind it. It can handle an unlimited number of segments and intersections for any of
the highway types. In other words, you can analyze an unlimited number of highway
segments and intersections and can mix and match highway types. This tool also
calculates Benefit Cost ratio of alternatives.

4. WSDOT Crash Modification Factor (CMF) Short List: This is a spreadsheet displaying
the latest pre-approved CMFs that can be readily used if the context of the listed CMF
matches the context of the alternative being analyzed. To back up the CMFs on this
spreadsheet, there are detailed investigation reports for each CMF type.

¢ Crash Modification Factor Clearinghouse: For needed CMFs not yet on the short
list, this online AASHTO database holds all of the advertised CMFs. Consult this
database when no suitable CMF can be found on the short list:
YD http://wwwi.wsdot.wa.gov/riskmanagement/shs/safetycountermeasures.htm

321.05 References
321.05(1) Federal/State Directives, Laws, and Codes

23 United States Code (USC) 148 — Federal requirements for the Highway Safety Improvement
Program (HSIP)

Revised Code of Washington (RCW) 47.05.010 — The statement of purpose for priority
programming of transportation projects

Secretary’s Executive Order 1085 — Sustainable Highway Safety Program
321.05(2) Design Guidance

Highway Safety Manual (HSM), AASHTO, 2010
A Policy on Geometric Design of Highways and Streets (Green Book), AASHTO, 2011

321.05(3) Supporting Information

Safety Scoping Process for State Routes flowchart Internal Web Page:
YD http://wwwi.wsdot.wa.gov/ppsc/pgmmgt/wwwi/planprog/scoping/safetyscopingprocessflo
wchart.pdf

Strategic Highway Safety Plan: Target Zero — Washington State’s strategic traffic safety
plan developed by the Washington Traffic Safety Commission: 8 http://www.targetzero.com/

Sustainable Highway Safety Internal Web Page — Contains all of the procedures and tools to
implement highway safety: 8 http://wwwi.wsdot.wa.gov/riskmanagement/shs/

Washington Transportation Plan — Washington State Transportation Commission’s
recommended strategic transportation plan; includes a highway safety element:
“B http://www.wstc.wa.gov/wtp/documents/wtp2030_201012.pdf

321.06 Documentation

Refer to Chapter 300 for documentation requirements.
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400.01 General

400.02  References

400.03  Procedures

400.04 Datums

400.05 Global Positioning System

400.06  WSDOT Survey Monument Database
400.07 Geographic Information System
400.08 Photogrammetric Surveys

400.09 Documentation

400.01 General

The Washington State Department of Transportation (WSDOT) is permitted, by an agreement
with the Board of Registration for Professional Engineers and Land Surveyors, to practice land
surveying “under the direct supervision of a licensed professional land surveyor OR a licensed
professional engineer” (see Exhibit 400-1, Interagency Agreement).

400.02 References
400.02(1) Federal/State Laws and Codes
Revised Code of Washington (RCW) 58.09, Surveys — Recording
RCW 58.20.120, System designation — Permitted uses
RCW 58.24.040(8), “ . . . temporary removal of boundary marks or monuments”
Washington Administrative Code (WAC) 332-120, Survey monuments — Removal or destruction

WAC 332-130, Minimum standards for land boundary surveys and geodetic control surveys and
guidelines for the preparation of land descriptions

Interagency Agreement Between the Washington State Department of Transportation and the
Board of Registration for Professional Engineers and Land Surveyors (1990)

400.02(2) Design Guidance
Construction Manual, M 41-01, WSDOT
Highway Surveying Manual, M 22-97, WSDOT
Plans Preparation Manual, M 22-31, WSDOT

WSDOT Survey Monument Database
“B www.wsdot.wa.gov/monument/
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400.03 Procedures

For WSDOT projects, it is recommended that surveying activities include (if appropriate) but not
be limited to the following items.

400.03(1) Project Definition Phase
During the Project Definition phase, perform the following:

(a) Record any pertinent surveying information as detailed in the Design Documentation
Checklist: ¥ www.wsdot.wa.gov/design/projectdev/

(b) Conduct research to find recorded survey monuments existing within the project area.

(c) Determine and prioritize project survey needs and tasks to be completed. Needs and tasks
may include the following issues:

e Cadastral

¢ Right of way

e Geodetic

¢ Photogrammetry

e Other issues as needed

(d) Contact city, county, state, and federal agencies, the Region Survey Office, and the
GeoMetrix Geodetic Survey section for potential impact to existing monuments.

400.03(2) Design and Development of the Plans, Specifications, and Estimates

During the design and development of the Plans, Specifications, and Estimates (PS&E), perform
the following:

(a) The project manager and project surveyor hold a preliminary survey meeting, regarding:

® Project schedule.
¢ Anticipated survey requests.

For preliminary survey meeting specifics and roles and responsibilities of the project
manager and project surveyor, see the Highway Surveying Manual.

(b) Perform field reconnaissance, mark existing recorded survey monuments, and determine
the location of possible new survey monuments. Also, mark found unrecorded monuments
for preservation if practical.

(c) Contact the GeoMetrix Geodetic Survey section by email, memo, or other written
notification for assistance in determining the impact to state and federal geodetic
monuments.

(d) Refer to the Highway Surveying Manual to:

e Convert Washington State Plane Coordinates to project datum.

¢ Document the procedure and combined factor used for converting between
datums.

e Determine survey collection methods.

e Collect primary, secondary, and tertiary survey data.

e Process and import secondary, tertiary, or other survey data into design software
for use by designers.
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(e) Apply to the Department of Natural Resources (DNR) for permits for monuments that will
be disturbed or removed (see Chapter 410).

(f) The GeoMetrix Geodetic Survey section will archive new primary survey control data in
the WSDOT Monument Database for future retrieval.

(g) Ensure that all survey monuments within the project right of way are shown on the
contract plans in order to avoid accidental damage.

(h) Develop a Record of Survey (RCW 58.09) or a Monumentation Map as required (see
Chapter 410).

400.03(3) After Construction is Completed

(a) Complete a post construction survey as described in the Highway Surveying Manual.

(b) Have the DNR Completion Report signed and stamped by the appropriate professional
in direct charge of the surveying work, then file with DNR as described in Chapter 410.

400.04 Datums

A datum is a geometrical quantity (or set of quantities) that serves as a reference, forming the
basis for computation of horizontal and vertical control surveys in which the curvature of the
earth is considered. Adjusted positions of the datum, described in terms of latitude and
longitude, may be transformed into State Plane Coordinates.

All engineering work (mapping, planning, design, right of way, and construction) for WSDOT
projects is based on a common datum.

400.04(1) Horizontal

WAC 332-130-060 states, “The datum for the horizontal control network in Washington shall be
NAD83 (1991) [the North American Datum of 1983] as officially adjusted and published by the
National Geodetic Survey of the United States Department of Commerce and as established in
accordance with Chapter 58.20 RCW. The datum adjustment shall be identified on all documents
prepared; i.e., NAD83 (1991).” (See the Highway Surveying Manual for further information.)

400.04(2) Vertical

The North American Vertical Datum of 1988 (NAVD88) as defined by the National Geodetic
Survey (NGS) is the official civilian datum for surveying and mapping activities in the United

States. WSDOT has adopted this datum. (See the Highway Surveying Manual for further
information.)

400.05 Global Positioning System

A Global Positioning System (GPS) uses a constellation of satellites and earth stationed receivers
to determine geodetic positions (latitude and longitude) on the surface of the earth. WSDOT

personnel use this survey technology. (See the Highway Surveying Manual for more detailed
discussions.)

GPS technology is changing rapidly. The key point is for the designer and surveyor to select
the best tool (GPS or conventional applications) for doing the survey fieldwork. Often, a
combination of GPS and conventional (Total Station) surveying is appropriate.
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400.06 WSDOT Survey Monument Database

The WSDOT Survey Monument Database provides storage and retrieval capabilities for data
associated with survey control monuments set by WSDOT. This database supports and tracks
the Report of Survey Mark and aids in fulfilling WSDOT’s obligation to contribute to the body
of public record, thereby minimizing the duplication of survey work. The Report of Survey Mark
provides data on specific GPS stations. (See Exhibit 400-2 for an example of a Report of Survey
Mark.)

To access the WSDOT Survey Monument Database, see the following website:
“B www.wsdot.wa.gov/monument/

400.07 Geographic Information System

The Geographic Information System (GIS) is a compilation of information from many sources.
Its purpose is to assemble data into a central database for the common good. The data is stored
on many levels so the desired information can be selected and combined to achieve the desired
product. Surveying and photogrammetric data are vital elements of this system.

400.08 Photogrammetric Surveys

Photogrammetric surveys are performed to furnish topographic or planimetric maps and cross
sections for use in the reconnaissance, location, and preliminary design phases of highway work.
To use photogrammetric surveys for final design and construction requires that the ground be
nearly bare to obtain the necessary accuracy. By using well-planned aerial photography in
stereoscopic plotters, contours and other physical features are delineated on map sheets to

a scale consistent with the accuracies or detail required.

The usefulness of aerial photography is not limited to mapping. Taking the form of
enlargements, mosaics, and digital images, it can be used as a visual communication tool
(displays and exhibits) for planning, design, property acquisition, engineering, construction,
litigation, and public relations.

To obtain information on preparation, procedure, and programming of aerial photography and
photogrammetric mapping and applications, contact the HQ GeoMetrix Office. When requesting
a photogrammetric survey, specify the desired units and check the units of the product. Allow
for the time required to communicate the complex and detailed work request, develop the
service, and accomplish the product.

400.09 Documentation
For documentation related to monuments, see Chapter 410.

Primary and secondary survey control data are archived in the WSDOT Survey Monument
Database and GIS when available.

For the list of documents required to be preserved in the Design Documentation Package
and the Project File, see the Design Documentation Checklist:
“B www.wsdot.wa.gov/design/projectdev/

Page 400-4 WSDOT Design Manual M 22-01.11
July 2014


http://www.wsdot.wa.gov/monument/
http://www.wsdot.wa.gov/design/projectdev/

Chapter 400 Surveying and Mapping

Exhibit 400-1 Interagency Agreement

INTERAGENCY AGREEMENT BETWEEN
THE WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
AND THE BOARD OF REGISTRATION FOR PROFESSIONAL
ENGINEERS AND LAND SURVEYORS

THE FOLLOWING Interagency Agreement is hereby entered into between the Washington State
Department of Transportation (hereafter referred to as “WSDOT") and the Washington State Board of
Registration for Professional Engineers and Land Surveyors (hereafter referred to as “BOARD”).

DECLARATIONS OF THE PARTIES
A. WHEREAS the BOARD has the exclusive authority to regulate the practice of engineering and
land surveying in Washington; and

B. WHEREAS WSDOT employees are required to practice land surveying as defined by RCW
18.43.020 in carrying out the program of said agency; and

C. WHEREAS WSDOT is exempted from necessarily using a licensed land surveyor to perform said
surveys in accordance with the provisions of the Survey Recording Act, RCW 58.09.090; and

D. WHEREAS both the BOARD'S and WSDOT'S goals include the performance of land surveys in
conformance with recognized standards of practice and relevant laws and administrative codes in
order to safeguard life, health and property; and

E. WHEREAS the parties to this Agreement agree to the following Principles of Agreement.

PRINCIPLES OF AGREEMENT

A. The practice of land surveying performed by WSDOT employees shall be under the direct
supervision of a licensed professional land surveyor OR licensed professional engineer. Said
licensee shall hold a valid Washington license issued in conformance with RCW 18.43.

B. All surveys performed by WSDOT employees shall be performed in accordance with the Survey
Standards promulgated under Chapter 332-130 WAC.

C. When a survey has been performed by WSDOT employees a survey map shall be prepared and
filed with the county engineer in compliance with RCW 58.09.090(1)(a). Said map'’s contents shall

be in conformance with the requirements of RCW 58.09.060 and WAC 332-130. Furthermore, said
map shall contain the stamp and signature of the licensee who was in direct responsible charge of

the work.
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Exhibit 400-1 Interagency Agreement (continued)

D. Arecord of corner information shall be filed in accordance with RCW 58.09.040(2) and
58.09.090(2) where WSDOT employees replace or restore an existing or obliterated general land
office corner. Said record of corner information shall be signed and stamped by the professional
land surveyor or professional engineer responsible for said work.

E. The temporary removal or destruction of any section corner or any other land boundary mark or
monument shall be permitted if performed in compliance with RCW 58.24.040(7)(8).

F.  Whether performed by a licensed professional engineer or a licensed professional land surveyor,
any surveys performed by WSDOT shall be in accordance with the standards generally expected
of those practicing professional land surveying.

IN WITNESS WHEREOF: The Washington State Department of Transportation and the
Board of Registration have signed this Agreement.

/S/ 1/5/90
Ed W. Ferguson, PE Date
DEPUTY SECRETARY
Department of Transportation

This Agreement approved by motion of the Board dated January 19, 1990.

/S/ 1/19/90
Wesley E. Taft, PE Date
CHAIRMAN, Board of Registration
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Exhibit 400-2 Report of Survey Mark Example

== Washi State G hic S i
W naimﬂ — eographic Services

SURVEY INFORMATION SYSTEM Report of Survey Mark

GENERAL MONUMENT INFORMATION

'TR.S: 31N, 5E , 2
| Corner Code:
| State Route: 530

Designation: GP29530-21
Monument ID: 8

State: WASHINGTON |t = ACCOUNTS INFORMATION
County: SNOHOMISH [ ' BOOK PROJECT INVOICE
Region: NW | Oﬁs'et_' 49 0L2030 23-94042

Ne tT : ARLINGTON
arest fown | Owner: GS

Usgs Quad:  ARLINGTON WEST Bearing: M

Description
TO REACH THE STATION FROM

THE INTERSECTION OF SR 530
AND SR 009 AT ARLINGTON, GO
WEST 0.2 MILES ALONG SR 530
TO THE STATION ON THE RIGHT.
IT IS LOCATED 1.1 METERS
SOUTH OF A WITNESS POST, 33.5
METERS WEST OF THE
APPROXIMATE CENTERLINE OF
DIKE ROAD AND 1.2 METERS
NORTH OF A GUARD RAIL. THE
STATION IS A STANDARD WSDOT
BRASS DISK SET IN A ROUND
CONCRETE MONUMENT
PROJECTING 0.2 FEET ABOVE
THE GROUND. NOTE: 'POSITION
UP-DATE BY OCCUPYING WITH
G.P.S."NOTE: TIED TO HPN 4/94. THIS IS A NAVD88 UPDATE.

CURRENT SURVEY CONTROL
DATUM | LATITUDE UNIT LONGTITUDE UNITNETWORK/METHOD ACCURACY

NAD 83/91) 48 11 54.567381 I N [122 08 03.530464; W |PRIMARY| GPS | 2CM
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550.01
550.02
550.03
550.04
550.05
550.06
550.07
550.08

General

References

Procedures

Interchange Justification Report and Supporting Analyses
Report Organization and Appendices

IJR Review and Approval

Updating an R

Documentation

550.01 General

The primary function of limited access freeways and highways is to provide safe and reliable
travel for people, goods, and services from state to state and region to region within a state.
They should not be used for local trips as an extension of the local street network. Adding or
revising access can adversely impact the safety and operations of these facilities; therefore,
access revisions must be done with caution. For this reason, new and/or modified access must
be justified, and this chapter contains the process for seeking access approval.

An Interchange Justification Report (IJR) is the document used to justify a new access point or
access point revision on existing limited access freeways and highways in Washington State.
This chapter provides policy and guidance on developing the required documentation for an
IJR, and the sequence of an IJR presentation, for both Interstate and non-Interstate limited
access routes.

Federal law requires Federal Highway Administration (FHWA) approval of all revisions to the
Interstate system, including changes to limited access. Both FHWA and Washington State
Department of Transportation (WSDOT) policy require the formal submission of a request to
either break or revise the existing limited access on Interstate routes. This policy also facilitates
decision-making regarding proposed changes in access to the Interstate system in a manner
that considers and is consistent with the vision, goals, and long-range transportation plans of a
metropolitan area, region, and state. Breaking or revising existing limited access on state routes
must be approved in accordance with Chapter 530, Limited Access Control. An 1JR is a document
that includes all of the necessary supporting information needed for a request. It documents the
IJR team’s assumptions and the design of the preferred alternative, the planning process, the
evaluation of the alternatives considered, and the coordination that supports and justifies the
request for an access revision. FHWA cannot give final approval to the IJR unless environmental
analysis/documentation has been approved for the project. Therefore, the IJR process and the
environmental analysis (EA/EIS) should be conducted concurrently.

Engineers at the WSDOT Headquarters (HQ) Design Office Access and Hearings Section
specialize in providing support for meeting the guidance provided in this chapter. To ensure
project success, consult with them before any of the IJR work is started. They can help during
the development of the study, Methods and Assumptions Document, and the Interchange
Justification Report.
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An 1JR support team, including HQ Access and Hearings, agrees upon what an 1JR will include.
IJRs on the Interstate require that all eight policy points contained in the FHWA Policy on Adding
Additional Interchanges be addressed. The scale and complexity of the report varies
considerably with the scope of the proposal. Exhibit 550-1 lists typical projects for Interstates
and the required policy points to address. The level of effort is set by the support team and
documented in the Methods and Assumptions Document. For non-Interstate IJRs, Exhibit 550-2
lists project types and required policy points to address.

When a local agency or developer is proposing an access point revision, WSDOT requires that
a support team be formed.

The IJR will contain a signature page that will be stamped by the Engineer of Record responsible
for the report’s preparation and the Traffic Analysis Engineer responsible for the traffic analysis
included in Policy Point 3. (See Exhibit 550-6 for an example.)

550.02 References
550.02(1) Federal/State Laws and Codes

23 Code of Federal Regulations (CFR) Part 450 (implementing 23 United States Code [USC]
Section 135)

40 CFR Parts 51 and 93 (regarding federal conformity with state and federal air quality
implementation plans)

23 USC Sections 111 (requires the U.S. Secretary of Transportation to approve access revisions
to the Interstate System), 134 (metropolitan transportation planning), and 135 (statewide
transportation planning)

FHWA “Interstate System Access Information Guide”
YD http://www.fhwa.dot.gov/design/interstate/pubs/access/access.pdf

Notice of policy statement: “Additional Interchanges to the Interstate System,” FHWA notice
published in the Federal Register, February 11, 1998 (Vol. 63, No. 28)
“B www.access.gpo.gov/su_docs/fedreg/a980211c.html

Revised Code of Washington (RCW) 36.70A, Growth management — Planning by selected
counties and cities

550.02(2) Design Guidance and Supporting Information
Design Manual, Chapter 320, Traffic Analysis
Design Manual, Chapter 321, Sustainable Safety
Design Manual Glossary — Defines many of the terms encountered in this chapter

FHWA Traffic Analysis Toolbox (tools used in support of traffic operations analyses)
“B www.ops.fhwa.dot.gov/trafficanalysistools/index.htm

Highway Capacity Manual, (HCM) 2010, Transportation Research Council
Highway Safety Manual
Local Agency Guidelines (LAG), M 36-63, WSDOT
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State Highway System Plan
“B www.wsdot.wa.gov/planning/HSP

WSDOT GeoPortal — Tool for viewing WSDOT spatial data (like Functional Class, Interchange
Drawings, City Limits, and State Routes) via a web browser. Users can check a box to select from
a variety of base maps and data layers.

YD http://wwwi.wsdot.wa.gov/gis/roadwaydata/geoportal_int.htm

WSDOT HQ Access and Hearings web page (provides guidance and timelines for preparing IJRs
and example Methods and Assumptions Documents):
“B www.wsdot.wa.gov/design/accessandhearings

550.03 Procedures

An access point revision is a multistep process. It begins with assembling a support team to
conduct a feasibility or planning-level study. The purpose of this study is to determine whether
there are improvements that can be made to the local roadway network to meet the purpose
and need of the proposed access modification. If the study shows that the purpose and need of
the proposal cannot be achieved with the local infrastructure only, the next step would normally
be to prepare an IJR (see the Interstate IJR: Process Flow Chart, Exhibit 550-3).

The IJR is typically initiated early in the environmental process. Traffic analyses help define the
area of impact and the range of alternatives. Since the traffic data required for the National
Environmental Policy Act (NEPA) or the State Environmental Policy Act (SEPA) and the
operational/safety analyses of the 1R are the same, these documents need to be coordinated
and developed together, using the same data sources and procedures.

The required steps in the IJR process are described in detail in this chapter, and include:

e Assemble the support team to engage subject experts and decision makers.
e Define purpose and need of the proposal (team).
e Determine whether a feasibility study needs to be conducted or already exists (team).

* Prepare Methods and Assumptions Document to lay the groundwork for the IR,
including scope of IJR and team roles and responsibilities (team).

¢ Endorse Methods and Assumptions Document to prepare the IJR (team).
® Prepare draft IJR (team or consultant).

e Review draft IJR (team).

¢ Finalize IJR by addressing comments and issues.

e Review and approve IR (or conceptual approval).
550.03(1) Organize Support Team and Conduct Study
550.03(1)(a) Support Team

Establish a support team before beginning the feasibility study. This same support team is also
involved with the IJR process if the study shows that either a revision or a new access point is
needed to meet the proposal purpose and need.
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The support
team works
together, from
the corridor
study through
preparation
of the
assumptions
document and
completion of
the IJR.

The support team normally consists of the following:

FHWA Area Engineer and FHWA Safety and Geometric Design Engineer (for Interstate
projects)

Region Planning, Design, or Project Development Engineer (or designee)

HQ Assistant State Design Engineer

HQ Development Services & Access Manager

HQ Traffic Office Representative

Representative from local agencies (city, county, port, or tribal government)

Recorder (records and prepares meeting minutes for documentation purposes)

The support team enlists specialists, including but not limited to:

Metropolitan Planning Organization (MPO)

Regional Transportation Planning Organization (RTPO)

WSDOT region (planning, design, environmental, maintenance, and traffic)
WSDOT Headquarters (design, bridge, traffic, and geotechnical)

Project proponent specialists (region, local agency, developer)

Transit agencies

Other identified stakeholders/partners

The support team’s role is to:

Develop processes for reaching agreement, resolving disputes, and assigning
responsibility for final decisions. This is especially important for complex proposals.

Review regional and state transportation plans to see if the request is consistent with
the needs and solutions shown in those plans.

Develop purpose and need statements for the proposal, consistent with the project
environmental document.

Expedite the study steps (and, if needed, the IJR development and review process)
through early communication and agreement.

Establish the agreed-upon study area (including baseline transportation improvements)
and future travel demand forecasts for each of the alternatives being considered.

Develop and endorse the Methods and Assumptions Document.
Provide guidance and support.

Evaluate data and identify possible alternatives for the proposal during the study and,
if needed, for an lJR.

Contribute material for the report that documents the discussions and decisions.
Review results and determine whether an IJR is warranted.
Ensure the compatibility of data used in adjacent or overlapping studies.

Ensure integration of the following as required: Project Definition process, value
engineering studies, public involvement efforts, environmental analyses, operational
analyses, safety analyses, and other analyses for the study. This encourages the use
of consistent data.

Address design elements. Status of known deviations must be noted in Policy Point 4.
Deviations are discouraged on new accesses.
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550.03(1)(b) Methods and Assumptions Document

This document is developed to record assumptions used in the 1JR, along with analysis
methodologies, criteria, and support team decisions. The document presents the proposed
traffic analysis tool and approach, safety analysis methodology, study area, peak hour(s) for
analysis, traffic data, design year, opening year, travel demand forecasts, baseline conditions,
and design year conditions. It also documents the team’s decisions on how much detail will

be included in each policy point. The signed Methods and Assumptions Document represents
endorsement by the support team on the IJR approach, tools, data, and criteria used throughout
the IJR process. This document is used on both interstate & non-interstate IJRs.

The Methods and Assumptions Document is dynamic, and is updated and re-endorsed when
changed conditions warrant. The document also serves as a historical record of the processes,
dates, and decisions made by the team. WSDOT and FHWA require the development and
acceptance of the document, because early agreement on details results in the highest level
of success for the IJR process.

Example Methods and Assumptions Documents and an outline of this process are provided
online at: “& www.wsdot.wa.gov/design/accessandhearings

Refer to Exhibit 550-5 for an example form for support team’s concurrence to Methods and
Assumptions Document.

550.03(1)(c) Feasibility Study

Study the transportation network in the area. This study must identify the segments of both

the local and regional network that are currently experiencing congestion or safety deficiencies,
or where planned land use changes will prompt the need to evaluate the demands on and the
capacity of the transportation system. The study area includes the affected existing and
proposed interchanges/ intersections upstream and downstream from the proposed access
point revision. Extend the study area far enough that the proposal creates no significant impacts
to the adjacent interchanges/intersections, then analyze only through the area of influence.
When the area of influence extends beyond one interchange/intersection upstream and
downstream, extend the analysis to include the extent of the traffic impacts.

Segments of the local and regional network within the study area will be evaluated for system
improvements. Part of the study process is to identify local infrastructure needs and develop
a proposal. The study must investigate investments in local infrastructure improvements to
meet the purpose and need of the proposal. It must be shown that the local infrastructure
alone cannot be improved to address the purpose and need. The limited access facility should
not be used to solve congestion problems on the local network.

During the feasibility study process and while developing a proposal, it is important to use the
data and analysis methods required for an lJR. If the study indicates that an IJR is warranted, the
study data can then be utilized in the IJR. The feasibility study and the IJR can also be used to
support the transportation analysis requirements in the project’s environmental documentation
(DCE, EA, or EIS).
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550.03(2) Conduct Analysis and Prepare IJR

Prepare a detailed IJR using the guidance in 550.04, Interchange Justification Report and
Supporting Analyses, and Exhibit 550-3.

550.03(2)(a) IJR Policy Points

The IJR addresses the following eight specific policy points, which are described in detail
in 540.04:

Need for the Access Point Revision
Reasonable Alternatives
Operational and Collision Analyses
Access Connections and Design
Land Use and Transportation Plans
Future Interchanges

Coordination

© N o v A~ W DN PR

Environmental Processes

550.04 Interchange Justification Report and Supporting Analyses

The eight policy points are presented below. Factors that affect the scope include location (rural
or urban), access points (new or revised), ramps (new or existing), and ramp terminals (freeway
or local road).

550.04(1) Policy Point 1: Need for the Access Point Revision

What are the current and projected needs? Why are the existing access points and the existing
or improved local system unable to meet the proposal needs? Is the anticipated demand short
or long trip?

Describe the need for the access point revision and why the existing access points and the
existing or improved local system cannot address the need. How does the proposal meet the
design year travel demand? Provide the analysis and data to support the need for the access
request.

550.04(1)(a) Project Description

Describe the needs being addressed, and define the current problem or deficiency that the
project is looking to address or overcome. Using specific performance measures can be helpful;
for example, state the average speed or throughput during the A.m. or P.M. peak. The need for
improvement should be established using factors such as existing conditions and the conditions
anticipated to occur in the analysis years under the “no-build” alternative, or other factors such
as the need for system linkage.
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Demonstrate that improvements to the local transportation system and the existing interchanges
cannot be improved to satisfactorily accommodate the design year travel demands. Describe
traffic mitigation measures considered at locations where the level of service (LOS) is (or will be)
below agreed-upon service standards in the design year. (See the State Highway System Plan for
further information on LOS standards.) Additional measures of effectiveness (such as density,
speed changes, delay, and travel times) should be discussed and documented in the Methods
and Assumptions Document.

The access point revision should meet regional, not local, travel demands. Describe the local and
regional traffic (trip link and/or route choice) benefiting from the proposal.

550.04(1)(b) Analysis and Data to Support Proposal

The proposal analysis tools, data, and study area must be agreed upon by the support team. Use
the Methods and Assumptions Document to detail the specific items and record the team’s
agreement to them. Establishing assumptions upfront ensures the project will have the highest
rate of success. For further guidance and examples on assumptions documents, see:

“B www.wsdot.wa.gov/design/accessandhearings

Show that a preliminary (planning level) analysis, comparing build to no-build data, was
conducted for the current year, year of opening, and design year, comparing baseline, no-build
condition, and build alternatives. Include the following steps:

1. Define the study area. The study area is a minimum of one interchange upstream and
downstream from the proposal. The study area should be expanded as necessary to capture
operational impacts of adjacent interchanges in the vicinity that are, or will be, bottlenecks
or chokepoints that influence the operations of the study interchange.

2. Establish baseline transportation networks and future land use projections for the study
area. The baseline transportation network typically includes local, regional, and state
transportation improvement projects that are funded. The land use projection includes
population and employment forecasts consistent with the regional (MPO or RTPO) and
local jurisdiction forecasts.

3. Collect and analyze current traffic volumes to develop current year, year of opening, and
design year peak hour traffic estimates for the regional and local systems in the area of the
proposal. Use regional transportation planning organization-based forecasts, refined by
accepted travel demand estimating procedures. Forecasts for specific ramp traffic may
require other methods of estimation procedures and must be consistent with the
projections of the travel demand models. Modeling must include increased demand
caused by anticipated development.

4. Identify the origins and destinations of trips on the local systems, the existing
interchange/intersections, and the proposed access using existing information.

5. Develop travel demand forecasts corresponding to assumed improvements that might
be made to the following:

¢ The local system: widen, add new surface routes, coordinate the signal system,
control access, improve local circulation, or improve parallel roads or streets.

¢ The existing interchanges: lengthen or widen ramps, add park & ride lots, or add
frontage roads.
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¢ The freeway lanes: add collector-distributor roads or auxiliary lanes.

¢ Transportation system management and travel demand management measures.

6. Describe the current year, year of opening, and design year level of service at all affected
locations within the study area, including local systems, existing ramps, and freeway lanes.

550.04(2) Policy Point 2: Reasonable Alternatives
Describe the reasonable alternatives that have been evaluated.

Describe all reasonable alternatives that have been considered. These include the design
options, locations, project phasing, and transportation system management-type improvements
such as ramp metering, public transportation, and HOV facilities that have been assessed and
that meet the proposal’s design year needs. The alternatives analysis must be the same as that
used in the environmental documentation.

