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3     Vancouver Urban Area Report 

3.0   Summary 

 
This chapter presents the findings for the Vancouver Urban Area (VUA). The scenarios 
analyzed included strategies on highway, carpooling, transit, and transportation value pricing.1  
The analysis results provide perspectives on how effective these scenarios could be in reducing 
congestion. 
 
What are the growth challenges in the region? 
Growth will continue to pose a challenge to the Vancouver/Portland regional transportation 
system with additional trips, longer trips and more congestion. The VUA�s population grew by 
more than 153,000 between 1980 and 2000. It is forecast to be slightly less than 540,000 by 
2025, a population growth of 63% from existing (2000) conditions. Employment will grow by 
68% between 2000 and 2025. Most of this growth is projected to occur in the outlying urban 
areas of Battle Ground, Ridgefield, La Center, Camas, and Washougal, where little or no fixed-
route transit service exists.  With marked growth in households, workforce participation, and 
population, travel demand will significantly increase. Vehicle miles traveled are expected to 
increase by as much as 70% between 2000 and 2025. By 2025, I-5 and I-205, which serve as 
the only routes between Vancouver and Portland, are expected to experience a 50% increase 
over existing condition in terms of the number of vehicle trips.  Additionally, travel on other state 
highways, such as SR 502, SR 503, SR 500, and SR 14 will increase significantly as well.  
 
                         Table 3-1 Vancouver Projected Growth 2000 to 2025 

 
 
 
 
 

Source:  Regional Transportation Council, MTP Update 
 
 
What improvements (scenarios) were modeled? 
The focus of this study was to evaluate the congestion relief potential of a wide range of modal 
alternatives.  The scenarios were designed to establish incremental �data points� for various 
combinations of highway, transit, and alternative transportation strategies.  The data points were 
established to discern differences between the level of investment and the results of congestion 
relief measured by delay reduction. 
 
The scenarios were developed in phases (see Figure 3-1). Two capacity-unconstrained forecasts 
were developed to provide an analysis reference point, to identify high demand corridors for 
highway and transit, and to assist in developing the single-mode focused alternatives. Then, 

                                                 
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. 

New Residents 208,500 +63% 
New Jobs 107,000 +68% 
New Vehicles 174,000 +60% 
New Commute Trips 209,000 +67% 
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single-mode focused alternatives were developed, using the unconstrained analysis as a guide.  
They represent a very high level of investment in a single mode, while leaving other modes 
unimproved.  Finally, mixed alternatives were developed with varying investment levels in 
highways, transit, and demand management or value pricing strategies. The projections of 
different scenarios are modeled using the Regional Transportation Council (RTC) travel demand 
model. 

Figure 3-1 The Study Process 
 

Reducing highway delay due to 
congestion was the focus of the 
study.  Transportation analysis 
metrics and cost-benefit 
comparisons were used to evaluate 
alternatives based primarily on their 
ability to reduce highway congestion.  
A cursory assessment of their 
environmental and potential land use 
impacts was included as well. 
 
For a more direct comparison, the 
2025 land use distribution of 
households and employment was 

held constant between alternatives.  This has the effect of artificially constraining changes in trip 
patterns and the location and distribution of land use.  In reality, transportation investment 
decisions do have an impact on land use patterns, and potential impacts to land use are 
outlined later in the report. 

 
What were the model results? 
The scenarios were modeled to answer the following three questions: 

How well does each scenario reduce congestion? 

What are the costs and economic impacts of each scenario? 

What are the potential impacts to the environment for each scenario? 
 
How well does each scenario reduce congestion? 
A set of analysis metrics was developed to compare the scenarios. The analysis metrics were a 
mixture of system-level and corridor-specific measures related to delay for persons, vehicles 
and trucks, hours of congestion each day, and travel time on major freeway corridors. 
Compared to the 2025 Baseline Scenario, all scenarios would improve peak period travel times 
for general purpose, commercial, and transit trips between the key regional activity centers. The 
regional model predicts that total peak period and daily vehicle delay in the 2025 Baseline 
Scenario could be 500% more than the 2000 condition.  On a per-vehicle basis, many of the 
scenarios would reduce delay significantly comparing to the 2025 Baseline Scenario, but not 
below 2000 level.  Compounded with more trips and longer trips, total delay on the highway 
system is forecasted to be higher than that of 2000 even under the most aggressive highway 
capacity expansion scenario (with an estimated price tag of $3.2 to $4.1 billion) analyzed in this 
study.   
 

 
 Set Baseline 

(2025 Baseline) 

 
�Unconstrained� 
Singular Mode 

Option 

 
�Focused� 

Singular Mode 
Option 

 
Final Report 

 
Mixed-Mode 

Options 
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Alternatives that include an emphasis on highway widening along with major transit 
improvements, and those with expanded freeway value pricing and transportation demand 
management, would be effective in significantly reducing Year 2025 delay compared to 
baseline. However, total delay at the system level would still double under those alternatives 
relative to the existing levels. For the scenarios that add only substantial roadway capacity, 
travel times for vehicles between activity centers in year 2025 would be comparable to today�s 
conditions (2000).  Scenarios that have significant investment in exclusive-guideway, high 
capacity transit (HCT), and/or expanded express bus service would also yield travel time 
savings to transit patrons. 
 

