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Purpose of the SR 520/1-90 Tolling Sensitivity Analysis

Introduction

This technical memorandum reviews the potential transportation effects that tolling 1-90 could have in
conjunction with current and future planned tolling on SR 520. The sources for the assessment are a series
of policy and financial planning studies examining tolling approaches for the State Route (SR) 520
corridor, which also considered potential tolls on 1-90, as well as information from transportation
forecasts developed for the SR 520 Bridge Replacement and HOV Program. The information developed
through these sources is summarized here to provide context for the Final Environmental Impact
Statement (Final EIS) for the SR 520, 1-5 to Medina: Bridge Replacement and HOV Project, which
assumes tolling on SR 520 to provide funding for the proposed improvements. While the EIS analysis
does not assume tolling on 1-90, regional long-range planning efforts, including the Puget Sound Regional
Council’s Transportation 2040, have been considering tolling on 1-90 and other regional facilities, and
the SR 520 Legislative Workgroup recommended tolling of 1-90 as a potential source of funding for the
SR 520, 1-5 to Medina project.

The tolling policy and financial planning studies used in developing this analysis include the SR 520
Finance Plan, the 520 Tolling Implementation Committee’s Tolling Report prepared for the Washington
State Legislature in January 2009, and supporting tolling and traffic modeling and financial analyses
conducted by the Washington State Department of Transportation (WSDOT). These other planning
efforts considered tolling prior to the anticipated construction of the Evergreen Point Bridge as part of the
SR 520, 1-5 to Medina project (generally 2011 to 2016), as well as post-completion (2016 to 2017, and in
the design year of 2030).

A companion technical memorandum is focused on the effects of tolling SR 520 only, and provides a
more detailed discussion of the differences in approaches between the tolling studies and the Final EIS. It
assesses the effects of tolling predicted by the various efforts, including key differences in their objectives
and assumptions.

The analysis of tolls in the referenced policy and financial planning studies considered alternatives that
would toll SR 520 or the SR 520 and 1-90 corridors before and after construction of the I-5 to Medina
project. They concluded that tolling has the potential to result in changes in travel demand and user
behavior, including changes in the mode of travel, the volume of travel, time of the trip, and the route
travelers may use to cross Lake Washington. The analysis has also helped to identify ways that tolling and
other facility and system management decisions can help to provide a means of financing improvements.

Tolling Planned for SR 520

All-electronic tolling is planned to start on the floating portion of the Evergreen Point Bridge in the
summer of 2011 under the SR 520 Variable Tolling Project, which is part of the Lake Washington
Congestion Management Program. The purpose of this tolling is to manage congestion on SR 520 by
tolling the existing four-lane facility. The Washington State Department of Transportation (WSDQOT),
with the Federal Highway Administration (FHWA), published an Environmental Assessment (EA) for the
Variable Tolling Project on April 9, 2009. The EA disclosed the results of WSDOT’s analysis of the
effects of implementing tolling on the corridor prior to and during construction of the SR 520, I-5 to
Medina Project (2010 through 2016). The FHWA issued a Finding of No Significant Impact (FONSI) for
the variable tolling project on June 5, 2009. The SR 520, I-5 to Medina EIS evaluates the effects of tolling
that is assumed to occur to fund construction of corridor improvements.

PURPOSE OF THE SR 520/1-90 TOLLING SENSITIVITY ANALYSIS 1



1-90 Toll Sensitivity Analysis Technical Memorandum

The Washington State Legislature, in Engrossed Substitute Senate Bill (ESSB) 6392, allowed revenue
generated from the SR 520 Variable Tolling Project to be used to fund portions of the SR 520 corridor
program that have already completed their environmental review and are proceeding toward construction.
These include the SR 520, Medina to SR 202: Eastside Transit and HOV Project, as well as the
construction of pontoons necessary for replacement of the Evergreen Point Bridge in the event of a
catastrophic failure. The Legislature has also allocated funding from the tolls for the floating portion of
the bridge and its landings, pending the completion of environmental review under the SR 520, I-5 to
Medina project.

From its inception, the SR 520, I-5 to Medina project has been envisioned and publicly discussed as a toll
project, and tolls on the facility were assumed for each of the build alternatives evaluated in the Draft,
Supplemental Draft, and Final EIS. The purpose of these tolls would be to fund full construction of the
new corridor. Therefore, in a true “no build” alternative for the SR 520, I-5 to Medina project, neither the
floating bridge nor the Seattle portion of the project would be constructed, and funding for this purpose
would not be required. However, revenue from the Variable Tolling Project would still be used to pay for
the Eastside project and the construction of replacement pontoons. Bonds for these projects could be
retired prior to 2030; hence, the EIS analysis has assumed that tolls would no longer be needed in the
corridor after retirement of those bonds. Although regional tolling efforts, including tolling on 1-90, are
envisioned in the Vision 2040 regional transportation plan, they are not currently planned or programmed
for implementation.

Potential Tolling for 1-90

Currently, there are no plans to implement tolling on 1-90. Per State Legislature direction, WSDOT
submitted an expression of interest regarding 1-90 tolling to the Federal Highway Administration
(FHWA) in 2008. In 2009, the U.S. Department of Transportation identified existing federal programs
and regulations that could provide tolling authority for 1-90. The scenarios of potential interest to
WSDOT at the time were (a) tolling the general-purpose (GP) lanes; (b) tolling the express or high-
occupancy vehicle (HOV) lanes (a concept known as “high-occupancy toll” [HOT] lanes because high
occupancy and tolled vehicles would be allowed); or (c) a combination of both. The potential tolling
limits were also not confined to the bridge portion of 1-90, but could extend between Seattle and Issaquah.
WSDOT is currently studying various tolling strategies at the regional level, but has not developed any
specific proposals related to tolling of 1-90.

Tolling Scenarios Evaluated in the Final EIS
Preferred Alternative

When complete, the Preferred Alternative for the Evergreen Point Bridge will include a total of six
continuous lanes, with two GP lanes and one transit/carpool lane in each direction. The new
transit/carpool lanes will accommodate an expected increase in transit and carpool use along the corridor.
The Preferred Alternative will also have a pedestrian/bicycle path, as well as shoulder lanes to keep traffic
flowing in the event of a vehicle breakdown.

The Preferred Alternative assumes that tolls to fund the project will be in effect in the project design year
of 2030. For analysis purposes, because the toll levels had not been set at the time the Final EIS was
being developed, the Final EIS assumed a variable toll rate depending on time of day, with a maximum
toll rate of $3.81 in 2007 dollars. Previous analyses (described below) by the 520 Tolling Implementation
Committee and related studies examined tolling scenarios similar to the tolling approach assumed for the
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Preferred Alternative. They also considered dual corridor (tolling on both SR 520 and 1-90) approaches,
which were not assumed in traffic modeling for the Final EIS.

Although an 1-90 toll was not assumed in traffic modeling for the Preferred Alternative, tolling on 1-90
and HOT lanes on 1-405 are among the items evaluated in the Final EIS’s assessment of cumulative
impacts because they may be considered as part of other projects and programs WSDOT and others may
implement in the region. To help assess these cumulative effects, the Final EIS analysis included
sensitivity tests of changes in the regional and cross-lake transportation networks, including year 2030
forecasts with the Preferred Alternative and the regional network with and without tolling on 1-90 and
other facilities.

