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2      Central Puget Sound Report 
 
2.0   Summary 
 
This chapter documents the model analysis results of various congestion-relief scenarios in the 
central Puget Sound region.1  The results provide perspectives on how effective these scenarios 
are in reducing congestion relative to the 2025 baseline conditions.  
 
What are the growth challenges in the region? 
 

Growth will continue to pose a challenge to Puget Sound�s transportation system with new trips 
and more congestion.  Over the past 20 years, vehicle travel in this area increased faster than 
population or employment growth.  While this trend has been leveling off in recent years and the 
number of trips per capita is expected to remain stable in the foreseeable future, travel in the 
region is estimated to increase by almost 50% during the next 20 years, from 8.5 to 12.4 million 
daily trips, primarily due to population and employment growth. 
 
           Table 2-1: Central Puget Sound Forecasted Regional Growth 2000 to 2025 

1,050,000 New Residents +32% 
660,000 New Jobs +37% 
928,000 New Vehicles +40% 

1,058,000 New Commute Trips +47% 
  Source: Puget Sound Regional Council 
 
           Table 2-1 shows the regional growth forecasts for the period between 2000 and 2025.  
Approximately 87% of the population increase is expected to occur within the Urban Growth Area 
(UGA), with the remaining 13% occurring outside of the UGA. 
   
If no major additional transportation revenue is found in the next 20 years2, only a limited amount 
of new roadway capacity will be added, resulting in an estimated 300% increase in total daily 
delay for vehicles on the Region�s roadway system in 2025 (from 285,000 hours to 1,118,000 
hours per day). 
 
Travel patterns in the region are also expected to change by 2025.  Travel to, within, and from 
Seattle will grow at a slower rate than other areas and will comprise a smaller share of all regional 
trips.  Trip making in other parts of the region will grow faster and contribute to changes in existing 
travel patterns.  In particular, travel to and from Snohomish County will grow by almost 70%, with 
many trips heading to East and South King County and as far south as Pierce County.  Trips to 
and from Pierce and Kitsap Counties are expected to grow by almost 50%.  East King County is 
expected to show the largest absolute increase in overall travel within the region, with an increase 
of over 1.2 million daily person trips (+53%). 
What improvements (scenarios) were modeled? 
 

                                                
1 The report summarizes data and results from various transportation scenarios studied during the Urban Areas 
Congestion Relief Analysis.  The report summarizes and presents findings; it is not meant to recommend a specific 
strategy nor is it intended to replace, update, or propose a specific local, regional or statewide plan, policy or agreement.  
Information contained in this report should be used and discussed in the context of this study only.   
2 Since most analysis was done in 2004, the new transportation projects funded by the 2005 Transportation Partnership 
Account were not included in the analysis. However, the projects funded by the 2025 Transportation Partnership 
Account are not expected to be sufficient to offset the increased demand-capacity imbalance given the magnitude of the 
projected population and employment growth. 
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The focus of the study was to evaluate the congestion relief potential of system-wide 
transportation improvement scenarios in the central Puget Sound region.  A series of data points 
including highways, transit, and travel demand management strategies individually and in 
combination at different levels were established. These data points help to assess and discern 
differences between different strategies as well as the level of investment and the results of 
congestion relief as predicted by computer models. 
 
Figure 2-1:  The Study Process 

As shown in Figure 2-1, the 
scenarios were developed in 
phases.  Eight different year 
2025 scenarios were developed 
and modeled using the PSRC 
regional forecasting model, 
assuming the same future land 
use and total number of trips.  
They include a baseline 
scenario (included only 
committed and funded projects), 
three scenarios that focused 
exclusively on roadways, transit, 
or value pricing, and four mixed 
scenarios that included 
investments in more than one 

mode or type of capacity improvement.  In addition, two capacity-unconstrained forecasts were 
developed to provide an analysis reference point.  The unconstrained forecasts were used to 
identify the highest demand corridors for both highway and transit.  The capacity-unconstrained 
highway forecast assumed that there was sufficient number of lanes to accommodate all travel 
during peak traveling period, and the unconstrained transit forecast assumed an extensive transit 
system conveniently accessible to everyone throughout the region.   
 
Through computer modeling, the study evaluated transportation performance and the impacts of 
each scenario at both a region-wide and a corridor level.  For the corridor-level analysis, 13 existing 
major corridors were identified.  The major north-south corridors include:  Interstate 5 (split into four 
corridors), Interstate 405 (split into two corridors), State Route 16 from Tacoma to Bremerton, and 
State Route 167 from Puyallup to Renton.  The major east-west corridors are:  Interstate 90 from 
Seattle to North Bend (split into two corridors), State Route 520 from Seattle to Redmond, State 
Route 522 from Woodinville to Monroe, and State Route 18 from I-5 in South King County to I-90 
near North Bend.  
 
Three additional analyses were conducted to evaluate the impact that specific improvements or 
programs would have on the region.  The additional analyses include:  (1) enhanced 
Transportation Demand Management (TDM) and Transportation Systems Management (TSM) 
strategies; (2) a new north-south parallel corridor in East King County; and (3) a High Occupancy 
Toll (HOT) lane network. 
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What were the model results? 
 