Comparing the model results among the scenarios, the following observations were made: 

• The 2025 Baseline Scenario estimated that total daily delay for vehicles on the region�s 
roadway system would have a 500% increase over 2000.  

• Most of the freeway corridors, especially I-5 and I-205, would require additional lanes to 
accommodate all highway demand in the peak period.  For example, the number of 
freeway lanes crossing the Columbia River would need to more than double to reduce 
2025 congestion below the year 2000 level. 

• Transit ridership would triple if a transit system that featured frequent bus service with 
high and reliable speeds, and if everyone had direct access to transit throughout the 
region was available. 

• Pricing of the full freeway system was very effective in reducing congestion and 
improving travel times assuming that alternative travel options could be provided for trips 
diverted from highways.  

• Travel delay would be reduced substantially in the corridors where capacity improvements 
were tested. However, all the scenarios that exclude value pricing strategies did not 
produce positive annual benefits.    

• Mode share for transit trips between Clark County and Oregon would increase by 30-
35% for the scenarios with a high level of transit investment.  This mode share could be 
even higher if high transit investment is combined with value pricing or transportation 
demand management strategies.  

• Highway investments tended to generate more congestion 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. 

• Transit-oriented scenarios were effective in improving transit travel times. Transit was 
most effective in the corridors where there were high population and employment 
densities and where there are limited potential to add additional roadway capacity. 

• 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.  The new scenario with a mixed highway and transit improvements plus value 
pricing resulted in a more efficient use of the available capacity within the system. 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. 
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What are the estimated costs of each scenario? 
Most of the scenarios analyzed would cost over $5 billion for the Vancouver/Portland study 
area. The Highway Focus and mixed-mode Highway & Transit Intensive scenarios have the 
highest capital costs, on the order of $10 to 13 billion.  A significant portion of these costs would 
be incurred in the dense urban cores of Portland and Vancouver.  Alternatives with major transit 
improvements have the highest annual operating and maintenance costs. 
 
All scenarios except the Pricing Focus Scenarios would have substantial right-of-way needs and 
property impacts.  In most cases there are insufficient existing rights-of-way to accommodate 
both highway widening and high capacity transit.  The Transit Focus Scenario has a moderate 
level of right-of-way acquisition.  The greatest impacts are associated with significant roadway 
only-related improvements or a combination of highway widening and high capacity transit 
facilities. 
 
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 
operation, administration, and enforcement activities associated with system wide tolling.  A 
portion of revenues collected from tolls could be used to offset these costs.   
 
The ability to fund the various improvements was not considered.  It is conceivable that potential 
funding mechanisms for investments measured in the billions of dollars � such as a substantial 
increase in the gas tax � may affect travel behavior, and thus the mix of supply and demand 
measures required to mitigate congestion delays.  The scenarios with value pricing were 
assumed to generate revenues sufficient to offset costs, although this study has not presumed 
how those revenues might be spent. 

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 Congestion Relief Analysis focused on environmental 
impacts at the system-wide level for each scenario.   
The following observations can be made: 

• Most scenarios would involve substantial right-of-way and property acquisition, and yield 
impacts on wetlands and streams.  The greatest impacts would be associated with highway 
widening improvements. 

• Alternatives that have a transit emphasis tend to have fewer impacts on the built and 
natural environments, compared to alternatives that have a highway widening emphasis. 
Transit emphasis would also have fewer air- and noise-quality, and Environmental 
Justice issues.  

• Air quality impacts are primarily associated with highway improvements.  Transit 
improvements and value pricing strategies are anticipated to reduce vehicle trips and 
vehicle miles traveled, 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 low, while pricing scenarios would have the effect of 
moving traffic (and noise) from one facility to another. 
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• Impacts on low-income and/or minority communities (Environmental Justice issues) were 
analyzed using 2000 Census maps for Portland and Vancouver.  The results showed that 
these communities would experience both negative impacts and positive benefits.  On the 
one hand, the communities may experience direct negative impacts such as relocation 
and increases in noise and air pollutants, primarily associated with the highway-oriented 
scenarios. On the other hand, these communities and residents in other communities will 
benefit from the provision of additional transportation capacity under all scenarios, 
especially with added transit access and service under the transit-oriented scenarios.  
Corridors that have the highest potential for Environmental Justice impacts are I-5 in north 
Portland and central Vancouver and I-205 in east Portland and between SR 14 and 
SR 500 in Vancouver. 

• The effects of value pricing on low-income and/or minority communities would depend 
on the toll rates set, the allocation of toll revenues, and the availability of transit or other 
alternative modes that may have a lower direct-cost to the users.  Projects implemented 
to date elsewhere show that priced lanes are used by a broad cross-section of income 
and population groups. 

• Significant highway capacity expansion would have major impacts on land use and 
development patterns, increasing pressure to expand the urban growth boundary. 
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3.1   Study Area Definition 
The study area (Figure 3-2) includes the Vancouver Urban Area (VUA), a portion of northeast of 
Portland, the Portland Central Business District, and the I-5/I-405 loop around the Portland 
CBD.  The VUA contains the area south of NE 219th Street to the Columbia River, bounded on 
the east by the 192nd Avenue corridor and on the west by the Columbia River. The portion of 
northeast of Portland covers I-5 to I-205, from I-84 north to the Columbia River. Significant trip 
interactions between Vancouver and Portland are the main reason to include part of Portland in 
the study area.  
 