No Build Alternative

The No Build Alternative being examined in the Final EIS does nothing to improve the existing facility
from the east side of Lake Washington to I-5. The study area and its transportation functions are assumed
to remain as they are today, providing a four-lane highway crossing the lake, with no pedestrian or
bicycle facilities, no shoulders, and no HOV or transit facilities. The existing Portage Bay and Evergreen
Point bridges crossing Lake Washington and its bays may not remain intact through 2030, the project’s
design year, but for purposes of analysis, the facility and its functions are assumed to remain available
for use. Because the SR 520, I-5 to Medina project would not be built and therefore would not require
funding, the No Build Alternative was assumed not to be tolled. However, to anticipate the potential for
future tolling, WSDOT prepared a technical memorandum entitled “Tolling Sensitivity Analysis for the
SR 520 No Build Alternative” (WSDOT, February 2011).

Planning Efforts Involving Tolling

There have been several recent planning efforts, separate from the SR 520 Bridge Replacement and HOV
Program, that focused on decisions about the structure for tolling in the SR 520 corridor and possibly the
1-90 corridor. The 520 Tolling Implementation Committee, a multi-agency partnership, involved the
public and regional decision-makers regarding the regional policy questions that tolling will involve.
These issues included tolling rates, timing of tolling (pre-construction and post-construction scenarios),
and the general revenue and project funding implications of tolling. WSDOT also conducted a supporting
forecasting and financial planning effort, resulting in the SR 520 Toll Traffic and Revenue Technical
Report (TTR), which supported the work of the Committee and also provided information on additional
revenue aspects of tolling. For example, the report discussed financial aspects of tolling related to the

SR 520, I-5 to Medina project’s implementation, including the cost and timing of expenditures, and the
use of bonds or other funding mechanisms that would be available. This work also supported the
development of the SR 520 Finance Plan.

Both of these efforts applied the Puget Sound Regional Council (PSRC) travel demand model to help
support their analysis, using the same land use, population, and employment assumptions that were
applied in the forecasts used for the SR 520 Bridge Replacement and HOV Program. However, their
objectives and approaches were different for those used in the SR 520 Final EIS transportation analysis.
More information on these studies is provided below.

Analysis of SR 520 Tolling and Traffic (2008-2009)

In April 2009, WSDOT completed the Toll Traffic and Revenue Technical Report. The report analyzed
SR 520 tolling scenarios that had been developed for the SR 520 Finance Plan, which was coordinated
with the work of the 520 Tolling Implementation Committee. The report documented the methodology
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and technical findings of the toll traffic and revenue projections prepared for SR 520 and 1-90, and
updated an earlier draft report from 2008. The results of this report are provided in Attachment B. These
efforts were directed by the Washington State Legislature and the Governor through ESSB 6099 and
Engrossed Substitute House Bill (ESHB) 3096, in support of developing the SR 520 Finance Plan. They
built on the work performed by the 520 Tolling Implementation Committee, as well as a 2004 SR 520
Toll Feasibility Study, and a Funding Alternatives Report by the Washington State Treasurer completed
in early 2007.

The TTR comprised the following:

e Examined a range of variable toll strategies, including 13 tolling scenarios considered in the
SR 520 Finance Plan, with both SR 520-only scenarios and SR 520 and 1-90 scenarios, and
included SR 520 post-completion travel in the horizon year of 2030.

e Evaluated effects of tolling “short segment” trips between I-5 and 1-405 that do not cross
Lake Washington.

e Evaluated tolling the existing bridge prior to construction.

e Assessed the potential cross-lake traffic impacts of alternative future highway and transit network
assumptions, including the various improvements to SR 520.

o Included detailed model forecasts of travel demand on SR 520 and the regional transportation
system with variable toll strategies, which were compared to existing conditions and future
No Build conditions.

e Provided predictions of changes in the mode of travel, as well as potential diversion of trip routes
or destinations with various toll scenarios, which were compared to a baseline six-lane SR 520
scenario with no tolls.

e Provided a net toll revenue analysis (including toll operations and maintenance, and facility
operations and maintenance cost projections).

Modeling Tools Applied

Two sets of highway and transit networks were used in the analysis of toll scenarios in 2008. These
networks were based upon the assumptions for the level of development of other “background” highway
and transit facilities, as well as either the existing or replaced Evergreen Point Bridge. The two basic
network assumptions were categorized as a “Pre-completion” Transportation Network (2010 through
2016), and a “Post-completion” Transportation Network (2016 through 2030).

The pre-completion network reflected today’s transportation system, while the post-completion network
assumed a variety of currently funded projects throughout the region, including high-capacity transit
(HCT). The pre-completion highway networks assumed the same operating conditions on 1-90, SR 520,
I-405, and SR 522 as today, including today’s reversible roadway operations on 1-90. The primary change
to today’s transit networks was to assume some level of increased transit service to match what is
proposed as part of the Lake Washington Urban Partnership, which would increase transit service across
SR 520 in the near term.

520 Tolling Implementation Committee Tolling Report

This Committee report, developed in response to direction provided by the Washington State Legislature
in 2008, evaluated tolls as a means of financing a portion of the SR 520 Bridge Replacement and HOV
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Program. The Committee’s members were Bob Drewel, Executive Director of PSRC; Paula Hammond,
Washington State Transportation Secretary; and Richard “Dick” Ford, Washington State Transportation
Commissioner. The Committee’s work efforts included research into other tolling programs, detailed
travel demand modeling by applying the PSRC’s regional model, financial analysis and planning, and
extensive public and interagency outreach. The Committee also recommended potential mitigation
measures for diversion and other effects that could possibly result from tolls. The Committee’s efforts
engaged citizens and local and regional leadership in the evaluation through open houses, workshops,
presentations, surveys, and draft findings provided for public review. The Committee reported to the
Governor and the State Legislature in 2009.

The Committee and its staff developed and evaluated ten scenarios with tolls on SR 520 and on both

SR 520 and 1-90, and presented its results to the public in the summer of 2008. Based upon the comments
received, six additional scenarios were defined, analyzed, and brought back for further public review in
the fall. The scenarios included tolls on SR 520 only, or tolls on both SR 520 and 1-90, and examined the
effects of different rates and timelines for tolling on one or both of the facilities, as well as whether tolls
would be imposed at a single location in a corridor or in several locations.

Other Resources

In addition to the technical and policy efforts undertaken by the tolling committee, an independent peer
review of the tolling model and the traffic efforts was also undertaken in support of a subcommittee of the
Joint Transportation Committee of the Washington State Legislature (also known as the 2211 committee).
The peer review panel members were Chuck Purvis of the Metropolitan Transportation Commission

(San Francisco), Erik Sabina of the Denver Regional Council of Governments, Teresa Slack of the
Georgia State Road & Tollway Authority, and Richard Walker from the Portland Metro MPO.

The peer review group was charged with evaluating the modeling techniques used to generate information
on traffic, particularly for reliability and credibility, assessing the model assumptions on tolling and
traffic, and recommending any additional refinements or changes to the modeling procedures and
processes.

PURPOSE OF THE SR 520/1-90 TOLLING SENSITIVITY ANALYSIS 5
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Tolling Scenarios

What type of tolling is planned on SR 520 in the near future?

In spring 2011, the Washington State Legislature adopted a schedule of toll rates for the existing
Evergreen Point Bridge as part of the SR 520 Variable Tolling Project. The rates were recommended by
the Washington State Transportation Commission, which had been instructed under ESSB 6392 (March
2010) to set a variable schedule of toll rates to maintain travel time, speed, and reliability on the corridor
and generate revenue for the SR 520 Bridge Replacement and HOV Program. Tolls are currently planned
for implementation in summer 2011. As noted previously, the current tolling program on the existing
corridor would remain in place until completion of the new Evergreen Point Bridge under the SR 520, 1-5
to Medina project. At this point, it is anticipated that the Legislature would make decisions about
subsequent toll levels based on project funding needs and the new 6-lane configuration.