After describing each of the alternatives that were proposed, explain why reasonable
alternatives were omitted or dismissed from further consideration. Where operational and
safety concerns are some of the reasons that alternatives are rejected, the support group may
need operational and/or safety analyses for those alternatives (see Policy Point 3 below).

Future projects must be coordinated as described in Policy Point 7, Coordination.
550.04(3) Policy Point 3: Operational and Collision Analyses
How will the proposal affect safety and traffic operations at year of opening and design year?

Policy Point 3 documents the operational and safety effects of the proposal(s) and the results
that support the final proposal, including any mitigation measures that compensate for
operational and/or safety tradeoffs. Policy Point 3 shall also include a conceptual plan of

the type and location of the signs proposed to support the design alternative.

The preferred operational alternative is selected, in part, by showing that it will meet the access
needs without causing a significant adverse impact on the operation and safety of the freeway
and the affected local network, or that the proposal impacts will be mitigated.

Document the results of the following analyses in the report:

e Operational Analysis — “No-Build” Alternative: An operational analysis of the current
year, year of opening, and design year for the existing limited access freeway and the
affected local roadway system. This is the baseline plus state transportation plan and
comprehensive plan improvements expected to exist at the year of opening or design
year. All of the alternatives will be compared to the no-build condition. The report
should document the calibration process and results that show the current year
operations closely match actual field conditions.

e Operational Analysis — “Build” Alternative: An operational analysis of the year of
opening and design year for the proposed future freeway and the affected local
roadway system.

e Collision Analysis — “Observed collision history”: Document the observed collision
history, for the most current data years, of the existing limited access freeway and the
affected local roadway system. The support team will determine the number of years
as well as the scope and detail of this section.
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e Collision Analysis — “Proposal(s)”: A collision analysis should be performed for the year
of opening and design year of the existing limited access freeway and the affected local
roadway system for the “no-build,” “build,” and possibly other scenarios as determined
by the support team. The support team will also determine the year of opening and
design year as well as the scope and detail of this section.

The data used for the operational and safety analyses must be the same as the data used in the
environmental documentation. If not, describe and justify the discrepancies in the Methods and
Assumptions Document as well as in this section of the IJR. The transportation section of the
environmental document should include a similar discussion, and the Methods and Assumption
Document should be included in the appendix of the environmental document.

550.04(3)(a) Operational Analyses

Demonstrate that the proposal does not have a significant adverse impact on the operation of
the freeway and the affected local roadway system. If there are proposal impacts, explain how
the impacts will be mitigated.

To understand the proposal’s positive and negative impacts to main line, crossroad, and local
system operations, the selection of the appropriate analysis tool(s) is critical. This is a major
piece of the assumptions process. Record the support team’s tool selection agreement in the
Methods and Assumptions Document. FHWA’s Traffic Analysis Toolbox provides an overview
and details for making the best tool category selection.

Document the selected operational analysis procedures. For complex urban projects, a refined
model might be necessary. WSDOT supports the traffic analysis and traffic simulation software
listed on the HQ Traffic Operations website: Y& www.wsdot.wa.gov/design/traffic/analysis/

All operational analyses shall be of sufficient detail, and include sufficient data and procedure
documentation, to allow independent analysis during FHWA and Headquarters evaluation of the
proposal. For Interstate proposals, Headquarters must provide concurrence before it transmits
the proposal to FHWA with its recommendation.

Prepare a layout displaying adjacent interchanges/intersections and the data noted below,
based on support team determination, which should show:

¢ Distances between intersections or ramps of a proposed interchange, and those of
adjacent existing and known proposed interchanges.

e Design speeds.

e Grades.

e Truck volume percentages on the freeway, ramps, and affected roadways.
e Adjustment factors (such as peak hour factors).

o Affected freeway, ramp, and local roadway system traffic volumes for the “no-build”
and each “build” option. This will include: A.M. and p.M. peaks (noon peaks, if
applicable); turning volumes; average daily traffic (ADT) for the current year; and
forecast ADT for year of opening and design year.

e Affected main line, ramp, and local roadway system lane configurations.
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The study area of the operational analysis on the local roadway system includes documenting
that the local network is able to safely and adequately collect and distribute any new traffic
loads resulting from the access point revision. Expand the limits of the study area, if necessary,
to analyze the coordination required with an in-place or proposed traffic signal system. Record
the limits of the analysis as well as how the limits were established in the project Methods and
Assumptions Document.

Document the results of analyzing the existing access and the proposed access point revision at
all affected locations within the limits of the study area, such as weave, merge, diverge, ramp
terminals, collision sites, and HOV lanes; along the affected section of freeway main line and
ramps; and on the affected local roadway system. In the report, highlight the following:

e Any location for which there is a significant adverse impact on the operation or safety
of the freeway facility, such as causing a reduction of the operational efficiency of
a merge condition at an existing ramp; introducing a weave; or significantly reducing
the level of service on the main line due to additional travel demand. Note what will
be done to mitigate this adverse impact.

e Any location where a congestion point will be improved or eliminated by the proposal,
such as proposed auxiliary lanes or collector-distributor roads for weave sections.

¢ Any local roadway network conditions that will affect traffic entering or exiting the
freeway. If entering traffic is to be metered, explain the effect on the connecting
local system (for example, vehicle storage).

¢ When the existing local and freeway network does not meet agreed-upon level of
service standards, show how the proposal will improve the level of service or keep
it from becoming worse than the no-build condition in the year of opening and the
design year. Level of service should not be the only performance measure evaluated.
There are other measures of effectiveness that can be used to illustrate a broader
traffic operation perspective.

550.04(3)(b) Collision Analysis

This section describes the two parts of an IR collision analysis: the existing (observed) condition
as well as the proposed “no-build,” “build,” and possibly other scenarios as determined by the
support team. It is the intent of this section that future readers will fully understand the existing
condition and all of the presented scenarios without the need for other documents. The study
limits (area and years) are the same as the study limits of the operational analyses. If the
support team determines that some limits are different from the operational analysis, document
them by describing and justifying the differences in the Methods and Assumptions Document as
well as in Policy Point 3 of the IJR. Document all the tools used and all assumptions made and
agreed to as well as the basis and reason(s) for using those tools and assumptions. The data
used for the collision analysis must be the same as the data used in the operational analysis and
the environmental documentation. If not, describe and justify the differences. (Chapter 321,
Sustainable Safety, gives collision analysis guidance.)

Collision analysis data needs to include a disclaimer: “Under Section 409 of Title 23 of the United
States Code, collision data is prohibited from use in any litigation against state, tribal, or local
government that involves the location(s) mentioned in the collision data.”
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550.04(3)(b)(1) Existing (Observed) Portion of Collision Analysis

Identify and document the collision histories, severities, and types for the existing freeway
section and the adjacent affected local surface system within the study area as determined
by the support team. A five-year collision history is a good default; however, the support
team will determine the number of years.

Document all the tools used and all assumptions made and agreed to as well as the basis
and reason(s) for using those tools and assumptions.

Detailed list of the existing (observed) portion of the collision analysis:

Document the existing safety performance of the freeway section and the adjacent affected
local surface system within the study area.

¢ Produce a diagram of the collision history of the freeway section and the adjacent
affected local surface system within the study limits.

¢ Analyze the existing performance of the freeway section and the adjacent affected
local surface system within the study area for over dispersions of collision types,
contributing circumstances, and/or severities.

o What types of collisions are occurring (overturns, rear-ends, enter-at-angle,
hitting fixed object)?

o What types of collisions are most prevalent?
o Are there any patterns of collision type or cause?

o Use ISATe (Enhanced Interchange Safety Analysis Tool) to determine if there
are any over dispersions of collision types or causes.

e Determine severity (fatalities, serious injuries, evident injuries, possible injuries,
and/or property damage only).

o What collision severities are most prevalent?
o Are there any collision severity patterns?
o Use ISATe to determine if there are any over dispersions of severities.

e Use ISATe to perform an expected safety performance analysis using the observed
collisions to determine if the existing safety performance is normal for the existing
configuration as compared to others like it (see Chapter 321 for guidance).

550.04(3)(b)(2) Proposed Portion of Collision Analysis

Identify and document the predicted safety performance of the proposed access point
revision proposal(s), including the freeway section, speed change lanes, ramps, collector-
distributor (c-d) lanes, ramp terminal intersections, and the adjacent affected local surface
system, including segments and intersections.

Demonstrate that (1) the final proposal does not have a significant adverse impact on the
safety of the freeway or the adjacent affected local surface system, or (2) a list of the
mitigation measures mitigate each adverse impact.

Document all the tools used and all assumptions made and agreed to as well as the basis
and reason(s) for using those tools and assumptions.
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Detailed list of the predicted safety performance portion of the collision analysis.

¢ Document the predicted safety performance of the freeway section using the
Highway Safety Manual (to access ISATe), speed change lanes, ramps, c-d lines,
ramp terminal intersections, and the adjacent affected local surface system,
including segments and intersections within the study limits for each of the
proposed “no-build,” “build,” and possibly other scenarios and alternatives as
determined by the support team.

¢ Document the design elements that contribute to the predicted safety
performance, including types and severities of crashes, especially design elements
that contribute to significant adverse safety impacts of the freeway or the adjacent
affected local surface system.

e Compare the safety performances of the “no-build” scenario(s) with the safety
performance of the proposed scenario(s) to demonstrate that the final proposal(s)
do not have a significant adverse impact on the safety of the freeway or the
adjacent affected local surface system.

o Break out fatal and serious injuries in this analysis.
550.04(4) Policy Point 4: Access Connections and Design

Will the proposal provide fully directional interchanges connected to public streets or roads,
spaced appropriately, and designed to full design level geometric control criteria?

Provide for all directions of traffic movement on Interstate system-to-system type interchanges,
unless justified. The intent is to provide full movement at all interchanges, whenever feasible.
Partial interchanges are discouraged and will not likely be approved for Interstate access. Less
than fully directional interchanges for special-purpose access for transit vehicles, for HOVs, or
to or from park & ride lots will be considered on a case-by-case basis.

A proposed new or revised interchange access must connect to a public freeway, road, or street
and be endorsed by the local governmental agency or tribal government having jurisdiction over
said public freeway, road, or street.

Explain how the proposed access point relates to present and future proposed interchange
configurations and the Design Manual spacing criteria. Note that urban and rural interchange
spacing for crossroads also includes additional spacing requirements between adjacent ramps,
as noted in Chapter 1360.

Develop the proposal in sufficient detail to conduct a design and operational analysis. Include
the number of lanes, horizontal and vertical curvature, lateral clearance, lane width, shoulder
width, weaving distance, ramp taper, interchange spacing, and all traffic movements. This
information is presented as a sketch or a more complex layout, depending on the complexity
of the proposal.

The status of all known or anticipated project deviations must be noted in this policy point,
as described in Chapter 300.
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550.04(5) Policy Point 5: Land Use and Transportation Plans

Is the proposed access point revision compatible with all land use and transportation plans for
the area?

Show that the proposal is consistent with local and regional land use and transportation plans.
Before final approval, all requests for access point revisions must be consistent with the regional
or statewide transportation plan, as appropriate (see Chapter 120). The proposed access point
revision may affect adjacent land use and, conversely, land use may affect the travel demand
generated. Therefore, reference and show compatibility with the land use plans, zoning
controls, and transportation ordinances in the affected area.

Explain the consistency of the proposed access point revision with the plans and studies, the
applicable provisions of 23 CFR Part 450, the applicable transportation conformity requirements
of 40 CFR Parts 51 and 93, and Chapter 36.70A RCW.

The support team reviews regional and state transportation plans to determine whether the
need and proposed solution are already identified. Proposals to request new or reconstructed
interchanges must be consistent with those plans.

If the proposed access is not specifically referenced in the transportation plans, define its
consistency with the plans and indicate the process for the responsible planning agency to
incorporate the project. In urbanized areas, the plan refinement must be adopted by the
metropolitan planning organization (MPO) before the project is designed. The action must
also be consistent with the multimodal State Transportation Plan.

550.04(6) Policy Point 6: Future Interchanges

Is the proposed access point revision compatible with a comprehensive network plan? Is the
proposal compatible with other known new access points and known revisions to existing points?

The report must demonstrate that the proposed access point revision is compatible with other
planned access points and revisions to existing points.

Reference and summarize any comprehensive freeway network study, plan refinement study,
or traffic circulation study.

Explain the consistency of the proposed access point revision with those studies.
550.04(7) Policy Point 7: Coordination
Are all coordinating projects and actions programmed and funded?

When the request for an access point revision is generated by new or expanded development,
demonstrate appropriate coordination between the development and the changes to the
transportation system.

Show that the proposal includes a commitment to complete the other non-interchange/non-
intersection improvements that are necessary for the interchange/intersection to function as
proposed. For example, if improvements to the local circulation system are necessary for the
proposal to operate, they must be in place before new ramps are opened to traffic. If future
reconstruction is part of the mitigation for design year level of service, the reconstruction
projects must be in the State Highway System Plan and Regional Transportation Plan.

WSDOT Design Manual M 22-01.11 Page 550-13
July 2014


http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=3cf59cc4db7e4ddefe39393b6c6eeace&rgn=div5&view=text&node=23:1.0.1.5.11&idno=23
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?sid=3cf59cc4db7e4ddefe39393b6c6eeace&c=ecfr&tpl=/ecfrbrowse/Title40/40cfrv2_02.tpl
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=1b24c773a0d0358aa70d40c058841a32&rgn=div5&view=text&node=40:20.0.1.1.7&idno=40
http://apps.leg.wa.gov/RCW/default.aspx?cite=36.70A

Interchange Justification Report Chapter 550

All elements for improvements are encouraged to include known fiscal commitments and an
anticipated time for completion. If the project is to be constructed in phases, it must be
demonstrated in Policy Point 3 that each phase can function independently and does not affect
the safety and operational efficiency of the freeway. Identify the funding sources, both existing
and projected, and the estimated time of completion for each project phase.

550.04(8) Policy Point 8: Environmental Processes

What is the status of the proposal’s environmental processes? This section should be something
more than just a status report of the environmental process; it should be a brief summary of the
environmental process.

All requests for access point revisions on freeways must contain information on the status of the
environmental approval and permitting processes.

The following are just a few examples of environmental status information that may apply:

¢ Have the environmental documents been approved? If not, when is the anticipated
approval date?

e What applicable permits and approvals have been obtained and/or are pending?
¢ Are there hearings still to be held?

¢ |s the environmental process waiting for an engineering and operational acceptability
decision?

¢ Are the assumptions, methodology, study area, and traffic analysis used in the
transportation element of the environmental document consistent with the IJR? If no,
explain why not and provide justification.

550.05 Report Organization and Appendices

Begin the IJR with an executive summary. Briefly describe the access point revision being
submitted for a decision and why the revision is needed. Include a brief summary of the
proposal.

The IJR must be assembled in the policy point order noted in 550.03(2).

Formatting for the IJR includes providing numbered tabs in the report for each policy point
section and each appendix and numbering all pages, including references and appendices.

A suggestion for page numbering is to number each individual section, such as “Policy Point 3,
PP3—4” and “Appendix 2, A2—25.” This allows for changes without renumbering the entire
report.

On the bottom of each page, place the revision date for each version of the lJR. As an individual
page is updated, this revision date will help track the most current version of that page. Also,
include the title of the report on the bottom of each page.

Use a three-ring binder for ease of page replacement. Do not use comb or spiral binding.

Appendix A is reserved for the Methods and Assumptions Document. Include meeting notes
where subsequent decisions are made as additional appendices to the original signed
document.
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Additional appendices may include documents such as technical memorandums, memos, and
traffic analysis operations output.

550.06 IJR Review and Approval

Concurrence and approval of a new or revised access point is based on the IJR. The IJR must
contain sufficient information about and evaluation/analysis of the proposal to provide
assurance that the safety and operations of the freeway and local systems are not significantly
impacted.

The region, or proponents, with the help of the support team, prepares the IJR and submits four
draft copies, including backup traffic data, to the HQ Access and Hearings Section for review.

For a final IJR submittal, contact the HQ Access and Hearing Section for the necessary number
of copies.

550.06(1) Interstate IJR Approval

On Interstate projects, a submittal letter is sent by the region through the HQ Access and
Hearings Section, requesting final FHWA approval of the IJR. Interstate IJRs are submitted
by Headquarters to FHWA for approval.

Interstate access point revisions are reviewed by both WSDOT Headquarters and FHWA. This
can be a two-step process:

¢ If environmental documentation has not yet been approved, a finding of engineering
and operational acceptability can be given.

¢ If the environmental documentation is complete, final approval can be given.

Some Interstate IJRs are reviewed and approved by the Washington FHWA Division Office. Other
Interstate lJRs are reviewed and approved by the FHWA Headquarters Office in Washington DC.
Additional review time is necessary for reports that have to be submitted to Washington DC
(see Exhibit 550-1).

Final IJR approval by FHWA is provided when the appropriate final environmental decision is
complete: ECS, FONSI, or ROD (see the Glossary).

550.06(2) Non-Interstate IJR Approval

On non-Interstate projects, concurrence from the support team is required on the Methods
and Assumptions to document the acceptance of the scope and complexity of the IJR or the
acceptance of the decision that an IJR is not required. If an lJR is prepared, the appropriate
WSDOT HQ Assistant State Design Engineer grants the final approval (see Exhibits 550-2
and 550-4).
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550.07 Updating an IJR

Recognizing that the time period between the approval of the IJR and the construction contract
commonly spans several years, the approved IJR will be reviewed and updated to identify
changes that may have occurred during this time period. If no work has begun in accordance
with the environmental documentation, and several years have passed, a re-evaluation of the
EA/EIS/DCE may be required. Submit a summary assessment to the HQ Design Office for
evaluation to determine whether the 1JR needs to be updated. The HQ Design Office will
forward the assessment to FHWA if necessary. The assessment is a document summarizing

the significant changes since it was approved. Contact the HQ Access and Hearings Section

to coordinate this summary assessment.

550.08 Documentation

Refer to Chapter 300 for design documentation requirements.
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Exhibit 550-1 Interstate Routes: IJR Content and Review Levels

Support Policy Point
Team 1234 56 78

Project Type Concurrence Approval

Interstate Routes

Newfreeway-.to-crossroad |nterchar[11g]e|n Ves viviviviviviviv] FHwAandHQ | FHWA DC
a Transportation Management Area

New partial interchange Yes vVIiVIVIVIV|V VY| FHWAand HQ | FHWADC
New HOV direct access Yes VIVIVIVIV|VIVY|Y| FHWAand HQ | FHWADC
New freeway-to-freeway interchange Yes vIVIVIVIV|VIVIY| FHWAand HQ | FHWADC
Revision to freeway-to-freeway

interchange in a Transportation Yes VIV IVIVIVIV|V|Y] FHWAand HQ FHWA
Management Areal

!\lewfreeway—to.-crossroad interchangemnot Ves Jvlvlivivivlvly HQ FHWA
in a Transportation Management Area

Revision to freeway-to-freeway

interchange not in a Transportation Yes ViVIiVIVIVIVIVIV HQ FHWA
Management Areal

Revision to interchange™ Yes VIiVIVIVIVIVIVIV HQ FHWA
Transit flyer stop on main line Yes VIiVIiVIVIVIVIVIV HQ FHWA
Transit flyer stop on an on-ramp No v vi|v HQ FHWA
Addition of entrance or exit ramps that

complete basic movements at an existing Yes vVIiVIVIVIVIV|IVIY HQ FHWA
interchange

Abandonment of a ramp¥ Yes VIiVIVIVIVIVIVIY HQ FHWA
Locked gate © No v 151 HQ FHWA
Accessbreaksthat.donotaIIowanytype No vl 151 HQ FHWA
of access to main line or ramps

Pedestrian structure No v Bl HQ FHWA
Construction/emergency access break No vivViviv Region FHWA

Notes:

All policy points must be addressed on all studies. The scale and scope of the project dictate the level of effort
needed to address each policy point. Blank cells in the table above indicate that the policy point will need to be
addressed briefly in the 1JR. Consult the HQ Access and Hearings Section for direction.

(1]

(2]

3]

(4]
(5]
(6]

In Washington, designated Transportation Management Areas include Clark, King, Kitsap, Pierce, Snohomish,
and Spokane counties.

“Revision” includes changes in interchange configuration, even though the number of access points does not
change. Changing from a cloverleaf to a directional interchange is an example of a “revision.”

Revisions that might adversely affect the level of service of the through lanes. Examples include: doubling
lanes for an on-ramp with double entry to the freeway; adding a loop ramp to an existing diamond
interchange; and replacing a diamond ramp with a loop ramp. Revisions to the ramp terminal intersections
may not require an lJR unless the traffic analysis shows an impact to the main line traffic.

Unless it is a condition of the original approval.
Update the right of way/limited access plan as necessary.

As part of Policy Point 1, include a narrative stating that all other alternatives are not feasible.
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Interchange Justification Report Chapter 550

Exhibit 550-2 Non-Interstate Routes: IJR Content and Review Levels

Policy Point

. Support

Project Type upp Concurrence Approval

Team |4/3/3/a(5|6|7|8

Non-Interstate Routes
New free\{vay-to-crossroad |nterchangg on Yes Jolvislvlisloly Region HQ
a predominately grade-separated corridor
New freeway-to-freeway interchange Yes VIiVIVIVIVIVIVIV Region HQ
Revision to freeway-to-freeway .
. Yes ViVIVIVIVIVIVIV Region HQ
interchange
New free\{vay-to—crossroad intgrch[z;]nge on No v viv Region HQ
a predominately at-grade corridor
Revision to interchangem No v v |V Region HQ
Addition of entrance or exit ramps that
complete basic movements at an existing No v v |V Region HQ
interchange
Abandonment of a rampm No v 4 Region HQ
Transit flyer stop on main line Yes VIiVIVIVIVIVIVIV Region HQ
Transit flyer stop on an on-ramp No v Vv Region HQ
Locked gate™ No v 3] Region HQ
Pedestrian structure No v 3] Region HQ
Construction/emergency access break No VI iv|v Region HQ

Notes:

Policy points to be addressed will be determined by the IJR support team. The scale and scope of the
project dictate the level of effort needed to address each policy point. Blank cells in the table above
indicate that the policy point will need to be addressed briefly in the IJR as determined by the support
team. Consult the HQ Access and Hearings Section for direction.

[1] Revisions that might adversely affect the level of service of the through lanes. Examples include:
doubling lanes for an on-ramp with double entry to the freeway; adding a loop ramp to an existing
diamond interchange; and replacing a diamond ramp with a loop ramp.

[2] Unless it is a condition of the original approval.
[3] Update the right of way/limited access plan as necessary.
[4] As part of Policy Point 1, include a narrative stating that all other alternatives are not feasible.

[5] Example: Revising an existing at-grade intersection into an access controlled grade-separated
interchange.
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Chapter 550

Interchange Justification Report

Exhibit 550-3

Interstate lJR: Process Flow Chart

Establish support team / Begin
Methods and Assumptions
Document / Check Highway System
Plan for deficiency

v

Throughout the IJR process,
coordinate with the Environmental
process and document to increase

1JR approval success

v

Study local & state transportation
systems

v

Conduct traffic data need analysis of
local system

Do local
improvements
meet need?

No

v

Continue study using a combination
of local, existing & new state system
interchange improvements

Is deficiency
in Highway
System Plan?

Amend
Highway
System Plan?

End study phase:
begin developing IJR

Evaluate/determine scale of IR —
Address Policy Points based on
Methods and Assumptions
Document & direction from HQ
Access & Hearings & FHWA team

members

'

Route draft IJR to region
technical teams
for review

See next page

TRANSPORTATION
STUDY PHASE

Stop study:
no revised or added access to
state system allowed

Yes

Conclude study

|IUR DEVELOPMENT
PHASE
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Interchange Justification Report

Chapter 550

Exhibit 550-3

Interstate IJR: Process Flow Chart (continued)

From previous page

> [JR HQ REVIEW PHASE

HQ Design conducts
geometric review

HQ Access and Hearings HQ Traffic conducts

conducts R review operational review

Team addresses &
resolves HQ
comments

[4—No

Can HQ
endorse the
JR?

Assistant State Design
Engineer approves
non-Interstate IJR

Yes —
non-Interstate

Yes — Interstate

Director & State Design
Engineer, Development
Division, submits IR to
FHWA for review &
approval

IJR FHWA REVIEW PHASE

FHWA reviews
)R & conducts
independent traffic
analysis

Team addresses &
resolves FHWA comments

[4—No

Finding of Engineering and
Operational Acceptability by
FHWA (await NEPA
completion)

[4—No

Will FHWA
endorse
1JR?

Yes

FHWA DC
review required?

FHWA DC
reviews IJR

1JR acceptable
to FHWA DC?

No Yes
Is NEPA FHWA DC JR
complete? acceptance

Yes

FHWA approves
Interstate IJR
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Chapter 550

Interchange Justification Report

Exhibit 550-4 Non-Interstate lJR: Process Flow Chart

Begin dialog with ASDE
and HQ Access & Hearings

about perceived/possible
need for an JR

A

Establish support team
and draft Methods &
Assumptions Document

v
Support Team Decision
What is the scope of

Throughout the IR process,
coordinate with Environmental
team working on the EA/EIS to

improve IR approval success

<~

Project Office develops &
evaluates agreed-upon

the study, including
alternates?

scope of study and
alternates

Do study
findings support
the need for
an lJR?

YES
v

End IJR work — Continue
on with scoping/design
process

Support Team Decision
What Policy Points will
need to be developed &
to what level of detail?

»

Project Office assembles
draft Policy Points and
other parts into a full JR

Project Office develops
agreed-upon Policy Points

A

NO—

Project Office modifies
Draft JR

YES

Support team sends Draft
1JR to region for
endorsment

Does region
endorse Draft
1JR?

YES

Support team sends Final
IJR to HQ Access & Hearings
& ASDE for approval

——NO—»]

Project Office modifies IJR
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Interchange Justification Report

Chapter 550

Exhibit 550-5 Methods and Assumptions Document for lJR: Concurrence Form Example

Methods and Assumptions Document Concurrence Form
for Interchange Justification Report
“Project Title”

“MP to MP”

We the undersigned hereby concur with the methods and assumptions used for the
(INSERT PROJECT NAME) Interchange Justification Report.

IJR Engineer of Record: By:

Date:

Traffic Analysis Engineer By:

Date:

Region Traffic Engineer By:

Date:

Project Development Engineer By:

Date:

Development Services and Access By:
Manager

Date:

Assistant State Design Engineer By:

Date:

FHWA Area Engineer By:

Date:

FHWA Safety and Design Engineer By:

Date:

City Representative By:

Date:

County Representative By:

Date:
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Chapter 550

Interchange Justification Report

Exhibit 550-6 1JR: Stamped Cover Sheet Example

Interchange Justification Report

“Project Title”
“MP to MP”

This Interchange Justification Report has been prepared under my direct supervision, in accordance with Chapter
18.43 RCW and appropriate Washington State Department of Transportation manuals.

[] KR Engineer of Record

By: P.E.
Project Engineer

Date:

[ ] Traffic Analysis Engineer

By: P.E.
Traffic Analysis Engineer

Date:
|:| Concurrence —
Region Traffic Engineer By: P.E.
Date:
|:| Concurrence —
Project Development Engineer By: P.E.
Date:
|:| WSDOT Approval —
Development Services and By: P.E.
Access Manager
Date:
[] WSDOT Approval - By: P.E.
Assistant State Design Engineer
Date:
|:| FHWA Approval -
FHWA Safety and Design By:
Engineer
Date:
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Project Development
Roles and Responsibilities
Chapter 700 for Projects With Structures

700.01 General
700.02 Procedures

700.01 General

This chapter presents the project development process used by the Washington State
Department of Transportation (WSDOT) in the regions and the Headquarters (HQ)
Bridge and Structures Office to determine the roles and responsibilities for projects
with structures during the project development phase of a project. This chapter
complements WSDOT’s Project Management Online Guide:

8 http://www.wsdot.wa.gov/projects/projectmgmt/pmog.htm |

For design procedures, see Division 7 chapters and the Bridge Design Manual.

The primary objective of this process is to provide a consistent means of selecting
a bridge design team to perform the structural design work, whether it is by a
consultant or the HQ Bridge and Structures Office.

If the local agency will be requesting any services from WSDOT, the local agency
will contact WSDOT’s Local Programs Engineer, who will help define the level
of WSDOT’s involvement in design and construction.

700.02 Procedures

The flow diagram (see Exhibit 700-1) begins at the left with the initial approval
and funding of the project and ends at the right with the start of the project
delivery process.

After a project is programmed, WSDQOT is tasked with confirming the project scope
and defining the structural team’s level of involvement in design and construction.
If a consultant is not used, the bridge design work will be performed by the HQ
Bridge and Structures Office. If a consultant is used, the region and the HQ Bridge
and Structures Office will determine the level of involvement and responsibility

for the design.

Agreements defining the level of involvement and responsibility will be developed
and executed between the region office responsible for project development and the
HQ Bridge and Structures Office, and the appropriate project delivery process will
be implemented.

More information on this process and the desired outcomes is available on the
HQ Bridge and Structures Office’s home page:
“B http://www.wsdot.wa.gov/bridge/structures
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Project Development Roles and Responsibilities for Projects With Structures Chapter 700

Considerations:
o On/off state system

——>»
¢ In/out state ROW
e Funding source
Approved & initially
funded projects
’ N
o
Potential B&SO level
of involvement:
] ] ] o Administrator
Confirm Project Delivery « Designer
. Process: o Technical review
Obtam_structu_ral & other e CN contract (DB, DBB) o Advise
technical assistance & e Phasing o Specific tasks
guidance fc_)r project e Schedule » Portions of projects
scoping e Environmental e None

A

v ] ] Obtain written letter or
Identify owner, design agreement on B&SO level
) ) " lead, & key players: of involvement
Confirm Project Definition WSDOT regi (responsibility & Consultant to
— Prospectus (Negotiation —» * region P P ilabili Y b a2 Yespp
Flowchart: Step 1) ¢ Local agency availa ility) . e used?
e Tribal for design & construction
e Private entity (Project Management
Online Guide)

FHWA: Federal Highway Administration

WSDOT: Washington Sate Department of Transportation \

DB: Design-Build

DBB: Design-Bid-Build .

