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2007-2026 HIGHWAY SYSTEM PLAN
HIGH BENEFIT / LOW COST

The Washington State Highway System Plan (HSP) is the element of Washington’s Transpor-
tation Plan (WTP) that addresses current and forecasted highway needs. The HSP plan iden-
tifies all needs consistent with the WTP; it is constrained to available revenue projections.

The Washington State Transportation Commission and Washington State Department of
Transportation (WSDQOT) developed goals and objectives based on agency and public input
and included them in the WTP. This plan includes multiple investment options to implement
these goals and objectives. The Commission requested public comment on these options
and selected specific investment strategies for each set of goals and objectives.

The HSP is a living document with each biennial update building on the last and eventually
covers all issues related to the state’s highway system as results from ongoing analysis be-
come available. Updated versions are published every two years.

Starting with the WTP goals, priorities and investment guidelines adopted by the Transporta-
tion Commission, WSDOT began the process of identifying the needs, strategies, and perfor-
mance measurements associated with those goals. The investment guidelines are:

e Preservation, including Maintenance & Operations

e Safety

e Economic Vitality

e Mobility

e Environmental Quality and Health

The rest of this folio will briefly touch on each of these WTP priorities, their respective needs,
and WSDQOT strategies for addressing these needs. The 2007-2026 HSP Update document
will further expand this discussion and include constrained lists of identified needs, specific
prioritized strategies for addressing them, and performance measurements to determine the
effectiveness of these strategies.
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WHAT IS DIFFERENT IN THIS
HSP UPDATE?

This update incorporates a new ap-
proach for identifying mobility needs and
solutions constrained by the WTP deci-
sions. This new approach will include:

e Implementation plan for mobility
solutions.

e Clearer connection between
planning, programming and design/
construction.

e Greater emphasis on highway
preservation and safety as an
integral part of the solution.

e Better integration of highway
maintenance and emergency
management in the HSP plan.

This HSP Update will address each of
the WTP Highway Priorities as follows:

e Definition of the issue

® Needs & criteria used

e Strategy to address the needs

e Performance Measures

e Maintenance — where applicable

e Emergency Plan — where applicable
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PRESERVATION

Use of the State highway system continues to grow while the system ages. Periodic rehabilitation
is necessary in order to ensure reliable movement of people and goods essential for a vibrant
economy. The challenge facing state decision makers is to strike a balance between system
improvement and rehabilitation.

In this HSP update these challenges and our preservation strategies to address them will be
discussed under the following sections: Pavement, Structures, and Other Facilities.

PAVEMENT

WSDOT maintains approximately 20,000 lane miles of highway. See Table 1 for miles of roads, and
vehicle miles traveled.

Table 1. Annual Vehicle Miles Traveled in 2005

Lane Miles % Lane Miles Miles (billions) %
Chip Seal (Flexible) 4,332 21.6% 11 3.5%
Hot Mix Asphalt (Flexible) 13,214 65.8% 21.7 68.7%
Portland Cement Concrete (Rigid) 2,637 12.6% 8.8 27.8%

Pavement Preservation requires periodic rehabilitation to keep the driving surface smooth and
prevent failure of the underlying sub-structure. WSDOT policy is to resurface specific highway seg-
ments when it is most economical to do so using one of the following pavement types:

FLEXIBLE RIGID

Portland Cement Concrete
(PPC) Pavements

Chip Seal Pavements
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Washington uses several methods to evaluate state pavement conditions and develop a cost ef-
fective rehabilitation schedule. These methods are incorporated into the Pavement Management
System used to develop a list of locations that are due for rehabilitation by year. Field investigations
confirm these assessments.

Figure 4. Statewide Pavement Inventory Map
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STRUCTURE

WSDOT owns 3,596 structures statewide. Table 2 shows these
structures by type. WSDOT's policy is to maintain 95% of its bridges
at a structural condition of at least fair, meaning all primary structural
elements are sound. (See Table 3.)