What alternative tolling approaches were previously examined in the policy
and financial planning studies?

As noted above, various other analyses of tolling have been done in conjunction with the Lake
Washington Congestion Management Program and under direction from the Legislature. These analyses
had different objectives and used different approaches than the modeling done for the EIS. Their methods
and assumptions are summarized below.

520 Tolling Implementation Committee

The State Legislature directed the Committee to study three basic tolling approaches:
e Toll SR 520 when the new bridge opens;
e Toll the existing Evergreen Point Bridge; and
e Toll both the SR 520 and 1-90 bridges and fund improvements on both.

The Committee’s efforts considered a total of ten options (referred to in the study as scenarios) that
represented variations on these three approaches. Four initial scenarios were refined into six additional
scenarios that underwent further detailed analysis. Although the scenarios are identified by numbers 1 to
10, they fell into two groups: SR 520-only scenarios, and two-bridge scenarios. In addition, the
Committee’s work examined the effect of tolls on different segments of SR 520 or 1-90, compared to a
single-point tolling approach. Finally, they evaluated tolling at the start of construction for the I-5 to
Medina project, or waiting until 2016 when construction the floating bridge was assumed to be complete.
Their work was primarily focused on the initial tolling period prior to 2016. The following pages provide
figures from the Committee’s report depicting the tolling scenarios. Since a primary objective of the study
was to estimate the potential revenue generated for Evergreen Point Bridge construction under each
scenario, the graphics also show the estimated funding that each scenario would make available for this
purpose.

TOLLING SCENARIOS 7
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520-only Toll Scenarios
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Two-bridge (520 and 1-90) Scenarios

Figure 9. Two-bridge (520 and I-90) toll scenario rates, one-way,
expressed in 2007 dollars.

Chart shows minimum toll, maximum toll and average toll paid in each
two-bridge toll scenario.
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The review also explored decisions about tolling locations, such as at a single point like the eastern end of
the Evergreen Point Bridge, or several tolling locations, where drivers would pay a partial toll for using
just a portion of the SR 520 corridor, such as for trips between I-5 and the Montlake interchange in
Seattle. Some toll scenarios were modeled with single-point tolls and some with segment tolls.

SR 520 Finance Plan Scenarios

The traffic and revenue analysis performed under the SR 520 Finance Plan began with the same tolling
plan scenarios evaluated by the 520 Tolling Implementation Committee, but also considered tolling and
traffic levels out to the year 2030 and provided additional variations. The work incorporated updated
assumptions regarding costs and construction phasing, as well as other considerations related to the

SR 520 Finance Plan. The study also evaluated three additional scenarios (11 to 13) beyond those
previously identified by the Tolling Implementation Committee. The scenarios are described below, along
with the tolling rates that were applied for all scenarios (scenario numbers are as assigned by the
committee):

SR 520-only Scenarios

1. Toll SR 520 post-completion (2017) on the bridge and with short segments, with variable tolls
of up to $3.80 in 2007 dollars, with exemptions for transit and 3+ HOVs.

2. Toll SR 520 pre-completion (2011) on the bridge only, with variable tolls of up to $2.95 in
2007 dollars, and toll exemptions for transit and 3+ HOVSs.

5. Toll SR 520 post-completion on the bridge only, with fixed-rate tolls of $1.70, and toll
exemptions for transit and 3+ HOVSs.

6.  Toll SR 520 pre-completion on the bridge and short segments, with tolls of up to $3.80 starting
in 2011, and up to $5.35 starting in 2017, with no toll exemptions.

6.1 Same scenario as 6 but with toll exemptions.

7. Same as 2 but with higher tolls in 2011 ($3.25) and increasing in 2017 ($3.80).
7.1 Same as 7 but with exemptions for transit only.

7.2 Same as 7 but with exemptions for transit and 2+ HOVS.

Two-bridge Scenarios

3. (Based on Scenario 1) tolling both 1-90 and SR 520 post-completion (2017), with variable tolls
on the bridges and segments of up to $3.25.

4.  (Based on Scenario 2) tolling both 1-90 and SR 520 pre-completion (2017), with variable tolls
on the bridges and segments of up to $3.25.

8.  Toll SR 520 and 1-90 post-completion on the bridges only, with variable tolls of up to $4.20,
and toll exemptions for transit and 3+ HOVS.

9.  Same as 8, but beginning pre-completion with tolls of up to $2.95.

10. Same as 6 but with tolling on the 1-90 HOT lanes (other lanes remain free) beginning in 2017
(post-completion).

11. Same as 7 but with tolling on 1-90 beginning pre-completion.

12.  Same as 8 but with tolling on SR 520 beginning pre-completion.
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12.1 Same as 12 but with 25 percent higher tolls in 2011, when SR 520 only is tolled, and in 2017,
when both corridors are tolled.

13.  Same as 12 but begin tolling on 1-90 in 2013.

TOLLING SCENARIOS 11
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Potential Effects of 1-90 Tolling on Transportation Conditions

Traffic Findings from the 520 Tolling Implementation Committee

The Committee’s report concluded that all of the tolling had the ability to influence traffic patterns and
travel behavior. The potential changes in transportation conditions include changes in traffic volumes, trip
mode, trip timing, destinations, and routes.

The Committee's report provided a detailed analysis of the forecasts in model years 2010 and 2016 (see
Attachment A), and extended revenue forecasts for SR 520 tolling through 2055. These forecasts showed
that the amount of the toll would affect travel behavior, with higher tolls having higher effects on GP trips
as well as mode, corridor, or trip destination choice. The studies also looked at the effect of tolling on
HOVs.

The Committee’s review of the pre-2016 tolling scenarios was compared to having no tolls on the
existing structure in the year 2010. No other corridor improvements were assumed. This comparison
is similar to the EIS No Build Alternative for that time period, although the EIS modeled the No
Build Alternative only for 2030, when demand is expected to be considerably higher than in 2016.

For the post-2016 scenarios, the Committee compared a tolled six-lane facility in 2016 to a “baseline”
untolled six-lane facility. These assessments did not include a No Build; thus, their results are not
directly comparable to the EIS traffic modeling results. . This approach reflected the Committee’s
mandate to investigate scenarios that would help fund the SR 520 Program because the forecasts of
traffic on an untolled SR 520 represented the likely maximum “market” of travelers that could be
drawn to the improved corridor. The various tolling scenarios showed how that travel market could
change depending on the cost of using the improved facility.

The report found that if 1-90 were tolled along with SR 520, there would be less potential for travelers to
choose 1-90 over SR 520; however, they would be more likely to move to other corridors such as SR 522
or 1-405, or change the time of day for their trips. The report identified the following types of travel
changes that could result with tolls:

o People shifting from driving alone to carpools and transit;
e People diverting to alternative routes including 1-90, SR 522, or 1-405;
e People shifting to alternative times for their trips; and

o People choosing a different destination, i.e., not crossing the lake.
Predicted Effects

As stated above, the Committee’s report compared all results for the post-2016 scenarios to a 2016
baseline that assumed no tolls on a 6-lane SR 520. The report found that in all scenarios (with or without
1-90 tolling), most travelers who would be drawn to the improved SR 520 corridor with no tolls would
stay on it even if it were tolled; however, some would divert to other corridors, including 1-90, and some
travelers might choose other destinations rather than crossing the lake. If 1-90 were also tolled, the report
predicted that trips on 1-90 would decrease compared to the baseline, as well as compared to scenarios
with tolls on SR 520 only. Trips on SR 520, on the other hand, would fall between the baseline and the
SR 520-only tolled results—in other words, there would be less diversion.