3.2   Major Corridors 
                                                     Figure 3-2:  Study Area and Corridors  
Study corridors consist of 
all state highways and 
interstate facilities in the 
study area, and some key 
regional arterials.  Study 
corridors are shown in 
Figure 3-2. 
Improvements to other 
regional arterials were 
also included in the 
transportation modeling 
and results, but were not 
included in the 
assessment of cost, and 
environmental and 
economic impacts.  
These corridors were: 

• Fourth Plain 
Boulevard, I-5 to 
SR 500 

• Burton Road/28th 
Street, Andresen 
Road to NE 162nd 
Avenue 

• NE 18th Street, NE 
86th Avenue to NE 
192nd Avenue 

• Highway 99/Main 
Street, NE 134th 
Street to downtown 
Vancouver 

• Andresen Road, 
Padden Parkway to 
SR 14 
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3.3   Historical, Existing, and Future Population and Employment 
Patterns 
The Vancouver Urban Area�s population grew by more than 153,000 between 1980 and 2000 
and is forecast to be about 540,000 by 2025.  This marks a population growth of 63% increase 
from existing (2000) conditions.  It is also projected that full- and part-time employment will grow 
by 69% between 2000 and 2025. Much of this growth is projected to occur in the outlying urban 
areas of Battle Ground, Ridgefield, La Center, Camas, and Washougal. The growth in 
Vancouver area households, population, and employment is shown in Figure 3-3. 
 
Figure 3-3 Vancouver Area Growth in Households, Population, and Employment 

 

Source:  Regional Transportation Council and Clark County  
 
 
Table 3-2 Households, Population, and Employment 1980 to 2030 

 1980 1990 2000 2015 2025 2030 

Households 68,000 90,000 130,000 168,000 200,000 214,000 

Population 180,200 235,000 331,500 463,000 540,000 586,900 

Employment 67,000 100,000 158,000 210,000 265,000 286,400 

Source:  Regional Transportation Council and Clark County 

 
 
 
 
 

200,000

540,000

257,000

0

100,000

200,000

300,000

400,000

500,000

600,000

1980 1990 2000 2015 2025 2030

Actual Projected

Population

Employment

Households



 

Congestion Relief Analysis  3-8 
Vancouver Area Report   

��	� ��
�������
��������


Growth in trips and vehicle miles 
traveled will greatly exceed additional 
capacity in the 2025 Baseline Scenario 

3.4   Existing and Future Travel  
With marked growth in households, workforce participation, and population from 2000 to 2025, 
travel demand will significantly increase. Daily vehicle trips, transit trips, and total vehicle miles 
are expected to increase 61-63% between 2000 and 2025. 
The average trip travel distance would increase 2-17% in 
the study area during the same period. However, if only 
current and granted transportation improvement projects 
are counted, the land miles and daily transit service will 
increase only 11% and 1% respectively from 2000 to 2025. 
Figure 3-4 shows the increases of vehicle trips and VMT, 
and land miles and transit service between 2000 and 2025. 
The comparison suggests that travel demand in the near future (2025) will exceed 
transportation system capacity. As a result, total daily vehicle hours of delay are forecasted to 
have over a 500% increase between 2000 and 2025, and daily vehicle hours of delay are 
expected to have a 400% increase as well. Accordingly, the average trip time within the study 
area would increase 13-33%. Transit mode share in the study area would decrease 3-10% from 
2000 to 2025. Table 3-3 provides a summary of the VUA system of travel forecasts. 
 
Table 3-3 System-Wide Summary of Travel Forecasts 

 
2000 

Existing 
2025 

Baseline 
Change 

2000 � 2025 
Daily Total Person Trips 1,426,000 2,295,000 61% 
Daily Total Vehicle Trips 1,010,000 1,648,000 63% 
Daily Transit Trips 28,000 45,000 61% 
Total Daily Vehicle Miles Travel (VMT) 6,807,000 11,026,000 62% 
Study Corridor Lane Miles 882 976 11% 
Daily Transit Service Hours 900 912 1% 
Average Trip Length within Clark County (miles) 5.1 5.2 2% 
Average Trip Length, Clark County to Portland (miles) 18.2 21.3 17% 
Average Trip Length, within Clark County (minutes) 8.9 10.1 13% 
Average Trip Length, Clark County to Portland (minutes) 28.8 38.1 33% 
Transit Mode Share, Within Clark County 1.0% 0.9% -10% 
Transit Mode Share, Clark County to Portland 5.8% 5.7% -3% 
Total Daily Vehicle Hours of Delay 7,235 43,662 503% 
Daily Commercial Vehicle Hours of Delay 217 1,085 400% 
 
Figure 3-4 Change from 2000 to 2025, Percent Increase in Number of Trips, Vehicle Miles 
Traveled (VMT), Lane Miles and Transit Service 
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The year 2000 is considered as the model�s 
�Existing year.�  The 2000 Census was used to 
estimate the number of people and households by 
TAZ, and employment was estimated from a variety 
of sources.  The model was calibrated and validated 
based on a comprehensive set of traffic counts and 
transit ridership counts taken during 2000 and 2001. 
 