This HSP update will include investment levels and strategies to
address the bridge preservation needs in each of the following
categories:

Replacement or major rehabilitation of old bridges
Improving seismic strength of bridges

Painting steel bridges

Preserving bridge decks

Protecting against scour

Special bridge repair

OTHER HIGHWAY ASSETS

These assets include the following elements:

e Unstable Slopes — Roadside slopes that pose a risk to motorists
due to falling rocks or slope failure are evaluated based on the
degree of risk.

e Rest Areas — Rest areas are inspected every two years to de-
termine the condition of water, sewer, buildings and site condi-
tions. Water quality and sewage disposal have the highest priority.
Buildings and site work come next.

e Weigh Stations — WSDOT works with Washington State Patrol
identifying facilities needed in order to weigh and inspect trucks to
minimize wear and tear of Washington’s pavements and bridges,
improve safety and freight movement.

¢ Major Drainage & Electrical Rehabilitation —WSDQOT is in the process
of inventorying drainage systems, signals, and illumination systems.
The information will be used to determine long term needs.

Hood Canal Bridge - Bridge Replacement

Table 2. State Owned Structures Inventory

Vehicular Bridges (over 20 ft. long)

Structures less than 20 ft. long
Border Bridges (maintained by border state)*
Culverts greater than 20 ft. in length

Pedestrian Structures

Tunnels and Lids
Ferry Terminal Structures
Railroad Bridges

Buildings (I-5 Convention Center)

Total

* Maintenance and preservation costs are shared by the states
Source: WSDOT Bridge and Structures Office - June 2006

Table 3. Bridge Structural Condition Ratings
Percent of state owned bridges by rating by year

Good

Fair

Poor

Source:

A range from no problems to some mi-
nor deterioration of structural elements.

All primary structural elements are sound
but may have deficiencies such as minor
section loss, deterioration, cracking,
spalling, or scour.

Advanced deficiencies such as sec-
tion loss, deterioration, cracking, spall-
ing, scour, or seriously affected primary
structural components. Bridges rated in
poor condition may be posted with truck
weight restrictions.

Gray Notebook, June 30, 2006
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Cable Barrier on |-5 in Bellingham near exit
252 prevented a southbound semi truck from
entering the oncoming lanes.
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SAFETY & ECONOMIC VITALITY

MAKING STATE HIGHWAYS SAFER

Collisions cause approximatey 600 fatalities each year on state, county, and city roads. Approxi-
mately 270 of those fatalities occur on the State Highway System. Despite recent progress to im-
prove safety conditions on our highways (see Figure 5) the number of fatalities is still unacceptable
and we continue to look for ways to achieve further reductions.

Fatalities and injuries on all Washington’s roadways result in a $5.3 billion annual cost. Sharply reducing
fatalities and severe injuries will require more than improved vehicle and road engineering. Increased
enforcement and a focus on public education are necessary to combat the greatest contributors to
the problem: speeding and impaired driving. These two factors combined lead to 60% of all traffic
fatalities. Eliminating these human behaviors is essential to reach the goal of zero fatalities by 2030 as
indicated in Washington State Strategic Highway Safety Plan — Target Zero.

While all projects address safety, the objective of the Safety program is focused on projects reducing
and preventing fatalities, decreasing the frequency and severity of disabling injuries, and minimizing
the societal costs of accidents on the state highway system. Implementing these collision prevention
and reduction measures not only focuses on motor vehicle drivers and passengers, but also on
pedestrians and bicyclists.

Special safety initiatives are proving to be a low cost/high benefit way to make the statewide highway
system safer for the traveling public. Accident reduction and prevention measures, using low cost
fixes, being addressed on a statewide level include:

Crossover accidents

e Centerline rumble strips to alert motorists

e Cable median barrier to prevent crossover accidents on multilane highways with divided medians
e Passing lanes on two way rural highways

Run off the road accidents

e Fixed object — remove or protect vehicles from sudden stops
e Upgrade non-standard guardrail and Bridge Rail

e Guardrail infill




The WTP and this HSP update have a safety and investment target
of approximately $3.3 billion over 20 years. These funds will be ex-
pended on medium and high priority safety projects targeting risk,
interstate standards, behavioral programs, pedestrian and bicycle
facilities, rural two lane roads, county roads, and city streets.

ECONOMIC VITALITY IMPROVEMENTS

Freight Strategies identify highly productive investments that Wash-
ington State can make to generate overall economic prosperity and
wealth to citizens in the state.

These improvements are necessary to support Washington’s role
as a global gateway, our own state’s manufacturers and agricultural
growers, and the state’s retail and wholesale distribution systems
(see Figure 6).