POTENTIAL EFFECTS OF TOLLING ON TRANSPORTATION CONDITIONS 13
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The results below are specifically for the post-2016 two-bridge tolling scenarios.

For daily vehicle trips, the report showed:
o SR 520 volumes at 8 percent to 16 percent lower compared to the baseline
o 1-90 volumes at 17 percent to 21 percent lower than the baseline
o 1-405 vehicle volumes could increase by 3 to 14 percent
o SR 522 vehicle volumes could increase from 4 to 6 percent

o Total cross-lake vehicle trips on all routes (SR 520, 1-90, SR 522, and 1-405) at 3 percent to
8 percent lower than the baseline

For daily person trips:
o SR 520 person trips would be 7 percent to 12 percent lower than the baseline
o 1-90 person trips would be 13 percent to 19 percent below the baseline
o 1-405 person trips could increase 3 percent to 14 percent
o SR 522 person trips could increase 3 to 7 percent

o Total cross-lake person trips would be 2 percent to 5 percent lower than the baseline

Traffic Findings from the Toll Traffic and Revenue Technical Report (2009)

The TTR yielded similar findings to the 520 Tolling Implementation Committee Report, but also
produced year 2030 forecasts, as well as some additional comparative information on the relative impacts
of the various tolling decisions, both in terms of the revenue produced and transportation effects. The
report included detailed forecasts for SR 520-only and two-bridge tolling scenarios. It also provided a
discussion of modeling methods used. The transportation findings of the report included:

The SR 520-only tolling scenarios created the highest increases in total vehicle trips on 1-90, for
both pre-completion and post-completion model years.

The two-bridge tolling scenarios resulted in more balanced traffic flows and speeds throughout
the cross-lake system of SR 520 and 1-90, particularly for scenarios with differential tolling,
where higher variable-rate tolls are applied to SR 520 and lower tolls are applied to 1-90. This
result is largely due to greater capacity constraints on SR 520.

Scenarios with higher toll rates generated lower traffic volumes, and traffic flow and speeds
improved on the corridors that were tolled.

A variable tolling method provided congestion management benefits when applied to one or both
corridors, compared to scenarios with fixed-rate tolling( variable-rate tolling applies the highest
tolls during the peak travel periods, encouraging travelers to shift their trips to a less congested
time period or to use transit).

Scenarios providing toll exemptions for HOV/transit vehicles found that when 3+ HOVs are
toll-free, HOV volumes increase on SR 520 and/or 1-90; however, when 3+ HOVs must pay a
toll, some HOVs may divert from SR 520 and 1-90 to avoid the tolls, while other travelers may
form new carpools to share the new toll cost.

14
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Potential Transportation Effects of Tolling SR 520 and 1-90

Because the TTR and the Final EIS both developed year 2030 forecasts, the sections below compare the
results and identify common elements. The TTR results provided the most detail, and also included
additional scenarios. Therefore, Exhibits 1 through 4 and the discussions below focus on the TTR and
Final EIS forecast results, and on comparisons between them. The comparisons made are as follows:

e Comparison of TTR baseline results (6-lane untolled SR 520) with results from the Final EIS
model for a 6-lane untolled SR 520

e Comparison of TTR Scenario 7 with the Final EIS Preferred Alternative (both assume tolls on a
6-lane SR 520 only)—daily and PM peak results for vehicles, transit trips, and person trips

e Comparison of TTR Scenario 12 with the Final EIS cumulative effects analysis (both assume tolls
on both a 6-lane SR 520 and 1-90)—daily and PM peak results for vehicles, transit trips, and
person trips

e Comparison of Final EIS cumulative effects analysis (tolling on a 6-lane SR 520 and 1-90) with
Final EIS No Build Alternative (no tolls on a 4-lane SR 520)

As discussed earlier, the model used for the TTR and the model used for the Final EIS had different
objectives and assumptions. This is because the TTR model was designed to primarily to estimate
potential revenue, while the Final EIS model was designed primarily to estimate potential traffic volumes.
The levels of predicted demand from either model do not always reflect the operations that a facility or a
connection would provide in the future. In some cases, particularly at the peak period, the facility would
not operate well enough to accept all the trips predicted, and travel times on routes could therefore be
slower than the model indicates, particularly for GP trips. The values below, though, reasonably represent
the likely range of changes in vehicle trips and person trips that could occur on SR 520 and 1-90, given
potential tolls on both corridors, compared to a year 2030 No Build Alternative.

POTENTIAL TRANSPORTATION EFFECTS OF TOLLING SR 520 AND I-90 15
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EXHIBIT 1. DAILY VEHICLE TRIPS IN 2030, ON [-90 AND SR 520

SR 520 SR 520 1-90 Total 520
Scenario GP Lanes Total Volumes 1-90 GP Lanes Total Volumes and 1-90

TTR SR 520-0nly 9590015114400 100,800 t0 129,100 155,400 to 163,700 166,000 to 173,500
Tolled Scenarios
TTRSR520and 1750010125700 116,200 t0 135,500 124,400 to 141,100 131,200 to 149,600
1-90 Scenarios
TTR Scenario 106,520 115,670 161,700 168,540 284,210
7 Tolled
TTR Baseline 129,010 137,340 151,890 158,850 296,190
(6-lane untolled)
TTR Scenario 120,200 129,800 141,100 149,600 279,400
12 Tolled
Final EIS
Preferred 111,600 121,100 171,900 178,200 299,300
Alternative tolled
Final EIS
Preferred
Alternative 118,960 129,040 139,620 148,120 277,160
Two-Bridge Toll
Test
Final EIS No Build 127,600 127,600 166,800 176,100 303,700
Percent Change
Final EIS Tolled -12.5% -5.1% 3.1% 1.2% -1.4%
to No Build
Percent Variance
Scenario 12 and
Final EIS 1.0% 0.6% 1.1% 1.0% 0.8%
Two-Bridge
Toll Test
Difference in
Trips with Final
EIS Two-Bridge -8,640 1,440 -27,180 27,980 -26,540
Toll Test and No
Build

As a % -6.8% 1.1% -16.3% -15.9% -8.7%
Difference
between -13,680 -14,130 20,600 18,940 4,810
Scenario 7 and
Scenario 12

As a % -11.4% -10.9% 14.6% 12.7% 1.7%
Final EIS
Preferred 111,600 121,100 171,900 178,200 299,300

Alternative Tolled

16

POTENTIAL TRANSPORTATION EFFECTS OF TOLLING SR 520 AND 1-90



1-90 Toll Sensitivity Analysis Technical Memorandum

Findings for Daily Vehicle Trips

The TTR baseline results for an untolled 6-lane SR 520 were generally replicated by the Final EIS model,
particularly for SR 520 vehicle volumes. However, the Final EIS model predicted more daily traffic on
1-90 than the TTR, with a resulting higher level of trips for both corridors combined. Because the TTR
baseline may be under-predicting by up to 10 percent the vehicle trips that may occur on 1-90, this does
affect any comparisons back to the baseline.

The TTR Scenario 7 (SR 520-only tolled) and the Final EIS Preferred Alternative tolled results were also
found to be generally similar, although the Final EIS model predicts that more GP vehicle trips remain on
the SR 520 corridor when it is tolled, and also that there would be more GP vehicle trips on the 1-90
corridor, as well as for both corridors combined. However, both models show that vehicle trips across the
board are less than those for an improved SR 520 corridor with no tolls.