B&SO: WSDOT Bridge & Structures Office Provide consultants
an unofficial list

ROW: Right of Way

CN: Construction (prepared by B&S_O)
of programmed projects

on WSDOT website

Determination of the Roles and Responsibilities for Projects With Structures:

Project Development Phase
Exhibit 700-1
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Chapter 730 Retaining Walls and Steep Reinforced Slopes

The HQ Geotechnical Office has overall approval authority for the wall design.
Once the wall design has been completed, the HQ Geotechnical Office, and in
some cases the HQ Bridge and Structures Office, provides geotechnical and
structural plan details to be included in the region plan sheets and special
provisions for the PS&E. The region then completes the PS&E package.

For soil nail walls, once the HQ Geotechnical Office has performed the
geotechnical design, the HQ Bridge and Structures Office, in cooperation
with the HQ Geotechnical Office, coordinates the design effort and completes
the PS&E package.

(3) Guidelines for Wall/Slope Data Submission for Design

(@)

(b)

Standard Walls, Proprietary Walls, Geosynthetic Walls/Slopes, and
Soil Nail Walls

Where Headquarters involvement in retaining wall/slope design is required
(as it is for standard walls and preapproved proprietary walls over 10 feet
in height, gabions over 6 feet in height, rockeries over 5 feet in height, all
nonpreapproved proprietary walls, geosynthetic walls/slopes, and all soil nail
walls), the region submits the following information to the HQ Geotechnical
Office or HQ Bridge and Structures Office as appropriate:

» Wall/slope plans.

* Profiles showing the existing and final grades in front of and behind the
wall.

» Wall/slope cross sections (typically every 50 feet) or InRoads files that
define the existing and new ground line above and below the wall/slope
and show stations and offsets.

« Location of right of way lines and other constraints to wall/slope
construction.

* Location of adjacent existing and/or proposed structures, utilities,
and obstructions.

* Desired aesthetics.
« Date design must be completed.
* Key region contacts for the project.

Note that for the purpose of defining the final wall geometry, it is best to base
existing ground measurements on physical survey data rather than solely

on photogrammetry. In addition, the region is to complete a Retaining Wall/
Reinforced Slope Site Data Check List, DOT Form 351-009 EF, for each wall
or group of walls submitted.

Nonstandard Walls, Except Geosynthetic Walls/Slopes and Soil Nail Walls

In this case, the region is to submit site data in accordance with Chapter 710.
Additionally, the region is to complete a Retaining Wall/Reinforced Slope Site
Data Check List, DOT Form 351-009 EF, for each wall or group of walls.

730.07 Documentation

Refer to Chapter 300 for design documentation requirements.
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Retaining Walls and Steep Reinforced Slopes

Chapter 730

Specific
Wall Type

Advantages

Disadvantages

Limitations

Steel soil
reinforcement with
full height precast
concrete panels

Relatively low
cost.

Can tolerate little settlement;
generally requires high-
quality backfill; wide base
width required (70% of

wall height).

Applicable primarily to fill
situations; maximum feasible
height is approximately

20 feet.

Steel soil
reinforcement with
modular precast
concrete panels

Relatively low
cost; flexible
enough to handle
significant
settlement.

Generally requires high-quality
backfill; wide base width
required (70% of wall height).

Applicable primarily to fill
situations; maximum height
of 33 feet; heights over

33 feet require a special
design.

Steel soil
reinforcement
with welded wire
and cast-in-place
concrete face

Can tolerate
large short-term
settlements.

Relatively high cost; cannot
tolerate long-term settlement;
generally requires high-
quality wall backfill soil; wide
base width required (70%

of wall height); typically
requires a settlement delay
during construction.

Applicable primarily to fill
situations; maximum height
of 33 feet for routine designs;
heights over 33 feet require
a special design.

Steel soil
reinforcement

Can tolerate
large short-term

Aesthetics, unless face
plantings can be established,;

Applicable primarily to fill
situations; maximum height

masonry concrete
block-faced walls,
generally with
geosynthetic soil
reinforcement

enough to handle
significant
settlement.

may be greater for steel
reinforced systems, but

are acceptable for most
applications; generally
requires high-quality backfill;
wide base required (70% of
wall height).

with welded wire settlements; generally requires high- of 33 feet for routine designs;
face only low cost. quality backfill; wide base heights over 33 feet require
width required (70% of a special design.
wall height).
Segmental Low cost; flexible | Internal wall deformations Applicable primarily to fill

situations; in general, limited
to a wall height of 20 feet
or less; greater wall heights
may be feasible by special
design in areas of low
seismic activity and when
geosynthetic products are
used in which long-term
product durability is well
defined. (See Qualified
Products List.)

Geosynthetic walls
with a shotcrete

or cast-in-place
concrete face

Very low cost,
especially with
shotcrete face;
can tolerate
large short-term
settlements.

Internal wall deformations
may be greater than for
steel reinforced systems,
but are still acceptable for
most applications; generally
requires high-quality backfill;
wide base width required
(70% of wall height).

Applicable primarily to fill
situations; in general, limited
to wall height of 20 feet

or less unless using
geosynthetic products in
which long-term product
durability is well defined.
(See Qualified Products
List.) For qualified products,
heights of 33 feet or more
are possible.

Summary of Mechanically Stabilized Earth (MSE) Gravity
Wall/Slope Options Available

Exhibit 730-1
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Chapter 900 Roadsides

900.01
900.02
900.03
900.04

General

References

Project Development
Documentation

900.01 General

The Washington State Department of Transportation (WSDOT) recognizes roadsides as an asset.
WSDOT manages roadsides, balancing operational and environmental functions and lowest life
cycle costs consistent with a reliable, safe, and sustainable transportation system.

The roadside is the primary place used to blend transportation facilities into the context of the
natural and built environments. The roadside is the green infrastructure that contributes to the
transportation system. It integrates natural processes into the built environment and includes
the concepts of low-impact development (LID). Good roadside design coordinates many
elements, including, but not limited to: structures; vegetation; signs; pedestrian and bicycle
movement; stormwater treatment facilities; and other right of way functions. All the elements
work together to provide visual continuity in the highway corridor.

WSDOT is committed to ensuring designs meet the needs and functions of the project and the
community in a way that is safe, cost-effective, attractive, and maintainable. WSDOT is also
committed to building transportation facilities in context with the surrounding environment,
which is reflected in the Context Sensitive Solutions Executive Order (E 1028) and the
Washington Transportation Plan (WTP).

The WSDOT Roadside Manual is the “how-to” manual for roadside design. It shows the links
and coordination necessary between all WSDOT partners responsible for roadside activities.
It also provides in-depth information on how to restore the roadside, including chapters on
law and policy, soil bioengineering, contour grading, vegetation, irrigation, and many more.

In the fall of 2013, WSDOT published the new Roadside Policy Manual (RPM). In conformance
with current WSDOT policies, the roadside policy team developed the RPM into a comprehensive
roadside policy that promotes our state’s healthy economy, environment, and communities. It
contains vital policy information needed to design roadsides in conjunction with the Roadside
Manual. WSDOT's policy is to preserve and restore roadside functions through the preservation
and use of soils, vegetation, and other roadside elements. Chapter 2 of the RPM defines these
important project requirements. The RPM is intended for use in all phases of transportation
asset management: Planning, Program Management, Project Development, Construction,

and Maintenance. For further information, see: ¥ www.wsdot.wa.gov/design/roadside/
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Roadsides

Chapter 900

900.02 References

Maintenance Manual, M 51-01, WSDOT
Roadside Manual, M 25-30, WSDOT
Roadside Policy Manual, M 3110, WSDOT

Understanding Flexibility in Transportation Design — Washington, WSDOT, 2004
Utilities Accommodation Policy, M 22-86, WSDOT

For utility-related roadside issues, see the Utilities Manual, and for Scenic Classification ratings,
see the Utilities Accommodation Policy

For WSDOT Project Management web resources, start here:
“B www.wsdot.wa.gov/projects/projectmgmt/

Roadside Design Guide, AASHTO, 2011

Roadside development concepts covered elsewhere in the Design Manual include the following:

Fencing (Chapter 560)

Jurisdiction (Chapters 300, 1100, 1600)

Noise barriers (Chapter 740)

Pedestrian facilities (Chapter 1510)

Public art (Chapter 950)

Retaining walls (Chapter 730)

Roadside safety, traffic barriers, and energy attenuators (Chapters 1600, 1610, 1620)
Safety rest areas, parks, viewpoints, and historical markers (Chapter 1710)

Signs (Chapter 1020)

900.03 Project Development

900.03(1) Region Landscape Architect

The region Landscape Architect is responsible for the following:

Designs, supervises, has approval authority over, and stamps plans for wetland
mitigation, roadside restoration, and revegetation.

Coordinates the visual elements within highway corridors, in conjunction with the
State Bridge and Structures Architect.

Designs and supervises other roadside work, such as site design for park & ride lots
or safety rest areas, to ensure roadside restoration is designed and constructed to
WSDOT guidelines and standards.

Provides visual discipline reports for environmental documentation.

Assists the region in completing the plant establishment phase of projects.
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Chapter 900 Roadsides

The Headquarters (HQ) Roadside and Site Development Section will provide roadside and
mitigation design, visual impact assessment, and construction inspection work for the project
offices in regions without a Landscape Architect. Refer to the Project Management Online Guide
for further descriptions of the roles and responsibilities of project teams.

900.03(2) Roadside Restoration Projects

There are typically two types of roadside restoration projects pertaining to vegetation-related
roadway construction projects: regulatory and restoration.

900.03(2)(a) Regulatory

The first type of project is work related to regulatory or permit requirements. Examples are
wetland mitigation work or Hydraulic Permit Approvals (HPAs). This work typically must occur
by the time the impacting project is complete.

900.03(2)(b) Restoration

The second type of project is the restoration of construction impacts to roadside functions to
meet the WSDOT policy requirements outlined in the Roadside Policy Manual.

900.03(3) Stand-Alone Project or Part of Roadway Construction?

Roadside restoration work should be evaluated by the design team to determine whether it will
be most efficient as part of the roadway construction contract or as a separate stage contract.

900.03(3)(a) Roadway Construction Contract

The benefits of roadside restoration during roadway construction include the following:
e All work can be done under one contract.

e The restoration can be completed without waiting for a new contract to be let
and administered.

¢ Plant establishment can often begin sooner.
900.03(3)(b) Separate Stage Project

A separate stage contract provides the following opportunities because it would be done when
road construction is completed:

¢ If construction impacts are different than originally anticipated, the restoration
contract can be changed. For example, if disturbance is minimized, fewer plants and
soil amendments may be needed.

¢ The site can be watched to see how the grading and hydrology interact before plants
are planted.

e The prime contractor can be someone who specializes in roadside work.
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Roadsides

Chapter 900

900.03(4) Plant Establishment

Plant establishment periods are included as part of roadside restoration and on all
environmental mitigation projects.

¢ A minimum of three years of plant establishment work is required for all planted

areas in western Washington, and planted and/or seeded areas in eastern
Washington.

In situations where it is important to provide a full cover of vegetation to achieve
the environmental or operational functions, five years of plant establishment may
be needed.

If the plant establishment period will last longer than three years on a roadside
restoration contract, discussion should occur with Program Management to request
and justify additional funding.

In an environment that uses woody plants, plant establishment may take up to
10 years for the woody vegetation to exclude weeds and reach a condition with
the lowest life cycle cost.

Regulatory aspects of projects can require 10 years of plant establishment to ensure
the standards of success outlined in the permit, although aggressive weed control
and favorable weather can allow sites to close out early.

The goal is to give WSDOT Maintenance a site that is nearly self-sustaining after the plant
establishment period is complete.

900.04 Documentation

Refer to Chapter 300 for design documentation requirements.
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Chapter 950

Public Art

950.01 General

950.02 References

950.03 Standard Architectural Design
950.04  Criteria for Public Art

950.05 Process and Project Delivery Timing
950.06  Approvals

950.07 Documentation

950.01 General

There has been a growing interest on the part of communities
to use art within the transportation facilities of the Washington
State Department of Transportation (WSDOT). It can be used
to provide visual interest along roadsides, make unique
statements about community character, and create a positive
public response that will last over time.

Proponents for public art might be local agencies or engaged
citizens’ groups with interest in the outcome of a WSDOT
project. The environmental and public involvement processes
offer opportunities for community partnership on the visual
and aesthetic qualities of a corridor.

The public art policy in this chapter is intended to: provide
guidance for managing public art on WSDOT facilities and
within its rights of way; reinforce the existing policy in the
Roadside Policy Manual; designate appropriate locations for
the incorporation of public art features; and provide for the
consistent use of statewide development, review, and approval
processes on new and existing features.

What is public art?

For the purposes of WSDOT
policy, public art is an
enhancement to a functional
element, feature, or place
within a transportation
corridor to provide visual
interest. The enhancement
could be an addition to a
functional element,
integrated into a design,

or for purely aesthetic
purposes.

An element is considered
“public art” if it is beyond
WSDOT standard practice
for architectural treatment.

The appropriateness of public art is frequently dependent upon its location and composition.
For example, an art piece or feature chosen for the back side of a noise wall, at a safety rest
area, or along a bike path may not be suitable at the end of a freeway ramp or along the main
line of a highway. In addition to appropriate placement, WSDOT must balance the requests for
proposed public art projects with the need to provide corridor continuity, improve the unity of
highway elements, and provide roadsides that do not divert motorists’ attention from driving.

While some local jurisdictions dedicate a percentage of their project budgets for art, WSDOT
has no such dedicated funding. Section 40 of the State Constitution specifies that gas tax money
must be used for a “highway purpose.” Therefore, public art beyond WSDOT standard design

is typically funded by communities or other entities outside of WSDOT.

When city or community entrance markers are proposed, this policy should be used in
conjunction with the guidance contained in Chapter 1600, Roadside Safety, the Traffic Manual,

and the Roadside Policy Manual.
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950.02 References
950.02(1) Federal/State Laws and Codes

Chapter 47.42 Revised Code of Washington (RCW), Highway advertising control act —
Scenic vistas act

950.02(2) Design Guidance

Bridge Design Manual, M 23-50, WSDOT
Roadside Policy Manual, M 25-31, WSDOT

950.02(3) Supporting Information

A Guide for Achieving Flexibility in Highway Design, AASHTO, 2004
Flexibility in Highway Design, FHWA, 1997

Roadside Manual, M 25-30, WSDOT

Traffic Manual, M 51-02, WSDOT

Understanding Flexibility in Transportation Design — Washington, WSDOT, 2005
Y www.wsdot.wa.gov/research/reports/600/638.1.htm

950.03 Standard Architectural Design

WSDOT’s public art policy does not apply to the standard design of transportation architectural
elements such as simple geometric patterns; combinations of WSDOT standard concrete
formliners; contrasting pavement patterns or colors in crosswalks or roundabouts; or earth-
tone colors on structures or barriers.

To discuss the details of proposed public art projects, contact the State Bridge and Structures
Architect, and the region or Headquarters (HQ) Landscape Architect for regions without a
Landscape Architect. They are key members of the Public Art Specialty Services Team (described
in 950.05) and can answer questions and assist in determining an appropriate course of action.

950.04 Criteria for Public Art

Placement and composition of public art is unique and is to be evaluated on a case-by-case
basis. Prior to approval of public art, a public art plan is to be developed in coordination with
the Public Art Specialty Services Team. The team will review the concept, guide the local agency
or design team through the process, and approve the plan in accordance with 950.06.

The following criteria are to be addressed and documented in the public art plan:

e The public art proponent, the funding source, and those responsible for the installation
and maintenance of the proposed art.

e Safe maintenance access.

¢ Maintenance Agreement with local agencies for maintenance where appropriate. If
there is a potential for vandalism, address this issue in the associated maintenance
agreement.
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Chapter 950 Public Art

e Whether public art resulted from the specific recommendation(s) of a planning-level
study.

e Subject of the recommended art.
¢ Visibility:
o Artvisible from the main line must contribute to corridor continuity and the
view from the road.
o Artvisible to the community or adjacent to the neighborhood side of a structure

may have more flexibility in design than that visible from the main line.

e Safety and security: Public art must not negatively impact safety nor create an
attractive nuisance.

e Potential for traffic distraction: Proposed art must not distract motorists. It must be
appropriate for the speed and angle at which it will be viewed.

¢ Scale and context: The public art plan should address the scale of the proposed work
and its fit within the surrounding landscape and land use.

e Contribution of the art to community character.

e Impact of the proposed art on social, cultural, and environmental features:
o In general, WSDOT would not approve the addition of art on a historic
structure or within an ecologically sensitive area.

e Compliance with applicable laws, such as the Scenic Vistas Act and 23 CFR 752,
Landscape and Roadside Development.
e Compliance with the Traffic Manual and the Roadside Policy Manual:
o Lettering that can be construed as advertisement is not allowed.

o “Welcome to [insert city name]” lettering is permissible at the end of ramps
if it complies with the Traffic Manual section on Sign Design.

o Locations for community gateway signs are described in the Roadside Policy
Manual.

Demonstrated responsible use of tax dollars and enhanced public trust in WSDOT
judgment.

For further information on these criteria, see the Roadside Manual.
950.04(1) Acceptable Public Art Features

Public art must be in compliance with WSDOT corridor guidelines, such as the Mountains to
Sound Greenway Implementation Plan or the I1-90 Architectural Design Standards, and existing
policies such as the Roadside Policy Manual and the Bridge Design Manual.
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Public Art

Chapter 950

The following are examples of types and locations of acceptable public art features:

950.04(2)

Concrete surface treatments (beyond WSDOT standard)

Colored paving/colored pavers/scoring patterns (beyond WSDOT standard)
Specially designed benches, trash cans, planters, or other street furnishings
Soft lighting and lighting fixtures

Small-scale sculptures or art pieces (when not viewed from the main line)
Attachments to decorative railings, light poles, or fences

Decorative bus shelters

Unacceptable Public Art Features

The following are examples of unacceptable public art features:

Kinetic sculptures

Brightly lit or flashing art

Art that poses a safety risk or liability

Large sculptures (the size is relative to its context and location in the landscape)
Art with highly reflective qualities or adverse colors

Art that is a distraction to drivers or out of context with the surroundings

Art with a topic/theme that could cause negative public reaction

Art that resembles a traffic control device

Art that contains advertising

950.05 Process and Project Delivery Timing

Begin the development and review of public art early in the design process, and conduct

subsequent reviews during the course of its development. Do not include public art as a change
order or addendum to a project without first having gone through the process described in this
policy. Project Ad and Award dates will not be delayed due to an incomplete public art process.

A public art plan is developed to incorporate public art into projects on state highways. Include
the review of the public art plan by the Public Art Specialty Services Team in project reviews.

950.05(1)

Public Art Plan

The public art plan is developed by the Project Engineer’s Office or by the local artist or
community sponsoring the proposal. The plan provides enough detail and description to convey
the intent of the proposed art project. The plan documents how the proposed art meets the
criteria listed in 950.04 and includes the following elements:

e Cover sheet with appropriate approval signatures (see 950.06).

Project overview.
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Public Art

Location of the proposed art.

Scale drawings of the proposed art, including proposed materials, attachments, and
finishes. Any attachments to fencing or structures, or proposed new structures, will
require structural engineering calculations.

All criteria from 950.04, Criteria for Public Art, addressed and documented.
Justification and recommendations for public art.

Documentation showing support by the local community.

Without an approved public art plan, a Maintenance Agreement (as appropriate), and funding,

the “

950.05(2)

‘art” will not be constructed or installed.

Public Art Specialty Services Team

Include the Public Art Specialty Services Team in the development of public art and the public
art plan. The Team includes the following:

Project Engineer or a designee (if the art is included in a project)
State Bridge and Structures Architect

Region or HQ Landscape Architect

Region Traffic Engineer

Region Local Programs Engineer (if the proponent is a local community)

For public art proposed within Interstate Limited Access, the following team members are also
required:

Assistant State Design Engineer

Federal Highway Administration (FHWA) Safety/Geometric Engineer or a designee

Consider team membership from the following functional areas when their expertise is
applicable:

Maintenance
Planning
Environmental

Real Estate Services

950.06 Approvals

950.06(1)

Intermediate Approvals

The Public Art Specialty Services Team is responsible for approving the public art; therefore,
be sure to involve them in the development of art during the earliest possible phase of project
development. This will ensure approvals happen smoothly and WSDOT and FHWA are aware
of the public art as soon as possible.
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Project development phases include the following:

¢ Initial Art Concept review: input and approval.
e Selected Art Concept review: input and approval.
¢ Final Proposed Art review: input and approval.

950.06(2) Final Approval

Approval of the public art plan is considered approval for the public art. The public art plan
cover letter needs to include the following approval signatures as appropriate.

950.06(2)(a) Within Limited Access

Public art within Limited Access on the Interstate is approved by:

e Project Engineer or a designee (if the art is included in a project)

e State Bridge and Structures Architect

e Region or HQ Landscape Architect

e Region Traffic Engineer

e Region Local Programs Engineer (if the proponent is a local community)
e Assistant State Design Engineer

e Region Administrator or designee

e FHWA Safety/Geometric Design Engineer or designee

950.06(2)(b) All Other Projects

Public art for all other projects is approved by:

e Project Engineer or a designee (if the art is included in a project)

e Region or HQ Landscape Architect

e State Bridge and Structures Architect

e Region Traffic Engineer

e Region Local Programs Engineer (if the proponent is a local community)

e Region Administrator or designee

950.07 Documentation

The public art plan, complete with approval signatures, is retained in the Design Documentation
Package (DDP).

Refer to Chapter 300 for design documentation requirements.
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Chapter 1010 Work Zone Safety and Mobility

1010.01 General

1010.02  References

1010.03 Definitions

1010.04 Work Zone Safety and Mobility

1010.05 Transportation Management Plans and Significant Projects
1010.06 Developing TMP Strategies

1010.07 Capacity Analysis

1010.08 Work Zone Design Standards

1010.09 Temporary Traffic Control Devices

1010.10 Positive Protection Devices

1010.11 Other Traffic Control Devices or Features
1010.12  Traffic Control Plan Development and PS&E
1010.13 Training and Resources

1010.14 Documentation

1010.01 General

Addressing work zone impacts to road users is an important component in the design of a
project and needs to be given adequate consideration early in the design process. Most work
zones create some level of traffic impacts and require additional safety features; therefore, all
work areas and operations needed for construction must be identified and addressed during
the project design. It is not acceptable to allow a project to move forward to advertisement
without appropriately addressing work zone impacts, as the costs can account for up to 30%
of the project cost. Planners, designers, construction engineers, maintenance personnel, and
others all play a role in developing a comprehensive work zone design.

This chapter provides the designer with guidance to develop comprehensive work zone
strategies and plans to address a project’s safety, mobility, and constructability issues.

A systematic process for addressing work zone impacts is required by federal regulations
and state policy.

1010.02 References

1010.02(1) Federal/State Laws and Codes
23 Code of Federal Regulations (CFR) Part 630 Subpart J — Work Zone Safety and Mobility

Americans with Disabilities Act of 1990 (ADA) (28 CFR Part 36, Appendix A, as revised
July 1, 1994)

“Final Rule on Work Zone Safety and Mobility,” Federal Highway Administration (FHWA),
Effective Date October 12, 2007
“B www.ops.fhwa.dot.gov/wz/resources/final_rule.htm

Manual on Uniform Traffic Control Devices for Streets and Highways, USDOT, FHWA; as adopted
and modified by Chapter 468-95 WAC “Manual on uniform traffic control devices for streets and
highways” (MUTCD)
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1010.02(2) Design Guidance
A Policy on Geometric Design of Highways and Streets (Green Book), AASHTO

Accessible Rights-of-Way: A Design Guide, U.S. Access Board, Washington DC
YD http://www.access-board.gov/guidelines-and-standards

Americans with Disabilities Act and Architectural Barriers Act Accessibility Guidelines (ADAAG),
July 23, 2004, U.S. Access Board
“® www.wbdg.org/ccb/astand/ada_aba.pdf

Executive Order E 1001, Work Zone Safety and Mobility
“B http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1001.pdf

Executive Order E 1033, WSDOT Employee Safety
“B http://wwwi.wsdot.wa.gov/publications/policies/fulltext/1033.pdf

Plans Preparation Manual, M 22-31, WSDOT
Standard Plans for Road, Bridge, and Municipal Construction (Standard Plans), M 21-10, WSDOT

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

Traffic Manual, M 51-02, WSDOT
Work Zone Traffic Control Guidelines, M 54-44, WSDOT

1010.02(3) Supporting Information
Construction Manual, M 41-01, WSDOT
“Crashworthy Work Zone Traffic Control Devices,” Report 553, NCHRP, 2006
Environmental Manual, M 31-11, WSDOT
Highway Capacity Manual, 2010, TRB
ITE Temporary Traffic Control Device Handbook, 2001

ITS in Work Zones
“B www.ops.fhwa.dot.gov/wz/its/

“Recommended Procedures for the Safety Evaluation of Highway Features,” Report 350,
NCHRP, 1993

Roadside Design Guide, AASHTO, 2011
Manual for Assessing Safety Hardware, AASHTO, 2009

Work Zone & Traffic Analysis, FHWA
“B www.ops.fhwa.dot.gov/wz/traffic_analysis.htm

Work Zone Operations Best Practices Guidebook, FHWA, 2007
“B www.ops.fhwa.dot.gov/wz/practices/practices.htm

Work Zone Safety and Mobility, FHWA
“B www.ops.fhwa.dot.gov/wz/index.asp

Work Zone Safety Web Page, WSDOT
“B www.wsdot.wa.gov/safety/workzones/
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1010.03 Definitions

The following terms are defined in the Design Manual Glossary: transportation management
area (TMA); transportation management plan (TMP); work zone; work zone impact; work
zone traffic control; traveling public.

1010.04 Work Zone Safety and Mobility

Washington State Department of Transportation (WSDOT) policy per Executive Order E 1001,
Work Zone Safety and Mobility, is intended to support systematic consideration and
management of work zone impacts across all stages of project development.

The policy states:

All WSDOT employees are directed to make the safety of workers and the traveling
public our highest priority during roadway design, construction, maintenance, and
related activities.

Designers should be familiar with this document. The policy defines how WSDOT programs
address work zone safety and mobility issues during project planning, design, and construction.

1010.05 Transportation Management Plans and Significant Projects

1010.05(1) Transportation Management Plan (TMP)

A transportation management plan is a set of strategies for managing the corridor-wide work
zone impacts of a project. A TMP is required for all projects and is the key element in addressing
all work zone safety and mobility impacts. The TMP development begins in the scoping phase

of a project by assessing impacts known at the time and then selecting mitigating strategies and
design solutions to manage those impacts. It is very important to continue the development of
the TMP throughout the project development process.

Not all work zone impacts have to be addressed with traffic control plans only. Many work zone
impacts can be reduced or eliminated through project design elements like alignment choice,
materials selection, structure types, overbuilding, and phased construction. Work zone impacts
related to work duration may be resolved or reduced through innovative bidding and contract
administration.

The three major components of a TMP are described below.
1010.05(1)(a) Temporary Traffic Control (TTC)

The TTC components are those strategies for directing traffic through the work zone and
minimizing the duration of the impacts. These components are to be included in the Plans,
Specifications, and Estimates (PS&E) as traffic control plans (TCPs) and contract provisions.
The TTC components may include but are not limited to the following strategies:

e TTC strategies such as lane closures or shifts, one-lane two-way operations (flagging
and or pilot car), staged construction, or full road closures and detours.

e Traffic Control Devices such as temporary sighing, channelizing devices (cones, drums),
changeable message signs, arrow boards, temporary signals, and temporary pavement
markings.
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e Corridor Project Coordination, Contracting Strategies, and Innovative Construction
Strategies such as A+B bidding, incentives/disincentives, and precast members or
rapid cure materials.

1010.05(1)(b) Transportation Operations (TO)

The TO components are those strategies for improving traffic flow and safety through the work
zone. Some of these strategies may be included in the PS&E, but could also be WSDOT-managed
elements outside the contract. The TO components may include but are not limited to the
following strategies:

¢ Demand Management Strategies such as Transit service improvements, transit
incentives, and park & ride promotion.

e Corridor/Network Management (traffic operations) Strategies such as Signal
timing/coordination improvements, temporary signals, bus pullouts, reversible
lanes, and truck/heavy-vehicle restrictions.

e Work Zone Safety Management Strategies such as Positive protective device use,
speed limit reductions, and automated flagger assistance devices.

e Traffic/Incident Management and Enforcement Strategies such as Work Zone
Intelligent Transportation Systems (ITS), Washington State Patrol, tow service,
WSDOT Incident Management vehicle(s), and traffic screens.

1010.05(1)(c) Public Information (PI)

The Pl components are those strategies for raising awareness of the upcoming project impacts
or current restrictions. Public awareness strategies may be developed and implemented by
WSDOT through the region or Headquarters (HQ) Communications offices and implemented
before and during construction. Motorist information strategies may be WSDOT-managed
elements with state equipment outside the contract or identified on plans in the PS&E.

The Pl components may include, but are not limited to, the following strategies:

e Public Awareness Strategies such as Brochures or mailers, press releases, paid
advertisements, and project website (consider providing information in other
languages if appropriate).

e Motorist Information Strategies such as Highway advisory radio (HAR), changeable
message signs, and transportation management center (TMC).