The scenarios were evaluated to answer the following three questions: 
1. How well does each scenario reduce travel delay? 

2. What are the estimated costs and benefits of each scenario tested? 

3. What are some of the potential impacts to the environment under each scenario? 

How well does each scenario reduce congestion? 
Each scenario was modeled to assess the extent to which it reduced roadway congestion under a 
set of analysis metrics. The analysis metrics include system-level and corridor-specific indicators 
related to delay for persons, vehicles and trucks, hours of congestion each day, and travel time on 
major freeway corridors. 
 
The computer model predicted that if people continue to travel as they do today, total vehicle 
delay would increase dramatically in the 2025 Baseline Scenario to a level approaching 300% 
higher than today.  All of the scenarios tested would reduce delay compared with the 2025 
Baseline scenario.  On a per-vehicle basis, many of the scenarios would reduce delay to levels 
that are comparable to, but not better than current levels.  However, total delay at the system level 
will remain higher than today even under the most aggressive investment scenarios analyzed.  
This is due in large part to the increased travel associated with forecasted growth in population 
and employment in the region.   
 
Compared to the 2025 Baseline Scenario, the model predicted that all scenarios would improve peak 
period travel times for general-purpose (GP) traffic and transit trips between key regional activity 
centers.  For the scenarios that add substantial roadway capacity, 2025 travel times for GP traffic 
would be comparable to today�s conditions.  Scenarios that consider further investments in exclusive 
high-capacity transit (HCT) and/or expanded express bus service would save travel time for transit 
patrons. 
 
The analysis also estimated the number of daily persons served at selected points on major 
corridors. This metric indicates how many people are able to travel to and from their destinations 
on their preferred routes relative to the theoretical demand obtained from the unconstrained 
highway capacity model run.  The model indicated that most of the scenarios accommodated a 
high proportion of the capacity-unconstrained demand in major travel corridors. 
 
Comparing the model results among the scenarios, the following observations were made: 

• The model estimated that the 2025 Baseline Scenario would result in a 300% increase in 
total daily delay for vehicles on the region�s roadway system compare to the existing 
condition. 

• Most of the freeway corridors would require several additional lanes to meet the theoretical 
unconstrained highway demand during the peak period.  For example, much of I-5 through 
Seattle north to Everett would require at least four more lanes in each direction, while I-
405 through Bellevue would require up to six more lanes in each direction.  

• Transit ridership would increase more than tenfold if a virtually ubiquitous transit system 
was available that featured frequent service, high and reliable speeds, and direct access 
throughout the region. 

• Pricing of the full freeway/arterial system was very effective in reducing congestion and 
improving travel times alternative travel options could be provided for trips diverted from 
highways.  Pricing did cause trips to shorten in length, thereby lowering persons served at 
some locations along major corridors in the region. 
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• None of the scenarios analyzed would reduce region total delay to below today�s level. 
However, in specific corridors the congestion levels could be reduced substantially from 
levels forecast for the 2025 Baseline.  In other corridors where reducing congestion was 
more difficult, transit could play an important role in moving a high proportion of people, 
especially during peak travel periods. 

• Highway investments tended to generate more benefits per dollar of investment than did 
the transit investments.  However, transit investments tended to generate higher benefits 
per transit trip than highway investments did per highway trip. However, the model 
indicated that none of the investment scenarios without value pricing could produce 
quantifiable annual benefits that exceeded the corresponding annualized costs.  The 
sheer scale of improvements envisioned in the scenarios tested may account for this 
result, due to diminishing returns in user benefits as more and more capacity is added at 
increased costs. 

• Transit-oriented scenarios were effective in improving transit travel times, but their effect 
on congestion was small.  Transit operating on exclusive guideways or HOV facilities was 
more effective in certain corridors where high population and employment densities exist.  

• Adding value pricing strategies to a scenario with a mix of highway and transit capacity 
improvements produced a large increase in benefits with a relatively small additional cost.  
Value pricing resulted in changes of travel behavior, including shifts to different modes, 
different routes, and different times of the day, which helped to reduce delay and increase 
system efficiency.  

The additional analysis of TDM and TSM strategies, adding a new north-south corridor in East 
King County, or provision of a HOT lane network all would contribute to further delay reductions.  

What are the estimated costs of each scenario? 
Most of the scenarios analyzed would cost tens of billions of dollars.  The capital costs, in current 
dollars, range from approximately $24 - $32 billion for the scenario that focuses on transit 
investments (Transit Focus Scenario) to $83 - $109 billion for the scenario that combines high 
investments in both highway and transit facilities (Mixed Scenario � Highway and Transit 
Intensive).  The scenario with regional roadway variable value pricing (Pricing Focus Scenario) 
does not involve major roadway infrastructure investment, so the capital costs are much lower 
than the other scenarios.  
 