Economic vitality strategies include:

e Address freight constraints in the Interstate 5 corridor from
Everett to Olympia.

e Improve Interstate 90, east of and over Snoqualmie Pass, to
prevent severe weather closures.

The WTP identified $4.5 billion for projects addressing
improvement in Freight & Goods movement on the State Highway
System.

Figure 5. Washington Motor Vehicle Total Fatalities and Fatality Rates
1910-2005
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System (FARS), Office of Financial Management, Dept. of Licensing, WSDOT

Figure 6. Washington State Value of Freight Shipments
2004: Billions of Dollars
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SOURCES OF CONGESTION

The Federal Highway Administration iden-
tifies the sources of congestion in a na-
tional summary as follows (see Figure 7):

e Bottlenecks

e Traffic Incidents

e Bad Weather

e \Work Zones

e Poor Signal timing
e Special Events

Figure 7. The Sources of Congestion
National Summary

Source: Federal Highway Administration

According to the Federal Highway Administration’s
2004 report Traffic Congestion and Reliability: Link-
ing Solutions to Problems, the majority of congestion
is caused by bottlenecks. Traffic incidents are the next
highest contributor followed by inclement weather.

Special Events 5%
Poor Signal Timing 5%

Source: Federal Highways Administration
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MOBILITY

MAJOR FACTORS CONTRIBUTING TO CONGESTION

Travel growth and unconstrained demand during peak hours have caused many of the highways
in Washington State to operate less efficiently. Recurring congestion decreases roadway operation
efficiency and further consumes the limited capacity of our highways (see figure 8). Non-recurring
congestion resulting from weather, roadway construction, collisions, and vehicle breakdown also
reduces the operating efficiency of the highway system.

As travel demand grows, the imbalance between travel demand and capacity will also grow. The
excess roadway capacity in major urban areas built decades earlier has been consumed. The
primary effects will be increased congestion and longer travel times, leading to reduced productivity,
higher costs for goods and services, and the significant burden of time lost in people’s lives (see
figure 9).

CHOKEPOINTS AND BOTTLENECKS

Chokepoints are locations where recurring delay occurs because of traffic interference and/or the
roadway configuration (examples: freeway interchanges; lack of left turn lanes at intersections; sea-
sonal road closures). Bottlenecks are locations where roadways physically narrow, causing con-
gestion (examples: reduced number of lanes; narrowing shoulders). Observed congestion must be
supported with traffic data and analysis models.

Criteria for identifying chokepoints and bottlenecks:

e The congestion problem impacts the flow of mainline through traffic.

e The impact on mainline traffic flow is measured as peak hour speeds equal to or less than 70
percent of the posted speed.

e Traffic flow criteria for ramps will also be considered to determine if the congestion is caused by
on/off ramp traffic.

The WTP identified funding targets for a statewide list of chokepoint and bottleneck locations. This list will
be used to create strategies to address congestion in these specific locations.

Figure 8. Relating Speed and Volume
I-405 Northbound at 24th NE, 6-11 am Weekdays in May 2001
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INCIDENT RESPONSE

WSDOT’s Incident Response Team has shown positive results
in reducing non-recurrent congestion. Although the number of
incidents WSDOT responded to has doubled since July 2002, the
average clearance time for all incidents has remained constant.

SYSTEM EFFICIENCY

In this HSP update, recurring congestion was determined by
identifying locations operating below 70% of the posted speed during
the peak-hour, as shown in Figure 10. The HSP also considered areas
operating efficiently during the peak-hour, 70%-85% of the posted
speed (typically, the maximum throughput of vehicles on a freeway,
about 2,000 vehicles per lane per hour, occurs at speeds of 42-52
miles per hour or about 70%-85% of posted speed). These conditions
do not reflect the impact of congestion associated with local roads,
additional impacts related to ramps, interchanges, weather, special
events, construction, collisions or incidents.

Future recurring congestion and the locations projected to operate
less efficiently during the peak-hour are shown in Figure 11. These
projected future conditions reflect the completion of the mobility
projects included in both the 2003 “Nickel” funding package and the
fully funded projects included in the 2005 Revenue Package. These
projections do not reflect the impact of congestion associated with
local roads and additional impacts related to ramps, interchanges,
weather, special events, construction, collisions or incidents (see
figures 8 & 9).