The 2025 Baseline scenario is the existing plus 
financially committed projects contained in the 
current Metropolitan Transportation 
Improvement Programs for both RTC and 
Metro.  It does not include other projects that 
may be in the financially-constrained 
Metropolitan/Region Transportation Plans that 
are not programmed in currently adopted TIPs. 

3.5   Scenario Configurations 
 
Eight transportation scenarios were developed for 
the Vancouver region. The scenarios were then 
modeled to see how effective they would be in 
reducing congestion, and at what cost.  The 
modeling began with existing conditions (year 2000) 
and a 2025 Baseline Scenario that only includes 
projects with current funding commitments. Three 
additional scenarios followed that focused exclusively 
on roadways, transit, or value pricing.  Three 
scenarios followed these that included investments in 
more than one mode or type of capacity 
improvement.  Finally, additional analysis was 
undertaken on the Transit Emphasis Mixed Scenario 
to examine the potential congestion-reduction effects 
of freeway value pricing, and of an expanded 
transportation demand management program. 
 
 
Existing Condition (2000) 
The existing condition is the transportation system as defined in the regional model base year 
model, the year 2000.  Figures 3-5 and 3-6 show the number of general-purpose lanes included 
in the existing highway network, and the existing transit service, respectively. 
In this study, key congestion measures are delay, and congestion duration.  �Delay� is the 
additional travel time incurred when speeds in any roadway segment in the alternative being 
modeled fall below the average speed for the same roadway section when that section is 
operating at 70% of capacity. �Congestion duration�, generally measured in hours, is the time 
period that the corridor volume exceeds the corridor capacity by travel directions.  
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Figure 3-5:  Existing Highway Network 
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Figure 3-6 Existing Transit Network 
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2025 Baseline Scenario 

The 2025 Baseline Scenario provides a reference frame for examining the various congestion 
relief scenarios.  The 2025 Baseline Scenario is defined as the existing highway and transit 
networks, plus improvements currently funded and programmed as identified by WSDOT, 
C-TRAN, Tri-Met, ODOT, Metro, and RTC. 
 
The 2025 Baseline Scenario reflects an increase in 10% of highway lane miles over the 2000 
conditions.  Transit service is expected to increase slightly above existing conditions, with 
approximately 1.3% additional service hours.  Figures 3-8, 3-9 and 3-10 show the roadway and 
transit improvements, included in the 2025 Baseline Scenario. A few major improvement 
projects were added to the 2000 network.  These improvements are shown in Table 3-4. 
 
Table 3-4 Projects Completed Since 2000 and Projects with Funding Commitments 

Projects Completed Since 2000 

Portland • Completion of Interstate MAX light rail line 

Clark County • Widening of I-5 from SR 500 to 99th Street 

 • Completion of Padden Parkway 

Projects With Funding Commitments 

Portland • I-205 light rail from Gateway to Clackamas 

 • Widening of I-5 through Delta Park 

Clark County • Widening of I-5 from 99th Street to 134th Street 

 • C-TRAN�s 99th Street Park-and-Ride 

 • Completion of 192nd Avenue corridor 

 • Widening of 162nd Avenue from 39th Street to Ward Road to four 
lanes 

 
Figure 3-7 shows the Existing and 2025 Baseline networks and durations of congestion.  These 
are from the RTC�s Year 2000 PM peak period model run.  Under the 2025 Baseline Scenario, 
congestion levels would continue to grow in all study corridors and all Interstate highways. The 
highest congestion levels would be experienced on the I-5 and I-205 Columbia River crossings 
and on all of I-84 (up to 5 hours of congestion per direction per day).   
 
Other corridors experiencing significantly increased congestion would include the I-5/I-405 
�downtown loop,� SR 500/ SR 503 between I-5 through Orchards and north to Battle Ground, 
SR 502 from I-5 to Battle Ground, and I-5 from SR 502 to the I-5/I-205 split. 
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Figure 3-7 Lanes Added to Existing in the 2025 Baseline Highway Network 
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Figure 3-8:  Transit Network in the 2025 Baseline Scenario 
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Figure 3-9:  Daily Hours of Congestion  
    The Existing Condition       The 2025 Baseline Condition 
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Unconstrained Demand Scenarios 
In order to help frame the scenarios, two capacity-unconstrained forecasts were developed:  the 
Unconstrained Highway Scenario assumed no congestion would occur given additional highway 
facilities to accommodate all travel demand, and the Unconstrained Transit Scenario assumed a 
virtually ubiquitous system whereby all trips had access to transit.   The unconstrained forecasts 
were used to identify the highest travel demand corridors during peak period.  
 