The TTR daily Ttraffic forecasts for Scenario 12 (tolls on both corridors) are very closely replicated by a
similar model run conducted for the Final EIS cumulative effects analysis (for a Preferred Alternative
with tolls on both SR 520 and 1-90). In this case, the two models’ results differed by 1 percent or less.

Comparing the daily traffic forecasts in the Final EIS cumulative effects analysis with the Final EIS
No Build Alternative (which did not assume tolling on 1-90) produced the following findings:

e SR 520 daily GP trips would be about 7 percent less when both bridges are tolled than with the
No Build Alternative; however, the total SR 520 vehicle trips would be actually 1 percent higher
than the No Build Alternative, due to increased numbers of trips in the HOV lanes (SR 520’s total
vehicles with two bridges tolled would also be higher than if SR 520 only were tolled).

¢ When tolled, 1-90 shows a larger drop in both GP trips and total trips compared to the No Build
Alternative, with about 16 percent fewer GP trips and total trips. With tolling, relatively few 1-90
GP trips appear to be converting to HOV lanes.

e Total daily cross-lake trips on 1-90 and SR 520 combined would drop by about 9 percent or by
26,000 vehicles.

o SR 522 does not appear to be substantially affected compared to the No Build Alternative, with
daily volumes fluctuating less than 1 percent, whether SR 520 only is tolled, if both SR 520 and
1-90 are tolled, or with the No Build Alternative.
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EXHIBIT 2. PM PEAK VEHICLE TRIPS IN 2030, ON 1-90 AND SR 520

SR 520 SR 520 1-90 Total 520
Scenario GP Lanes Total Volumes I-90 GP Lanes Total Volumes and [-90
TTR SR 520- 20,400 to 24,800 21,300to 25,900 33,700 to 34,400 36,200 to 38,100

only Scenarios

TTRSR520and 22,100to 24,800 26,400to0 27,900 22,800 to 30,800 30,100 to 33,700
1-90 Scenarios

TTR Scenario 7

22,200 25,100 33,990 36,520 56,220
Tolled

TTR Baseline

(6-lane untolled) 25,530 28,180 33,050 35,640 63,800

Scenario 12 23,400 25,600 30,700 34,300 59,900

Final EIS
Preferred 24,200 26,600 37,000 38,700 65,300
Alternative Tolled

Final EIS

Preferred

Alternative 24,780 27,490 30,960 33,010 60,500
Two-Bridge Toll

Test

Final EIS No

Build 26,600 26,600 36,500 39,400 66,000

Percent Change
Final EIS Tolled -9.0% 0.0% 1.4% -1.8% -1.1%
to No Build

Percent
Variance
Scenario 12 and
Final EIS
Two-Bridge Toll
Test

-5.6% -6.9% -0.8% 3.9% -1.0%

Difference in

Trips with Final

EIS Two-Bridge -1,820 890 -5,540 -6,390 -5,500
Toll Test and

No Build

As a % -6.8% 3.3% -15.2% -16.2% -8.3%

Difference

between -1,200 -500 3,290 2,220 -3,680
Scenario 7 and

Scenario 12

As a % -5.1% -2.0% 10.7% 6.5% -6.1%
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Findings for PM Peak Period Vehicle Trips
The PM peak forecasts show many of the same patterns as the daily vehicle trip comparisons.

The TTR Scenario 7 (SR 520-only tolled) and the Final EIS Preferred Alternative tolled results were
generally similar; however, the Final EIS model predicts about 10 percent more GP and total vehicle trips
on SR 520 and about 9 percent fewer GP trips on 1-90 compared to the TTR forecasts.

The TTR Daily Traffic Forecasts for Scenario 12 (tolls on both corridors) remain similar to those from the
Final EIS cumulative effects analysis; however, the Final EIS model shows about 5 percent higher traffic
levels on SR 520, and about 4 percent lower forecasts on 1-90 than the TTR, although cross-lake totals are
within 1 percent of each other.

Comparing the daily traffic forecasts in the Final EIS cumulative effects analysis with the No Build
Alternative produced the following findings:

e SR 520 peak period GP trips would be about 7 percent less when both bridges are tolled than with
the No Build Alternative; however, the total SR 520 vehicle trips would be actually 3 percent
higher than the No Build Alternative, due to increased numbers of trips in the HOV lanes. This is
similar to the daily results but indicates that with the higher toll, more peak-period trips would be
using the HOV lanes to take advantage of that time period.

e 1-90 shows a much larger drop in both GP trips and total trips at the peak, with about 15 to
16 percent fewer GP trips and total trips. Again, relatively few 1-90 GP trips appear to be
converting to HOV lanes, continuing the pattern seen at the daily level.

e PM peak daily cross-lake trips on 1-90 and SR 520 combined would drop by about 8 percent, or
by 5,500 vehicles from the 66,000 peak period vehicle trips predicted for the two corridors with
the No Build Alternative.

o SR 522 does not appear to be substantially affected compared to the No Build Alternative, with
similar PM peak volumes whether SR 520-only is tolled, or if both SR 520 and 1-90 are tolled.
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EXHIBIT 3. DAILY TRANSIT TRIPS AND TOTAL PERSON TRIPS IN 2030, ON 1-90 AND SR 520

Scenario Types

Transit Trips
on SR 520

Transit Trips
on 1-90

Total Person
Trips on SR 520

Total Person Trips

on [-90

Total 520
and 1-90

TTR SR 520-only
Scenarios

10,400 to 11,600

35,400 to 39,300

139,800 to 176,800

251,800 to 262,700

TTR SR 520 and
1-90 Scenarios

10,000 to 10,700

35,400 to 40,000

167,200 to 192,100

209,500 to 245,400

TTR Scenario 7
Tolled

10,800

36,500

167,500

252,100

419,600

TTR Baseline
(6-lane untolled)

Not avail

Not avail

Not avail

Not avail

Not avail

TTR Scenario 12

10,700

39,600

185,100

235,800

420,900

Final EIS
Preferred
Alternative Tolled

7,050

40,350

167,880

262,680

430,760

Final EIS
Preferred
Alternative
Two-Bridge Toll
Test

7,270

38,850

178,970

229,880

408,850

Final EIS No
Build

3,670

43,380

158,780

271,620

430,400

Percent Change
Final EIS Tolled
to No Build

92.1%

-7.0%

5.7%

-3.3%

0.1%

Percent Change
Cumulative
Effects
(Two-bridge
tolled) to Final
EIS Preferred
Alternative

3%

-4%

7%

-12%

-5%

Percent
Variance
Scenario 12 and
Final EIS
Two-Bridge Toll
Test

47.2%

1.9%

3.4%

2.6%

2.9%

Difference in
Trips with Final
EIS Two-Bridge
Toll Test and No
Build

3,600

-4,530

20,190

-41,740

-21,550

As a%

98.1%

-10.4%

12.7%

-15.4%

-5.0%

Difference
between
Scenario 7 and
Scenario 12

100

-3,100

-17,600

16,300

-1,300

As a %

0.9%

-7.8%

-9.5%

6.9%

-0.3%
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Findings for Daily Transit Trips and Person Trips

The TTR did not produce baseline person trip forecasts, and there was not a No Build scenario that could
be used for comparison. Therefore, the primary comparisons between the Final EIS and the TTR results
can only be made from examining the scenarios.

The TTR Scenario 7 (SR 520-only tolled) and the Final EIS Preferred Alternative tolled results for person
trips show more of a variance at the individual corridor level than they did for vehicle trips; however, they
remain similar at their totals for combined cross-lake trips.