It is very important to continue the development of the TMP throughout the project
development process. Not all work zone impacts have to be addressed with traffic control
plans only. Many work zone impacts can be reduced or eliminated through project design
elements like alighment choice, materials selection, structure types, overbuilding, and phased
construction. Work zone impacts related to work duration may be resolved or reduced through
innovative bidding and contract administration.
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The TMP Checklist in Exhibit 1010-3 will help identify and organize TMP components. Include
the completed checklist in the Project File. For significant projects, develop this checklist and
the supporting plans, data, impacts assessment, strategies, capacity/delay analysis and
endorsements into a formal TMP document to be included in the Project File. For TMP
examples, see:

YD http://www.ops.fhwa.dot.gov/wz/resources/final_rule/tmp_examples/sample_tmps.htm

YD http://www.ops.fhwa.dot.gov/wz/resources/publications/trans_mgmt_plans/trans_mgmt_pl
ans.pdf

1010.05(2) Significant Projects
The FHWA definition of a “significant project” is as follows:

A significant project is one that, alone or in combination with other concurrent projects
nearby, is anticipated to cause sustained work zone impacts that are greater than what
is considered tolerable based on state policy and/or engineering judgment.

All Interstate system projects within the boundaries of a designated Transportation
Management Area (TMA) that occupy a location for more than three days with either
intermittent or continuous lane closures shall be considered as significant projects.

Note: Significant projects require a TMP document addressing safety and mobility impacts
with strategies or elements from all three TMP components.

For projects not identified as significant, a TMP is the TTC components included in the PS&E.
Transportation Operations and Public Information components may also be required to properly
address the impacts as many projects can have significant work zone safety and mobility
impacts, but are not necessarily a significant project as defined under the federal requirements
stated above. Consider developing a TMP document for these types of projects as well.

The Project Summary must include a Work Zone Strategy Statement and indicate whether the
project is significant in regard to work zone impacts.

Significant projects may require a Value Engineering (VE) study (see Chapter 310) and a Cost Risk
Assessment (CRA) or Cost Estimate Validation Process (CEVP) that could help define strategies or
identify risks: “& www.wsdot.wa.gov/projects/projectmgmt/riskassessment/

1010.06 Developing TMP Strategies
1010.06(1) Key Considerations

The following list is intended to alert the designer to actions and issues that need to be
addressed as part of a TMP. Addressing these items is required per WSDOT’s work zone policy
and federal regulations, and they are key to the successful development of a project’s TMP.

e Determine work zone impacts through an impact assessment process.

¢ Minimize, mitigate, and manage work zone impacts.

¢ Integrate work zone impacts strategies early, during planning, programming,
and design.

¢ Develop an accurate scoping estimate based on the work zone strategies.
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1010.06(2)

Hold a Work Zone Design Strategy Conference early in the design process. (Include
bridge, construction, traffic, maintenance, local agency, and law enforcement
personnel.)

Utilize the Work Zone TMP Checklist/TMP document (required for significant projects).
Emphasize flagger safety.
Assess work zone mobility through a capacity analysis.

Integrate project constructability, work efficiency and cost containment into the work
zone strategy.

Attend work zone training.
Address Washington State traffic and safety regulations as provided for by state law.

Use the legally adopted Manual on Uniform Traffic Control Devices (MUTCD), with
Washington State modifications as the minimum standard.

Provide an appropriate level of traffic control plans (TCPs).
Consider work zone ITS elements.
Use established design criteria in work zone roadway and roadside design.

Accommodate pedestrian access (including ADA requirements) and maintenance
of existing transit stops and bicycle traffic.

Consider maintenance issues and needs through the duration of the project.
Consider school, hospital, emergency services, and postal delivery, impacts.
Consider economic impacts (business access) due to traffic delay or restricted access.

Consider freight mobility; total roadway widths to less than 16 feet should be avoided
if possible.

Address traffic impacts extending beyond the project limits and impacting other roads.

Identify seasonal or special event impacts that affect recreation or business due to
work zone impacts.

Consider risk management and tort liability exposure.

Approach the work zone design from the road user’s perspective.

Incorporate worker safety needs (positive protection) in your work zone designs.
Account for all needed work areas, operations and possible staging areas.
Address work vehicle ingress and egress to each work area.

Use of law enforcement

Impacts Assessment

One of the most important tasks in developing a TMP is assessing all of the project impacts to
mobility and safety. Impacts that are not identified and addressed in the TMP will undoubtedly
become issues during the construction phase of the project. A designer needs to possess a clear
understanding of how project features will be constructed, including work methods, equipment,
materials, and duration, to complete the work. Involve the construction PE when making
decisions on assessing and addressing impacts.

A complete and accurate impacts assessment will allow for the development of an effective
TMP that should only need minor modifications to address construction issues.
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An early and ongoing impacts assessment allows time to:

Develop TTC, TO, and Pl strategies to address identified impacts as needed to
effectively manage the project.

Resolve potential work zone impacts within the design features of the project.
Decisions that consider work zone impacts during bridge type selection, materials
selection, advertisement dates, and others have the potential to resolve or minimize
work zone impacts.

Consider innovative mitigation strategies that may involve many stakeholders.

Some impacts may be difficult to completely solve and may ultimately need a management
decision to determine the level of mitigation or impact that is acceptable. These types of impacts
need to be clearly addressed in the TMP with documentation supporting and explaining the
decision.

The following are some examples of impacts that need to be managed during the design of
a project:

1.

Bridge construction sequence or falsework opening plans need to match the TCC staging or
channelization plans. Coordination with the HQ Bridge and Structures Office is essential as
the bridge design schedule may differ than the project schedule. Maintain the legal height
of 16 feet 6 inches as the minimum falsework opening whenever possible; anything less
than this must consider overheight vehicle impacts and possible additional signing needs.
Impacts to shoulder widths due to barrier or bridge staging may impact bicycle or pedestrian
access and must be addressed in TCC plans. Refer to Chapter 720 for additional
requirements and approvals. Coordination with the Permits Office may be needed.

If existing signal and illumination systems are not able to be maintained during the
construction phases, plans for temporary systems or connections need to be included
in the project.

Temporary relocation of existing signing (including overhead signing) may be required
and should be detailed in the plans.

Permanent traffic loop installation (such as advance loops, turn pockets, and stop bars,
and ITS loops) and pavement marking installations (crosswalks, arrows, and so on) may
require specific TTC plans.

What type of temporary marking is most appropriate for the installation, work duration,
and the pavement surface? Will the final pavement surface have a “ghost stripe” potential?

Lane shifts onto existing shoulders:

¢ Is the depth of the existing shoulder adequate to carry the extra traffic and are
there rumble stripe that need to be removed?

¢ Are there any existing catch basins or junction boxes located in the shoulder that
cannot accept traffic loads over them?

e What is the existing side slope rate? If steeper than 4H:1V, does it need mitigation?
Are there existing roadside objects that, when the roadway is shifted, are now
within the clear zone limits?
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¢ Shifting of more than one lane in a direction is only allowed with temporary
pavement markings. Shifting lanes by using channelizing devices is not allowed due
to the high probability that devices used to separate the traffic will be displaced.

¢ Signal head alignment: When the lane is shifted approaching the intersection, is
the signal head alighment within appropriate limits?

7. Roundabout construction at an existing intersection requires site-specific staging plans.
Roundabouts create many unique construction challenges and each roundabout has very
site-specific design features.

1010.06(3) Work Duration

The duration of work is a major factor in determining a strategy and the amount and types of
devices to use in traffic control work zones. A project may have work operations with durations
that meet several or all of the following conditions:

1010.06(3)(a) Long-Term Stationary Work Zone

This is work that occupies a location continuously for more than three days. Construction
signs should be post-mounted and larger; more stable channelizing devices should be used
for increased visibility. Temporary barriers, pavement markings, illumination, and other
considerations may be required for long-term stationary work. Staged construction or
temporary alignment/channelization plans are required with this type of work.

1010.06(3)(b) Intermediate-Term Stationary Work Zone

This is work that occupies a location for up to three days. Signs may still be post-mounted if in
place continuously. Temporary pavement markings, in addition to channelization devices, may
be required for lane shifts. Barrier and temporary illumination would normally not be used in
this work zone duration.

1010.06(3)(c) Short-Term Stationary Work Zone

This is work that occupies a location for more than one hour within a single day. At these
locations, all devices are placed and removed during the single period.

1010.06(3)(d) Short-Duration Work Zone

This is work that occupies a location for up to one hour. Because the work time is short, the
impact to motorists is usually not significant. Simplified traffic control set-ups are allowed, to
reduce worker exposure to traffic. The time it may take to set up a full complement of signs and
devices could approach or exceed the amount of time required to perform the work. Short-
duration work zones usually apply to maintenance work and are not used on construction
projects. (See Work Zone Traffic Control Guidelines for more information.)
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1010.06(3)(e) Mobile Work Zone

This is work that moves intermittently or continuously. These operations often involve frequent
stops for activities such as sweeping, paint striping, litter cleanup, pothole patching, or utility
operations, and they are similar to short-duration work zones. Truck-mounted attenuators,
warning signs, flashing vehicle lights, flags, and channelizing devices are used, and they move
along with the work. When the operation moves along the road at low speeds without stopping,
the advance warning devices are often attached to mobile units and move with the operation.

Pavement milling and paving activities are similar to mobile operations in that they can progress
along a roadway several miles in a day. These operations, however, are not considered mobile
work zones, and work zone traffic control consistent with construction operations is required.

1010.06(4) TMP Strategies

With a completed impacts assessment, strategy development can begin. There are often several
strategies to address a work zone impact, and engineering judgment will be needed in selecting
the best option. Constructability, along with addressing safety and mobility, is the goal. Selecting
a strategy is often a compromise and involves many engineering and non-engineering factors.
Work closely with bridge, construction, maintenance and traffic office personnel when selecting
and developing strategies for the TMP and PS&E.

Do not assume that strategies chosen for past projects will adequately address the impacts for
similar current projects. There may be similarities with the type of work, but each project is
unique and is to be approached in that manner. Always look for other options or innovative
approaches; many projects have unique features that can be turned to an advantage if carefully
considered. Even a basic paving project on a rural two-lane highway may have opportunities for
detours, shifting traffic, or other strategies.

For a list of work zone analysis tools, see:
YD http://ops.fhwa.dot.gov/wz/traffic_analysis/index.htm#tools

1010.06(5) Temporary Traffic Control (TTC) Strategies
1010.06(5)(a) Lane Closure

One or more traffic lanes are closed. A capacity analysis is necessary to determine the extent
of congestion that may result. Night work or peak hour restrictions may be required. Use traffic
safety drums and truck-mounted attenuators for freeway or expressway lane closures.
Channelization devices should not encroach on the open freeway lanes; an additional lane
should be closed if encroachment is necessary. Consider closing additional lanes to increase
the lateral buffer space for worker safety.

1010.06(5)(b) Shoulder Closure

A shoulder closure is used for work areas off the traveled way. On high-volume freeways or
expressways, they should not be allowed during peak traffic hours. Channelization devices
should not encroach on the open lanes of high-speed roadways.

WSDOT Design Manual M 22-01.11 Page 1010-9
July 2014


http://ops.fhwa.dot.gov/wz/traffic_analysis/index.htm#tools

Work Zone Safety and Mobility Chapter 1010

1010.06(5)(c) Alternating One-Lane Two-Way Traffic

This strategy involves using one lane for both directions of traffic. Flaggers are used to alternate
the traffic movements.

If flaggers are used at an intersection, a flagger is required for each leg of the intersection. Only
law enforcement personnel are allowed to flag from the center of an intersection. Close lanes
and turn pockets so only one lane of traffic approaches a flagger station. When a signal is
present, it shall be turned off or set to red flash mode when flagging.

Law enforcement personnel may be considered for some flagging operations and can be very
effective where additional driver compliance is desired. The Traffic Manual contains information
on the use of law enforcement personnel at work zones.

Flagger safety is a high emphasis area. Do not include alternating traffic with flaggers as a traffic
control strategy until all other reasonable means of traffic control have been considered.
Flagging stations need to be illuminated at night. Flaggers need escape routes in case of errant
vehicles. Provide a method of alerting them to vehicles approaching from behind. Two-way
radios or cellular phones are required to allow flaggers to communicate with one another. The
flagger’s location, escape route, protection, signing, and any other safety-related issues all need
to be incorporated into the traffic control plan for the flagging operation. Flaggers are not to be
used on freeways or expressways. Using flaggers solely to instruct motorists to proceed slowly
is an unacceptable practice.

Removing flaggers from the roadway during alternating traffic operations can be done with
portable temporary traffic control signals or automated flagging assistance devices (AFAD).
Portable signals work best when the length between signals will be 1,500 feet maximum and
no accesses lie between the temporary signals. Each AFAD unit will need a flagger operating
the device from a safe location off the roadway. A traffic control plan should show the advance
signing and the AFAD or signal locations. Temporary stop bars, and lighting at the stop bars is
required for signal use. For assistance on using these devices, contact the region Traffic Office.

Refer to WAC 296-155-305 for flagging requirements.
1010.06(5)(d) Temporary Alignment and Channelization

Temporary alignments and/or channelization may be an option for long-term work zones or
staged traffic control. The following are guiding principles for the design of temporary alignment
and channelization plans:

e Use site-specific base data to develop site-specific traffic control plans.

e Use permanent geometric design criteria.

* Provide beginning and ending station ties and curve data.

* Include lane and shoulder widths.

e Provide temporary roadway sections.

¢ To avoid confusion, do not show existing conflicting or unnecessary details on the plan.

¢ Do not use straight line tapers through curves; use circular alignment.

e Be aware of existing crown points, lane/shoulder cross slope breaks, and super-
elevation transitions that may affect a driver’s ability to maintain control of a vehicle.
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¢ If the project has multiple stages, from one stage to the next, show newly constructed
features as existing elements. For example, if an edge line is removed in one stage, the
following stage would show the change by indicating where the new edge line is
located.

¢ Consider the time needed for removal of existing markings and placement of the new
markings and possibly placement of barriers and attenuators. In urban areas where
work hours for lane closures are limited, special consideration may be necessary
to allow time to implement the plan, or an interim stage may be necessary.

e Use shoulder closure signing and channelizing devices to close a shoulder prior
to a temporary impact attenuator and run of temporary concrete barrier.

e Existing signing may need to be covered or revised, and additional construction
warning signs may be needed for the new alignment.

e Temporary pavement marking types and colors should be specified. Long-duration
temporary markings should be installed per the Standard Plans for permanent
markings.

¢ For better guidance through shifting or taper areas, consider solid lane lines. Return
to broken lane lines between shift areas.

e Provide a list of the approved temporary impact attenuators that may be used for
the plan if applicable.

e The plans must provide all the layout information for all the temporary features just
as a permanent pavement marking plan would.

1010.06(5)(d)(1) Staged Construction

Staged construction entails combining multiple work areas into a logical order to provide
large protected work areas for long durations, which maximizes work operations and
minimizes daily impacts to traffic. Temporary alignment and channelization plans must be
designed to place traffic in these semi-permanent locations. Minimum geometric design
criteria are to be used when developing these plans. Design strategies such as overbuilding
for future stages or the use of temporary structures are often part of staged construction
on significant impact projects or mega projects. Develop detailed capacity analysis and
traffic modeling for each stage.

1010.06(5)(d)(2) Lane Shift/Reduced Lane Width

Traffic lanes may be shifted and/or width-reduced in order to accommodate a long-duration
work area when it is not practicable, for capacity reasons, to reduce the number of available
lanes. Shifting more than one lane of traffic requires the removal of conflicting pavement
markings and the installation of temporary markings; the use of channelization devices to
delineate multiple lanes of traffic is not allowed. Use advanced warning signs to show the
changed alignment when the lateral shifting distance is greater than one-half of a lane
width, and consider the use of solid lane lines through the shift areas.

Utilizing the existing shoulder may be necessary to accommodate the shifting movement.
First, determine the structural capacity of the shoulder to ensure its ability to carry the
proposed traffic. Remove and inlay existing shoulder rumble strips prior to routing traffic
onto the shoulder.
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1010.06(5)(d)(3) Traffic Split or Island Work Zone

This strategy separates lanes of traffic traveling in one direction around a work area.

On higher-speed roadways, temporary barriers are provided to prevent errant vehicles
from entering the work area. Some drivers have difficulty understanding "lane split"
configurations, which sometimes results in poor driving decisions such as unnecessary or
late lane changes. Braking and erratic lane changes decrease the traffic capacity through
the work zone, which results in an unstable traffic flow approaching the lane split. Evaluate
other strategies, such as overbuilding, to keep traffic on one side of the work area to avoid
a traffic split if possible.

Consider the following guidance for traffic split operations:

¢ Define the work operation and develop the traffic control strategy around the
specific operation.

e Limit the duration the traffic split can be in place. Consider incentives and
disincentives to encourage the contractor to be as efficient as possible. A higher
level of traffic impacts may be acceptable if offset with fewer impacted days.

¢ Advance warning signs advising drivers of the approaching roadway condition are
required. Consider the use of Portable Changeable Message Signs (PCMS), portable
Highway Advisory Radio (HAR), and other dynamic devices. Overhead signing and
in-lane pavement markings also may be necessary to give additional driver notice
of the traffic split.

e Consider how the operation will impact truck traffic. If the truck volumes are high,
additional consideration may be prudent to control in which lane the trucks drive.
If the trucks are controlled, it eliminates much of the potential for truck/car
conflicts and sorts out undesirable truck lane changes through the work zone. For
guestions concerning truck operations, contact the HQ Freight Systems Division.

e To discourage lane changing, consider the use of solid lane line markings to
delineate traffic approaching the split or island. Refer to the MUTCD for additional
details.

e Consider the use of STAY IN LANE (black on white) signs, or set up a "no pass" zone
approaching the lane split and coordinate with the Washington State Patrol (WSP).

e Supplement the existing roadway lighting with additional temporary lighting to
improve the visibility of the island work area (see Exhibit 1040-23).

¢ Coordinate with the region Traffic Office for signing and pavement marking details
when designing island work zones.

1010.06(5)(d)(4) Temporary Bypass

This strategy involves total closure of one or both directions of travel on the roadway. Traffic
is routed to a temporary bypass usually constructed within the highway right of way. An
example of this is the replacement of an existing bridge by building an adjacent temporary
structure and shifting traffic onto the temporary structure. A temporary channelization

plan will show pavement markings, barrier and attenuators, sign and device placement.
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1010.06(5)(d)(5) Median Crossover

This strategy involves placing all multilane highway traffic on one side of the median. Lanes
are usually reduced in both directions and one direction is routed across the median. The
design for elements of temporary crossovers needs to follow the same guidance as
permanent design for alignment, barriers, delineation, and illumination.

e Design crossovers for operating speeds not less than 10 mph below the posted
speed limit unless unusual site conditions require a lower design speed.

e Maedian paving may be required to create crossover locations (consider drainage
for the added pavement).

e Use temporary barrier to separate the two directions of traffic normally separated
by a median barrier,

e Temporary illumination at the crossover locations (see Exhibit 1040-24)
e Straight line crossover tapers work best for highways with narrow paved medians.

e Temporary pavement markings, removal of conflicting existing markings, and
construction signs are also required.

e A good array of channelizing devices and properly placed pavement markings is
essential in providing clear, positive guidance to drivers.

¢ Provide a clear roadside recovery area adjacent to the crossover. Consider how the
roadway safety hardware (guardrail, crash cushions, and so on) may be impacted
by the traffic using the crossover if the traffic is going against the normal traffic
flow direction. Avoid or mitigate possible snagging potential. Avoid placing
crossover detours near structures.

1010.06(5)(e) Total Closures and Detours

Total closures may be for the project duration or for a critical work operation that has major
constructability or safety issues. The main requirement for total closures is the availability of

a detour route and if the route can accommodate the increased traffic volumes and trucks
turning movements. Local roads may have lower geometric criteria than state facilities. Placing
additional and new types of traffic on a local road may create new safety concerns, especially
when drivers are accustomed to the geometrics associated with state highways. Pavement
integrity and rehabilitation may need to be addressed when traffic is detoured to specific

local roadways.

For the traveling public, closing the road for a short time might be less of an inconvenience than
driving through a work zone for an extended period of time (see the Traffic Manual and RCW
47.48). Advance notification of the closure is required, and a signed detour route may be
required.

Consider the following road closure issues:

e Communication with all stakeholders, including road users, adjoining property owners,
local agencies, transit agencies, the freight industry, emergency services, schools, and
others, is required when considering a total closure strategy. This helps determine the
level of support for a closure and development of an acceptable closure duration (see
Commercial Vehicle Services).
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Analyze a closure strategy and compare it to other strategies, such as staged work
zones, to determine which is overall more beneficial. This information helps
stakeholders understand the impacts if a closure is not selected.

A closure decision (other than short-term, minor-impact closures) will require
stakeholder acceptance and management approval once impacts and benefits have
been analyzed.

Closures that reopen to a new, completed roadway or other noticeable improvements
are generally more accepted by the public.

Route-to-route connections and other strategic access points may have to be
maintained or a reasonable alternative provided.

Material selection, production rates, and work operation efficiencies have a direct tie
to the feasibility of the closure strategy. A strong emphasis has been placed on this
area and several successful strategies have been implemented, such as weekend-long
closures or extended-duration single-shift closures. These strategies use specific
materials such as quick-curing concrete, accelerated work schedules, prefabricated
structure components, on-site mix plants, and so on, and are based on actual
production rates. The WSDOT Materials Laboratory and the HQ Construction Office
are good resources for more information on constructability as a component of an
effective work zone strategy.

Interstate or interstate ramp closures (including interstate closures with interchange
ramps as detours) lasting more than 7 days require FHWA 60-day advance notice. (See
the Stewardship and Oversight Agreement for closure notification requirements.)

Short-duration closures of ramps or intersecting streets during off-peak hours do not
require extensive approval if advance notice is provided and reasonable alternate
routes are available.

Detailed, project-specific traffic control plans, traffic operation plans, and public
information plans are required.

Depending on the duration of the closure/detour and the anticipated amount and type
of traffic that will use the route, consider upgrades to the route such as signal timing,
intersection turning radius for large vehicle, structural pavement enhancements, or
shoulder widening.

An approved detour agreement with the appropriate local agency is required for
detour routes using local roadways and must be completed prior to project
advertisement.

Document road closure decisions and agreements in the Project File.

1010.06(5)(f) Intermittent Closure

This involves stopping all traffic for a short time to allow the work to proceed. Traffic volumes
will determine the allowed duration of the closures. Typically, the closure would be limited to

a ten-minute maximum and would occur in the lowest traffic volume hours. Equipment crossing
and material delivery are where this type of closure may work well. Traffic is reduced to a single
lane on a multilane highway, and a flagger or law enforcement is used to stop traffic.
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1010.06(5)(g) Rolling Slowdown

Rolling slowdowns are commonly practiced by the Washington State Patrol (WSP) for
emergency closures. They are a legitimate form of traffic control for contractors or utility and
highway maintenance crews for very specific short-duration closures (to move large equipment
across the highway, to pull power lines across the roadway, to switch traffic onto a new
alignment, and so on). They are not to be used for routine work that can be addressed by lane
closures or other formal traffic control strategies. Traffic control vehicles, during off-peak hours,
form a moving blockade, which reduces traffic speeds and creates a large gap (or clear area) in
traffic, allowing very short-term work to be accomplished without completely stopping the
traffic.

Consider other forms of traffic control as the primary choice before the rolling slowdown.

A project-specific traffic control plan (TCP) must be developed for this operation. The TCP

or contact provisions should list the work operations in which a rolling slowdown is allowed.
The gap required for the work and the location where the rolling slowdown begins needs to be
addressed on the TCP. Use of the WSP is encouraged whenever possible. Refer to the Standard
Specifications and Work Zone Traffic Control Guidelines for additional information on rolling
slowdown operations.

1010.06(5)(h) Pedestrian and Bike Detour Route

When existing pedestrian access routes and bike routes are disrupted due to construction
activities, address detour routes with a traffic control plan. The plan must show enough detail
and be specific enough to address the conflicts and ensure the temporary route is reasonably
safe and adequate to meet the needs of the user. Also, consider the impacts to transit stops for
pedestrians: Will the bus stops be able to remain in use during construction or will adjustments
be necessary? (See Chapter 1510 for pedestrian work zone design requirements.)

1010.06(5)(i) Alternative Project Delivery

To reduce construction times and minimize impacts to the traveling public, consider alternative
delivery techniques to accomplish this. For more information, see:
“B http://www.wsdot.wa.gov/projects/delivery/alternative/

1010.06(5)(j) Innovative Design/Construction Methods

e Overbuild beyond normal project needs to maintain additional traffic or facilitate
staged construction.

e Replace bridges using new alignments so they can be built with minimal impacts.

e Bring adjacent lifts of hot mix asphalt (HMA) to match the latest lifts (lag up), and
require a tapered wedge joint to eliminate drop-off and abrupt lane edges to improve
motorist safety.

* Require permanent pavement markings at intervals during multi-season projects to
limit the duration temporary markings are needed and to avoid temporary marking
issues during winter shut-down.
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1010.06(6) Transportation Operations (TO) Strategies
1010.06(6)(a) Demand Management

¢ Provide transit service improvements and possible incentives to help reduce demand.
* For long-term freeway projects, consider ramp metering.
* Provide a shuttle service for pedestrians and bicyclists.

¢ Provide local road improvements (signals modifications, widening, and so on) to
improve capacity for use as alternate routes.

e Provide traffic screens to reduce driver distraction.

1010.06(6)(b) Corridor/Network Management
e Provide a temporary express lane with no access through the project.
e Consider signal timing or coordination modifications.

e Provide emergency pullouts for disabled vehicles on projects with long stretches
of narrow shoulders and no other access points.

e Use heavy-vehicle restrictions and provide alternate routes or lane use restrictions.

1010.06(6)(c) Work Zone Safety Management
e Provide temporary access road approaches for work zone access.

e Use positive protective devices (barrier) for long-term work zones to improve the
environment for workers and motorists.

¢ Install intrusion alarms or vehicle arresting devices.

e Use speed limit reductions when temporary conditions create a need for motorist
slow-downs. Refer to the Traffic Manual for additional information, guidance and
approval requirements for speed limit reductions in work zones.

1010.06(6)(d) Traffic/Incident Management and Enforcement
e Provide law enforcement patrols to reduce speeding and aggressive drivers.

e Provide incident response patrols during construction to reduce delays due to collisions
in the work zone.

¢ Include work zone ITS elements in the project or coordinate with TMC to use existing
equipment.

¢ Provide a dedicated tow service to clear incidents.

1010.06(7) Public Information (PI) Strategies
1010.06(7)(a) Public Awareness

One Pl strategy is a public awareness campaign using the media, project websites, public
meetings, e-mail updates, and mailed brochures. This gives regular road users advance notice
of impacts they can expect and time to plan for alternate routes or other options to avoid
project impacts. Involve the region or HQ Communications Office in developing and
implementing these strategies.
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1010.06(7)(b) Driver Information

In addition to work zone signs, provide driver information using highway advisory radio (HAR)
and changeable message signs (existing or portable). Provide additional work zone ITS features
that could include traffic cameras or queue detection along with changeable message signs to
provide drivers with real time information on delays and traffic incidents. Involve the region
TMC in the development and implementation of these strategies. Coordinate freight travel
information and restrictions through the Freight Systems Office. Additional information on
work zone ITS can be found on the Work Zone Safety web page:

“B www.wsdot.wa.gov/safety/workzones/

Work zone strategy development is a fluid process and may be ongoing as project information
and design features are developed during the design process. There may be many factors
involved with strategy development, and it is necessary to be well organized to make sure

all the relative factors are identified and evaluated.

1010.06(7)(c) Pedestrian and Bicycle Information

Include pedestrian and bicycle access information and alternate routes in the public awareness
plans. Pedestrian and bicyclist information signing, including alternate route maps specifically
for these road users, could be considered.

1010.07 Capacity Analysis

Work zone congestion and delay is a significant issue for many highway projects. At high-volume
locations with existing capacity problems, even shoulder closures will increase congestion.

All work zone traffic restrictions need to be analyzed to determine the level of impacts. Short-
term lane closures may only require work hour restrictions to address delays; long-term
temporary channelization, realignments, lane shifts, and more will require a detailed capacity
analysis to determine the level of impact. Demand management and public information
strategies may be required to address delays. Traffic capacity mitigation measures are important
since many projects cannot effectively design out all the work zone impacts. Include a Work
Zone & Traffic Analysis in the TMP.

Work zone mobility impacts can have the following effects:

¢ Crashes: Most work zone crashes are congestion-related, usually in the form of rear-
end collisions due to traffic queues. Traffic queues beyond the advance warning signs
increase the risk of crashes.

¢ Driver Frustration: Drivers expect to travel to their destinations in a timely manner. If
delays occur, driver frustration can lead to aggressive or inappropriate driving actions.

¢ Constructability: Constructing a project efficiently relies on the ability to pursue work
operations while maintaining traffic flow. Delays in material delivery, work hour
restrictions, and constant installation and removal of traffic control devices all detract
from constructability.

¢ Local Road Impacts: Projects with capacity deficiencies can sometimes cause traffic to
divert to local roadways, which may impact the surrounding local roadway system and
community.
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¢ Public Credibility: Work zone congestion and delay can create poor credibility for
WSDOT with drivers and the surrounding community in general.

* Restricted Access: Severe congestion can effectively gridlock a road system, preventing
access to important route connections, businesses, schools, hospitals, and so on.

e User Cost Impacts: Traffic delays have an economic impact on road users and the
surrounding community. Calculated user costs are part of a work zone capacity
analysis and may be used to determine liquidated damages specifications.

WSDOT has a responsibility to maintain traffic mobility through and around its projects. The
goal is to keep a project’s work zone traffic capacity compatible with existing traffic demands.
Maintaining the optimum carrying capacity of an existing facility during construction may not be
possible, but an effort must be made to maintain existing traffic mobility through and/or around
the work zone.

Maintaining mobility does not rule out innovative strategies such as roadway closures. Planned
closures can accelerate work operations, reducing the duration of impacts to road users. These
types of traffic control strategies must include demand management and public information
plans to notify road users and mitigate and manage the impacts as much as possible.

A capacity analysis helps determine whether a work zone strategy is feasible. Mitigation
measures that provide the right combination of good public information, advance signing and
notification, alternate routes, detours, and work hour restrictions, as well as innovations such
as strategic closures, accelerated construction schedules, or parallel roadway system capacity
improvements, can be very effective in reducing mobility impacts.