Unconstrained Highway Demand Analysis 
The intent of the Unconstrained Highway Demand Analysis was to determine theoretical vehicle 
travel demand if there was no capacity constraints; all travelers could travel at any time 
throughout the region and experience no highway congestion.  Figure 3-10 shows the 
unconstrained demand and desired routes in the Vancouver/Portland region.  The map on the 
left shows the large increase in the vehicle trips that would take place on the major freeways, 
state highways, and principal arterial routes.  On the regional freeway system, the volumes 
would essentially double the existing volumes while volumes on low speed, minor arterials 
would decrease (map on the right).  Using the information shown in Figure 3-10, the 
unconstrained highway demand was then translated into an equivalent number of additional 
highway lanes that would be needed to serve all the peak demand. As shown in Figure 3-11, 
most freeway corridors would require several additional lanes to carry out the �unconstrained 
demand�.  Conversely, volumes on most local arterial routes would decrease if capacity were 
focused on the major state highways. 
As an example, the following additional lanes (two directions combined) would be required to 
meet this demand: 

I-5 and I-205 Columbia River Crossings:  10-12 new lanes 

SR 500, I-5 to I-205:  2-4 new lanes 

SR 503, SR 500 to Battle Ground:  3-6 new lanes 

SR 502, I-5 to Battle Ground:  2-4 new lanes 

I-5, SR 500 to I-205:  3-6 new lanes 

Mill Plain Boulevard, I-205 to SE 164th Avenue:  2-4 new lanes 
These results were used to help shape the Highway Focus Scenario and to compare certain key 
performance data. 
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Figure 3-10:  Changes in Daily Vehicle Volumes in the Unconstrained Highway Demand Analysis (vs. 2025 Baseline) 
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Figure 3-11:  Additional Lanes Needed to Satisfy Unconstrained Highway Demand 
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Unconstrained Transit Demand Analysis 
The Unconstrained Transit Demand Analysis assumed everyone has direct walk access to 
transit (within 2.5 minutes) that connects every destination within the region with wait times of 5 
minutes in the peak and 7.5 minutes off peak.  The transit speed was assumed to be a constant 
18 mph for all trips (12-14 mph is today�s average).  A �fare-free� system region-wide was also 
assumed for the transit system. 
 
Figure 3-12 shows the results of the unconstrained transit ridership forecasts within the region, 
compared with existing transit ridership. This ubiquitous transit system would result in an 
increase in daily ridership in the Vancouver region from approximately 20,000 today to as high 
as 58,000 in 2025 (almost a tripling). 
 
Using this information, the study team identified corridors with the highest transit demand as 
possible high capacity transit (HCT) routes, while other corridors were identified as candidates 
for expanded bus service.  These results were used to help shape the Transit Focus Scenario 
and the mixed scenarios. 
 
Even with this ubiquitous transit system, the model shows that highway travel would continue to 
increase.  Figure 3-13 compares daily vehicle travel on the network today with the amount of 
vehicle trips in 2025 (with the Unconstrained Transit Demand Analysis). There would be enough 
demand on the highway to cause almost 35,800 hours of delay per day compared to 7,200 
today.  This is 28,000 hours per day more than today�s estimated delay. 
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Figure 3-12:  Comparison of Ridership for Existing & Unconstrained Transit Demand 

 
 

What happens to transit demand? 
Today there are 20,000 daily transit riders in the Vancouver 
region 

In 2025, an unconstrained transit system would attract three 
times as many riders (up to 58,000 per day) 
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Figure 3-13:  Comparison of Vehicle Volumes for Existing & Unconstrained Transit Demand 

 
What happens to hours of delay? 

Currently, 930,000 daily vehicle trips result in over 7,200 hours 
of daily delay.  With no improvements to the system, the 1.5 
million vehicle trips per day in the 2025 Baseline will result in 
over 43,600 vehicle hours of daily delay. 

Even with an unconstrained transit system, there will be 28,000 
additional vehicle hours of daily delay in 2025.  Even with the 
intensive highway improvements contained in the Highway 
Focus Scenario, there will still be an increase of over 5,600 
vehicle hours of delay compared to existing conditions. 
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Highway Focus Scenario 
The Highway Focus Scenario provided highway capacity intended to meet much of the travel 
demand.  Specific capacity improvements that were identified based on the results of the 2025 
Baseline and Unconstrained Highway Demand and the future highway projects identified in 
RTC�s Metropolitan Transportation Plan (MTP) were included in the Highway Focus Scenario.  
The Highway Focus Scenario was to examine whether congestion could be alleviated through 
aggressive road-building programs.   
 
In the Vancouver region, the Highway Focus Scenario would provide 100 more freeway lane 
miles and over 180 more arterial lane miles than that of the 2025 Baseline Scenario.  Table 3-5 
shows the specific corridor segments and the total number of additional lanes in the Highway 
Focus Scenario. Figure 3-14 shows the number of the lanes required above the baseline in the 
Highway Focus Scenario.  
Following are some specific locations where additional lanes were modeled: 

• I-5 and I-205 through Portland and Vancouver 

• Both Columbia River Crossings (added six to eight lanes to I-5 and two lanes to I-205) 

• SR 503 from Vancouver to Battle Ground 

• SR 14 from Vancouver to Camas 

• SR 502 from I-5 to Battle Ground 

• I-84 from downtown Portland to I-205 (added a lane in each direction) 