Figure 9. Average Weekday Throughput Loss
During Heaviest Congestion in Seattle Area - 2005

Noticeable increase
in lost throughput

Figure 10. 2005 Highway Efficiency
This map shows the locations with the greatest congestion during 2005
on State Highways
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Figure 11. 2030 Highway Efficiency

This map shows the locations anticipated to have the greatest congestion by 2030
on State Highways
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CRITERIA FOR IDENTIFYING CONGESTED
CORRIDOR LOCATIONS

Computer analysis was used to forecast the 24-hour operating
conditions for the year 2030 to identify locations where the peak-
hour travel speeds fell below 70% of the posted speed. Of those
locations, the ones with the most significant delay were chosen as
study corridors.

For this HSP update all interstate highways meeting this criteria
were selected as study locations. For non-interstate highways the
top five corridor locations in each region were selected for further
analysis.

Future updates will address additional locations as analysis contin-
ues and results are available.



HOW WILL THIS HSP ADDRESS
MOBILITY NEEDS?

This update of the Highway System
Plan begins a new approach for iden-
tifying improvements designed to re-
duce travel times and improve system
efficiency. WSDOT will target low cost
solutions before more costly capacity
expansion projects.

Getting the highest possible perfor-
mance from our existing transportation
investments, ranging from basic main-
tenance and operations activities to the
application of sophisticated technolo-
gies means people and goods move
more reliably and predictably on the
system. This approach is detailed in the
HSP Implementation Plan.

HSP STRATEGIES TO ADDRESS
CONGESTION

e Complete project commitments made
to the Legislature
e Incident Response
e Operational Improvements
¢ Chokepoints & Bottlenecks
(not included in Congested Corridors)
e Congested Corridors
Tier |, Tier I, Tier Ill

These strategies were considered for ev-
ery congested corridor segment on the In-
terstate, as well as some of the congested
corridor segments on Non-Interstate.

Future HSP updates will address addition-
al corridor segments.

2007-2026 HIGHWAY SYSTEM PLAN

IMPLEMENTATION PLAN FOR

The 2003 “Nickel” funding package and the 2005 funding package approved by the Washington
State Legislature will generate over $11 billion towards mobility projects over the next 16 years.
This additional revenue will complete many projects and will begin or continue work on the projects
listed (see Figure 12). By doing this, the Legislature sets the priority for future projects and direction
for transportation investments. Therefore the completion of these projects is seen as a high priority
for WSDOT'’s future program.

A new approach to improve congested conditions on state corridors has been developed for
inclusion in this update of the 2007-2026 HSP. There are three tiers of investment strategies that
could be implemented incrementally over the life of the 20-year plan to maximize every dollar
invested.

e System Operation (Healthy System)
e System Efficiency (Efficient System)
e System Expansion (Bigger System)

SYSTEM OPERATION (Healthy System)

System Operations promote a “healthy system” through continual performance measurement and
monitoring to ensure capital investment decisions are made at the right time in the right locations. A
healthy system also must be preserved to protect current and future assets. Another critical com-
ponent of a healthy system is continual improvement in providing safer highways.

Figure 13. Implementation Plan to Address Mobility and Economic Vitality Needs

STRATEGIES

Preservation
Safety

Economic Vitality
Mobility

Environmental Quality

Add
General
Purpose Lanes,
Light/Heavy
Passenger Rail,
Transit/Multi-modal
Facilities, HOV/HOT Lanes,
Interchange Modification

Improvements to Parallel
Corridors (inc. local roads), Auxiliary
Lanes, Direct Access Ramps, Collector
Distributor Lanes

What are we trying to improve?
Level of Service?
Throughput?
Reliability?
Speed?

System/Access Management, Signal Timing and
Coordination, Operational Improvements, ITS, Traveler
Information, Land Use, Ramp Madification, Turn Lanes,

Intersection Improvements, Ramp Metering, Bus Pull-outs,

Park and Ride Lots, Van Pools, Incident Response, Tolling

Safety Improvements, Preservation

System-wide Analysis, Performance Measurement and Monitoring




MOBILITY

SYSTEM EFFIcIENcY (Eﬂlclent SVStem) Figure 12. Map showing locations of projects not fully funded in 2005

The second tier, System Efficiency, promotes the optimum opera- funding package, see the key below for corresponding list of project titles.
tion of the system. System efficiency begins with delivering low cost
projects with shorter construction schedules to a wide range of high
benefit locations. These projects could include operational improve-
ments such as ramp metering, turn lanes or signal timing adjust-
ments, and intelligent transportation systems. System Efficiency
also includes some moderately priced projects to expand upon the
previously completed lower cost projects that maintain the opera-
tional efficiency of a corridor. Typical projects may include adding
auxiliary lanes or improving a parallel corridor.