Operations and maintenance (O&M) costs are generally much higher for transit-oriented 
scenarios than for highway-oriented scenarios.  The scenarios with value pricing, especially the 
Pricing Focus Scenario, would also have relatively high O&M costs because of ongoing operating, 
administration and enforcement activities associated with region wide tolling.  A portion of 
revenues collected from tolls could be used to offset these costs.  The O&M costs estimated in 
this study are above and beyond the estimated $1.5 billion in annual costs needed to maintain 
and operate the existing transportation system (roadway and transit) in the central Puget Sound 
region. 
 
The ability to fund the various improvements was not considered.  It is conceivable that potential 
funding mechanisms for investments measured in the tens of billions of dollars � such as a 
substantial increase in the gas tax � may affect travel behavior, and thus alter the mix of supply 
and demand measures required to mitigate congestion delays.  The scenarios with value pricing 
would generate revenues, although this study has not presumed how those revenues might be 
spent. 
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What are the potential impacts to the environment for each scenario? 
The purpose of the environmental review was to identify the primary environmental factors 
contributing to the costs of each scenario, as well as the major areas where environmental 
impacts could be anticipated.  The following observations can be made: 

• All except the Pricing Focus Scenario involve substantial right-of-way needs and 
associated property impacts, and impacts to wetlands and streams.  These effects were 
reflected in the cost estimates.  The greatest impacts would be associated with highway-
widening improvements.  Most of the transit improvements were assumed to occur within 
existing transportation rights-of-way, usually on aerial guideways. It is very likely that 
project level assessment may have significantly more right of way needs. In that case, the 
cost of the scenarios that involve transit improvements will be even higher than 
estimated3. 

• Air quality impacts are primarily associated with highway improvements.  Transit 
improvements and value pricing strategies are anticipated to reduce vehicle trips and 
therefore reduce air pollutant emissions.  Air pollutant emissions would be lowest under 
the value pricing scenarios. 

• Noise levels are expected to be highest with the highway-oriented scenarios.  Transit 
noise levels are expected to be relatively lower, while value pricing scenarios would have 
the effect of moving traffic (and noise) from one facility to another.  

• Low-income and/or minority communities would experience both impacts and benefits 
related to the transportation scenarios.  These communities may experience direct impacts 
such as right-of-way acquisition and increases in noise and air pollutants, primarily 
associated with the highway-intensive scenarios.  Conversely, these and other populations 
will benefit from the provision of additional transportation capacity under all scenarios.  
Pricing effects on low-income and/or minority communities would depend on the toll rates 
set, the potential use of toll revenues, and the economic benefits (jobs created) resulting 
from reduced delay.  Projects implemented elsewhere show that priced lanes are used by 
a broad cross-section of income and population groups. 

• The scenarios are expected to have various degrees of impact on future land development 
patterns. But the impact will be somewhat limited by the growth management regulations 
in place within the region and by the small percentage of transportation capacity added 
outside of the adopted urban growth areas.  The mixed scenarios are the most likely to be 
consistent with land use plans and policies in that they provide multiple transportation 
options and a more balanced system.  While overall land use impact is difficult to assess, 
the highway-oriented scenarios are expected to have the most potential for conversion of 
existing land uses to roadway functions due to right-of-way needs. The highway-oriented 
scenarios have the most potential for conversion of existing land uses to roadway 
functions due to right-of-way needs.  The effects of value pricing on land use have not 
been determined and would depend on the magnitude of the variable value pricing 
structure and how the revenues are put to use.  Pricing could potentially lead to a number 
of indirect land use effects, including home and employment location decisions and the 
price of land. 

 
The environmental assessment focused on environmental effects at the system level.  Due to lack 
of design details, corridor-specific environmental reviews were not performed.

                                                
3 Transit-related improvements would require additional right-of-way for park-and-ride facilities and transit vehicle 
maintenance and storage facilities.  Transit right-of-way needs were also identified in specific corridors where the need 
was apparent.    
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2.1   Study Area Definition 
 
The central Puget Sound region is the largest population and employment center in Washington 
State.  The study area for the Congestion Relief Analysis includes Snohomish, King, Pierce, and 
Kitsap Counties (see Figure 2-2).  Among the urban centers included in the study area are 
Everett, Seattle, Bellevue, Tacoma, and Bremerton.  
 
Figure 2-2:  Central Puget Sound Region Study Area 
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2.2   Major Corridors 
 
The study evaluates transportation performance and impacts at both region-wide and corridor 
levels for a number of different future scenarios.  For the corridor-level analysis, 13 major corridors 
were identified (see Figure 2-3).  A corridor is a major roadway segment that either connects two 
major activity centers or two major roadway facilities. 
 
Figure 2-3:  Study Corridors in the Central Puget Sound Region 

The major north-south corridors 
are: 

Interstate 5 in the central Puget 
Sound region was split up into 
four corridors for analysis:  from 
Thurston County Line to SR-16, 
from SR 16 to I-405 (Tukwila), 
from I-405 (Tukwila) to I-405 
(Lynnwood)4, and from I-405 
(Lynnwood) to Skagit County 
Line;   
Interstate 405 is split into two 
corridors for this study:  from I-5 
(Tukwila) to downtown Bellevue, 
and from downtown Bellevue to 
I-5 (Lynnwood); 
State Route 16 from Tacoma to 
Bremerton; and 
State Route 167 from Puyallup 
to Renton. 