The Final EIS predicts fewer SR 520 transit trips and more 1-90 transit trips with the tolled Preferred
Alternative, compared to the TTR Scenario 7; in percentage terms, the variances are relatively high but
the net differences are more balanced, showing 3,500 more transit trips on SR 520 and 4,500 fewer transit
trips on 1-90 than the Final EIS model predicts.

This variance in transit trips by facility is less distinct with the TTR Scenario 12 and the Final EIS’s
cumulative effects models, and total person trips on either corridor. With respect to both corridors
combined, this variance is within 3 percent between the two models.

Both models predict about 20,000 fewer daily person trips on the combined corridors when both 1-90 and
SR 520 are tolled, compared to when SR 520 only is tolled.

Both models predict more total person trips on SR 520 when both 1-90 and SR 520 are tolled, compared
to when SR 520 only is tolled; this appears to be primarily due to an increase in HOV trips made on
SR 520, although there would be more GP and other non-HOV trips using SR 520.

Because the results from the two models are similar, it is reasonable to assume that a No Build
comparison would be applicable to both, even though the TTR did not provide No Build comparisons.
Comparing the daily person trip forecasts in the Final EIS cumulative effects analysis with the Final EIS
No Build Alternative produced the following findings:

e SR 520 daily transit trips with both 1-90 and SR 520 tolled would nearly double compared to the
No Build Alternative, and would be 5 percent higher than the Preferred Alternative forecasts.

e Total person trips on SR 520 would be about 13 percent higher compared to the No Build
Alternative, and about 7 percent higher than with the Preferred Alternative.

e Transit trips on 1-90 would be about 10 percent lower than with the No Build Alternative, or
about 7 percent lower than with the Preferred Alternative that assumes tolls on SR 520-only.

o Total person trips on 1-90 would drop by nearly 15 percent compared to the No Build Alternative,
and 12 percent compared to the Preferred Alternative.

e Total person trips on the two corridors would be about 5 percent less than the No Build
Alternative or the Final EIS Preferred Alternative (or a drop of nearly 21,000 compared to the No
Build Alternative). This is largely due to the reduction of nearly 40,000 trips using 1-90.

e 1-90 shows a 15 percent drop in person trips and total trips compared to the No Build Alternative.

e Trips using SR 522 continue to be fairly stable compared to the No Build Alternative, with daily
trips fluctuating less than 1 percent, whether SR 520-only is tolled or if both SR 520 and 1-90 are
tolled.
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EXHIBIT 4. PM PEAK TRANSIT TRIPS AND TOTAL PERSON TRIPS IN 2030, ON [-90 AND SR 520

Total Persons

Transit trips Transit Trips on  Total Person Trips Total Person Trips 1-90 and
Scenario on SR 520 1-90 on SR 520 Trips on 1-90 SR 520

SR 52Q-On|y 3,400 to 3,800 11,700 to 13,000 30,900 to 40,500 60,800 to 64,700
Scenarios
Two-Bridge 3,300t0 3,500 11,700 to 13,200 40,900 to 42,900 54,100 to 58,800
Scenarios
TTR Scenario 7 3,600 12,000 39,300 60,800 100,100
Tolled
TTR Baseline . . . . .
(6-lane untolled) Not avail Not avail Not avail Not avail Not avail
Scenario 12 3,500 13,100 41,100 58,500 99,600
Final EIS 6-lane 2,350 13,760 38,710 62560 101,270
Tolled
Final EIS Preferred
Alternative 2,470 13,040 40,770 56,220 96,990
Two-Bridge Toll
Test
Percent Change
Cumulative Effects
(two- bridge tolled) o o o 100 A0
compared to 5% 5% 5% 10% 4%
Preferred
Alternative
Final EIS No Build 1,130 15,930 32,880 67,600 100,400
Percent Change
Final EIS Tolled to 108.0% -13.6% 17.7% -7.5% 0.9%
No Build
Percent Variance
Scenario 12 and
Final EIS Two- 41.7% 0.5% 0.8% 4.1% 2.7%
Bridge Toll Test
Difference in Trips
with Final EIS
Two-Bridge Toll 1,340 -2,890 7,890 -11,380 -3,410
Test and No Build

As a % 118.6% -18.1% 24.0% -16.8% -3.4%
Difference
between 100 -1,100 -1,800 2,300 500
Scenario 7 and
Scenario 12

As a % 2.9% -8.4% -4.4% 3.9% 0.5%
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Findings for PM Peak Period Transit Trips and Person Trips

PM peak travel forecasts for person trips show similar patterns as the daily person trip forecasts; however,
some of the shifts during the peak period are more pronounced because the highest tolls would occur
during the peak period.

The Final EIS continues to predict fewer SR 520 peak-period transit trips and more 1-90 transit trips with
its Preferred Alternative with a toll, compared to the TTR Scenario 7. However, the total numbers of
person trips on both facilities during the peak period are very similar between the TTR and Final EIS
models.

When both corridors are tolled, as in the TTR Scenario 12 and the Final EIS cumulative effects forecasts,
transit trips increase on SR 520 and drop on 1-90 compared to either the No Build Alternative or when
SR 520-only is tolled.

Both models predict about 3 to 4 percent PM peak-period trips on the combined corridors when both 1-90
and SR 520 are tolled, compared to when 520 only is tolled. This prediction is slightly lower than the

5 percent drop in person trips seen on a daily basis. This indicates that PM peak trips, when many
commute trips occur, are less likely to choose other destinations and corridors because of the 1-90 toll,
compared to trips made at other times of the day, even though the toll would be higher during the

PM peak period.

Both models predict more total person trips on SR 520 when both 1-90 and SR 520 are tolled, compared
to when only SR 520 is tolled.

Because the results from the two models are similar, it is assumed that a No Build comparison is
applicable to both, even though the TTR did not provide No Build comparisons. Comparing the daily
person trip forecasts supporting the Final EIS cumulative effects analysis with the Final EIS No Build
Alternative produced the following findings:

e SR 520 daily transit trips with both 1-90 and SR 520 tolled would more than double compared to
the No Build Alternative, and are 5 percent higher than the Preferred Alternative forecasts.
Tolling SR 520 or tolling both 1-90 and SR 520 would increase transit trips on SR 520.

e Total person trips on SR 520 would be about 24 percent higher compared to the No Build
Alternative, and about 5 percent higher than with the Preferred Alternative.

e Transit trips on 1-90 would be about 18 percent lower than with the No Build Alternative, or
about 5 percent lower than with the Preferred Alternative that assumes tolls on SR 520 only.

e Total person trips on 1-90 would drop by nearly 17 percent compared to the No Build Alternative,
and 10 percent compared to the Preferred Alternative (consistent with the expectation that in any
case an improved SR 520 would pull trips from 1-90 compared to the No Build Alternative).

e Total person trips on the two corridors would be about 3 percent less than the No Build
Alternative or the Final EIS Preferred Alternative (or a drop of nearly 3,410 person trips
compared to the No Build Alternative). This is largely due to the reduction of nearly 17 percent,
or 11,000 trips on 1-90 during the peak period, compared to the No Build Alternative. Some of
this drop on 1-90 is due to tolls and some is a result of SR 520 improvements attracting more
HOV and transit trips, which will offer travel time benefits by means of continuous HOV lanes.

o Aswith all other forecast comparisons examining SR 522, there appears to be little effect on that
corridor under any scenario when compared to the No Build Alternative.
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Summary Conclusions

Several studies conducted as part of the 520 Tolling Implementation Committee effort and the SR 520
Finance Plan have suggested that tolling on SR 520 and 1-90 have the potential to affect transportation
conditions in the following ways:

e People shifting from driving alone to carpools and transit;

e People diverting to alternative routes including 1-90, SR 522, or 1-405;
e People shifting to alternative times for their trips; and

o People choosing a different destination, i.e., not crossing the lake.