Some of the impact issues and mitigating measures commonly addressed by traffic analyses
include:

e Work hour time restrictions

e Hourly liquidated damage assessment

e Use of staged construction

e Working day assessment

¢ Public information campaign

e User cost assessment

¢ Local roadway impacts

e Special event and holiday time restrictions

¢ Closure and detour options

e Mitigation cost justification

e Level of service

e Queue lengths

e Delay time

* Running speed

e Coordination with adjoining projects (internal and local agency)
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Many projects will have several potential work zone strategies, while other projects may only
have one obvious work zone strategy. It is possible that a significant mobility impact strategy
may be the only option. TMP strategies still need to be considered. An analysis will help show
the results of these mitigating measures.

There is no absolute answer for how much congestion and delay are acceptable on a project;
it may ultimately become a management decision.

Reductions in traffic capacity are to be mitigated and managed as part of the TMP. The traffic
analysis process helps shape the TMP as the work zone strategies are evaluated and refined
into traffic control plans and specifications. Maintain analysis documents in the Project File.

1010.07(1) Collecting Traffic Volume Data

Current volume data in the project vicinity is required for accurate traffic analysis results.
Seasonal adjustment factors may be needed depending on when the data was collected and
when the proposed traffic restrictions may be in place. Assess existing data as early as possible
to determine whether additional data collection may be required. The region Traffic Office
and the HQ Transportation Data & GIS Office can assist with collecting traffic volume data.
Coordination with local agencies may be needed to obtain data on affected local roads.

1010.07(2) Short-Term Lane Closure Work Zone Capacity

For short-term lane closures on multilane highways or alternating one-way traffic on two-lane
highways, see Exhibit 1010-1. It provides information for a quick analysis when compared to
current hourly volumes on the highway. The basic traffic analysis programs QUEWZ 98, along
with hourly volume input, the number of lanes to be closed, the hours of closure, and other
default information, will output queue length, delay time, user costs, and running speed.

Exhibit 1010-1 General Lane Closure Work Zone Capacity

Roadway Type Work Zone Capacity
Multilane Freeways/Highways 1300 VPHPL*
Multilane Urban/Suburban 600 VPHPL*
Two-Lane 400 VPHPL/
Rural Highway 800 VPH total*

*These are average capacity values. The actual values would be dependent on several factors, which
include the existing number of lanes, number of lanes closed, traffic speed, truck percentage,
interchanges/intersections, type of work, type of traffic control, and seasonal factors (among others).
For further information, consult the Highway Capacity Manual.
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1010.07(3) Long-Term Work Zone Capacity

For complex strategies that change traffic patterns, a more detailed analysis is required using
advanced traffic modeling software. These strategies could include reducing lane and shoulder
widths for extended lengths, reducing the number of lanes for extended durations, moving all
lanes of traffic onto a temporary alignment, changing access locations to and from the highway,
or closures with detours (including public information and traffic operation plans with
anticipated reduction in demand). Work with the region Traffic Office for assistance with

this level of analysis.

The following resources are also available to assist with the actual analysis and mitigation
strategy development upon request:

e HQ Transportation Data & GIS Office
e HQ Traffic Offices
e Region Work Zone Specialist

e Region Public Information Office

Training is also available to obtain further knowledge and expertise in traffic analysis (see
1010.12).

1010.08 Work Zone Design Standards

Part 6 of the MUTCD mostly addresses short-duration temporary traffic control standards.
Some long-duration work zones may require temporary alignments and channelization,
including barrier and attenuator use, temporary illumination and signals, and temporary
pedestrian and bicycle routes. Refer to the Design Manual’s chapters for permanent
features for design guidance.

1010.08(1) Lane Widths

Maintain existing lane widths during work zone operations whenever possible. For projects that
require lane shifts or narrowed lanes due to work area limits and staging, consider the following
before determining the final lane width to be implemented:

e Overall roadway width available

e Posted speed limit

¢ Traffic volumes through the project limits

e Number of lanes

e Existing lane and shoulder widths

e Length and duration of lane width reduction (if in place)

e Roadway geometry (cross slope, vertical and horizontal curves)
e Truck percentage

e Qver-sized loads
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Work zone geometric transitions should be minimized or avoided if possible. When necessary,
such transitions should be made as smoothly as the space available allows. Maintain approach
lane width, if possible, throughout the connection. Design lane width reductions prior to any
lane shifts within the transition area. Do not reduce curve radii and lane widths simultaneously.

The minimum allowable striped lane width is 11 feet to a maximum allowable lane width of

14 feet when the radius is greater than 500 feet. Consider additional advance warning signs
stating no shoulders for any wide loads. Follow existing lane widths when delineating temporary
lanes with channelizing devices. For low-speed low-volume roadways 10 foot lanes are allowed
with approval from the region Traffic Engineer.

When determining lane widths, the objective is to use lane geometrics that will be clear to the
driver and keep the vehicle in the intended lane. Lane lines and construction joints are treated
to provide a smooth flow through the transition area. In order to maintain the minimum lane
widths and shy distances, temporary widening may need to be considered.

1010.08(2) Buffer Space and Shy Distance

Buffer spaces separate road user flow from the work space or other areas off limits to motorists,
and it might provide some recovery space for an errant vehicle.

¢ Alateral buffer provides space between the vehicles and adjacent work space, traffic
control device, or a condition such as an abrupt lane edge or drop-off. As a minimum,
a 2-foot lateral buffer space is recommended. Positive Protective Devices may be
required if workers are within one lane width of traffic.

¢ Alongitudinal buffer space is used immediately downstream of closed or shifted traffic
lane or shoulder. This space provides a recovery area for errant vehicles before they
approach the work space.

e Shy distance is the distance from the edge of the traveled way beyond which a
roadside object will not be perceived as an immediate concern by the typical driver
to the extent that the driver will change the vehicle’s placement or speed. A minimum
2-foot shy distance is required to barriers. An edge line should be used in front of
barrier.

Devices used to separate the driver from the work space should not encroach into adjacent
lanes. If encroachment is necessary, it is recommended to close the adjacent lane to maintain
the lateral buffer space.

In order to achieve the minimum lateral clearances, there may be instances where temporary
pavement widening or a revision to a stage may be necessary. In the case of short-term lane
closure operations, the adjacent lane may need to be closed or traffic may need to be
temporarily shifted onto a shoulder to maintain a lateral buffer space. During the design of the
traffic control plan, the lateral clearance needs to be identified on the plan to ensure additional
width is available; use temporary roadway cross sections to show the space in relation to the
traffic and work area.
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1010.08(3) Work Zone Clear Zone

The contractor’s operations present opportunities for errant vehicles to impact the clear area
adjacent to the traveled way. A work zone clear zone (WZCZ) is established for each project

to ensure the contractor’s operations provide an appropriate clear area. The WZCZ addresses
items such as storage of the contractor’s equipment and employee’s private vehicles and
storage or stockpiling of project materials. The WZCZ applies during working and nonworking
hours and applies only to roadside objects introduced by the contractor’s operations. It is not
intended to resolve preexisting deficiencies in the Design Clear Zone or clear zone values
established at the completion of the project. Those work operations or objects that are actively
in progress and delineated by approved traffic control measures are not subject to the WZCZ
requirements.

Minimum WZCZ values are presented in Exhibit 1010-2. WZCZ values may be less than Design
Clear Zone values due to the temporary nature of the construction and limitations on horizontal
clearance. To establish an appropriate project-specific WZCZ, it may be necessary to exceed the
minimum values. The following conditions warrant closer scrutiny of the WZCZ values, with
consideration of a wider clear zone:

e Qutside of horizontal curves or other locations where the alignment presents an
increased potential for vehicles to leave the traveled way.

¢ The lower portion of long downgrades or other locations where gradient presents
an increased potential for vehicles to exceed the posted speed.

e Steep fill slopes and high traffic volumes. (Although it is not presented as absolute
guidance, the Design Clear Zone exhibit in Chapter 1600 may be used as a tool to
assess increases in WZCZ values.)

Exhibit 1010-2 Minimum Work Zone Clear Zone Distance

Posted Speed Distance From Traveled Way (ft)
35 mph or less 10
40 mph 15
45 to 55 mph 20
60 mph or greater 30

1010.08(4) Abrupt Lane Edges and Drop-offs

Minimize, mitigate, or eliminate abrupt lane edges adjacent to the traveled lane whenever
possible. There are work operations where drop-offs are unavoidable in order to perform

the work, but in these instances, the drop-off can generally be anticipated and addressed in
the work zone traffic control plan design. Contract provisions should be included limiting the
duration of edges from planing and paving operations and requiring a step wedge on new
pavement edges or a lag up requirement to minimize the instances of abrupt lane edges. Use
the following guidance examples for drop-off protection measures. Note: This is also discussed
in Standard Specification 1-07.23(1):

“B www.wsdot.wa.gov/publications/manuals/fulltext/m41-10/division1.pdf
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¢ Drop-offs up to 0.20 foot may remain exposed with appropriate warning signs alerting
motorists of the condition.

¢ Drop-offs more than 0.20 foot are not allowed in the traveled way or auxiliary lane
unless protected with appropriate warning signs and further protected as described
below with channelization devices or barrier.

¢ Drop-offs more than 0.20 foot, but no more than 0.50 foot, that will not be within the
traveled way shall be protected with appropriate warning signs and further protected
by one of the following:

o A wedge of compacted stable material at a slope of 4:1 or flatter.

o Channelization devices 36 inches or more in height, placed along the traffic side of
the drop-off, and a new edge line placed a minimum of 3 feet from the drop-off.

o Barrier placed on the traffic side of the drop-off with 2 feet between the drop-off
and the back of the barrier and a new edge line on the traffic side of the barrier
with a 2-foot shy distance minimum. End treatment and delineation of the barrier
will be required.

¢ Drop-offs more than 0.50 foot, but less than 2 feet, not within the traveled way or
auxiliary lane shall be protected with appropriate warning signs and further protected
with one of the three methods above if all of the following conditions will be met:

o The total length throughout the projects will be less than 1 mile;
o Will not remain for more than 3-working days;
o Will not be present on holidays listed in Standard Specification 1-08.5;

o Will only be on one side of the roadway.

e Drop-offs more than 0.50 foot that will not be within the traveled way or auxiliary
lane and are not otherwise covered by the above shall be protected with appropriate
warning signs and further protected by the wedge of compacted stable material at a
slope of 4H:1V or flatter or the barrier and pavement-marking option. (See Chapter
1610 for information on flare rates and deflection if using barrier.)

e Open trenches within the traveled way or auxiliary lane shall have a steel-plate cover
placed and anchored over them. A wedge of suitable material, if required, shall be
placed for a smooth transition between the pavement and the steel plate. Warning
signs shall be used to alert motorists of the presence of the steel plates.

Abrupt lane edges and drop-offs require additional warning and considerations for
motorcyclists, bicyclists, and pedestrians, including pedestrians with disabilities. Adequate
signing to warn the motorcycle rider of these conditions is required. (See RCW 47.36.200
and WAC 468-95-305.)
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1010.08(5) Vertical Clearance

In accordance with Chapter 720, the minimum vertical clearance over new highways is 16.5 feet.
Anything less than the minimum must follow the reduced clearance criteria discussed in Chapter
720 and be included in the temporary traffic control plans. Maintain legal height on temporary
falsework for bridge construction projects. Anything less than this must consider over-height
vehicle impacts and possible additional signing needs and coordination with permit offices.
Widening of existing structures can prove challenging when the existing height is at or less

than legal height, so extra care is required in the consideration of over-height vehicles when
temporary falsework is necessary. Coordination with the HQ Bridge and Structures Office is
essential to ensure traffic needs have been accommodated. Vertical clearance requirements
associated with local road networks may be different than what is shown in Chapter 720.
Coordinate with the local agency.

1010.08(6) Reduced Speeds in Work Zones

Drivers tend to reduce their speed only if they perceive a need to do so. Reduced speed limits
should only be used to address an altered geometry when not able to meet design standards for
the existing speed, when the roadway will be narrowed with minimal shy distance to barriers,
when roadway conditions warrant a reduction like BST operations, and when there will be
workers on foot within a lane width of high-speed high-volume traffic without positive
protection devices in place. Speed reductions are not applied as a means for selecting

lower work zone design criteria (tapers, temporary alignment, device spacing, and so on).

Speed limit reductions are categorized as follows:

¢ Continuous Regulatory Speed Limit Reduction: A speed reduction in place 24 hours
a day for the duration of the project, stage, or roadway condition.

e Variable Regulatory Speed Limit Reduction: A speed reduction in place only during
active work hours (Class B construction signs may be used). This is a good option
when positive protection devices are not used.

e Advisory Speed Reduction: In combination with a warning sign, an advisory speed
plague may be used to indicate a recommended safe speed through a work zone
or work zone condition. Refer to the MUTCD for additional guidance.

Refer to the Traffic Manual for additional information, guidance and approval requirements
for speed limit reductions in work zones. Include approval documents in the Project File.

1010.08(7) Accommodation for Pedestrians and Bicyclists

Many public highways and streets accommodate pedestrians and bicyclists, predominately in
urban areas. During construction, access must be maintained through or around the work zones.
When existing pedestrian routes that are accessible to pedestrians with disabilities are closed,
the alternate routes must be designed and constructed to meet or exceed the existing level

of accessibility. Temporary pedestrian facilities within the work zone must meet accessibility
criteria to the maximum extent feasible. (See 1510.06 and 1510.07 for pedestrian circulation
path and pedestrian access route accessibility criteria.) Covered walkways are to be provided
where there is a potential for falling objects.
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In work areas where the speeds are low (25 mph), or the ADT is 2,000 or less, bicyclists can use
the same route as motorized vehicles. For work zones on higher-speed facilities, bicyclists will
need a minimum 4-foot shoulder or detour route to provide passage through or around a work
zone. Bicyclists may be required to dismount and walk their bikes through a work zone on the
route provided for pedestrians (see Exhibit 1520-1).

It may be possible to make other provisions to transport pedestrians and bicyclists through

a work zone or with a walking escort around the active work area. Roadway surfaces are an
important consideration for pedestrian and bicycle use. Unacceptable conditions such as loose
gravel, uneven surfaces, milled pavement, and asphalt tack coats endanger the bicyclist and
restrict access to pedestrians with disabilities.

Information can be gathered on bike issues by contacting local bike clubs. Coordination with
local bike clubs goes a long way to ensuring their members are notified of work zone impacts,
and it helps maintain good public relations. (See Chapter 1520 for more bicycle design
requirements and Chapter 1510 and MUTCD Chapter 6D for pedestrian work zone design
requirements.)

1010.08(8) Motorcycles

The same road surfaces that are a concern for bicyclists are also a concern for motorcyclists.
Stability at high speed is a far greater concern for motorcycles than cars on grooved pavement,
milled asphalt, and transitions from existing pavement to milled surfaces. Contractors must
provide adequate warning signs for these conditions to alert the motorcycle rider. For
regulations on providing warnings to motorcyclists, see RCW 47.26.200.

1010.08(9) Oversized Vehicles

The region Maintenance offices and the HQ Commercial Vehicle Services Office issue permits
to allow vehicles that exceed the legal width, height, or weight limits to use certain routes.

If a proposed work zone will reduce roadway width or vertical clearance, or have weight
restrictions, adequate warning signs and notification to the HQ Commercial Vehicle Services
Office and the appropriate region Maintenance Office is required as a minimum. When the
total width of a roadway is to be reduced to less than 16 feet for more than three days,
communication with these offices and any other stakeholders is required; include
documentation in the Project File. The contract documents shall include provisions

requiring the contractor to provide a 30-calendar-day notice prior to placing the restriction.

In the permit notification, identify the type of restriction (height, weight, or width) and specify
the maximum size that can be accommodated. On some projects, it may be necessary to
designate a detour route for oversized vehicles. An important safety issue associated with
oversized loads is that they can sometimes be unexpected in work zones, even though warning
and restriction or prohibition signs may be in place. Some oversized loads can overhang the
temporary barrier or channelization devices and endanger workers. Consider the potential risk
to those within the work zone. Routes with high volumes of oversized loads or routes that are
already strategic oversized load routes may not be able to rely only on warning or prohibition
signs. Protective features or active early warning devices may be needed. If the risk is so great
that one oversized load could potentially cause significant damage or injury to workers, failsafe
protection measures may be needed to protect structures and workers. The structure design,
staging, and falsework openings may need to be reconsidered to safely accommodate oversized
loads.
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1010.09 Temporary Traffic Control Devices

FHWA regulations require that devices such as portable sign stands, barricades, traffic barriers,
barrier terminals, crash cushions, and work zone hardware be compliant with the National
Cooperative Highway Research Program (NCHRP) Report 350 or the Manual for Assessing
Safety Hardware (MASH) crash test requirements.

1010.09(1) Channelizing Devices

Channelizing devices are used to alert and guide road users through the work zone. They

are used to channelize traffic away from the work space, pavement drop-offs, or opposing
directions of traffic. Traffic Safety Drums are the preferred devices on freeways and expressways
as they are highly visible and are less likely to be displaced by traffic wind. 28-inch cones are also
used on WSDOT projects. They are a good choice for flagging operations. Tall channelization
devices are 42-inch cone-type devices and should be used in place of tubular markers to
separate opposing traffic. Tubular markers are not a recommended device unless they are being
used to separate traffic on low-volume low-speed roadways. Longitudinal channelizing devices
are interconnected devices that provide channelization with no gaps. These devices look like

a temporary barrier, but are not approved as a positive protective device. Barricades are a
channelization device mostly used to supplement other channelization devices in traffic

control operations involving road, ramp, or sidewalk closures.

1010.09(2) Construction Signs

Portable and temporary signs (Class B Construction Signs) are generally used in short-term work
zones. They are set up and removed daily or frequently repositioned as the work moves along
the highway. These signs are mounted on crashworthy, collapsible sign supports. The minimum
mount height is 1 foot above the roadway, but there are temporary sign supports that will
provide 5- to 7-foot mounting heights. This may be useful when temporary signs are mounted
behind channelizing device or in urban areas with roadside parking that may obstruct sign
visibility and multilane facilities. Temporary signs need to be placed such that they do not
obstruct pedestrian facilities. Warning signs in place longer than three days at one location
must be post-mounted.

Fixed signing (Class A Construction Signs) are the signs mounted on conventional sign supports
along or over the roadway. This signing is used for long-term stationary work zones. Details for
their design are in Chapter 1020 and the Standard Plans. Sign messages, color, configuration,
and usage are shown in the MUTCD and the Sign Fabrication Manual. Existing signs may need
to be covered, removed, or modified during construction.

1010.09(3) Warning Lights

Warning lights are either flashing or steady burn and can be mounted on channelizing devices,
barriers, and signs. Secure crashworthy mounting of warning lights is required.

¢ Type A: Low-intensity flashing warning light used on a sign or barricade to warn
road users during nighttime hours that they are approaching a work zone.

¢ Type B: High-intensity flashing warning light used on a sign or barricade to warn
road users during both daytime and nighttime hours.

e Type C and Type D 360 degree: Steady-burn warning lights designed to operate
24 hours a day to delineate the edge of the roadway.
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1010.09(4) Arrow Board

The arrow board (Sequential Arrow Sign) displays either an arrow or a chevron pointing in the
direction of the intended route of travel. Arrow board displays are required for lane closures on
multilane roadways. When closing more than one lane, use an arrow board display for each lane
reduction. Place the arrow board at the beginning of the transition taper and out of the traveled
way. The caution display (four corner lights) is only used for shoulder work. Arrow boards are
not used on two-lane two-way roadways.

1010.09(5) Portable Changeable Message Signs (PCMS)

PCMS have electronic displays that can be modified and programmed with specific messages
and may be used to supplement other warning signs. These signs are usually trailer mounted
with solar power and batteries to energize the electronic displays. A two-second display of
two messages is the recommended method to ensure motorists have time to read the sign’s
message twice. These devices are not crashworthy and should be removed when not in use,
or placed behind barrier or guardrail. PCMS are best used to provide notice of unexpected
situations like the potential for traffic delays or queuing and to provide a notice of future
closures or restrictions. They should not be used in place of required signs or to provide
redundant information.

1010.09(6) Portable Temporary Traffic Control Signals

These versatile trailer-mounted portable signals are battery powered, with the ability to be
connected to AC power. They can operate on fixed timing or be traffic actuated. They are
typically used on two-lane two-way highways to alternate traffic in a single lane for extended
durations.

1010.09(7) Portable Highway Advisory Radio (HAR)

HAR can be used to broadcast AM radio messages about work zone traffic and travel-related
information. The system may be a permanently located transmitter or a portable trailer-
mounted system that can be moved from location to location as necessary. Contact the
region Traffic Office for specific guidance and advice on the use of these systems.

1010.09(8) Automated Flagger Assistance Device (AFAD)

An AFAD is a flagging machine that is operated remotely by a flagger located off the roadway
and away from traffic. This device could be used to enhance safety for flaggers on highways with
reduced sight distance or limited escape routes. A traffic control plan is required for use of the
AFAD. A flagger is required to operate each device.

Refer to the MUTCD for additional guidance on temporary traffic control zone devices.

1010.10 Positive Protection Devices

Channelizing devices will not provide adequate worker and road user protection in some work
zones. Positive protective devices are required for the following conditions unless an
engineering study determines otherwise:

¢ To separate opposing high-speed traffic normally separated by a median or existing
median barrier.

WSDOT Design Manual M 22-01.11 Page 1010-27
July 2014


http://www.wsdot.wa.gov/Publications/Manuals/MUTCD.htm

Work Zone Safety and Mobility Chapter 1010

¢ Where existing traffic barriers or bridge railings are to be removed.

¢ For drop-off protection during widening or excavations (see Standard Specification
1-07.23(1)).

¢ When temporary slopes change clear zone requirements.
e For bridge falsework protection.
¢ When equipment or materials must remain in the work zone clear zone.

e When newly constructed features in the clear zone will not have permanent protection
until later in the project.

e Where temporary signs or light standards are not crashworthy.

e To separate workers from motorized traffic when work zone offers no means of escape
for the worker, such as tunnels, bridges, and retaining walls, or for long-duration
worker exposure within one lane-width of high-speed high-volume traffic.

1010.10(1) Temporary Barriers

Providing temporary barrier protection may become the key component of the work zone
strategy. Barrier use usually requires long-term stationary work zones with pavement marking
revisions, and will increase the traffic control costs of a project. The safety benefit versus the
cost of using barrier requires careful consideration, and cost should not be the only or primary
factor determining the use of barrier. (See Chapter 1610 for guidance on barriers.)

1010.10(1)(a) Temporary Concrete Barriers

These are the safety-shape barriers shown in the Standard Plans. Lateral displacement from
impacts is usually in the range of 2 to 4 feet. (See Chapter 1610 for detailed information on
deflection.) When any barrier displacement is unacceptable, these barriers are anchored to the
roadway or bridge deck. Some deflection with anchored systems is still expected.) Anchoring
systems are also shown in the Standard Plans.

1010.10(1)(b) Movable Barriers

Movable barriers are specially designed segmental barriers that can be moved laterally one lane
width or more as a unit with specialized equipment. This allows strategies with frequent or daily
relocation of a barrier. The ends of the barrier must be located out of the clear zone or fitted
with an impact attenuator. Storage sites at both ends of the barrier will be needed for the
barrier-moving machine.

1010.10(1)(c) Portable Steel Barriers

Portable steel barriers have a lightweight stackable design. They have options for gate-type
openings and relocation without heavy equipment. Lateral displacement from impacts is in
the range of 6 to 8 feet. Steel barriers can be anchored according to the manufacturer’s
specifications. Some deflection with anchored systems is still expected.
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1010.10(2) Impact Attenuators

Within the Design Clear Zone, the approach ends of temporary barriers shall be fitted with
impact attenuators. The information in Chapter 1620 provides all the needed impact attenuator
performance information, but the actual work zone location may require careful consideration
by the designer to ensure the correct application is used. Consider the dynamic nature of work
operations where work zone ingress and egress, work area protection, worker protection, and
traffic protection all factor into the final selection as well as the placement surface available.
Contract plans showing temporary impact attenuator placement need to include a list of the
approved attenuators that a contractor may use for that installation.

1010.10(3) Transportable Attenuators

A transportable attenuator (TA) is a positive protection device that will provide protection
for the work area only a short distance in front of the device. An impact attenuator device is
attached to the rear of a large truck the weighs 15,000 Ibs. total weight or more to minimize
the roll-ahead distance when impacted by an errant vehicle. A TA should be used on all high-
speed roadway operations.

1010.11 Other Traffic Control Devices or Features

1010.11(1) Delineation

Temporary pavement markings will be required when permanent markings are eliminated
because of construction operations or when lane shifts or temporary alignments are needed for
long-term work zone strategies. Temporary pavement markings can be made using paint, tape,
or raised pavement markers. Short-duration temporary pavement markings are made with
materials intended to last only until permanent markings can be installed on paving and BST
projects, or for short durations between construction stages. Broken line patterns consist of

a 4-foot line with a 36-foot gap. Temporary edge lines are usually not required on paving/BST
projects and must be specified in the plans if desired. Long-duration temporary pavement
markings are made with materials intended to last for staged construction on high-volume
highways, for use between construction seasons, or for long-duration lane shifts. Existing
contradictory pavement markings must be removed. These markings are installed in accordance
with the Standard Plans for permanent markings. Long-duration markings need to be detailed in
the contract plans for installation and material type. Removable tapes work well for broken lines
and can be removed by hand, leaving no scar on the pavement surface. Complex projects will
most likely require both long- and short-duration temporary markings.

Lateral clearance markers are used at the angle points of barriers where they encroach on or
otherwise restrict the adjacent shoulder. Barrier delineation is necessary where the barrier is
less than 4 feet from the edge of traveled way.

Guideposts may be considered to aid nighttime driving through temporary alignments or
diversions. (See Chapter 1030 for delineation requirements.)
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1010.11(2) Screening

Screening devices can be used to reduce motorists’ distraction due to construction activities
adjacent to the traveled way. Consider screening when a highway operates near capacity during
most of the day. Screening should be positioned behind traffic barriers to prevent impacts by
errant vehicles and should be anchored or braced to resist overturning when buffeted by wind.
Commercially available screening or contractor-built screening can be used, provided the device
meets crashworthy criteria if exposed to traffic and is approved by the Engineer prior to
installation.

Glare screening may be required on concrete barriers separating two-way traffic to reduce
headlight glare from oncoming traffic. Woven wire and vertical blade-type screens are
commonly used in this installation. This screening also reduces the potential for motorist
confusion at nighttime by shielding construction equipment and the headlights of other vehicles
on adjacent roadways. Make sure that motorists’ sight distance is not impaired by these glare
screens. Contact the HQ Design Office and refer to AASHTO's Roadside Design Guide for
additional information on screening.

1010.11(3) [llumination

Illumination might be justified if construction activities take place on the roadway at night for an
extended period of time. lllumination might also be justified for long-term construction projects
at the following locations:

* Road closures with detours or diversions.

e Maedian crossovers on freeways.

e Complex or temporary alignment or channelization.

e Haul road crossings (if operational at night).

e Temporary traffic signals.

e Temporary ramp connections.

* Projects with lane shifts and restricted geometrics.

e Projects with existing illumination that needs to be removed as part of the construction
process.

Illumination is required when:

e Traffic flow is split around or near an obstruction.

e Flaggers are necessary for nighttime construction activities (supplemental lighting of
the flagger stations by use of portable light plants or other approved methods). Refer
to Standard Specification 1-10.3(1)A.

For information on light levels and other electrical design requirements, see Chapter 1040.
1010.11(4) Signals

A permanent signal system can be modified for a temporary configuration such as temporary
pole locations during intersection construction, span wire systems, and adjustment of signal
heads and alternative detection systems to accommodate a construction stage (see Chapter
1330).
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1010.11(5) Work Zone Intelligent Transportation Systems (ITS)

Intelligent Transportation Systems apply advanced technologies to optimize the safety and
efficiency of the existing transportation network. Many permanent systems already exist
throughout Washington State and provide the opportunity to greatly enhance construction
projects that fall within the limits of the ITS network. Temporary portable ITS applications in
work zones can be used to provide traffic monitoring and management, data collection, and
traveler information.

ITS can provide real-time work zone information and associated traffic conditions such as queue
detection for “slowed or stopped traffic ahead” before motorists see brake lights, or they can
advise of alternate routes, giving motorists options to avoid delays and warn drivers of haul
vehicles entering or leaving a work area.

Work zone ITS technology is an emerging area that can provide the means to better monitor
and manage traffic flow through and around work zones. Equipment used in work zones, such
as portable camera systems, highway advisory radios, variable speed limits, ramp metering
systems, and queue detection sensors, helps ensure a more efficient traffic flow with a positive
impact on safety, mobility, access, and productivity.

Identify work zone ITS elements early in the strategy development process and include them in
the preliminary estimate so they can be designed along with the other traffic control elements.
For large mobility projects that have existing freeway cameras already in place, temporary ITS
features (such as temporary poles and portable systems) may be necessary to ensure the
network can be maintained during construction, especially if existing camera locations are in
conflict with construction activities. In locations that do not have existing camera locations,
but have significant construction projects planned, work zone ITS may be a good opportunity
to bring ITS technology to the route.

Refer to Chapter 1050 and the work zone safety web page for additional ITS information and
guidance.

1010.12 Traffic Control Plan Development and PS&E

WSDOT projects need to include plans and payment items for controlling traffic based on a
strategy that is consistent with the project construction elements, even though there may be
more than one workable strategy. A constructable and biddable method of temporary traffic
control is the goal. The contractor has the option of adopting the contract plans or proposing
an alternative method.