The major east-west corridors 
are: 

Interstate 90 from Seattle to 
North Bend.  This section of I-90 
was split into two corridors:  
from I-5 to I-405 and from I-405 
to SR 18; 
State Route 520 from I-5 to 
Redmond; 
State Route 522 from 
Woodinville to Monroe; and 
State Route 18 from I-5 
(Renton) to I-90 (North Bend). 
 

 

                                                
4 The I-5 corridor through central Seattle was further divided into three sections to provide more detailed data analysis. 
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2.3   Historical, Existing, and Future Population and Employment 
Patterns 
 
Historical data on population and employment show that the central Puget Sound region has been 
growing steadily over the past twenty years.  As shown in Figure 2-4, population and employment 
forecasts indicate that this growth will continue in the future. 
 
Figure 2-4:  Puget Sound Past Trend and Future Forecast 
 

From 2000 to 2025, forecasts 
indicate that the region�s 
population will increase by 
nearly 1,050,000 residents, a 
32% increase from 
approximately 3.3 million in 
2000 to 4.3 million in 2025.  
The region�s employment levels 
will experience an increase of 
similar scale of nearly 660,000 
jobs (a 37% increase).  These 
dramatic increases in 
population and employment will 
bring an additional 928,000 
vehicles into the region, an 
increase of 40%. 
 

Source:  PSRC 2002 Small Area Forecasts 
 
Figure 2-5 illustrates that growth in population and employment is not expected to be evenly 
distributed throughout the region.  The majority of the region�s population growth is expected to 
occur outside of King County (63%), while the majority of the employment growth is expected to 
occur in King County (62%).  Within King County, approximately 38% of the County�s total 
employment growth and 32% of the County�s total population growth is expected to occur in 
Seattle. 
 
Forecasts indicate that approximately 87% of the population increase is expected to occur within 
the Urban Growth Area (UGA), with the remaining 13% occurring outside of the UGA.  Figure 2-6 
shows the individual counties growth into and outside of the UGA.  King and Pierce Counties have 
a higher percentage of growth occurring within the UGA than the regional average, while Kitsap 
and Snohomish Counties have a lower percentage.   
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Figure 2-5:  Forecasted Employment and Population Change 2000 to 2025 

 
 
Figure 2-6: 2000 to 2025 Targets for Population Growth Inside and Outside UGA 

 
 
 
 
 
 
 
 
       
 
 
 
 
 
 
 
 
 
 
 

Source: PSRC Vision 2020 Monitoring �Growth Management by the Numbers:  Population, Household, and Employment Growth 
Targets in the Central Puget Sound Region�, November 2004.�� 
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2.4   Historical, Existing, and Future Travel 
 
Figure 2-7: Population and Employment Growth vs.  
VMT Growth 1980-2000 

Over the past 20 years, vehicle travel 
increased faster than population or 
employment growth (see Figure 2-7).  Much 
of this growth is the result of changing family 
lifestyles such as two-worker households, 
along with the growing affluence of the 
population.  Between 1980 and 1990, 
population and employment grew by 
approximately 23% and 40% respectively.  
During that same period, growth in vehicle 
miles traveled (VMT) was almost 58%.  
During the 1990s, growth was somewhat 
slower, but still shows growth in vehicle travel 
outpacing population and employment 
growth:  a 19% increase in population, a 22% 
increase in employment, and a 26% increase 
in VMT. 

Source: PSRC 2002 Small Area Forecasts (pop/emp) 
               Highway Performance Monitoring System, WSDOT  
 
An increase in vehicle travel is expected to continue in the future, primarily due to the forecasted 
growths in population and employment.  
 
Table 2-2: System-Wide Summary of Travel Forecasts 
Table 2-2 and Figure 2-8 summarize travel characteristics for 1998 and the 2025 Baseline 

Scenario.  The 2025 
Baseline Scenario 
assumes existing 
facilities, plus committed 
projects prior to the 2005 
legislative session. It 
includes projects that are 
under construction or 
have funding secured as 
part of the state�s Nickel 
Funding program or 
Sound Transit Phase I. 
 

As shown in Table 2-2 and Figure 2-8, total daily person trips, vehicle trips, and vehicle miles 
traveled (VMT) are forecast to increase by approximately 45 to 50% by 2025.   
 