Table 3-5 Number of Lanes in Highway Focus Scenario2 

Corridor Segment 
Total Number 

of Lanes 
(Both Directions) 

Number of Lanes 
Above Baseline 

I-405 Fremont to Marquam Bridges3 12 4 
I-5 I-405 to Columbia Blvd. 10 4 
I-5 Columbia Blvd. to SR 500 12-14 6-8 
I-5 SR 500 to 78th Street 10 4 
I-5 78th Street to I-205 8 2 
I-84 I-5 to I-205 8 2 
I-205 I-84 to Airport Way 8 2 
I-205 Airport Way to Mill Plain 10 2 
I-205 Mill Plain to SR 500 8 2 
I-205 SR 500 to I-5 6 2 
SR 500 I-205 to SR 503 8 2 
SR 502 NE 72nd Ave. to Battle Ground 6 2 
SR 503 SR 500 to 99th Street 8 4 
SR 503 99th Street to SR 502 6 2 
SR 14 I-5 to SE 192nd Avenue 6 2 
162nd/164th Avenue SR 14 to Ward Road 6-8 2 

 

                                                 
2 Listed only for those that had an increased number of lanes compared to Baseline. 
3 Capital costs assume a tunnel for this segment. 
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Figure 3-14:  Number of Additional Highway Lanes in the Highway Focus Scenario 
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Transit Focus Scenario 
The Transit Focus Scenario included an extensive regional transit system responding to the 
major travel corridors identified from the transit-unconstrained demand forecasts. The details of 
this scenario were developed in coordination with WSDOT, RTC, C-TRAN, and Tri-Met. The 
HCT lines were assumed to operate all day, in both directions with 10-minute peak headways. 
The Transit Focus Scenario was to examine effectiveness of transit strategies on reducing 
congestion.    
 
The Transit Focus Scenario extended high capacity transit (HCT) into Clark County and 
provided for �rapid bus� service on major corridors within Clark County.  Bus priority type 
treatment and a fixed route bus service were included in selected corridors. Three new HCT 
services were tested:  
 

• The Yellow Line on I-5 north to the Clark County Fairgrounds (NE 179th Street);  
• The Green Line which extended from Central County Park-and-Ride at the Padden 

Parkway and followed I-205 south across the Columbia River, tying into the existing Red 
Line (Airport MAX) at either the Cascades or the Parkrose MAX station, and  

• The �Plaid Line� which extended from Central County Park-and-Ride at I-205 and the 
Padden Parkway south to Vancouver Mall, and then west on SR 500 to St. Johns Road 
where it then turned southwesterly into downtown Vancouver and then intersected the I-
5 Yellow Line near the Veterans� Association Hospital.  

 
HCT stations and Park-and-Rides, and transit centers along the HCT routes are shown in 
Figure 3-15. Intelligent Transportation Systems/bus-priority type treatment (Limited Stop 
Routes) would be provided along sections of SR 14, 164th Ave., Mill Plain, 4th Plain, Padden 
Parkway, SR 503, SR 502, and Highway 99/Main St.  The frequency for these bus priority 
routes would be 10 minutes in peak and 15 minutes in off-peak periods. 
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Figure 3-15:  Transit Service Included in Transit Focus Scenario 
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Pricing Focus Scenario 
With the same roadway and transit infrastructure as the 2025 Baseline Scenario, Pricing Focus 
Scenario assumed that all freeways and arterials in the Vancouver/Portland study area would 
be tolled according to demand and capacity conditions. It is believed that value pricing can 
encourage 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. Consequently, 
more efficient use of existing transportation system capacity could be achieved. The Pricing 
Focus Scenario was to evaluate how much delay could be reduced on the existing 
transportation network by introducing value pricing. 
 
Figure 3-16:  Toll Levels in the Pricing Focus Scenario 

The Pricing Focus Scenario tested 
effects of applying tolls to all highway 
links.  The tolls would vary 
depending on congestion levels. 
Expressed in current dollars, tolls 
would vary from zero at times of low 
demand (i.e., no congestion), and 
rise with increasing demand/delay to 
50 cents per mile when roadways 
are highly congested and demand 
meets or exceeds capacity.  To 
illustrate the Pricing Focus Scenario, 
Figure 3-16 shows a map of the 
Vancouver region with roadway 
facilities marked with either a �high� 
or �low� toll level.  Using the value 
pricing method previously described, 
facilities with a high tolling level are 
those that would have relatively high 
levels of traffic congestion, such as 
regional freeways, state highways, 
and major arterials.  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, as well as rural 
highways in the study area, would 
fall into this category. 
One should note that the 2025 

Baseline transit network was also used, which insufficiently serves the north and east parts of 
the study area.  A route shift of vehicle trips, or more people driving longer distances to Park-
and-Rides to use transit are likely to occur where the transit services are lacking. 
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Mixed-Mode Scenarios 
The mid-range scenarios were developed so as to achieve data points with approximately 30% 
and 70% additional lane miles (highway) or transit service hours (transit) of the highway focus 
and transit focus scenarios. 
 