1010.12(1) Traffic Control Plans (TCPs)

“Typical” traffic control plans are generic in nature and are not intended to address all site
conditions. They are intended for use at multiple work locations and roadways with little or no
field modifications necessary. Typical plans may be all that are needed for basic paving projects.
Some typical plans are located at: “& www.wsdot.wa.gov/design/standards/plansheet.htm

“Project-specific” traffic control plans are typical-type plans that have been modified to fit a
specific project or roadway condition. Dimension lines for signs and device placement have the
distances based on the project highway speed limit, and spacing charts have been removed;
the lane and roadway configuration may also be modified to match the project conditions.
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“Site-specific” traffic control plans are drawn for a specific location. Scaled base data drawn
plans will be the most accurate as device placement and layout issues can be resolved by the
designer. These types of plans should be used for temporary alignment and channelization
for long-duration traffic control. Making a “project-specific” plan applicable for a site-specific
location is another option, but the designer must ensure the device layout will match the site-
specific location since it will not be a scaled plan.

The following plans, in addition to the TCP types above addressing the TTC strategies, may be
included in the PS&E.

1010.12(1)(a) Construction Sign Plan

Show Class A Construction Signs that will remain in place for the duration of the project located
by either station or milepost. Verify the locations to avoid conflicts with existing signing or other
roadway features. These locations may still be subject to movement in the field to fit specific
conditions. For simple projects these sign are often shown on the vicinity map sheet.

1010.12(1)(b) Construction Sign Specification Sheet

Provide a Class A Construction Sign Specifications sheet on complex or staged projects. Include
location, post information, and notes for Standard Plans or other specific sign information and
sign details.

1010.12(1)(c) Quantity Tabulation Sheets

Quantity Tabulation sheets are a good idea for barrier and attenuator items and temporary
pavement markings on projects with large quantities of these items or for staged construction
projects.

1010.12(1)(d) Traffic Control Plan Index

An Index sheet is a useful tool for projects that contain a large quantity of traffic control plans
and multiple work operations at various locations throughout the project. The Index sheet
provides the contractor a quick referencing tool indicating the applicable traffic control plan
for the specific work operation.

1010.12(1)(e) Construction Sequence Plans

Sequence plans are placed early in the plan set and are intended to show the proposed
construction stages and the work required for each stage. They should refer to the
corresponding TCPs for the traffic control details of each stage.

1010.12(1)(f) Temporary Signal Plan

The temporary signal plan will follow conventions used to develop permanent signals (as
described in Chapter 1330), but will be designed to accommodate temporary needs and work
operations to ensure there will be no conflicts with construction operations. Ensure opposing
left-turn clearances are maintained as described in Chapter 1310 if channelization has been
temporarily revised, or adjust signal timing to accommodate. Some existing systems can be
maintained using temporary span wires for signal heads and video, microwave actuation, or
timed control.
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1010.12(1)(g) Temporary lllumination Plan

Full lighting is normally provided through traffic control areas where power is available. The

temporary illumination plan will follow conventions used to develop permanent illumination
(as described in Chapter 1040), but will be designed to accommodate temporary needs and

work operations to ensure there will be no conflicts with construction operations.

1010.12(2) Contract Specifications

Work hour restrictions for lane closure operations are to be specifically identified for each
project where traffic impacts are expected and liquidated damages need to be applied to the
contract. Refer to the Plans Preparation Manual for additional information on writing traffic
control specifications.

1010.12(3) Cost Estimating

Temporary traffic control devices and traffic control labor can be difficult to estimate. There

is no way of knowing how many operations a contractor may implement at the same time. The
best method is to follow the working day estimate schedule and the TCPs that will be used for
each operation. Temporary signs and devices will be used on many plans, but the estimated
quantity reflects the most used at any one time. To use the lump sum item to pay for all
temporary traffic control, be certain how the contractor’s work operations will progress

and that the traffic control plans fully define the work zone expectations.

1010.13 Training and Resources

Temporary traffic control-related training is an important component in an effective work
zone safety and mobility program. Federal regulations require that those involved in the
development, design, implementation, operation, inspection, and enforcement be trained
at a level consistent with their responsibilities.

1010.13(1) Training Courses

The following work zone related courses are available through the Talent Development office
and the State Work Zone Training Specialist can assist with the availability and scheduling of
classes:

¢ Work Zone Traffic Control Plan Design Course: This course, taught by the HQ Traffic
Office, focuses on work zone safety and mobility through transportation management
plan and temporary traffic control PS&E development.

¢ Traffic Control Supervisor (TCS) Course: The same course taught by the Evergreen
Safety Council, NW Laborers Union, and ATSSA, for contractors is also taught by the
HQ Traffic Office for WSDOT employees. Field personnel who have TCS related
responsibilities or designers wanting basic temporary traffic control design and
implementation training should attend this course. This course may be taken
without the intention of becoming a certified TCS.

¢ Flagger Certification Course: This course is for employees who may have flagging
duties or want to become a certified Traffic Control Supervisor. The safety offices
can assist with class scheduling.
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Traffic analysis, traffic engineering, pedestrian facilities design and other courses may also be
available and apply to work zone safety and mobility.

The American Traffic Safety Services Association (ATSSA) offers free or low-cost training through
an FHWA work zone safety grant.

1010.13(2) Resources

The responsibility of the designer to fully address all work zone traffic control impacts is very
important because the level of traffic safety and mobility will be directly affected by the
effectiveness of the transportation management plan (TMP). The following resources are
available to assist the designer with various aspects of the work zone design effort.

1010.13(2)(a) Region Work Zone Resources

Each region has individuals and offices with various resources that provide work zone guidance
and direction beyond what may be available at the project Design Office level. They include:

e Region Traffic Office

e Region Work Zone Specialist

e Region Construction and Design Offices
1010.13(2)(b) Headquarters (HQ) Work Zone Resources

The HQ Traffic Office has a work zone team available to answer questions, provide information,
or otherwise assist. The HQ Design and Construction offices may also be able to assist with some
work zone issues. They include:

e State Assistant Traffic Design Engineer

e State Work Zone Engineer

e State Work Zone Training Specialist

e WSDOT Work Zone Web Page

1010.13(2)(c) FHWA Work Zone Resources

The FHWA Washington Division Office and Headquarters (HQ) Office may be able to provide
some additional information through the WSDOT HQ Traffic Office. The FHWA also has a work
zone web page: Y& www.ops.fhwa.dot.gov/wz/

1010.14 Documentation

Refer to Chapter 300 for design documentation requirements.
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Exhibit 1010-3 Transportation Management Plan Components Checklist

Use the following checklist to develop a formal TMP document on significant projects.

TMP Component 4

1. Introductory Material
Cover page
Licensed Engineer stamp page (if necessary)
Table of contents
List of figures
List of tables
List of abbreviations and symbols
Terminology
2. Executive Summary
3. TMP Roles and Responsibilities
TMP manager
Stakeholders/review committee
Approval contact(s)
TMP implementation task leaders (public information liaison, incident management coordinator)
TMP monitors
Emergency contacts
4. Project Description
Project background
Project type
Project area/corridor
Project goals and constraints
Proposed construction phasing/staging
General schedule and timeline
Adjacent projects
5. Existing and Future Conditions
Data collection and modeling approach
Existing roadway characteristics (history, roadway classification, number of lanes, geometrics,
urban/suburban/rural)
Existing and historical traffic data (volumes, speed, capacity, volume-to-capacity ratio, percent trucks,
queue length, peak traffic hours)
Existing traffic operations (signal timing, traffic controls)
Incident and crash data
Local community and business concerns/issues
Traffic growth rates (for future construction dates)
Traffic predictions during construction (volume, delay, queue)
6. Work Zone Impacts Assessment Report
Qualitative summary of anticipated work zone impacts
Impacts assessment of alternative project design and management strategies (in conjunction with
each other)
e Construction approach/phasing/staging strategies
e Work zone impacts management strategies

(Continued on the next page)
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Exhibit 1010-3 Transportation Management Plan Components Checklist (continued)

TMP Component

Traffic analysis results (if applicable)

e Traffic analysis strategies

e Measures of effectiveness

e Analysis tool selection methodology and justification

e Analysis results

Traffic (volume, capacity, delay, queue, noise)

Safety

Adequacy of detour routes

Business/community impact

Seasonal impacts

Cost-effectiveness/evaluation of alternatives

Selected alternative

e Construction approach/phasing/staging strategy

e Work zone impacts management strategies

7. Selected Work Zone Impacts Management Strategies

Temporary Traffic Control (TTC) strategies

e Control strategies

e Traffic control devices

e Corridor Project coordination, contracting, and innovative construction strategies

Public Information (PI)

e Public awareness strategies

e Motorist information strategies

Transportation Operations (TO)

e Demand management strategies

e Corridor/network management strategies

e Work zone safety management strategies

e Traffic/incident management and enforcement strategies

8. TMP Monitoring

Monitoring requirements

Evaluation report of successes and failures of TMP

9. Contingency Plans

Trigger points

Decision tree

Contractor's contingency plan

Standby equipment or personnel

10. TMP Implementation Costs

Itemized costs

Cost responsibilities/sharing opportunities

Funding source(s)

11. Special Considerations (as needed)

12. Attachments (as needed)
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Signing

1020.01 General

1020.02 References

1020.03 Design Components

1020.04 Overhead Installation

1020.05 State Highway Route Numbers
1020.06 Mileposts

1020.07 Guide Sign Plan

1020.08 Documentation

1020.01 General

The Washington State Department of Transportation (WSDOT) uses signing as

the primary mechanism for regulating, warning, and guiding traffic. Signing must
be in place when any section of highway is open to the motoring public. Each
highway project has unique and specific signing requirements. For statewide signing
uniformity and continuity, it is sometimes necessary to provide signing beyond the
project limits. Design characteristics of the facility determine the size and legend
for a sign. As the design speed increases, larger sign sizes are necessary to provide
adequate message comprehension time. The MUTCD, the Traffic Manual, and the
Sign Fabrication Manual contain standard sign dimensions, specific legends, and
reflective sheeting types for all new signs.

Guide signing provides the motorist with directional information to destinations.
This information is always presented in a consistent manner. In some cases, there
are specific laws, regulations, and policies governing the content of the messages on
these signs. All proposed guide signs for a project require the approval of the region
Traffic Engineer. The use of nonstandard signs is strongly discouraged and their use
requires the approval of the State Traffic Engineer.

The design matrices in Chapter 1100 identify the design levels for signing on all
Preservation and Improvement projects. These levels are indicated in the column
“Signing” for Interstate main line and the column “Signing, Delineation, and
[lumination” for all other routes.

Review and update existing signing within the limits of all Preservation and
Improvement projects as indicated in the matrices. Apply the following criteria when
determining whether to replace or modify existing signs:

o Lack of nighttime retroreflectivity
 Substantial damage, vandalism, or deterioration
o Age of signs (seven to ten years old)

o Change in sign use policy

 Improper location

o Message or destination changes necessary to satisfy commitments to public
or local agencies

¢ Substandard mounting height

e Change in jurisdiction (for example, a county road becomes a state route)
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Address sign support breakaway features when identified in the “Clear Zone”
columns of the matrices. When the “F” (full design level) matrix designation is
present, the preceding criteria are still applicable and all existing signing is required
to conform to the current policy for reflective sign sheeting requirements. Remove or
replace signing not conforming to this policy.

1020.02 References

(1) Federal/State Laws and Codes

23 Code of Federal Regulations (CFR) 655, Traffic Operations
WSDOT Executive Order E 1064, “State Route Mileposts,” WSDOT
Revised Code of Washington (RCW) 47.36, Traffic control devices

(2) Design Guidance

Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD),
2003 Edition, FHWA, 2003, including the Washington State Modifications to the
MUTCD, M 24-01, 2003

Plans Preparation Manual, M 22-31, WSDOT
Sign Fabrication Manual, M 55-05, WSDOT

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

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

Standard Specifications for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals, 4th Edition, Washington DC, AASHTO, 2001

Traffic Manual, M 51-02, WSDOT

1020.03 Design Components
(1) Location

The MUTCD contains the guidelines for positioning signs. Check sign locations

to ensure the motorist’s view of the sign is not obscured by other roadside
appurtenances. Also, determine whether the proposed sign will obstruct the view of
other signs or limit the motorist’s sight distance of the roadway. Reposition existing
signs, when necessary, to satisfy these visibility requirements. Where possible, locate
signs behind existing traffic barriers, on grade separation structures, or where terrain
features will minimize their exposure to errant vehicles.

(2) Longitudinal Placement

The MUTCD and the Traffic Manual provide guidelines for the longitudinal
placement of signs that are dependent on the type of sign. Select a location to fit
the existing conditions to provide for visibility and adequate response time. In most
cases, signs can be shifted longitudinally to enhance safety without compromising
their intended purpose.
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The HQ Bridge and Structures Office designs structure-mounted sign mountings,
monotube sign bridges, and monotube cantilever sign supports. For overhead sign
installation designs, provide sign dimensions, horizontal location in relation to the
roadway, and location of the lighting fixtures to facilitate design of the mounting
components by the HQ Bridge and Structures Office.

(1) Hlumination

The retroreflectivity of currently approved sign sheeting removes the need to provide
illumination for most sign installations. Ground-mounted signing, regardless of sign
type or message content, does not require sign lighting for nighttime legibility. Only
overhead-mounted signs with “EXIT ONLY” panels in noncontinuous illumination
areas or overhead-mounted guide signs for left side exits in all areas are illuminated.

The sign lights for existing illuminated overhead and ground-mounted signs can only
be de-energized and removed if the retroreflective sheeting is adequate for nighttime
legibility. A nighttime assessment of all nonilluminated overhead signs within the
project limits is required. Replace all signs that have inadequate retroreflectivity
(contact the region Traffic Office). In situations where a nonhighway light source
interferes with a sign’s legibility, consider relocating the sign or providing sign lights.

Flashing beacon signs are used to alert motorists of unusual or unexpected driving
conditions ahead. Sign lights are unnecessary on flashing beacon signs when
appropriate sign sheeting, full circle or tunnel signal head visors, and automatic
dimmer devices are used.

Overhead Contlnu9us or Sign Lighting | Sheeting Type SiEalng 1es
Sign Type N BTN Required (Background) (el &
lllumination Border)
EXIT ONLY Continuous No v+ Vil or IX
guide sign
EX.IT O.NLY Noncontinuous Yes I llor IV
guide sign
Guide signs for Both Yes I Il or IV
left side exits
Other guide Both No Il or IV Vil or IX
signs
Regulatory Both No IV n/a
signs
Warning signs Both No VIl or IX n/a
*For Yellow Background Sheeting, use Type VIl or IX Fluorescent Sheeting.
Note:
Continuous (Full) lllumination is when light standards (luminaires) exist between
interchanges.

Reflective Sheeting Requirements for Overhead Signs
Exhibit 1020-1
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All other overhead signs are illuminated only when one of the following conditions
is present:

« Sign visibility is less than 800 feet due to intervening sight obstructions such
as highway structures or roadside features.

« Signs directly adjacent to other overhead signs have sign lights.

(2) Vertical Clearance

The minimum vertical clearance from the roadway surface to the lowest point of

an overhead sign assembly is 17 feet 6 inches. The minimum vertical clearance from
the roadway surface to the lowest point of an overhead sign assembly without sign
light(s) is 19 feet 6 inches. The maximum clearance is 21 feet. Contact the HQ
Traffic Office regarding signs under bridges and in tunnels.

(3) Horizontal Placement

Consider roadway geometrics and anticipated traffic characteristics when locating
signs above the lane(s) to which they apply. Install advance guide signs and exit
direction signs that require an EXIT ONLY and “down arrow” panel directly above
the drop lanes. To reduce driver confusion about which lane is being dropped, avoid
locating a sign with an EXIT ONLY panel on a horizontal curve.

(4) Service Walkways

Walkways are provided on structure-mounted signs, truss-type sign bridges, and
truss-type cantilever sign supports where roadway and traffic conditions prohibit
normal sign maintenance activities. Monotube sign bridges and cantilever sign
supports normally do not have service walkways.

Vandalism of signs, particularly in the form of graffiti, can be a major problem in
some areas. Vandals sometimes use the service walkways and vandalize the signs.
Maintenance costs for cleaning or replacing the vandalized signs at these locations
can exceed the benefit of providing the service walkway.

1020.05 State Highway Route Numbers

For state routes, RCW 47.36.095 authorizes WSDOT to sign state highways using
a system of state route numbers assigned to eliminate duplication of numbers. This
numbering system follows the system employed by the federal government in the
assignment of Interstate and U.S. routes: odd numbers indicate general north-south
routes and even numbers indicate general east-west routes.

1020.06 Mileposts

Milepost markers are a part of a statewide system for all state highways and are
installed in accordance with Executive Order E 1064, “State Route Mileposts,”
and Chapter 2 of the Traffic Manual.
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1040.01
1040.02
1040.03
1040.04
1040.05
1040.06
1040.07
1040.08

General

References

Definitions

Design Considerations
Required Illumination
Additional lllumination
Design Criteria
Documentation

1040.01 General

Illumination is provided along highways, in parking lots, and at other facilities to enhance the
visual perception of conditions or features that require additional motorist, cyclist, or pedestrian
alertness during the hours of darkness.

The Washington State Department of Transportation (WSDOT) is responsible for illumination on
state highways and crossroads (WAC 468-18-040 and WAC 468-18-050) with partial limited
access control, modified limited access control, or full limited access control, regardless of the
location. WSDOT is responsible (WAC 468-18-050) for illumination on state highways and
crossroads with managed access control located outside the corporate limits of cities. Cities are
responsible for illumination on managed access state highways within their corporate limits.

For the definitions of limited access control and managed access control, see Chapter 520. For a
listing (by milepost) of the limited access or managed access status of all state highways, refer to
the Access Control Tracking System Limited Access and Managed Access Master Plan, under the
“More Information” heading: Y8 www.wsdot.wa.gov/design/accessandhearings. For further
information, refer to the WSDOT/Association of Washington Cities agreement “City Streets as
Part of State Highways”: “& www.wsdot.wa.gov/localprograms/lag/construction.htm

1040.02 References
1040.02(1) Federal/State Laws and Codes

National Electrical Code (NEC), NFPA, Quincy, MA
Revised Code of Washington (RCW) 47.24.020, Jurisdiction, control

Washington Administrative Code (WAC) 296-24-960, Working on or near exposed energized
parts

WAC 468-18-040, Design standards for rearranged county roads, frontage roads, access roads,
intersections, ramps and crossings

WAC 468-18-050, Policy on the construction, improvement and maintenance of intersections of
state highways and city streets
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1040.02(2) Design Guidance

American National Standard Practice for Roadway Lighting, IES RP-8-00, New York, NY 2000

Manual on Uniform Traffic Control Devices for Streets and Highways, USDOT, FHWA; as adopted
and modified by Chapter 468-95 WAC “Manual on uniform traffic control devices for streets and
highways” (MUTCD)

NFPA 502: Standard for Road Tunnels, Bridges, and Other Limited Access Highways, NFPA,
Quincy, MA 2011

Recommended Practice for Tunnel Lighting, IESNA RP-22-05, New York, NY 2011

Roadway Lighting Design Guide, AASHTO, October 2005

Roadway Lighting Handbook, Addendum to Chapter Six: Designing the Lighting System Using
Pavement Luminance, Federal Highway Administration, Addendum to Implementation Package
78-15, Washington, DC 1983

Roadway Lighting Handbook, Federal Highway Administration, Implementation Package 78-15,
Washington, DC 1978 (Reprinted April 1984)

Standard Plans for Road, Bridge, and Municipal Construction (Standard Plans), M 21-01, WSDOT
1040.02(3) Supporting Information

A Policy on Geometric Design of Highways and Streets (Green Book), AASHTO, Current Edition
An Informational Guide for Roadway Lighting, AASHTO, Washington, DC 1984

City Streets as Part of State Highways Guidelines Reached by the Washington State Department
of Transportation and the Association of Washington Cities on Interpretation of Selected Topics
of RCW 47.24 and Figures of WAC 468-18-050 for the Construction, Operations and Maintenance
Responsibilities of WSDOT and Cities for such Streets, 4-30-1997 amended 4-2-2013

Light Trespass: Research Results and Recommendations, IES TM-11-00, New York, NY 2000

1040.03 Definitions

The following terms are defined in the Glossary: adaptive lighting system, average light level,
complex ramp alignment and grade, continuous load, footcandle (fc), lamp lumens, light
emitting diode(LED), long tunnel, lumen, luminaire, luminance, luminous flux, maximum
uniformity ratio, maximum veiling luminance ratio, minimum average light level, minimum light
level, mounting height — luminaire, multimodal connection, negative illumination, nighttime,
pedestrian crossing, pole height (H1), positive illumination, roadway luminance, security lighting,
short tunnel, Slgnal Maintenance Management System (SIMMS), slip base, spacing, transit flyer
stop, transit stop, uniformity ratio, and veiling luminance.

1040.04 Design Considerations

An illumination system is built from many separate components. The simplest illumination
system contains the following:
¢ A power feed from the local utility company.

¢ An electrical service cabinet containing a photocell and circuit breaker for each
illumination circuit.
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Runs of conduit with associated junction boxes leading to each luminaire.
Conductors routed from the service cabinet breaker to each luminaire.

A concrete light standard foundation.

A light standard with a slip base or a fixed base.

A luminaire (light) over or near the roadway edge line.

There are design considerations that need to be addressed when performing even the most
minimal work on an existing illumination system. An existing electrical system is acceptable for
use under the design requirements and National Electric Code (NEC) rules that were in effect at
the time of installation. When modifying an existing electrical service or transformer, the
designer is responsible for bringing the whole system up to current NEC design standards.
Retrofitting an existing fixed base light standard with a slip base feature requires the installation
of quick disconnect fittings and fuses in the circuit, at the luminaire only. The existing conductor
configuration for a fixed base luminaire is not acceptable for use on a breakaway (slip base)
installation. Existing conductors and components that no longer meet current NEC requirements
are to be replaced and the whole circuit is to be designed to current standards. This may mean
replacing the whole circuit back to the nearest overcurrent protection device (circuit breaker).
Address the following when modifying an existing illumination system:

Whether the existing circuit is in compliance with current NEC standards (deficient

electrical component).

Whether existing luminaire system components, such as conductors, conduit, junction

boxes, foundation, and pole comply with current standards.

Whether conductors meet NEC requirements for temperature rating (deficient
electrical component).

Conductor material: aluminum conductors or copper conductors (deficient electrical

component).

Whether the existing bonding and grounding system is adequate: cabinets, poles,
junction boxes, including lids, and other appurtenances are bonded and grounded per

NEC requirements.

The condition and adequacy of the existing conduit running between the luminaire and

the nearest junction box (deficient electrical component).

The condition of the junction box next to the luminaire (deficient electrical
component).

The suitability of the existing foundation to meet current design requirements.
The suitability of the location to meet current design standards for illumination.

The location and bolt pattern of the existing foundation to meet current design
standards.

The design life remaining for the existing light standard (deficient electrical
component).

The condition of the existing light standard (deficient electrical component).
Maintenance personnel assessment of the electrical safety of the installation.

Involve appropriate Headquarters (HQ) and region Traffic Office design personnel early in the
process. Ensure potential system deficiencies are reflected in the estimate of work.
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Maintain required illumination during all construction activities, except when shutdown is
permitted to allow for alterations or final removal of the system per the Engineer. Site
preparation, widening, drainage, guardrail installation, or other work can easily impact existing
conduit runs or luminaire locations. Also, changed conditions such as merging, weaving, or
unusual alignment due to traffic control often require additional temporary illumination.

Note: The same lighting requirements apply whether a condition is temporary or permanent.

Illumination is not required for minor operational enhancement projects, unless that is the
specific reasoning for the project. (See Chapter 1110, Minor Operational Enhancement Projects.)

1040.05 Required lllumination

The following items are to be considered for each project:

¢ Replace standard duty junction boxes that are located in paved areas with heavy-duty
junction boxes, and bring electrical components to current standards. Relocate/remove
junction boxes that are located in the travel way when practical.

e Review the age of the equipment as listed in SIMMS and consider replacing
components that have reached the end of their design life. Replace poles, foundations,
heads, and other equipment, that have reached their design life.

e Locate components so that they can be safely accessed from the right of way.
e Ensure existing slip base features are in accordance with current design standards.

¢ Consider additional illumination in accordance with 1040.06, if warranted, or design
additional illumination if it is called for in the Project Definition.

e When it is necessary to relocate existing light standard foundations, evaluate the entire
conduit run serving those light standards and replace deficient components to current
(NEC) standards.

Exhibits 1040-1a through 1040-24 show examples of illumination for roadway, transit flyer
stops, parking lots, truck weigh stations, tunnels, bridges, work zones, and detour applications.

A minimum of two light standards of standard pole height are required at all design areas, with
the exception of ramp terminals and entrance/exit points at minor parking lots.

1040.05(1) Freeway Off-Ramps and On-Ramps

Provide the necessary illumination for the design area of all freeway off-ramp gore areas and
on-ramp acceleration tapers (see 1040.07(2) and Exhibits 1040-1a, 1b, and 1c).

1040.05(2) Freeway Ramp Terminals
Provide the necessary illumination for the design area (see Exhibit 1040-2).
1040.05(3) Freeway On-Ramps With Ramp Meter Signals

Provide the necessary number of light standards to illuminate freeway on-ramps with ramp
meters, from 150’ before the ramp meter stop bar to 50’ past the ramp meter stop bar. When
there is an HOV bypass lane or a two-lane merge beyond the ramp meter, then also provide
illumination from the point where the merging lane width is 10’ to 200" downstream of that
point (see Exhibit 1040-3). [llumination for the ramp merge with mainline is to be done per
Exhibit 1040-1b.
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1040.05(4) Vacant
1040.05(5) HOT (High-Occupancy Toll) Lane Enter/Exit Zones

Provide the necessary number of luminaires to illuminate the design area of the enter/exit
zones of the HOT lane (see Exhibit 1040-5).

1040.05(6) Lane Reduction

Provide the necessary number of light standards to illuminate the design area of all highway
lane reduction areas within the urban boundary (see Exhibit 1040-6). This requirement does not

apply to:
¢ The end of slow-moving vehicle turnouts.
¢ The end of the area where driving on shoulders is allowed.

1040.05(7) Vacant
1040.05(8) Intersections With Left-Turn Lane Channelization

[llumination of the intersection area is required for intersections with painted or other low-
profile pavement markings such as raised pavement markings. When the channelization is
delineated with curbs, raised medians, or islands, illuminate the raised channelization from the
beginning of the left-turn approach taper (see Exhibits 1040-8a and 8b).

1040.05(9) Vacant
1040.05(10) Intersections With Traffic Signals

Illuminate intersections with traffic signals on state highways (see Exhibit 1040-10). In cities
with a population under 25,000, the state may assume responsibility for illumination installed
on signal standards.

1040.05(11) Roundabouts

Provide the necessary number of light standards to illuminate the design areas of roundabouts
(see Chapter 1320 and Exhibit 1040-12).

1040.05(12) Railroad Crossings With Gates or Signals

Railroad crossings with automated gates or signals on state highways are illuminated if there is
nighttime train traffic. Within the corporate limits of a city, and outside limited access control,
illumination is the responsibility of the city. Install luminaires beyond the railroad crossing, on
the side of the roadway opposite the approaching traffic, to backlight the train (see Exhibit
1040-13).

1040.05(13) Midblock Pedestrian Crossings

Illuminate the entire midblock pedestrian crossing, including the crosswalks, the refuge area in
the roadway, and the sidewalks or shoulders adjacent to the crosswalk. When a raised median
pedestrian refuge design is used, illuminate the raised channelization (see Exhibit 1040-14).
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1040.05(14) Transit Flyer Stops

[lluminate the pedestrian-loading areas of transit flyer stops located within the limited access
boundaries (see Exhibit 1040-15).

1040.05(15) Major Parking Lots

All parking lots with usage exceeding 50 vehicles during the nighttime peak hour are considered
major parking lots. Provide an illumination design that will produce the light levels shown in
Exhibit 1040-25. (See Exhibit 1040-16 for the parking design area and bus loading zone design
area.) During periods of low usage at night, security lighting is required only in the parking area
and bus loading zone. Provide an electrical circuitry design that allows the illumination system to
be reduced to approximately 25% of the required light level.

1040.05(16) Minor Parking Lots

Minor parking lots have a nighttime peak hour usage of 50 or fewer vehicles. Provide security-
level lighting for those lots owned and maintained by the state. Security lighting for a minor
parking lot consists of lighting the entrance and exit to the lot (see Exhibit 1040-17).

1040.05(17) Truck Weigh Sites

Provide illumination of the roadway diverge and merge sections, scale platforms, parking areas,
and inspection areas of weigh sites (see Exhibit 1040-18).

1040.05(18) Safety Rest Areas

Provide illumination within rest areas at the roadway diverge and merge sections, the walkways
between parking areas and rest room buildings, and the parking areas the same as for a major
parking lot (see Exhibit 1040-19).

1040.05(19) Chain-Up/Chain-Off Parking Areas

Provide the necessary number of luminaires to illuminate the design area of the chain-up/chain-
off parking area (see Exhibit 1040-20). The illumination is to be installed in the median and on
the shoulder to provide lighting on both sides of the stopped vehicles.

1040.05(20) Tunnels, Lids, and Underpasses

For the purposes of this chapter, a tunnel is a structure over a roadway, which restricts the
normal daytime illumination of a roadway section such that the driver’s visibility is substantially
diminished. Tunnels cover roadways and produce a shadow that limits the ability of the driver
to see objects or obstructions within the tunnel. In most locations, no supplemental daytime
lighting is required for underpasses or structures less than 80 feet in length. Provide both
nighttime and daytime lighting for long tunnels. (See ANSI/IES publication RP-22-11 for tunnel
lighting design criteria.) Provide vandal-resistant daytime and nighttime security lighting in
pedestrian tunnels. Short tunnels and underpasses where the exit portal is not visible from

the entrance portal due to curvature of the roadway are to be considered long tunnels.
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1040.05(21) Bridge Inspection Lighting

Provide the necessary number of light fixtures and electrical outlets to illuminate the interior
inspection areas of floating bridges, steel box girder bridges and concrete box girder bridges
where access is provided (see Exhibit 1040-22). Separate circuits are to be used for lighting and
electrical outlets. Each electrical outlet is to be powered by 2 Duplex receptacles on two
separate circuits. All electrical outlets are to be labeled with circuit identifications. Coordinate
bridge illumination requirements with the HQ Bridge and Structures Office.