 
 
 

 1998 2025 Baseline Change 
1998 - 2025 

Daily Total Person Trips 12,081,600 17,902,400 +48% 

Daily Total Vehicle Trips 8,545,600 12,382,700 +45% 

Total Daily Vehicle Miles Travel (VMT) 72,883,900 109,061,300 +50% 

Lane Miles (Fwy and Expressways) 2,320 2,360 +2% 

Lane Miles (All Other Facilities) 9,940 9,980 0% 

Daily Transit Service Hours 13,100 24,900 +90% 

Total Daily Vehicle Hours of Delay 285,500 1,118,400 +292% 

Daily Commercial Vehicle Hours of Delay 33,800 137,400 +307% 
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Figure 2-8: Growth in Trips, VMT, Lane Miles, and Transit Service (1998-2025 Baseline) 
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Figure 2-9: Change in Intra-regional Travel Patterns 2000 to 2025 

 
During this same time period, assuming there 
is no new significant transportation revenue, 
lane miles will increase at a much slower rate 
� by approximately 1%.  Daily transit service 
hours will increase by approximately 90% by 
the year 2025, due to expanded bus service 
and the addition of light rail, commuter rail, 
and monorail to the transit system.  By 2025, 
this increase in travel and only slight increase 
in roadway lane miles will result in an 
approximate 300% increase in vehicle hours 
of delay. 
 
Travel patterns in the region are also 
expected to change by 2025, due in large 
part to significant population and employment 
growth in parts of the region outside of 
Seattle.  This will result in more trips being 
made to/from those areas as demonstrated 
in Figure 2-9.  The model indicated that the 
share of regional trips to, within, and from the 
City of Seattle would decrease from 22% 
today to around 18% in 2025.  Conversely, 

travel in other parts of the region will grow faster. In particular, travel to and from Snohomish 
County will grow by approximately 70%, with many trips heading to East and South King County 
and as far south as Pierce County.  Kitsap County will generate more trips to Pierce, King, and 
Snohomish counties.  Trips to and from Pierce and Kitsap counties are expected to grow by 
almost 50%.  East King County is expected to show the largest increase within the region, with an 
increase of over 1.2 million daily person trips (+53%). 
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2.5   Scenario Configurations 
 
Eight transportation scenarios were modeled in the central Puget Sound region.  The scenarios 
were developed to represent a range of possible options for reducing congestion.  The scenarios 
were then modeled to see how effective they are in reducing congestion, and at what cost.  The 
modeling began with existing conditions and a 2025 Baseline Scenario (only includes projects 
with committed funding prior to 2005), followed by three scenarios that focused exclusively on 
roadways, transit, or value pricing, and four mixed scenarios that included adding capacities in 
more than one mode. 

In order to help frame the scenarios, two capacity-unconstrained forecasts were developed:  the 
Unconstrained Highway Demand Analysis assumed there was no congestion, and the 
Unconstrained Transit Demand Analysis assumed a virtually ubiquitous (i.e., present everywhere) 
transit network that provided a high level of transit access.  The unconstrained forecasts were 
used to identify the highest travel demand corridors for both highway and transit. 
 
Additional analyses were conducted to examine the congestion relief effects of travel demand 
management and efficiency strategies (TDM/TSM), a new parallel corridor route, and a High-
Occupancy Toll (HOT) lane network. 
 
Existing (1998) Condition 
 

The Existing Condition is the system in the 1998 regional model developed by the Puget Sound 
Regional Council (PSRC).  Some HOV lanes completed as of 2002 were also added to the 
existing network. 
 
Figure 2-10 and Figure 2-11 show the number of general-purpose and HOV lanes included in 
the Existing Condition Scenario.  The Existing Condition assumes 3.9 million annual bus 
equivalent revenue hours.  Figure 2-12 shows transit service assumed for the Existing Condition 
(this map shows 1998 transit service). 
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Figure 2-10:  General-Purpose (GP) Lanes Included in the Existing Condition Scenario 
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Figure 2-11:  HOV Lanes Included in the Existing Condition Scenario 
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Figure 2-12:  Transit Service Assumed for the Existing Condition Scenario 
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2025 Baseline Scenario 
The 2025 Baseline Scenario provides a frame of 
reference for examining the various congestion relief 
scenarios.  The transportation facilities in the 2025 
Baseline Scenario include existing facilities and 
committed projects prior to 2005 as identified by 
WSDOT, regional providers, and local agencies. 
 
Figure 2-13 and Figure 2-14 show the assumed 
highway and transit facilities added for the 2025 
Baseline Scenario.  Table 2-3 summarizes the 
major regional highway and transit facilities and 
services.  
 
Highway improvements focus on the projects 
funded by the 2003 Nickel package.  Transit 
improvements include the completion of Sound 
Transit Phase I, the Seattle Monorail Project (SMP) 
Green Line, and expansion of bus service levels.  
The 2025 Baseline Scenario assumes 7.5 million 
annual bus equivalent revenue hours, an increase 
of 3.6 million (92%) over existing conditions.  All 
other future scenarios include the transportation 
facilities included in the 2025 Baseline Scenario. 
 