Mixed Scenario � Highway and Transit Intensive 
The Highway and Transit Intensive Mixed Scenario combined the improvements on the most 
congested facilities of the Highway Focus and Transit Focus Scenarios (see Figures 3-17 and 
3-18).  Its purpose was to test the extent to which congestion could be relieved by investing 
aggressively in both highway and transit improvements. 
 
The highway capacity includes most of the freeway lane additions from the Highway Focus 
Scenario.  In comparison with the Highway Focus Scenario, the number of lanes was scaled 
back from some freeways.  Several of the arterial lanes from the Highway Focus Scenario were 
also scaled back in portions of the region where congestion levels were not too severe.  Overall, 
over 70 freeway lane miles and over 150 arterial lane miles were added in this scenario, 
compared to the 2025 Baseline. 
 
This scenario includes a high level of transit investment compared to the 2025 Baseline 
Scenario, although not as much as the Transit Focus Scenario.  Upon examining the Transit 
Focus Scenario�s ridership forecasts, the low usage HCT facilities were identified and replaced 
by the express buses operating at 15-minute peak period headways. 
 
When compared to the Transit Focus Scenario, headways were lengthened on those routes 
operating less than half full at peak load point.  This scenario provides 1,900 weekday bus 
equivalent revenue hours (400 fewer daily service hours than the Transit Focus). 
 
Mixed Scenario � Highway Emphasis 
The Highway Emphasis Mixed Scenario had the same level of highway investment as in the 
Highway and Transit Intensive Mixed Scenario (see Figure 3-17), but it included a lower level of 
transit investment (Figure 3-18).  Its purpose was to test the degree to which lowering the level 
of transit infrastructure and service affects congestion levels, while keeping the highway 
investment fixed. 
 
The Highway Emphasis Mixed Scenario also includes improvements in transit service that go 
beyond those included in the 2025 Baseline Scenario but are less than the service levels 
included in either the Transit Focus or the Highway or Transit Intensive Mixed Scenarios.  Most 
peak-period headways are less than or equal to 30 minutes.  Compared to the Highway and 
Transit Intensive Mixed Scenario, headways would be lengthened on those routes operating 
less than half full at peak load point.  Total transit service supplied would be about 1,420 
revenue hours per weekday. The transit improvements contained in the Highway Emphasis 
Scenario are shown in Figure 3-19. 
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Figure 3-17: Additional Highway Improvements in the Highway and Transit Intensive & 
Highway Emphasis Scenarios 
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Figure 3-18: Transit Improvements in the Highway and Transit Intensive and Transit 
Emphasis Scenarios 
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Figure 3-19:  Transit Improvements contained in the Highway Emphasis Scenario 
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Mixed Scenario � Transit Emphasis 
The Transit Emphasis Mixed Scenario included the same level of transit investment  
as in the Highway and Transit Intensive Mixed Scenario, but it had a lower level of highway 
investment (Figure 3-20).  This scenario includes additional road capacity, with 74 more freeway 
and arterial lane miles than the 2025 Baseline Scenario, which represents approximately 40% of 
the Highway Focus Scenario. Its purpose was to test the degree to which scaling back the level 
of highway infrastructure affects congestion levels, while keeping the transit investment fixed. 

Mixed Scenario � Transit Emphasis with Pricing 
The Transit Emphasis with Pricing Mixed Scenario began with the same level of highway and 
transit investment as described for the Transit Emphasis Mixed Scenario.  It then added value 
pricing on all freeways that contained at least one additional lane of freeway capacity (Figure 3-
21).  The tolls paid by travelers on the freeway system would vary by time-of-day and level of 
congestion.  Table 3-6 shows three examples that illustrate a typical toll that might apply during 
peak periods on several lengthy commuter routes. The purpose of this scenario was to test 
whether selective pricing of roadways could reduce congestion, employing value pricing as a 
substitute for adding more roadway capacity.  This scenario also tested the interaction of value 
pricing with a high level of transit investment. 
 
Table 3-6 Sample Tolls for PM Peak Period Commutes 
From To Miles Toll Rate per Mile Total Toll 
Portland Vancouver 10 $0.40 - $0.50 $4.00 - $5.00 
Vancouver Battle Ground 18 $0.20 - $0.25 $3.60 - $4.50 
Salmon Creek Portland Airport 14 $0.15 - $0.20 $2.10 - $2.80 
 

 
Mixed Scenario � Transit Emphasis with Transportation Demand Management 
The Transit Emphasis with Transportation Demand Management (TDM) Mixed Scenario includes 
the same level of highway and transit investment as described under the Transit Emphasis Mixed 
Scenario.  It also assumed expansion of TDM programs in major community centers in Vancouver.  
To represent the expanded TDM programs in the model, parking costs were increased or assumed 
in these community centers.  Other TDM programs assumptions included transit fare subsidies, 
bike, walk, carpool and rideshare incentive programs, and telecommuting. 
Expanded TDM programs were included in the following centers: 

• Vancouver Central Business District 
• Hazel Dell 
• Salmon Creek 
• Vancouver Mall 
• Cascade Park 
• Fisher�s Landing 
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Figure 3-20:  Highway Improvements contained in the Transit Emphasis Scenarios 
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Figure 3-21:  Tolled Corridors in the Transit Emphasis with Pricing Mixed Scenario 
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3.6   Evaluation Results 
 
Transportation Analysis 
A series of transportation analysis metrics was developed to assess and compare the scenarios 
for how well they address congestion.  The performance of each scenario was modeled.  Table 
3-7 shows the specific analysis metrics used in this analysis.  The indicators include a mixture of 
system-level and corridor-specific measures.  
 