1040.05(22) Same Direction Traffic Split Around an Obstruction

Provide the necessary number of light standards to illuminate the design area where traffic is
split around an obstruction. This requirement applies to permanent and temporary same-
direction split channelization. For temporary work zones, illuminate the obstruction for the
duration of the traffic split (see Exhibit 1040-23).

1040.05(23) Vacant

1040.06 Additional lllumination

At certain locations, additional illumination is desirable to provide better definition of nighttime
driving conditions or to provide consistency with local agency goals and enhancement projects.
For Improvement projects on state highways, additional illumination could be reviewed as a
crash countermeasure under certain circumstances, which are listed in this section. Justify the
additional illumination in the Design Documentation Package (DDP).

1040.06(1) Conditions for Additional lllumination

Following are some conditions used in making the decision to provide additional illumination:

1040.06(1)(a) Crash Analysis

The following conditions have to be met when making the decision to provide additional
illumination:

¢ During the last full five calendar years, the site has experienced nighttime crashes that
are correctable with illumination, AND

¢ The benefit-cost analysis for the proposed illumination exceeds 1, AND

e Alternative lower-cost countermeasures have been evaluated and did not address the
particular nighttime crash history.

Nighttime crashes are defined as crashes occurring between half an hour after sunset and half
an hour before sunrise. Correctable nighttime crashes are crashes that (a) meet the nighttime
definition in this chapter, (b) have contributing factors related to a lack of lighting, and (c) where
lighting, if installed, would directly address the contributing factor(s) to the crashes.

Collision reporting forms and the crash data are not adequate means to distinguish between day
and nighttime conditions: the crash location, the reported crash times, and seasonal variations
should be used to determine which crashes qualify as nighttime crashes. Also:

e For sites where the number of nighttime crashes equals or exceeds the number of
daytime crashes, the above-mentioned crash and benefit-cost analysis should be
performed.

e For sites where these nighttime crashes involve pedestrians, refer to 1040.06(12).
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1040.06(1)(b) Locations With Nighttime Pedestrian Crashes

The mitigation of nighttime pedestrian crashes requires different lighting strategies than
vehicular crash locations. Provide light levels to emphasize crosswalks and adjacent sidewalks by
using positive lighting of the pedestrians.

Multilane highways with two-way left-turn lanes, in areas transitioning from rural land use to
urban land use, or areas experiencing commercial growth or commercial redevelopment, are
typically high-speed facilities with numerous road approaches and driveways. These approaches
allow numerous vehicle entry and exit points and provide few crossing opportunities for
pedestrians; consider additional illumination.

1040.06(2) Highways

Proposals to provide full (continuous) illumination require the approval of the Region and
State Traffic Engineers. Regions may choose to develop (regional or corridor-specific) system
plans for providing full (continuous) illumination. The State Traffic Engineer’s approval of a
system plan will eliminate the need for a project-specific approval from the State Traffic
Engineer.

The decision whether to provide full (continuous) illumination is to be made during the scoping
stage and communicated to the designers as soon as possible.

Continuous illumination should be considered when the crash analysis requirements in
1040.6(1) are met and a benefit/cost analysis between the required and full (continuous)
illumination exceeds 1.

On the main line of highways without full limited access control, consider full (continuous)
illumination if the segment of highway is in a commercial area and the crash analysis
requirements in 1040.6(1) are met, has raised channelization, has medium or high pedestrian
activity during night time hours, and an engineering study indicates that nighttime driving
conditions will be improved.

1040.06(3) Ramps

Consider additional illumination at ramps where the alignment or grade is complex.

1040.06(4) Vacant
1040.06(5) Crossroads
Consider additional illumination if the crossroad is in a short tunnel, an underpass, or a lid.
1040.06(6) Intersections Without Turn-Lane Channelization
Refer to Exhibit 1040-11.
1040.06(7) Short Tunnels, Underpasses, or Lids

Consider illumination of the sidewalk, walkway, or shared-use path if it is included as part of the
short tunnels, underpasses, or lids.
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1040.06(8) Work Zones and Detours

Consider temporary illumination of the highway through work zones and detours when changes
to the highway alignment or grade remain in place during nighttime hours and when the
following conditions may be present (see Exhibit 1040-24):

¢ Nonstandard roadway features such as narrow lanes, narrow shoulders, or
substandard shy distance to barriers or structures.

e The temporary alignment includes abrupt changes in highway direction or lane shifts
with substandard lane shift tapers.

e Other unusual highway features such as abrupt lane edge drop-offs, sudden changes in
pavement conditions, or temporary excavation or trenching covers.

e There is an anticipation of heavy construction truck traffic, possibly requiring flaggers,
entering and exiting the highway during nighttime hours.

For further information on work zones, see Chapter 1010.

1040.06(9) Transit Stops

The responsibility for lighting at transit stops is shared with the transit agency. Consider
illuminating transit stops with shelters as they usually indicate greater passenger usage.
Negotiation with the transit agencies is required for the funding and maintenance of this
illumination. Negotiating a memorandum of understanding (MOU) with each transit agency is
preferred over spot negotiations. If the transit agency is unable or unwilling to participate in the
funding and maintenance of the illumination, consider a single light standard positioned to
illuminate both the transit pullout area and the loading area.

1040.06(10) Bridges

Justification for illuminating the roadway/sidewalk portion of bridges is the same as that for
highways on either end of the bridge with or without full limited access control, as applicable.
Justification for illuminating the architectural features of a bridge structure requires the
approval of the State Traffic Engineer. For justification for illuminating pedestrian walkways or
bicycle trails under a bridge, see 1040.06(12).

1040.06(11) Railroad Crossing Without Gates or Signals

Consider the illumination of railroad crossings without gates or signals when:

¢ The crash history indicates that motorists experience difficulty in seeing trains or
control devices.

e There are a substantial number of rail operations conducted during nighttime hours.

e The crossing is blocked for long periods due to low train speeds.

¢ The crossing is blocked for long periods during the nighttime.

For further information, see the MUTCD.
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‘ 1040.06(12) Sidewalks, Walkways, and Shared-Use Paths

Consider illumination of a pedestrian walkway if the walkway is a connection between two
highway facilities. This could be between parking areas and rest room buildings at rest areas;
between drop-off/pick-up points and bus loading areas at flyer stops; or between parking areas
and bus loading areas or ferry loading zones. Consider illuminating existing sidewalks, walkways,

| and shared-use paths if security problems have been reported or are anticipated. Under these
conditions, these facilities are illuminated to the level shown in Exhibit 1040-25.

1040.07 Design Criteria
1040.07(1) Light Levels

Light levels vary with the functional classification of the highway, the development of the
adjacent area, and the level of nighttime activity. Light level requirements for highways and
other facilities are shown in Exhibit 1040-25. These levels are the minimum average light levels
required for a design area at the end of rated lamp life for applications requiring a spacing
calculation. Light level requirements are not applicable for single light standards or security
lighting installations where:

¢ The light level is reduced to approximately 25% of the required light level in parking
lots and parking lot loading areas during periods of low usage at night.

¢ Walkway or path illumination is installed only at areas where shadows and horizontal
and vertical geometry obstruct a pedestrian’s view.

Light level requirements are applicable when:

¢ The complete walkway or path is to be illuminated for public safety.

The access areas used for interior inspection of floating bridges or steel box/concrete box girder
bridges are exempt from lighting level and lighting ratio design requirements.

For design-level classifications of highways, see Chapters 1100, 1120, 1130, and 1140.
1040.07(1)(a) Activity Areas

The types of activity areas (shown below) are related to the number of pedestrian crossings
through the design area. These crossings need not occur within a single crosswalk and can be at
several locations along the roadway in an area with pedestrian generators. Land use and activity
classifications are as follows:

1040.07(1)(a)(1) High Activity

Areas with over 100 pedestrian crossings during nighttime peak hour pedestrian usage.
Examples include downtown retail areas; near outdoor stage theaters, concert halls,
stadiums, and transit terminals; and parking areas adjacent to these facilities.

1040.07(1)(a)(2) Medium Activity

Areas with pedestrian crossings that number between 11 and 100 during nighttime peak
hour pedestrian usage. Examples include downtown office areas; blocks with libraries,
movie theaters, apartments, neighborhood shopping, industrial buildings, and older city
areas; and streets with transit lines.
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1040.07(1)(a)(3) Low Activity

Areas with pedestrian crossings that number less than 11 during the nighttime peak hour
pedestrian usage. Examples include suburban single-family areas, low-density residential
developments, and rural or semirural areas.

1040.07(2) Design Areas

The design area is that portion of the roadway, parking lot, or other facility subject to the
minimum light level, minimum average light level, uniformity ratio, and maximum veiling
luminance ratio design requirements. This encompasses the area between the edges of the
traveled way along the roadway; the outer edges of the stopping points at intersections; and,
when present, a bike lane adjacent to the traveled way. When the roadway has adjacent
sidewalks, the design area includes these features; however, sidewalks adjacent to the traveled
way are exempt from maximum veiling luminance ratio requirements.

1040.07(2)(a) Design Area Requirements

Design area requirements for various applications are shown in Exhibits 1040-1a through 1040-
24 and are described in the following:

1040.07(2)(a)(1) Single-Lane Off-Ramp

Two main line through lanes and the ramp lane, including gore area, from the gore point
(beginning of wide line) to a point 200 feet (minimum) downstream of the gore point. A
100-foot longitudinal tolerance either way from the gore point is allowed.

1040.07(2)(a)(2) Two-Lane Off-Ramp

Two main line through lanes and both ramp lanes, including gore area, from a point 200 feet
upstream of the gore point (beginning of wide line) to a point 200 feet downstream of the
gore point. A 100-foot longitudinal tolerance either way from the gore point is allowed.

1040.07(2)(a)(3) Single-Lane On-Ramp

Two main line through lanes and the ramp lane, from a point where the ramp lane is
10 feet wide to a point 200 feet downstream. A 100-foot longitudinal tolerance either way
is allowed; this includes auxiliary lane on-connections and lane reductions.

1040.07(2)(a)(4) Two-Lane On-Ramp

Two main line through lanes and the ramp lanes from a point where the ramp width is 22
feet wide to a point 200 feet upstream and 200 feet downstream. A 100-foot longitudinal
tolerance either way is allowed.

1040.07(2)(a)(5) Intersections Channelized With Pavement Markings

When the leg of an intersection is two lanes wide or less, the design area starts at the stop
bar and encompasses the intersection area. When the leg of an intersection is three or more
lanes wide, the design area starts 25’ before the stop bar and encompasses the intersection
area.
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1040.07(2)(a)(6) Intersections With Raised Channelization

The design area has two components: the intersection area and the approach areas. The
intersection area is the area between the stopping points on both the main road and the
minor road, including marked or unmarked crosswalks. The approach areas are the areas on
the main roadway between the stopping point and where the left-turn taper begins.

1040.07(2)(a)(7) Unchannelized Intersection

The area between the stopping points on both the main road and the minor road, including
marked or unmarked crosswalks.

1040.07(2)(a)(8) Railroad Crossing

The roadway width from a point 50 feet on either side of the track (the approach side only
for one-way roadways).

1040.07(2)(a)(9) Transit Loading Area

The lane width and length designated for loading.

1040.07(2)(a)(10) Major Parking Lot

The entire area designated for parking, including internal access lanes.

1040.07(2)(a)(11) Scale Platform at Weigh Site

The approach width from the beginning of the scale platform to the end of the platform.

1040.07(2)(a)(12) Inspection Area at Weigh Site

The area dedicated to inspection as agreed upon with the Washington State Patrol.
1040.07(2)(a)(13) Bridge Inspection Lighting System

Fixtures are to be ceiling mounted. For steel box girders bridges, the spacing shall not be
greater than the smaller of 4 times the web depth or 25 ft. For concrete box girder bridges,
the spacing shall not be greater than the smaller of 8 times the web depth or 50 ft.
Illumination is to consists of a 100 watt incandescent (or fluorescent equivalent) fixture. The
bulb should have a minimum of 1600 lumens. Each fixture is to be designed with a 20 amp
rated ground fault circuit interrupt (GFCI) receptacle. A light switch is needed at each
entrance to any common inspection area. For inspection areas with two or more entrances,
three-way or four-way switches are required.

1040.07(3) Daytime Light Levels for Tunnels, Lids, and Underpasses

It is important to provide sufficient illumination inside a tunnel. When driving into and through a
tunnel during the day, a driver’s eyes have to adjust from a high light level (daylight) to a lower
lighting level inside the tunnel. Motorists require sufficient time for their eyes to adapt to the
lower light level of the tunnel itself. When sufficient lighting is not provided in the threshold,
transition, or interior zones of a tunnel, a motorist’s eyes may not have enough time to adapt
and may experience a “black hole” or “blackout” effect. This “black hole” effect may cause a
motorist to slow down, reducing the efficiency of the roadway. When leaving the tunnel, the
driver’s eyes have to adjust from a low lighting level back to daytime conditions. The full design
considerations for tunnel lighting are covered in 1040.02(2) in the Design Guidance section.
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¢ All designs for illuminating tunnels are to be reviewed and approved by the State
Traffic Engineer.

¢ Long tunnels are divided into zones for the determination of daytime light levels. The
zones are Threshold Zone, Transition Zone(s), and Interior Zone. Each zone length is
calculated using the method described in ANSI/IES RP-22-11.

e The designer of a long tunnel shall perform a Lseq (Equivalent Veiling Luminance)
calculation. Lseq values obtained from this calculation shall be used to reduce (or
increase) the Suggested Daytime Maintained Average Pavement Luminance Levels
where indicated.

e Tunnel wall illumination is required.

e The approach and exit roadways shall have a nighttime luminance level of no less than
one third of the tunnel interior level for one safe stopping sight distance (SSSD).

e Provide illumination of fire protection equipment, alarm pull boxes, phones, and
emergency exits in long tunnels. (See NFPA 502 for additional information.)

¢ Short tunnels and underpasses in rural areas or with low pedestrian usage normally do
not have daytime illumination. Short tunnels and underpasses in urban areas with high
pedestrian usage may require daytime and nighttime illumination. Consultation with
the affected local agency is recommended. Short tunnels and underpasses are treated
the same as an entrance zone on a long tunnel to establish daytime light levels.

¢ Nighttime light level requirements for short tunnels on continuously illuminated
roadways are the same as the light level required on the roadway outside the tunnel.

1040.07(4) Light Standards
1040.07(4)(a) Light Standards on State Highway Facilities

Light standards are the most common supports used to provide illumination for highway
facilities. The 40-foot and 50-foot light standards with slip bases and Type 1 mast arms are
predominantly used on state highways. The angular Type 2 mast arms are allowed only to match
existing systems. Use Type 1 mast arms on all new systems. Cities and counties may elect to use
different mounting heights to address factors unique to their environments. On state highways,
alternative light standards may be considered if requested by the city or county, provided they
agree to pay any additional costs associated with this change.

The typical location for a light standard is on the right shoulder. When considering designs for
light standards mounted on concrete barrier in the median, consider the total life cycle cost of
the system, including the user costs resulting from lane closures required for relamping and
repair operations. Light standards located in the vicinity of overhead power lines require a
minimum 10 foot circumferential clearance from the power line (including the neutral
conductor) to any portion of the light standard or luminaire. Depending on the line voltage, a
distance greater than 10 feet may be required (WAC 296-24-960). Consult the HQ Bridge and
Structures Office when mounting light standards on structures such as retaining walls and bridge
railings.
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It is preferable to locate a light standard as far from the traveled way as possible to reduce the
potential for impacts from errant vehicles. The typical luminaire position is mounted directly
over the edge line plus or minus 4 feet. However, some flexibility is acceptable with the
luminaire position to allow for placement of the light standard provided light levels, uniformity,
and maintenance considerations are also addressed and with the Region Traffic Engineer’s
approval. On Type Il signal standards, luminaires may be placed more than 4 feet from the edge
line.

Standard mast arm lengths are available in 2-foot increments between 6 and 16 feet. The
preferred design for a single-arm light standard is a 16-foot mast arm installed on a 40-foot or
50-foot standard. The maximum allowable mast arm length for a single-arm light standard is

16 feet. The preferred design for a double mast arm light standard has mast arms between

6 feet and 12 feet in length, installed on a 40-foot or 50-foot standard. The maximum allowable
mast arm length for a double luminaire light standard is 12 feet.

When light standards are located within the Design Clear Zone, breakaway and slip base
features are used to reduce the severity of an impact. (See Chapter 1600 for additional guidance
on clear zone issues.)

In curb and sidewalk sections, locate the light standard behind the sidewalk. Slip bases on light
standards are a safety requirement for roadways where the posted speed is 35 mph or higher.
They are not always desirable at other locations. Fixed bases are installed in the following
locations:

e Parking lots.
e Medians where the light standard is mounted on median barrier.
¢ Behind traffic barrier, beyond the barrier’s deflection design value (see Chapter 1610).

¢ Along pedestrian walkways, bike paths, and shared-use paths.
1040.07(4)(b) Light Standard Heights

Standard pole heights (20-foot, 30-foot, 40-foot, or 50-foot) are readily available from local
distributors and manufacturers. Light standards can also be supplied with other lengths.
However, WSDOT Maintenance offices cannot stock poles with nonstandard lengths for use as
replacements in the event of a knockdown. Nonstandard lengths in 5-foot increments (25-foot,
35-foot, or 45-foot) will require a longer delivery time. Other nonstandard lengths (for example,
27-foot, 33-foot, 43-foot, or 47-foot) will not only require a longer delivery time, they will also
be more expensive.

In almost all cases, use standard pole heights of 40 feet and 50 feet for roadway illumination.
Structure-mounted light standards may need to be shorter than the standard 40-foot or 50-foot
grade-mounted pole. It is acceptable to use 20-foot or 30-foot light standards on bridges,
retaining walls, or other structures to compensate for top-of-structure elevation above the
roadway surface. Use of these standard pole heights will result in variable mounting heights for
the luminaires. Luminaire mounting height is defined as the actual distance from the roadway
surface directly under the luminaire to the luminaire itself. Use the actual mounting height at
each location when calculating light standard spacing. Luminaires with a mounting height over
50 feet require lowering devices.
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High mast light supports may be considered for complex interchanges where continuous lighting
is justified. High mast lighting may be considered for temporary illumination areas during
construction. Initial construction costs, long-term maintenance, clear zone mitigation, spillover
light onto adjacent properties, and negative visual impacts are important factors when
considering high mast illumination.

Shorter light standards of 30 feet or less may be used for minor parking lots, trails, pedestrian
walkways, and locations with restricted vertical clearance.

1040.07(4)(c) Standard Luminaire

The cobra head-style, high-pressure sodium vapor luminaire with Type Ill, medium distribution
full cut off fixture is the normal light source used for state highway lighting. A Type llI
distribution projects an oval pattern of light on the roadway, and a Type V distribution projects a
circular pattern. Post top-mounted luminaires and other decorative light fixtures with Type V
patterns are more effective for area lighting in parking lots and other locations where more
symmetrical light distribution patterns are used. The standard wattages for High Pressure
Sodium Luminaires are 200W, 250W, and 400W.

There is currently a transition from HPS luminaires to LED luminaires for Cobra head-style
fixtures. LED luminaires can be installed on a project with HQ Traffic approval. The HQ Traffic
Office will then direct the designer on which LED fixtures they can use on a project.

1040.07(4)(d) Electrical Design

For an example of circuit layout, conductor sizing, conduit sizing, overcurrent protection device
sizing, and other electrical design calculations, see the Power Supply Design material located
at:“D http://www.wsdot.wa.gov/design/traffic/electrical/training.htm

An example of illumination design grid layouts and calculations is located in the lllumination
Design for Transportation Applications material located in the link above.

The illumination circuitry is to be laid out so that if four or more luminaires are installed, it
should have a minimum of two circuits. The intent is to make sure that if a circuit fails, there will
still be partial lighting from the other circuits.

The maximum allowable junction box spacing is as follows:

1. 360 feet allowed between in grade junction boxes with a straight pull.

2. 180 feet when conduit run is along a curve or when the conduit makes a 30 degree or
greater change in direction.

3. 180 feet between NEMA junction boxes in traffic barrier, retaining wall, or structure.

4. Ajunction box is required within 5 feet minimum (preferred) & 10 feet maximum of the
luminaire base, regardless of the luminaire spacing.

5. 360 feet between NEMA junction boxes when fiber optic cable is run through conduit in
traffic barrier, retaining wall, or structure.

6. Pull Box interconnect to Traffic Signal — spacing is 500 feet maximum. Disclaimer: This would
only apply to a single fiber optic cable.

7. 1,000 feet between cable vaults or pull boxes — main line fiber optic cable.
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1040.07(5) Adaptive Lighting

Adaptive Lighting Systems may be used at select locations where changing traffic conditions
allow for lowering of light levels or the changing of a required design area. Some examples
would be: the Pedestrian/Area Classification changes requiring different levels; traffic volumes

drop sharply; or chain up/chain off areas. Region and State Traffic Engineers’ approval is
required for adaptive lighting systems.

1040.08 Documentation

Refer to Chapter 300 for design documentation requirements.
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Exhibit 1040-1a Freeway Lighting Applications

See Figure 1040-2 for
Additional Details

Off-Ramp

Off-Ramp 4 On-Ramp

> Two-Lane Crossroad

Required lllumination for a Typical Diamond Interchange
Shown for single-lane ramp connection and a two-lane crossroad without channelization.

- 200 ft Min. o

Beginning of _/
Wide Line

Single-Lane Off-Connection
The design area may be shifted up to 100 ft from the beginning of the wide line; a minimum
of two light standards of standard pole height required for design area.

_ 200 ftMin. _|_ 200 ft Min. _|
4

Beginning of
Wide Line

Two-Lane Off-Connection: One Exit Only Lane; One Optional Lane
The design area may be shifted up to 100 ft from the beginning of the wide line; a minimum of
three light standards of standard pole height required for design area.
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Chapter 1040

Exhibit 1040-1b Freeway Lighting Applications

10 ft Ramp Width

Single-Lane On-Connection

The design area may be shifted up to 100 ft from the 10-ft-wide ramp point; a minimum of
two light standards of standard pole height required for design area.

——
——
——

200 ft Min.

End of Wide Line/

Auxiliary Lane at On-Connection

The design area may be shifted up to 100 ft from the end of wide line; a minimum of three light standards of

standard pole height required for design area.

200 ft Min.

o
3
g
3
o
v

kY

‘22 ft Ramp Width

Two-Lane On-Connection; One Auxiliary Lane; One Merge Lane

200 ft Min.

The design area may be shifted up to 100 ft from the 22-ft-wide ramp point; a minimum of three light standards of

standard pole height required for design area.
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Exhibit 1040-1c Freeway Lighting Applications

200 ftMin. _ =

End of Lane and
Beginning of
Wide Line

Single Exit-Only Lane
The design area may be shifted up to 100 ft from the end of lane and the beginning of wide line;
a minimum of two light standards of standard pole height required for design area.

ATII AT
s -

_-200 ft Min. | 200 ft Min.

A

Beginning of
Wide Line

Legend
[77777]  Design Area

Two Exit-Only Lanes
The design area may be shifted up to 100 ft from the end of lane and the beginning of wide line;
a minimum of three light standards of standard pole height required for design area.
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Chapter 1040

Exhibit 1040-2 Freeway Ramp Terminals

Radius Return -

=]

Stop Line or
Radius Return
Point (Typ.)

Radius Return
Point (Typ.)

oint (Typ.)
Off Ramp With Single-Lane Crossroad
=
\\\\ &‘\\\\\
Woel
\\0 \\
WAL Radius Return

Point (Typ.)

Legend
7~77] Intersection Design Area

Off-Ramp With Multilane Crossroad
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Exhibit 1040-3 Ramp With Meter

See Exhibit 1040-1b for
Required Illuminaiton

- Ramp_ Meter :\

Stop Line—._ N\ I s

Single-Lane On-Ramp

See Exhibit 1040-1b for
Required llluminaiton

LPQint at Which Merging Lane is 10ft

Legend

W//A Design Area

Multilane On-Ramp With HOV Bypass Lane
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Exhibit 1040-4 Vacant
Exhibit 1040-5 HOT (High-Occupancy Toll) Lane Enter/Exit Zone

Extend Design Area 50 ft
/.: - Beyond End of Barrier or
. / Striping
E.nter,-‘Exrl Zo.ne d
Distance Varies
(Typ. 1500

Double Wide Lane Line 200 ft 2501t
or Barrler Line

———  HOT Lane \‘-\ 0

—

——

— ‘-\

\
% Double Wide Lane Line
or Barrier Line

Legend

Design Area

A minimum of two light standards of standard pole height required for each design area.

Exhibit 1040-6 Lane Reduction

200 ft Min.

Taper

10-ft Lane Width

A minimum of two light standards of standard pole height required for design area;
design area may be shifted 100 ft.
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Exhibit 1040-7 Vacant

Exhibit 1040-8a Intersection With Left-Turn Channelization: Divided Highway

Sto_F Line J 1
YP. | '.\
‘ ‘ 25t
Marked or Unmarked ’<——-
Crosswalk (Typ.) _\
z o
25ft | ‘
Jl‘rr Legend
I [
/) Intersection Design Area
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Exhibit 1040-8b Intersections With Left-Turn Channelization

Marked Crosswalk

25ft Beginning of Full Left-Tumn
H / Roadway Width (Typ.)

Painted l
Channelization (Typ.)

Intersection With Low-Profile Left-Turn Channelization Pavement Markings

Beginning of Full Left-Turn
Roadway Width

Beginning of Raised
Channelization

25ft Taper 25ft

| |
AT TR’
R R R -

Raised Channelization

N

Legend
N\ Approach Design Area

/] Intersection Design Area

Intersection With Raised Left-Turn Channelization
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Exhibit 1040-9 Vacant

Exhibit 1040-10 Intersections With Traffic Signals

Marked or
— Unmarked Crosswalk

Two-Lane (Major)
Roadway

Stop Line /.
Typ.

/7] _— Two-Lane (Minor)
L Roadway Legend

Sth Line —_
YP. h

,—Multilane (Major)
/ Roadway

“~Marked or Unmarked
Crosswalk

Two-Lane (Minor)
Roadway

Four-Way Intersection With Multilane Major Approaches
A minimum of two light standards required for design area.

Multilane (Major)
/ Roadway 25ft
Two-Lane (Major)
/ Roadway - = - T

25t

Marked or Unmarked

Marked or Unmarked
Crosswalk

Crosswalk . \
‘ \ Two-Lane (Minor) \
Two-Lane (Minor} | ) Roadway IJ Stop Line
Roadway \H Stop Line vp.
Typ.
Minor Tee Intersection Major Tee Intersection
A minimum of two light standards is
required for design area.
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Chapter 1040

Exhibit 1040-11 Intersection Without Channelization

Marked or Unmarked

Crosswalk j\\

A\

Two-Lane (Major)
/" Roadway

/

Radius Return J/

Point (Typ.)

e

— Stop Line

>

.

e

Two-Lane (Minor)
Roadway

Legend
/)  Design Area
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lllumination

Exhibit 1040-12 Roundabout

See Note 9
* i 1
N %
See Note 3

M

See Note 8—-

Z

.4
]

%

¥
X
..A'Il.

T
<

; 7
Luminaire Exclusion N R 74 See Note 1
Zone (Typical)
See Note 7

~— See Note 5

One Way

Legend

|//// Intersection Design Area

o] Approach Design Area

[22555]  Luminalre Exclusion Area

Notes

1.

Exclude Truck Apron from lighting
calculations.

Exclude the portion inside the
2ft offset areas of the raised
channelization islands from
calculation.

All channelization 2ft wide or less
is included in the Approach
Design Area calculation.

When a leg of the roundabout is
a one-way roadway, the
Approach Design Area starts at
the beginning of the raised
channelization, or 50ft from the
outside edge of the circulating
roadway, or 50ft beyond a
sidewalk, whichever

is further.

A sidewalk is included in the
Intersection Design Area
calculation when a planting strip
is less than 15ft wide.

Install luminaire to provide
positive illumination of raised
channelization. The preferred
luminaire location would be from
20’ to one mounting height’s
distance in front of the raised
channelization.

Do not install luminaire in the
area from 20’ in front of the
crosswalk to 20’ past the
crosswalk.

Install luminaire to provide
positive illumination of the
crosswalk for approaching
vehicles. The preferred luminaire
location would be one mounting
height’s distance in front of the
crosswalk.

If approach intersection area
requires more than one
luminaire, the last luminaire on
that approach chain can be
replaced with a ground-mounted,
internally illuminated bollard
with sign in place of 2™
luminaire.
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Exhibit 1040-13 Railroad Crossing With Gates or Signals

50 ft Min. .
- e Railroad Track . Light Standard (Typ.)
éﬁg 0 ;E‘

— X
} Qs

/ .
Railroad Signal / 50 ft Min.

or Gate (Typ.)

Legend

VA Design Area

Exhibit 1040-14 Midblock Pedestrian Crossing

X = Distance From Nose of Divider —
\

to Crosswalk (1st Case) or \ . .
40 ftMin, (2nd Case) | ZfMin || 50 _ft Min.
(Typ.) (Typ.)
N
B Sidewalk
Planting_Strip 5 7
_ _ Ny — _ _
A X —
1st Case
Two-Way Left-Turn Lane & (I/ M Raised Median Section
X .
— ‘-—-* Stop Line (Typ.
— I _ 2nd Case P 7(yp)
>4 Planting Strip
| Sidewalk
20 ft | 20 ft

Locate luminaire one
mounting height distance
from crosswalk

Legend

|77/ Design Area
m Luminaire Exclusion Zone

A minimum of two light standards of standard height is required for the design area.
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Exhibit 1040-15 Transit Flyer Stop

— Sidewalk
7

| -
| _— Loading Pad

e
|
|
|
|
|

7
Full Width Roadway —
|
|
Legend
|
VIIIA Design Area
|
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Exhibit 1040-16 Major Parking Lot

|
M2 il
.
.