SYSTEM EXPANSION (Bigger System)

System Expansion is the third investment tier and includes the most
costly solutions. These solutions would only be considered after all
other (lower cost) alternatives have been exhausted. These solutions
would also build upon previously implemented solutions so that no
work would be wasted (see Figure 13). These solutions may include
adding general purpose or HOV lanes, passenger rail, transit, multi-
modal facilities and major interchange modifications.

Key / Project Title

1 US 395 North Spokane Corridor
2 SR 28 East Wenatchee Corridor
3 SR 539 Lynden to the USA/Canada Border
4 SR 509 Complete SR 509 from I-5 to Des Moines Memorial Drive
5 SR 18 Issaquah Hobart Road to I-90
6 SR 522 Paradise Lake Road to Monroe
7 US 2 Monroe Bypass
8 Completion of Puget Sound HOV System
9 SR 510/SR 507 Yelm Bypass
10 SR 3 Belfair Bypass
11 SR 167 from SR 509 at the Port of Tacoma to SR 167/SR 512 at Puyallup
A 12 SR 704 Crossbase Highway
13 US 12 US 730 to McDonald Road
14 1-90 Snoqualmie Pass East
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Corridor-wide benefits 22 |-5 Columbia River Crossing

. . . Tier Nl “Tri »
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ENVIRONMENTAL QUALITY
& HEALTH

ENVIRONMENTAL QUALITY IMPROVEMENTS

Investing in our transportation system can help address citizens’ goals for a healthy environment.
Environmental elements are considered part of every project’s design, construction, operation and
maintenance.

Highway construction projects are designed to:

e Treat stormwater by removing sediments and metals

e Protect the quality of groundwater

e Control erosion of banks and reduce surface run-off

e Provide fish passage and enhance habitat connections
e Build barriers to reduce noise on neighborhoods

¢ Replace and improve wetland functions

e Protect cultural and historic resources

e Minimize air pollution

e Allow habitat connectivity for animals

¢ Provide Bicycle/Pedestrian Facilities as needed
WSDOT plans to continue investing in stand-alone environmental retrofit projects to fix problems
along the existing highway system.

These projects are funded to:

e Remove culverts that keep fish from reaching upstream habitat

Reduce highway noise in areas not addressed by past construction projects
Treat stormwater

Fix stretches of highway that suffer repeated flooding or streambank erosion
Provide pedestrian crossings near schools, senior centers, and parks
Provide bicycle connections near schools and in urban areas

Before and after photos of a completed fish
passage project on SR 112 at Rasmussen
Creek (Olympic Peninsula).

WSDOT works with Department of Fish and Wildlife (WDFW) to inventory, identify, and prioritize
fish passage barriers that should be removed along the state highway system. The agencies have
found 1,500 fish passage barriers among more than six thousand stream crossings on the state-
owned highways.

To date, WSDOT has removed 180 of these barriers and gained over 411 miles of stream habitat for
fish use. The effort to fix barriers continues and is a high priority in the HSP.
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COORDINATION OF THE PLAN

Washington State’s Department of Transportation (WSDOT) has six regions through which plan-
ning, programming and project delivery functions are administered on a local basis. WSDOT's
Headquarters and regions through partnership with metropolitan and regional planning organiza-
tions (MPO/RTPO) coordinate their planning processes. This plays an important part in the devel-
opment of the Highway System Plan.

MILESTONES

Milestone Date
Internal Review of Final Draft 12/20/06
Publish Draft Document 1/15/07
Complete MPO/RTPO Coordination 2/28/07
Publish Final HSP Document 3/15/07

SOURCES

WTP Update Transportation System Preservation & Safety Papers
Washington State HSP 2003-2022
Gray Notebook - Various

GCONTACT

Aaron Butters (360) 705-7153 / ButterA@wsdot.wa.gov
Faris Al-Memar (360) 705-7956 / AIMemaF@wsdot.wa.gov

Washington State Department of Transportation
Systems Analysis and Program Development
310 Maple Park Ave SE

Olympia WA 98504