For the most part, these studies predicted the changes due to tolling as diverted trips, compared to a future
baseline with an improved SR 520 corridor that features continuous HOV lanes and no tolls assumed. In
some cases, they predicted that diversions as large as 17 percent would occur compared to this baseline.

The Final EIS forecast volumes for person and vehicle trips are generally consistent with the forecasts of
the other studies, including scenarios for travel on SR 520, 1-90, and other regional facilities. However,
the Final EIS uses the No Build Alternative as a baseline, rather than an untolled SR 520 with HOV
improvements. This provides a more accurate assessment of the likely effects in 2030 if tolling is in place
on SR 520 and 1-90 along with the SR 520 improvements.

With the Preferred Alternative, assuming tolls on both bridges in 2030 and comparing the results to a
2030 No Build Alternative produced the following findings:

o Total daily vehicle trips on 1-90 and SR 520 combined would drop by about 9 percent, largely due
to a 16 percent decrease in 1-90 vehicle trips.

o SR 520’s daily GP trips would be about 7 percent less when both bridges are tolled than
with the No Build Alternative; however, the total SR 520 vehicle trips would be actually
1 percent higher than the No Build Alternative, due to increased numbers of trips in the
HOV lanes (SR 520’s total vehicles with two bridges tolled would also be higher than if
SR 520-only were tolled). Similar patterns occur at the peak period.

o 1-90 shows a larger drop in both GP trips and total vehicle trips compared to the No Build
Alternative, with about 16 percent fewer daily vehicle trips, and a similar drop in
peak-period vehicle trips.

o SR 522 does not appear to be substantially affected compared to the No Build Alternative,
with daily volumes fluctuating less than 1 percent.

e The total daily person trips on the two corridors, when both are tolled, would be about 5 percent
less than the No Build Alternative, with transit and HOV trips comparatively higher, and fewer
person trips made in the GP lanes.

o Total person trips on SR 520 would be about 13 percent higher compared to the No Build
Alternative (and about 7 percent higher than the Preferred Alternative).

o SR 520 daily transit trips with both 1-90 and SR 520 tolled would nearly double compared
to the No Build Alternative (and about 5 percent higher than the Preferred Alternative).
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e Total daily person trips on 1-90 would drop by nearly 15 percent compared to the No Build
Alternative, and 12 percent compared to the Preferred Alternative.

o Daily transit trips on 1-90 would be about 10 percent lower than with the No Build Alternative, or
about 7 percent lower than with the Preferred Alternative assuming tolls on SR 520 only.

e Trips using SR 522 continue to be fairly stable compared to the No Build Alternative, with daily
trips fluctuating less than 1 percent whether SR 520-only is tolled or if both SR 520 and 1-90 are
tolled.

Overall, tolling 1-90 in addition to SR 520 would result in 9 percent fewer vehicle trips but only 5 percent
fewer person trips on the two corridors together, compared to the No Build Alternative. Most of the
reduction in trips would occur on 1-90. SR 520 would have more person trips, largely due to the travel
time benefits of the continuous HOV lanes for transit and HOV users, and because of the toll on 1-90. The
Final EIS forecasts do not indicate large increases in the use of alternative routes to 1-90 and SR 520. It
appears more likely that persons affected by a toll on 1-90 would shift to SR 520, shift to HOV or transit,
or choose a different destination.
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520 Tolling Implementation Commitiee

November 10, 2008

Evaluation Results for All Scenarios
Two-Bridae (520 & 90 Scenario 3 Tolboth  [Scenario 4: Toll 520  |Scenario 8: Toll 520 at o
: p T e : =~ |Scenario 9: Toll both
i bridges in 2018 when  |bridge in 2010, and 80 |a higher rate than 80 in 2 in 2010
Scenarios: 2010 project is complete bridge in 2018 2016 bridges
|Estimatsd Bridgs Funding | $2.2290 | $2,457M | 52,170 M | $2A28 M
"Reasonablsness™ of Toll Ratss*
(Toll Rates are chown in 2007 dollare) 520 38 520 30 520 30 S20 30
Moming (5 -3 AM) $2.60 $2.15 $§2.15
MIG-day (S AM — 3 PAS) $2.10 5163 31.60
Afternoon (2 — 7 P} $3.25 S2.95 $2.95
Evenings (7 — 10 PiA) $1.85 $1.33 $1.30
Mights (10 PM — 5 AAY) No charge $0.75 30.78
‘Weekends $0.62-5160 $020-51.60]|30.60-5160
Segment
Averags Toll Paid | 1 $2.08 | | $1.70
Route Eacsline 2oenario 3 fosnario 4 Scenarlo & Sosnario &
Peal. [ onpear Peak | o= reax Feak | o= rest Past | oMpem Feat | OifPeak
12010 Veniols Voiums (Doss mol Inlouds trancit riderc)
820 ANaspan 44,640 73,550 37170 €£,430 35280 ££.310
(-0 \idspan T 86,730 £5.280 92,880 €3,130 72430
SR S22t 51t 20,210 2870 20.580 30,360 20820 30230
i-405 at SR 147 £5,950 101,370 £5.730 104,720 £7.500 105,330
Tola! Changs 184,330 291,830 173,740 282,400 171620 278,380
12010 Veniois voiume Changec (Compared with the 2010 B ® volumes - oxaludas irancit riderc)
820 Migspan -7.470 -19,1€0 -7.280
-20 Widscae 1,740 6,15C -0 330 -10.300
SR 522 at 8132 353 570 €10 430
i-405 at SR 147 740 2,360 18510 3,580
Tolal Change -~ €4C -8, 480 -12.763 -13530
|Peroent Changs In Vaniois volams [Compared Wih 1he 2010 Baceline Condllion - axoludes (rancit ri3erc)
FG.’OIMT&:\"! -17% -26% ~11% -10%
[i-22 vvscan 3% 7% -1ES -12%
SR 22 at 513t rs 2! 3 2%
(405 ot SR 167 1% 3% 3% 3%
Tota! Change 3% -3% T 2%
12010 Percon Volumes Binolodet irancil riderc)
§20 Agspan £€,3200 S0.8% 43750 68,600 £1.51C £1420
(=22 vidscan £4.8sC 105,820 37280 118,2¢€C 74 420 S8.720
SR 522 ot S1st 24,550 37130 25480 37,850 25570 e
i-405 ot SR 147 76,170 13£,930 77450 141,230 7£740 141,530
Tolal Change 242,210 337220 233,980 365,340 230,740 3£0450
Izoio Percon Volume Changes {Comparsd with the 2010 Baceline Percon volumes - inoludec transit riders)
E20 Ligspan -5,5€C -22,250 -3 330 -3.450
-2 \i\dspan 2,270 8,310 -10.370 -10.230
SR 822 at 613t 10 720 720 £10
i-405 at SR 187 1,32 4,300 2530 4,580
Total Change -2 4€C -8 820 11.570 -124.210
Paroant: Change In Pesson Volume (Comparsd with the 2010 Baceline CondHlon - inciudes francHl riderc
’5.’0 Migspan -12% -24%% ~10%
-00 \idsgan 3% 5% <%
SR &2 a1t 2% 2% 2%
(-405 at SR 187 2% 3% 3%
Tola! Change -1% -2% ~4%
| Soenario 3 | Soenario 4 | Sosnario 8 | 2osnario B
Type of Divercion | Peax | oFFest | Fest O~ Fest | Fast | OwpPsa | Past | OIfFeak
Parcon Chan: Type of Chan red with the 2010 Eaceline Condillon for sach Routs)
[Shi% 1o Transt 1,630 650 1220 350
Shit o IS0 2,270 8,310 -$0.570 -10.230
'E-m SRE2 513 720 720 £10
Shit %0 140 1,320 £,300 2570 4,580
Icnangﬂ Deslination -2, 45C -8,920 -11.570 -13 310
Tota! -8,16C -22,900 £510 -9.810
Shit Time of Day 3,340 3,820
Parosntags of Parcon Changss by Typs 0f Changs (Compared wiih 1hs 2010 Baceins Parcont on 38 £20)
Shi® o Tranzt 3% 13 2% 0%
Shit o 150 4% 3% - =
Shit o SR S22 1% 1% 1% 1%
[Shit 10 1403 2% 5% S% €%
Changes Cestination & 10% &% 7%
Total 15% 25% €% 13%
Shi® Time of D3y 5% 3%
1 Sacsline Zoenario 3 1 Zoenario 4 Soanario 2 Sosnarlo §
e Ifm MJ Peak | onpeax Pesk | O=Feax |  Feax O% Faat Faat o Feat Peal Off Peak
Average Peak Dirsolion Corridor Travel Epsede from |-£ o 1406 (exospt |-408 which Ic from I-80 1o 15 In Tukwia)
820 OF Lanes [} 22 3% 38 s& 33 47
|03 GF anes 83 32 £2 31 48 42 £
SR 5§22 GF Laces 38 A7 31 18 23 % 29
i-405 GP Lanes 8 23 2 23 32 22 32
Change In Average Peak Direcfion Corridor Travel 2 peedc from 1.6 to 1-406 [except 1405 which & from 180 fo 1-6 In Tukwila)
820 OF Lanss =] 15 13 11 12
i-00 GP anes 83 -1 -4 0 4
SR §22 GF Laces 35 17 3 - -2 -1 -2 -1 -3
(-405 GP Lanes 82 23 3 1 C e -1 1
* These are example il rates for panming purposes. Actual 101 rates will cepend on 3 finy finance plan 3nd Selermined by the Slate Transporiaticn Commission wih sporoval Dy e State Lagisistore.
Created on: tgeembder 7, 2005 Page fof