Table 2-3:  Projects Included in the 2025 Baseline Scenario 

Transit Projects: 
Jurisdiction 

 
Project 

Seattle/Tacoma Sound Transit Central Link Light Rail (Phase 1) between S. 200th Street and 
Tacoma/Seattle/Everett Sound Transit commuter rail expansion between Lakewood and Everett 
Region-wide Sound Transit Regional Express bus service expansion  
Seattle Seattle Monorail Project:  Green Line from West Seattle to Ballard 
Roadway Projects: 
Jurisdiction 

 
Project 

Pierce SR 7:  Safety and access management from SR 507 to SR 512 
Pierce SR 16:  HOV Improvements from Olympic View Dr. to Union Ave. 
Pierce I-5:  HOV lanes from Port of Tacoma Rd. to King/Pierce Co. Line 
Pierce SR 410:  Additional lanes from 214th to 234th 
King I-405:  Additional lanes & interchange improvements from I-5 (Tukwila) to SR 522 
King I-5:  NB auxiliary lane from NE 175th St. to NE 205th St. 
King I-90: Two-way transit and HOV from Bellevue Way to I-5 
King SR 161:  Widen to five lanes from Jovita Blvd to S. 360th St. 
King SR 167:  HOV from 15th St. SW to 15th St. NW 
King SR 522:  UW Campus Access (Bothell) 
King I-5:  Stage 4 HOV from Pierce County Line to S 320th 
King SR 520:  HOV lanes from W Lake Sammamish Pkwy to SR 202 
King SR 99:  N Corridor Transit/HOV Lanes on Aurora Ave. 
Snohomish SR 9:  Additional lanes from SR 522 to 176th St. SE 
Snohomish SR 527:  Additional lanes from 132nd SE to 112th SE 
Snohomish I-5:  HOV lanes from SR 526 to US 2 
Snohomish SR 522:  Four-lane widening from Snohomish River to US 2 
Snohomish SR 525:  Additional lanes from SR 99 to Paine Field 

��	� ��
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�������
�������
��	�
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The CRA 2025 Baseline Scenario assumed an 
increase in transit service (as measured by vehicle 
hours) of approximately 90% compared to our base 
year for transit (1998).  This growth assumes that 
transit operators in the Puget Sound area will provide 
additional service as their revenues grow over the next 
two decades.  A 90% growth from 1998 to 2025 
averages a 2.4% per year annual growth.  As points of 
comparison, King County Metro vehicle hours grew 
about 20% from 1996 to 2003, a 2.6% per year annual 
growth.  Pierce Transit vehicle hours grew about 41% 
from 1996 to 2003, a 5.0% per year annual growth. 
 Community Transit vehicle hours grew about 49% 
from 1996 to 2002, a 6.8% per year annual growth. 
 
Light rail, commuter rail, and monorail service are new 
transit facilities assumed to be in the 2025 Baseline 
Scenario that are not included in the existing transit 
network and account for 2.0 million additional annual 
bus equivalent revenue hours.  The growth in service 
for buses alone would be approximately 1.6 million 
annual revenue hours, or an increase of 41%. 
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Figure 2-13:  GP and HOV Lanes added to Existing in the 2025 Baseline Scenario 
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Figure 2-14:  High Capacity Transit in the 2025 Baseline Scenario 
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Unconstrained Demand Scenarios 
 

The starting point for the Congestion Relief Analysis was the unconstrained demand for travel in 
the central Puget Sound region.  This point of reference helps to define where people, if given no 
congestion on existing facilities, would like to travel.  Two different forecasts were tested to meet 
this demand; one based on free-flow speeds on the highway network and the other based on a 
ubiquitous transit network.   
 
Unconstrained Highway Demand Analysis 
The Unconstrained Highway Demand Analysis assumed that travelers could make any trip 
anytime within the region without delay.  The forecasts were run using the 2025 Baseline highway 
network without any capacity constraints.  The redistributed trips were assigned to the regional 
roadway network to show the desired paths and potential travel demand. 
 
Figure 2-15 shows model predicted unconstrained demand and desired routes in the central 
Puget Sound region.  The left-side map shows the large increase in vehicle trips that would take 
place on major freeways, state highways, and principal arterial routes.  On the regional freeway 
system, the volumes would essentially be double the existing volumes.  The right-side map shows 
the corresponding decrease in volumes on many of the local streets and arterials, as the trips 
would be drawn to higher speed facilities. 
 
Using the information from Figure 2-15, the unconstrained highway demand was then translated 
into an equivalent number of highway lanes that would be needed to meet this theoretical 
demand.  Figure 2-16 illustrates the model results using this technique.  Most freeway corridors 
would require several additional lanes to carry the �unconstrained demand�.  Conversely, volumes 
on most local arterial routes would decrease, indicating that local routes would be underutilized if 
capacity were abundant on the major state highways.   
 
As an example, the following additional lanes (two directions combined) would be required to 
meet this demand in the PM peak period: 

• I-5 thru Seattle: 10-14 new lanes 
• I-405 thru Bellevue: 12-14 new lanes 
• I-5 to Everett:  8-10 new lanes 
• SR 167 thru Kent/Renton:  4-8 new lanes 
• I-5 thru Tacoma:  8-10 new lanes 
• SR 520 cross lake:  4-6 new lanes 

These results were used to help shape the Highway Focus Scenario and to compare certain key 
performance data. 
 
Unconstrained Transit Demand Analysis 
The Unconstrained Transit Demand Analysis produced forecasts of transit demand assuming that 
point-to-point transit service would be available everywhere in the region.  The resulting demand 
was then loaded onto the 2025 Baseline highway network to graphically illustrate the desired 
transit travel corridors. 
 