— XXM

Bus Loading Zone

L,

||||i|K

Legend

Parking Design Area

[o0000]  Bus Loading Zone Design Area
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Exhibit 1040-17 Minor Parking Lot

Minor Parking Lot
Edge of Traveled Way —, “““““ “““ ‘
\.\ // p /
= 5 N ———
»
- Edge of Pavement
Legend
Design Area
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Exhibit 1040-18 Truck Weigh Site

Intersection of Ramp
and Curve Centerline .

50 ft 50 ft,

50 ft, 50 ft

100 ft

Inspection Building/Area

y; o
Truck Scale —"

=
8

Intersection of Ramp _/ I '
and Curve Centerline

Hwy Lanes —~

Legend
V/7777] Design Area
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Chapter 1040

lllumination

Exhibit 1040-19 Safety Rest Area

Intersection of Roadway
and Curve Centerline \ 6@

Intersection of Roadway
and Curve Centerline

AN
Vi

00T
Rossstetelelts

Legend

Diverge/Merge Design Area

Truck Parking Design Area

Passenger Vehicle Parking Design Area
Pedestrian Walkway Design Area

Walkway/Bicycle Trail
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Exhibit 1040-20 Chain-Up/Chain-Off Parking Area

|
N
N

BRI\

Taper varies -
See Ch. 1270

Taper varies -
See Ch. 1270

Begin chain-up/ t End chain-up/chain-off area
chain-off area
Full-width parking area

Legend

Design Area with 0.9 fc

Design Area with 1.6 fc
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Exhibit 1040-21 Vacant

Exhibit 1040-22 Bridge Inspection Lighting System

50 ft Max. (Typ.
- 2 (TyP) — 2 Duplex Receptacles on
'/ Each Side of Diaphragm
/| Access Blockout
Pier 1 _——2 Duplex Receptacles on Pier 3
{Abutment) A Separate Circuits (Typ.) ) (Abutment)
¢ N Pier 2 / )
—12.5 ftMax. | Conduitto — 125 ftMax.— /' Nema Junction —
o (Typ) Power Source ) (Typ.) oo™/ Box (Typ.)
- HeN : Girder A
i |
5 ‘__ S ( ( ;
. T J Access Hatch —
) \ Typ.
Interior Lighting — — : (Typ.)
( Fixture (Typ.) ‘_]
“~— 3-Way Interior Diaphragm Access
Lighting Switch Blockout
(Typ.)
Maximum Lighting Fixture Spacing (S):
Steel Box Girder Bridge S= 4 x (WEB DEPTH) < 25 FT
Conrecte Box Girder Bridge S = 8 x (WEB DEPTH) < 50 FT
WSDOT Design Manual M 22-01.11 Page 1040-35
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Exhibit 1040-23 Traffic Split Around an Obstruction

/ - Splitter Island

RARAL

i

_ 300 ftMin. _ _ L L 300 ft Min. _|

Legend
[77777] Design Area

For speeds 45 mph or more: L = WS
For speeds less than 45 mph: L = WS*/60

L = Taperinfeet
W = Width of offset in feet
S = Posted speed

Note:

For temporary work zone plan applications, a site-specific traffic control plan is required. Refer to Chapters 1610
and 1620 for traffic barrier and attenuator information, Chapter 1010 for work zone information, and Chapter
1020 for signing information.
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Exhibit 1040-24 Construction Work Zone and Detour

200 ft Min.
Point Where Nonstandard Shoulder Width |“—“|
Begins and Where Barrier is Placed (Typ.) -
¥
LA AT LA ‘
= e
Lo
L
— -
Detour Traffic
Portable or Temporary
Traffic Signal and —,
lllumination System (Typ.) \\ y 40 ft Min.(Typ.)

Length of
' Structure or

Work Area

Legend

Design Area

Lane Closure With Barrier and Signals Without Flaggers or Spotters
One-direction closure shown/other direction closure typical.

Note:

For temporary work zone plan applications, a site-specific traffic control plan is required. Refer to Chapters 1610
and 1620 for traffic barrier and attenuator information, Chapter 1010 for work zone information, and Chapter
1020 for signing information. Refer to the MUTCD Typical Application 12 for additional details.
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Chapter 1040

Exhibit 1040-25 Light Levels and Uniformity Ratios

Light Level and Uniformity Ratio Chart

Minimum Average Maintained Horizontal
Light Level” , Maximum
: : . e . Ma_mmu.m Veiling
Highway Design Class Pedestrian/Area Classification Uniformity .
Ratiot! Luminance
High Medium Low Ratio'®
(footcandles) | (footcandles) |(footcandles)
Highways With Full Access Control™&!
Main Line 0.6 0.6 0.6 4:1 0.3:1
Ramps 0.6 0.6 0.6 4:1 0.3:1
Crossroads 0.6 0.6 0.6 4:1 0.3:1
Ramp Intersections 0.9 0.9 0.9 4:1 0.3:1
Highways Without Full Access Control®'®
Main Line 2 0.9 0.6 4:1 0.3:1
Intersections 2 0.9 0.9 4:1 0.3:1
Other llluminated Features
Construction Lanes and Detours 1.0 1.0 1.0 4:1 0.3:1
Major Parking Lots/Rest Areas 0.8 0.8 0.8 4:1 0.3:1
Vehicle Inspection Areas 2.0 2.0 2.0 4:1 0.3:1
Sidewalks, Walkways & Shared Use 0.8 0.8 0.8 4:1 0.3:1
Paths
Weigh Scales 0.8 0.8 0.8 4:1 0.3:1
Transit Stops” 2.0 2.0 2.0 NALZ 0.3:1
Midblock Ped X-ing 2.0 2.0 2.0 4:1 0.3:1

Notes:

[1] The minimum light level is 0.2 footcandle (fc) for any application with a minimum average maintained horizontal light level of
0.6 fc. The minimum light levels for all other applications are controlled by the uniformity ratio.

[2] Light level and uniformity ratio apply only when installation of more than one light standard is justified.

[3] Light levels shown also apply to modified and partial limited access control.

[4] Forsingle light standard installations, provide the light level at the location where the bus stops for riders

(see 1040.06(6)).

[5] Minimum Average Maintained Light Level/Minimum Light Level = Maximum Uniformity Ratio.

[6] Maximum Veiling Luminance/Average Luminance = Maximum Veiling Luminance Ratio.

[7Z] The Maximum Uniformity Ratio is 4:1 when more than one light standard is justified.

[8] Roundabout illumination shall meet intersection lighting requirements for the associated roadway classification.

Page 1040-38
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Chapter 1050 Intelligent Transportation Systems

1050.01
1050.02
1050.03
1050.04
1050.05

General

References

Systems Engineering

FHWA Washington Division ITS Project Contracting Guidance
Documentation

1050.01 General

Intelligent Transportation Systems (ITS) have the potential to reduce crashes and increase
mobility of transportation facilities. They also enhance productivity through the use of advanced
communications technologies and their integration into vehicles and the transportation
infrastructure. These systems involve a broad range of wireless and wire line communications-
based information, electronics, or information processing technologies. Some of these
technologies include cameras, variable message signs, ramp meters, road weather information
systems, highway advisory radios, traffic management centers, and adaptive signal control
technology (ASCT). ASCT is a traffic signal system that detects traffic conditions and adjusts
signal timing remotely in response. More information on ASCT can be found at:

“B www.fhwa.dot.gov/everydaycounts/technology/adsc

The purpose and direction of ITS for the Washington State Department of Transportation
(WSDOT) can be found in the Statewide Intelligent Transportation Systems Plan, which is
available upon request from the Headquarters (HQ) Traffic Operations Office. The plan identifies
the current and long-term ITS needs to meet the objectives identified in Moving Washington,
WSDOT’s program to fight traffic congestion.

The Statewide ITS Plan is a comprehensive document that discusses:

¢ The history of ITS deployment in Washington.

e How ITS meets WSDOT's transportation vision and goals.

e The current state of ITS deployment.

e WSDOT's near-term ITS plans.

e How projects are prioritized.

e What long-term ITS issues WSDOT needs to begin planning for.

Due to the dynamic nature of ITS, printed guidance is soon outdated. Detailed design guidance
and current practices are located on the following websites. For additional information and
direction, contact the region Traffic Engineer or the HQ Traffic Operations Office:

“B www.wsdot.wa.gov/design/traffic/
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1050.02 References

23 Code of Federal Regulations (CFR), Part 940, Intelligent Transportation System
Architecture and Standards
“® http://www.ecfr.gov

USDOT, Systems Engineering for Intelligent Transportation Systems, FHWA-HOP-07 069,
January 2007
“® http://ops.fhwa.dot.gov/publications/seitsguide/index.htm

USDOT/CalTrans, Systems Engineering Guidebook for Intelligent Transportation Systems,
Version 3, November 2009
“B http://www.fhwa.dot.gov/cadiv/segb/

USDOT, Model Systems Engineering Documents for Adaptive Signal Control Technology
(ASCT) Systems, FHWA HOP-11-027, August 2012
“B http://www.ops.fhwa.dot.gov/publications/fhwahop11027/index.htm

Manual on Uniform Traffic Control Devices for Streets and Highways, USDOT, FHWA; as
adopted and modified by Chapter 468-95 WAC “Manual on uniform traffic control devices
for streets and highways” (MUTCD)

B www.wsdot.wa.gov/publications/manuals/mutcd.htm

SAFETEA-LU (Safe Accountable Flexible Efficient Transportation Equity Act: A Legacy for Users)
“® http://www.fhwa.dot.gov/safetealu/index.htm

MAP-21 (Moving Ahead for Progress in the 21st Century Act)
“® http://www.fhwa.dot.gov/map21/

WSDOT Northwest Region Traffic Design
‘B http://www.wsdot.wa.gov/northwest/trafficdesign

WSDOT Traffic Design
“® http://www.wsdot.wa.gov/design/traffic/

1050.03 Systems Engineering

Systems engineering is a typical part of any ITS project development process. It is required on
any federal-aid project that has an ITS work element, per 23 CFR 940.11. Systems engineering
is an interdisciplinary step-by-step process for complex projects (such as ITS projects) to:

e Assess a system’s needs and its relationship to the regional architecture.

¢ Plan a project that meets those needs as well as stakeholder needs and expectations.
¢ Define other specific requirements for the project/system.

¢ Develop and implement the project/system.

¢ Define the operations and maintenance requirements for the system.

e Plan for the refinement or replacement of the system.

Using systems engineering on ITS projects has been shown to increase the likelihood of a
project’s success. A successful project is one that meets the project scope and stakeholder/
project sponsor expectations, is completed on time and within budget, and is efficient and
cost-effective to operate and maintain.
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Chapter 1050 Intelligent Transportation Systems

The level of systems engineering used for a project should be on a scale commensurate with
the scope, cost, and risk of the project. Complete the Intelligent Transportation Systems (ITS)
Systems Engineering Analysis Worksheet in Exhibit 1050-2, or a document with the same
information, for all federal-aid projects that include ITS elements. Completing the Worksheet
will meet the minimum requirements in 23 CFR 940.11 for systems engineering, determine the
project’s risk, and determine if a more in-depth systems engineering analysis is required. The
Worksheet and the four systems engineering documents outlined below are to be completed
with coordination between the project engineer and region Traffic Engineer.

As shown in the Worksheet, a more in-depth analysis requires that the following four
documents be completed and used to implement the project. These documents are produced
as the result of the steps in the systems engineering process.

1. Concept of Operations: This document defines the problem, the project’s goals, stakeholder
needs and expectations, constraints, and the way the ITS system is required to operate and
be maintained.

2. System Requirements: This document contains specifications of what the system is required
to do, how well it is required to do it, and under what conditions. These requirements are
based on the goals, stakeholder needs and expectations, constraints, and operation and
maintenance requirements documented in the Concept of Operations.

3. System Verification Plan: This document describes how the agency will verify that the
system being built meets the requirements in the System Requirements document. The
agency will implement the System Verification Plan to ensure all system requirements are
verified before it accepts the system.

4. System Validation Plan: This document describes how the agency will assess the system’s
performance against the goals, stakeholder needs and expectations, constraints, and
operation and maintenance requirements documented in the Concept of Operations. The
goal is for the agency to understand and review the strengths and weaknesses of the system
and identify any new opportunities and needs if appropriate. The agency will implement the
System Validation Plan after it accepts the system. This evaluation sets the stage for the
next time the system/project is changed or expanded.

For specific guidance on developing the four systems engineering plans listed above, see the
plan templates in the USDOT/CalTrans document, Systems Engineering Guidebook for Intelligent
Transportation Systems, Version 3, November 2009. Pertinent page numbers include:

¢ Concept of Operations Template: Page 254

¢ System Requirements Template: Page 257

e Verification Documents Plan Template: Page 269
¢ Validation Documents Plan Template: Page 278

For Adaptive Signal Control Technology Projects (ASCT) using the latest edition of the USDOT
Model Systems Engineering Documents for Adaptive Signal Control Technology (ASCT)
Systems, FHWA-HOP-11-027, August 2012, is required.
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As each phase of an ITS project is completed, a report is to be submitted by the Project Engineer
to the region Traffic Engineer describing how the project is meeting the requirements outlined
in the above systems engineering plans. Approvals for ITS projects are dependent upon project
complexity and cost. (See Chapter 300 for ITS project approval requirements.)

Systems engineering costs are to be estimated and incorporated into the construction
engineering (CE) and project engineering (PE) portions of the construction estimate.

For further project development guidance related to procurement and administration of
Federal-Aid Intelligent Transportation System (ITS) contracts, see 1050.04.

1050.03(1) Systems Engineering Process “V” Diagram

The systems engineering process contains a number of steps that are not included in a
traditional project delivery process. The systems engineering process is often referred to as the
“V"” diagram (see Exhibit 1050-1). An ITS project begins on the left side of the “V” and progresses
down the left side and then up the right side. Then the project is evaluated by validating and
verifying the elements on the right side of the “V” with the elements on the left side.

The Federal Highway Administration (FHWA) and WSDOT are in agreement that, for project
development and delivery, the most critical portions of the systems engineering process are

the Concept of Operations; System Requirements; System Verification; and System Validation.
As a result, the Intelligent Transportation Systems (ITS) Systems Engineering Analysis Worksheet
in Exhibit 1050-2 is focused on these core areas.

Exhibit 1050-1 Systems Engineering Process “V” Diagram
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Chapter 1050 Intelligent Transportation Systems

1050.04 FHWA Washington Division ITS Project Contracting Guidance
1050.04(1) Purpose

The purpose of this document is to provide basic guidance related to the procurement and
administration of Federal-Aid ITS contracts.

1050.04(2) Scope

This document is intended to be used by the FHWA Washington Division Office, WSDOT, and
local agencies as a guide on the proper types of procurement methods for various types of ITS
projects. This guidance is not all-encompassing, as ITS projects can vary significantly in scope.
However, it should provide adequate information to address a majority of situations. Specific
guestions about an individual ITS project should be directed to the Washington Division Office.

1050.043) Construction versus Non-Construction

ITS improvements may be incorporated as part of a traditional federal-aid construction contract,
or the contracting agency may elect to procure ITS services under a separate contract (i.e.,
stand-alone ITS projects). When procured as a separate contract, the scope of an ITS contract
will determine the applicability of federal procurement requirements. Title 23 United States
Code 101(a)(4) provides a broad definition for construction for federal-aid eligibility purposes.
FHWA generally interprets the definition broadly, resulting in many types of projects being
classified as construction. Very simply, a contract that incurs costs incidental to the construction
or reconstruction of a highway, including improvements that directly facilitate and control traffic
flow (e.g., traffic control systems) are by definition construction contracts. This includes
rehabilitation of an existing physical ITS infrastructure. Construction contracts must follow

the regulatory requirements of 23 CFR 635 or 23 CFR 636 in the case of Design-Build.

Non-construction-type ITS contracts will be either Engineering Contracts or Service Contracts.
Engineering is defined as professional services of an engineering nature as defined by state law.
If the ITS contract primarily involves engineering, then qualifications-based selection (QBS)
procedures, in compliance with the Brooks Act, must be followed. Service contracts (non-
construction, non-engineering in nature) are to be procured in accordance with the Common
Rule for Grants and Cooperative Agreements to States and Local Governments found at 49 CFR
18.36.

1050.04(4) Types of ITS Projects

Stand-alone ITS projects can generally be categorized into one of the following types of ITS
projects: (1) planning/research, (2) preliminary engineering/project development, (3) software
development/system integration, (4) system deployments, (5) traditional construction, and

(6) operations and maintenance. All Federal-Aid ITS projects, regardless of the type, are
directed in 23 CFR 940 to follow a systems engineering process.

Exhibit 1050-3 provides further information about each of these ITS project types.

1050.05 Documentation

Include all ITS systems engineering documentation in the Design Documentation Package (DDP).
All systems engineering documentation requires region Traffic Engineer approval.
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Exhibit 1050-2 Intelligent Transportation Systems (ITS) Systems Engineering Analysis Worksheet

Intelligent Transportation Systems
Systems Engineering Analysis Worksheet

This worksheet, or a document with the same information, must be completed for all federal-aid
projects that include Intelligent Transportation Systems (ITS) elements. This worksheet must be
completed prior to submitting a construction authorization request and must be kept in the project
file for the entire document retention period of the project. If Concept of Operations, System
Requirements, Verification Plan, and Validation Plan documents are required for the project, as
determined by this spreadsheet, these documents must be submitted for review prior to submitting
a construction authorization request and must be kept in the project file for the entire document
retention period.

1. Project Name: Click here to enter text.

2. Contract Number: Click here to enter text.

3. Total project cost (includes preliminary engineering/design, right of way, and
construction phases): Click here to enter text.

4. Amount of total project cost for ITS elements: Click here to enter text.

5. Will this project implement a new or expand an existing adaptive signal control
technology (ASCT) system?

] Yes FHWA and WSDOT consider the project to be high risk. Four additional systems
engineering documents (Concept of Operations, System Requirements,
Verification Plan, and Validation Plan) are required. (See definitions in 1050.03
Systems Engineering.) These documents must be produced using the latest
edition of the USDOT Model Systems Engineering Documents for Adaptive Signal
Control Technology (ASCT) Systems, FHWA-HOP-11-027, August 2012. Please
skip questions 6 and 7.

] No
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Exhibit 1050-2 Intelligent Transportation Systems (ITS) Systems Engineering Analysis Worksheet (continued)

6. Select which of the following items, if any, apply to this project:

] The project includes new and unproven hardware and/or communications technology
that is considered “cutting edge” or not in common use. This could include custom-
developed or unproven commercial-off-the-shelf (COTS) technology that has not been
used by the agency previously. Please explain why you selected or did not select this
item.

Click here to enter text.

] The project will add new software that will be custom developed for this project or will
make major modifications to existing custom-developed software. Please explain why
you selected or did not select this item.

Click here to enter text.

] The project will add new interfaces to systems operated or maintained by other
agencies. Please explain why you selected or did not select this item.

Click here to enter text.

[] The project will develop new system requirements or require revisions to existing
system requirements that are not well understood within the agency and/or well
documented at this time. These system requirements will be included in a request for
proposal, or plans, specifications, and estimate bid document package. Therefore, it will
require significant stakeholder involvement and/or technical expertise to develop these
items during the project delivery process. Please explain why you selected or did not
select this item.

Click here to enter text.

] Multiple agencies will be responsible for one or more aspects of the project design,
construction, deployment, and/or the ongoing operations and maintenance of the
system. Please explain why you selected or did not select this item.

Click here to enter text.
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Exhibit 1050-2 Intelligent Transportation Systems (ITS) Systems Engineering Analysis Worksheet (continued)

7. If you answered yes to any of the items in question 6, FHWA and WSDOT consider the
project to be high risk. See the following table for additional requirements.

Project Total Project Cost for ITS Elements
Risk Level Less than $1,000,000"! Equal or Greater than $1,000,000"
High-Risk Additional systems engineering Additional systems engineering
ITS documents (Concept of Operations, | documents (Concept of Operations,
System Requirements, Verification System Requirements, Verification Plan,
Plan, and Validation PIan)[Z] are and Validation PIan)m are required.
recommended.™

Notes:

[1] A decision not to complete the additional systems engineering documents for high-risk
projects that have less than $1,000,000 of ITS elements requires FHWA concurrence
prior to submitting a construction authorization request.

[2] See definitions in 1050.03, Systems Engineering.

[3] Use the amount from question 4.

8. What is the name of the regional ITS architecture and which portions of the architecture will
be implemented? Is the project consistent with the architecture? Are revisions to the
architecture required? Also, which user services, physical subsystem elements, information
flows, and market/service packages will be completed, and how will these pieces be part of
the architecture?

Click here to enter text.

9. Identify the participating agencies, their roles and responsibilities, and the concept of
operations. For the elements and market/service packages to be implemented, define the
high-level operations of the system. This includes where the system will be used, its
performance parameters, its life cycle, and who will operate and maintain it. Discuss the
established requirements or agreements on information sharing and traffic device control
responsibilities. The regional ITS architecture operational concept is a good starting point for
discussion.

If this is a high-risk project and a more extensive Concept of Operations document is being
prepared for this project (see question 7), this answer can be a simple reference to that
document.

Click here to enter text.
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Exhibit 1050-2 Intelligent Transportation Systems (ITS) Systems Engineering Analysis Worksheet (continued)

10. Define the system requirements. Based on the concept of operations, define the “what”
and not the “how” of the system. Define the detailed requirements for eventual detailed
design. The applicable high-level functional requirements from the regional architecture
are a good starting point for discussion. A review of the requirements by the project
stakeholders is recommended.

If this is a high-risk project, and a more extensive System Requirements document is being
prepared for this project (see question 7), this answer can be a simple reference to that
document.

Click here to enter text.

11. Provide an analysis of alternative system configurations and technology options to meet
requirements. This analysis should outline the strengths and weaknesses, technical
feasibility, institutional compatibility, and life cycle costs of each alternative. The project
stakeholders should have had input in choosing the preferred solution.

Click here to enter text.

12. Identify procurement/contracting options. Since there are different procurement methods
for different types of projects, the decision regarding the best procurement option should
consider the level of agency participation, compatibility with existing procurement
methods, the role of the system integrator, and life cycle costs. Some options to consider
include: consultant design/low-bid contractor, systems manager, systems integrator, task
order, and design/build.

If the ITS portions of the project significantly meet the definition of construction, then
construction by low-bid contract would be used. Non-construction ITS portions of the
project, such as services for software development, systems integration, systems
deployment, systems management, or design, will be either engineering or service
contracts. In these cases, a qualifications-based selection (QBS) or best value procurement
may be more appropriate. For guidance on procurement options for ASCT systems, refer to
Pages 15-20 of USDOT’s Model Systems Engineering Documents for Adaptive Signal Control
Technology (ASCT) Systems, FHWA-HOP-11-027, August 2012.

Click here to enter text.
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Exhibit 1050-2 Intelligent Transportation Systems (ITS) Systems Engineering Analysis Worksheet (continued)

13. Identify the applicable ITS standards and testing procedures. Include documentation on
which standards will be incorporated into the system design. Also, include justification for
any applicable standards not incorporated. The standards discussion in the regional
architecture is a good starting point for discussion.

Click here to enter text.

14. Outline the procedures and resources necessary for operations and management of the
system. In addition to the concept of operations, document any internal policies or
procedures necessary to recognize and incorporate the new system into the current
operations and decision-making processes. Also, resources necessary to support continued
operations, including staffing and training, must be recognized early and be provided for.
Such resources must also be provided to support necessary maintenance and upkeep to
ensure continued system viability.

Click here to enter text.
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Exhibit 1050-3 FHWA Washington Division — ITS Project Contracting Guidance

ITS
Project Description Examples
Type
§ Generally, involves studies that research new concepts Regional ITS architecture development and
§ or develop plans or procedures at a broader agency- or maintenance
é region-wide level. These are generally not construction Regional Concept of Operation
& | and are often done by agency personnel. Traffic incident management planning
s Standards testing and specification development
g Public outreach and communication
G | Generally, a project, or phase of a larger project, that Scoping/field surveys
> ° ‘s‘ leads to some type of ITS deployment/construction. Project-level Concept of Operation
E %ﬂ g_ Typically involve some type of service or engineering Environmental Review
E £ o] contact, or work done by agency personnel, and are Development of RFPs
o g % generally not considered construction. Development of PS&Es
< §° e Evaluation of technology, networking, systems
w architecture alternatives
E | Generally, involves projects that develop new or Traffic Management Center (TMC) central
g upgraded ITS-related software or involve integrating ITS software design, development, installation
o @ G services and equipment. These are typically not Modifying existing central system software
g % ©| construction and often fall under a service contract. to communicate with new field equipment
£ g_ ?_,f Incorporation of device control software into
@ % £ central systems
3 Acceptance testing and configuration
e management
9 | Generally, includes total system implementation Road-weather information systems (RWIS)
5] involving design, equipment, computer systems, Surveillance camera procurement and
§> telecommunications, and integration. Contracts are installation on existing poles (non-construction
= often non-construction in nature, depending on the when limited in scope)
a amount and type of field work relative to the overall Non-intrusive sensor procurement and
g project. These types of projects will often be the least installation on existing poles (non-construction
‘i cut-and-dried in terms of the appropriate contracting when limited in scope)
2 method. Adaptive Signal Control Systems
S | Typical construction projects involving considerable Installation of variable message signs
B installation of equipment or work in the field. Design-Bid- Installation of poles, controller cabinets,
2 Build (low bid) or Design-Build contracting are foundations, guardrail, gantries
§ appropriate for this type of work. Installation of radio towers and civil
© infrastructure for wireless systems
g Installation of tolling field equipment (tag
= readers, video cameras, etc.)
© . .
S Installation of underground infrastructure

(trenching, cable installation, etc.)

Operations/
Maintenance

Ongoing operations and/or maintenance of ITS services,
software, and equipment. Typically is a service contract
(non-construction).

Operating costs for traffic monitoring,
management, control systems (e.g., rent,
communications, labor, utilities)
Preventative maintenance
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1510-5 Surface Discontinuities (Noncompliant)
1510-6 Sidewalks With Buffers
1510-7 Typical Sidewalk Designs
1510-8 Typical Driveways
1510-9 Perpendicular Curb Ramp
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WSDOT Design Manual M 22-01.11 Volume 2 - 15

July 2014



Exhibits

Volume 2 — Design Criteria

1510-26 Pedestrian Railroad Crossings
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1515-9 Adjacent Shared-Use Path Intersection
1515-10 Roadway Crossing Refuge Area
1515-11 Shared-Use Path Bridge and Approach Walls
1515-12 Bridge and Pedestrian Rail
1515-13 Shared-Use Path in Limited Access Corridor
1515-14a Stopping Sight Distance for Downgrades
1515-14b Stopping Sight Distance for Upgrades
1515-15 Minimum Lengths for Crest Vertical Curves
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Chapter 1100 Design Matrix Procedures

1100.01 General
1100.02 Selecting a Design Matrix
1100.03 Using a Design Matrix

1100.01 General

The Design Manual provides guidance for three levels of design for highway projects: basic,
modified, and full design levels. The design matrices in this chapter are used to identify the
design level(s) for a project and the associated processes for allowing design variances. The
matrices address the majority of Preservation and Improvement projects and focus on those
design elements that are of greatest concern in project development.

The design matrices are five tables that are identified by route type. Two of the matrices apply
to Interstate highways; the other three apply to non-Interstate highways.

A design matrix is used to determine the design level for the design elements of a project. Apply
the appropriate design levels and document the design decisions as required by this chapter and
Chapter 300.

1100.02 Selecting a Design Matrix

Selection of a design matrix (see Exhibit 1100-1) is based on highway system (Interstate, NHS
excluding Interstate, and non-NHS) and location (main line and interchange).

Exhibit 1100-1 Design Matrix Selection Guide

. Location
Highway System —
Main Line Interchange Area
Interstate Matrix 1 Matrix 2
NHS Matrix 3 Matrix 4
Non-NHS Matrix 5 Matrix 4
’ Except Interstate.

1100.02(1) Interstate System

The Interstate System (Matrices 1 and 2) is a network of routes selected by the state and the
FHWA under terms of the federal-aid acts. These routes are the principal arterials that are the
most important to the economic welfare and defense of the United States. They connect, as
directly as practicable, the following:

¢ Principal metropolitan areas and cities
* Industrial centers

¢ International border crossings

The Interstate System includes important routes into, through, and around urban areas; serves
the national defense; and (where possible) connects with routes of continental importance. It
also serves international and interstate travel.
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MIM

The Interstate System is represented on the list of NHS highways with the letter “I” before the

route number (see Y8 www.wsdot.wa.gov/mapsdata/tdgo _home.htm).

1100.02(2) National Highway System (NHS)

The National Highway System (Matrices 3 and 4) is an interconnected system of principal arterial
routes and highways that serves the following:

¢ Major population centers

¢ International border crossings

* Industrial centers

e Ports

e Airports

¢ Public transportation facilities

e Other intermodal transportation facilities

e Other major travel destinations

The NHS includes the Interstate System and the Strategic Highway Corridor Network
(STRAHNET) and its highway connectors to major military installations (Interstate and non-
Interstate).

The NHS meets national defense requirements and serves international, interstate, and
interregional travel (see Y www.wsdot.wa.gov/mapsdata/tdgo _home.htm).

1100.02(3) Non-NHS Highways

The non-NHS highways (Matrices 4 and 5) are state routes that form a highway network that
supplements the NHS system by providing for freight mobility and regional and interregional
travel. Highways not included on the list of NHS routes are non-NHS highways.

1100.03 Using a Design Matrix

The design matrices and associated notes are shown in Exhibits 1100-2 through 1100-7. Follow
Design Manual guidance for all projects except as noted in the design matrices (and elsewhere
as applicable). The definitions presented in this chapter are meant to provide clarification of
terminology used in the Design Manual. There is no assurance that these terms are used
consistently in references outside the Design Manual.

1100.03(1) Project Type

For project types (such as unstable slopes) not listed in the design matrices, see 300.04 and
consult the Headquarters (HQ) Design Office for guidance.

In the design matrices, row selection is based on Project Type. The Project Summar