Table 3-7 Transportation Analysis Metrics 

Analysis Metric Definitions 
Vehicle Hours of Delay The amount of delay (per vehicle) experienced either daily or during 

the 2-hour PM peak period. 
Commercial Vehicle Hours of 
Delay 

The amount of delay experienced by trucks either daily or during the 
2-hour PM peak period. 

Vehicle Delay per Mile The intensity of delay experienced by vehicles on the state highway 
system measured as total daily delay per mile. 

Congested Hours per Day The number of hours per day during which a corridor is congested in 
the peak direction of travel 

Travel Times The time it takes to travel, either via car or transit, during the PM 
peak period for a set of typical trips in the region. 

Person Volumes (Columbia 
River Crossing) 

The number of people traveling on a facility during a day or during a 
2-hour peak period. 

Vehicle Miles of Travel  The number of miles all vehicles travel either for an entire day or 
during the PM peak period. 

Mode Share The number of people traveling by transit, carpool, or alone in their 
cars, averaged for an entire day or for the PM peak period. 

Transit Ridership Potential The potential for high capacity transit usage within a designated 
corridor. 

 
Vehicle Hours of Delay (VHD) and Delay per Vehicle Trip 
Vehicle hours of delay measures the delay experienced by vehicles. There are two measures 
used: 1) average delay per vehicle, which provides the average time delay for each vehicle trip 
generated in the region during the day and during the PM peak period, and 2) total vehicle 
hours of delay, which measures the daily and PM peak period delay experienced by all vehicles. 
Delay is defined as the difference between highway speeds when traffic is operating at free flow 
conditions (typically near or at the speed limit) and the speed resulting from the traffic conditions 
in the scenario being modeled. 
 
Average Delay per Vehicle Trip 
The comparison of average daily and PM peak period delay per vehicle trip for all scenarios is 
shown in Figure 3-22.  During the PM peak period, the average delay per vehicle in 2000 
Existing condition is slightly more than 0.7 minute per trip and, in the 2025 Baseline Scenario, 
the delay would increase to 2.4 minutes per vehicle trip.  The improvement scenarios would 
reduce peak period delays in similar proportions to those reported for daily conditions. 
The Pricing Focus and Highway Focus Scenarios reduce the average daily delay to a level 
slightly higher than existing conditions, while the Transit Focus Scenario�s delay per vehicle 
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slightly decreases compared to 2025 Baseline but is still 50% above existing conditions.  Most 
of the mixed scenarios would have delays that are at least 60-70% lower than the 2025 
Baseline and are just slightly above existing conditions. 
 
Figure 3-22:  Average Delay per Vehicle Trip 
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Total Vehicle Hours of Delay 
A comparison of total daily and PM peak period vehicle delay for all scenarios is shown in Figure 
3-23.  In the 2025 Baseline Scenario, the daily total vehicle hours of delay would increase nearly 
500% compared with existing conditions.  Five scenarios (Highway Focus Scenario, Highway and 
Transit Intensive Scenario, highway Emphasis Mixed Scenario, Highway and Transit with Pricing 
Scenario, and Highway and Transit with TDM Scenario) would reduce daily vehicle hours of delay 
to levels that are substantially lower than the 2025 Baseline Scenario but are 70 to 80% higher 
than existing delay.  The Transit Emphasis with Pricing Mixed Scenario would achieve similar 
reductions in delay to the Highway Focus Scenario.  The Transit Focus Scenario would achieve 
minimal reductions in daily vehicle delay.  During the PM peak period, the hours of delay for all the 
scenarios would reflect the same trends as shown for daily. 
 
The Pricing Focus Scenario would result in daily reductions comparable to several other 
scenarios.  However, it would achieve this by reducing vehicle use as reflected in certain trips 
shortening travel distances and some trips use other travel options. In terms of the economic 
benefits of value pricing (discussed later in this report), it is also necessary to consider the 
disbenefits to users who make compromises in their travel behavior in order to minimize 
transportation costs. 
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Figure 3-23:  Total Vehicle Hours of Delay 
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Commercial Vehicle Hours of Delay (daily) 
Figure 3-24 summarizes the commercial vehicle hours of delay for each scenario.  In the 2025 
Baseline Scenario, the daily total truck hours of delay would increase more than 600% 
compared with existing conditions.  The model results show that the scenarios that include more 
highway capacities generally yield more delay reductions during both daily and PM peak period.  
 
Figure 3-24:  Commercial Vehicle Hours of Delay 
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Vehicle Delay per Mile (peak period) 
According to the model results, delay per mile in the 2025 Baseline Scenario would increase 
significantly compared to the existing condition. Figure 3-25 shows the total vehicle hours of 
delay per mile for each highway segment in the evaluated scenarios. The higher the bars in the 
figure show the longer the delay per mile on the highway system.   
 
Figure 3-25:  Vehicle Delay per Mile 

 