Travelers were assumed to have direct walk access to transit (within 2.5 minutes) with a direct 
transit connection available to every destination within the region with wait times of 5 minutes in 
the peak and 7.5 minutes in the off peak.  The transit speed was assumed to be a constant 18 
mph for all trips (12 mph is today�s average) and transit fares were assumed to be consistent with 
today. 
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Figure 2-15:  Changes in Daily Vehicle Volumes in the Unconstrained Highway Demand Analysis (vs. 2025 Baseline) 

 
 

If highway travel were unconstrained� 
People would focus their travel on the freeways and major 

highways because trip times are shorter 
As a result, volumes would decrease on many local streets and 

arterials 
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Figure 2-16:  Additional Lanes Needed to Meet Unconstrained Highway Demand 
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Figure 2-17 shows the results of the transit-unconstrained ridership forecasts within the region 
compared with existing transit ridership.  The ubiquitous transit system would result in an increase 
in daily ridership in the central Puget Sound region from 314,000 today to as high as 3.8 million in 
2025 (more than a tenfold increase).  At the corridor level, using I-5 as an example, the daily 
transit ridership from north of Seattle to Downtown Seattle would increase from 50,000 today to 
108,000 in 2025. 
 
Using this information, the study team identified corridors with the highest transit demand as 
possible high-capacity transit (HCT) routes.  Corridors with moderate to high demand were 
identified as candidates for expanded bus service.  These results were used to help shape the 
Transit Focus Scenario and the mixed scenarios.  
 
It should be noted that, according to the model, even with this ubiquitous transit system, highway 
travel would continue to increase.  Figure 2-18 compares the daily vehicle travel on the network 
today with the projected amount of vehicle trips in 2025 under the ubiquitous transit scenario.  The 
model predicted that there would still be enough vehicle demand on the regional highway system 
to cause almost 385,000 hours of delay per day compared to 285,000 today.  This is 100,000 
hours per day more than today�s estimated delay. 
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Figure 2-17:  Comparison of Transit Ridership for Existing and Unconstrained Transit Demand 

 
What happens to transit demand? 

Today there are 314,000 daily transit riders in the region In 2025, an unconstrained transit system attracts more than ten 
times as many riders (up to 3.8 million per day) 
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Figure 2-18:  Comparison of Vehicle Volumes for Existing and Unconstrained Transit Demand  

 
Growth in vehicle travel will result in an additional 100,000 hours of daily delay, even with an unconstrained transit system 

Daily vehicle trips today in the region Daily vehicle trips in 2025 with unconstrained transit 
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Highway Focus Scenario 
The Highway Focus Scenario provided highway capacity intended to meet much of the 
unconstrained travel demand.  Its purpose was to examine whether congestion could be alleviated 
through an aggressive road-building program.  The specific capacity additions were identified based 
on the results of the 2025 Baseline and Unconstrained Highway Demand model runs and were 
inclusive of the highway projects identified in the PSRC�s Metropolitan Transportation Plan (MTP). 
 
Region wide the Highway Focus Scenario included 1,230 more freeway and 730 more arterial 
lane miles than the 2025 Baseline Scenario.  This represents a 7% growth in arterial lane miles, a 
50% growth in freeway lane miles, and a 16% growth in total lane miles (freeway and arterial 
lanes combined).  Almost three-quarters of the lane miles were added directly within the region�s 
urban growth area, while most of the other lane additions would serve connecting routes between 
adjacent portions of the urban growth area.  Table 2-4 summarizes the lane miles added in the 
Highway Focus Scenario. 
 
Table 2-4:  Highway Lane Miles by Scenario 

 Lane Miles in Region 

Scenario Freeways / 
Expressways Arterials Total Percent 

within UGA 
Existing 2,320 9,940 12,260 n/a 
2025 Baseline 2,360 9,980 12,340 n/a 

                                            Lane Miles Added by Scenario (Compared to 2025 Baseline) 

Highway Focus +1,230 
(+52%) 

+730 
(+7%) 

+1,960 
(+16%) 74% 

Transit Focus +0 +0 +0 n/a 
Pricing Focus +0 +0 +0 n/a 
Mixed: Highway and 
Transit Intensive 

+1,010 
(+43%) 

+390 
(+39%) 

+1,400 
(+11%) 84% 

Mixed: Highway 
Emphasis 

+1,010 
(+43%) 

+390 
(+39%) 

+1,400 
(+11%) 84% 

Mixed: Transit Emphasis 
(and with Pricing) 

+610 
(+26%) 

+230 
(+23%) 

+840 
(+7%) 88% 

 
Figure 2-19 shows the number of general-purpose (GP) lanes added in the Highway Focus 
Scenario.  The following are some specific locations where lanes were added: 

• I-5 through Pierce, King and Snohomish Counties:  added two to three lanes each 
direction; 

• I-405:  added two to four lanes each direction; 
• SR 520 from Seattle to Redmond:  added three lanes each direction; 
• I-90 from Bellevue to Issaquah:  added two lanes each direction; 
• SR 167:  added one to three lanes each direction; and 
• SR 99 from Everett to Tacoma:  added two lanes each direction. 
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Figure 2-19:  GP Lanes Added to 2025 Baseline in the Highway Focus Scenario 

 
 
Within downtown Seattle, to minimize impacts to existing buildings, a six-lane tunnel was 
assumed to run from Spokane Street in the south to Northgate in the north.  Along SR 16, a lane 
was added across the Tacoma Narrows Bridge by restriping the existing (and new) bridge.
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In the Highway Focus Scenario, HOV lanes were added to I-90 across Lake Washington, the SR 
509 extension, and along the southern portion of SR 167.  These lanes are shown in Figure 2-20. 
 
Figure 2-20:  HOV Lanes Added to 2025 Baseline in the Highway Focus and Mixed Scenarios 
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Transit Focus Scenario 
The Transit Focus Scenario included an extensive regional transit system designed to correspond 
to the major travel corridors identified from the Unconstrained Transit Demand Analysis.  Its 
purpose was to examine whether enough people would utilize a highly convenient transit system 
instead of driving their cars, with the result being less congestion.  With this scenario, the supply 
of transit service would be approximately 15.2 million annual bus equivalent revenue hours in the 
central Puget Sound region, which is approximately double the number of annual bus equivalent 
revenue hours in the 2025 Baseline Scenario, and nearly four-times the Existing Condition.  
Transit service in this scenario is shown in Figure 2-21. 
 
The details of this scenario were developed in coordination with PSRC, King County Metro, 
Sound Transit, and Washington State Ferries.   HCT lines included in the PSRC�s MTP and the 
Sound Transit Long-Range Vision were used as the base for building the HCT portion of the 
Transit Focus Scenario network.  HCT segments were also added in other high-volume locations 
as identified in the unconstrained runs.  The HCT lines were assumed to operate all day, in both 
directions with ten-minute peak headways.   
 
Additionally, bus service was expanded for almost all bus routes, although several Sound Transit 
Regional Express routes were removed and replaced by HCT lines.  Passenger ferry service was 
expanded between Downtown Seattle and Bainbridge, Bremerton, Kingston, Southworth, and 
Vashon.  
 
Park-and-ride lots were included at most HCT stations and regional express bus hubs outside the 
urban core areas.  A total of 57 new lots were assumed, containing on average 300 parking stalls 
each.  This amounts to the addition of approximately 17,000 parking stalls.  Direct access ramps 
to/from park-and-ride lots were not assumed for this study. 
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Figure 2-21:  Transit Service Included in the Transit Focus Scenario 
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Pricing Focus Scenario 
The Pricing Focus Scenario examined a region-wide value pricing program.  Its purpose was to 
evaluate the extent to which delay could be reduced on the existing transportation network by 
introducing value pricing in the form of tolls.  This scenario assumed the same roadway and 
transit infrastructure as the 2025 Baseline Scenario, but it assumed that all freeways and arterials 
in the central Puget Sound region would be variably tolled according to demand and capacity 
conditions.   
 
The Pricing Focus Scenario�s underlying objective was to manage travel demand through tolling in 
an effort to make more efficient use of existing capacity.  Value pricing can achieve this by 
encouraging some users to alter their travel behavior (particularly during congested times) by 
using other routes, shifting to transit or carpools, changing their destinations (making shorter 
trips), and even potentially changing their time of travel or eliminating some trips.   
 
The Pricing Focus Scenario was developed to address many of these travel demand features.  It 
assumed that all elements of the regional roadway network, with the exception of HOV or transit-
only lanes, would be tolled on a per-mile basis.  Vehicles operating in HOV or transit-only lanes 
would not be subject to the tolls.  Toll rates for each roadway segment and travel direction would 
be determined by the demand and capacity relationships of the segment at different times of day 
and users� willingness to pay for delay reduction.  Expressed in current dollars, tolls would vary 
from zero at times of low demand (no congestion), and would rise exponentially with increasing 
demand/delay to 50 cents per mile when roadways are highly congested and demand meets or 
exceeds capacity.  The regional model does not account for any time-of-day trip shifting or 
elimination of trips that might be associated with a value pricing strategy. 
 
To illustrate the Pricing Focus Scenario, Figure 2-22 shows a map of the central Puget Sound 
region with roadway facilities marked with either �high� or �low� toll level.  Using the previously 
described value pricing methodology, facilities with a high tolling level are generally those that 
would have relatively high levels of traffic congestion.  Not surprisingly, these roads include most 
of the regional freeways, state highways, and major arterials.  On these facilities, a toll rate would 
need to be set sufficient to cause route or mode shifts and a subsequent reduction in the 
congestion levels.  Conversely, facilities denoted with a low toll level are those that would have 
relatively low congestion levels prior to the introduction of value pricing.  Most of the lower 
classification regional and local highways would fall into this category. 
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Figure 2-22:  Pricing Focus Scenario � Potential Toll Levels During the PM Peak Period 

 
 
 
 
 
 
 