Prnled on: 11/26/2000
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520 Tolling Implementation Commitiee

Evaluation Results for All Scenarios

% S i A 3 3
Two.Bndge (520 & 90) Scenario 3: Toll both  [Scenario 4: Toll 520 |Scenario 8 Toll 520t [ . 0 -0\
< bridges in 2016 when  |bridge in 2010, and 80  |a higher rate than 80 in - -
. SR x ; bridges in 2010
sce narios. 201 6 project is complete bridge in 2016 2016
|EsTimaled Bridgs Funding I 52,2290 I 32,457M ] 52,170 W | $2.426 1A
“"Reasonableness” of Toll Ratss*
(Toll Ratec are shown In 2007 doltarc) 520 30 520 30 520 30 520 30
lz\iomlng {S-9AM) $2.60 $2 80 $3.35 §2.25 $2.15
MIg-day (2 AM - 3 PAT} +2.10 $2.10 $2.20 $145 $1.05
Afternoon (3 - 7 PM) $3.25 $3.25 $4.20 $2.60 $2.95
Evenings (7 — 10 PM) $1.95 $1.95 $2.20 st1.20 31.00
MNIgh:s (10 PM - 5 AM £0.90 $0.50 $0.75 $0.75 0.75
‘Weekends $0.530to $1.60 $0.80 %0 §1.50 $0.50 f0 $§1.60 $0.30 10 $1.€0
Segment $0.40 o S0.80 $0.40 ¢ §0.30
520 -e0
Average Toll Pald $208 $203 242 TS §1.64
Route Satsline Josnaric 3 Soapario 4 Socenario 8 Sosnaric &
Past | OffPear Peak | oOfFeax Fask | c*Fem Saat | o%Pm Peak | OffPeak
2018 Vehlols Volume (doec not infoude franck rigers)
820 Mdspan £1.430 82,380 45,340 74,380 45,340 74,280 2300 71450 46,310 TEI00
-0 Niscan €2.877 87 £33 21,000 £3,150 51,000 69,150 2,150 72.350 £0,300 72,100
SR 822 3 515t 20,370 30,30 2135380 31450 21,550 31,450 21220 23% 21,140 31780
-405 ot SR 147 €7.570 118540 pERF] 135,300 73720 135.3¢CC 70,17C 125,790 €5,930 121340
Tola! Chanpe 202,547 318513 152,510 310,250 192,610 310,2¢C 13€.650 301,500 187 620 301,330
12018 Veniols Volume Changes (Comparsd with the 2018 ] 3 trancii riderc)
E20 Maspan -5,030 -8,020 -5,05C -8,020 <120 -5580
(-0 isgan 11877 -18,483 -11,877 -18.983 12.577 15533
|SR E22 at 515t 1,130 1,030 1,180 1.0%C 70 1,332
i-405 at SR 167 £750 15,782 5,750 16,760 1.5€0 3,300
Tola! Chanps -10037 -8,653 -10,037 -8.653 14 357 -17.523
[Peroant Changs In vaniols volums [Comparad wih ihs 2016 Bacaline Condlbon - exoludes irancii r1ders)
520 Aaspan -10% -10% -10% -13% -1E% -13% -10% 8%
-pJ Niscan -19% -21% -19% -21% -17T% -7 -20% -15%
SR E22 3t 618t €9 4% 5% 4% 2% % 4% £9%
(-405 2t 5R 167 2% 14% 5% 14% 3% it 3% 3%
Total Changs =5 59 St 3% =5, <5 = =
12018 Porcon Volumes inoludes branchk riders)
&20 Madspan €E.670 102270 24,110 23210 84,110 93,21 3,640 0,110 63,720 4,330
i-00 idsgan Sg.17e 115608 7379 £4.020 77,77 34,020 78 7€0 £7. 460 T€.370 £7.380
|SR 822 ot 615t 24.700 36 740 255580 37,380 25,000 37,860 25 920 38.37C 25 880 33890
(-405 at SR 1867 2620 158850 100,510 151,840 100,610 181,64C 35.7¢CC 1€7,540 $5,200 1£3,550
Tolal Change ey 413378 255430 405730 255,450 405.73C 261230 388 250 261370 324150
12018 Percon Volume Changes [Comparsa wih the 2018 Eacalins PATCON v - Inoludec trancit riders)
|G£0 Atigspan -2 760 -9,060 -5 TEC -5,.CEQ . -5 150 =7 240
-0 Lidsgan 12403 -21,588 -12.4CS -24.688 -11.448 -13 403 -15.228
SR E22 2t §1st 1,300 1,120 1.300 1,120 1230 1,180 2180
(-425 at SR 167 7,930 22550 7.950 22,680 3,080 2580 4,530
Tola! Changs -7.873 -5,848 -7.87¢ € 843 -15. 435 - -14.733 -13428
Perosntage Change in Parcon Volume (Comparsd with the 2012 Eaceline CondHion - Includes {rancH ricere
|&20 ANgspan 7% 3% -3% -12% “12% 7% =%
-0 \idscan ~14% -13% -19% -13% -1€% -13% ~15%
SR 822 ot 515t £% % 3% 5% L) % [
(-405 at SR 167 9% 14% 14% % % 3% 3%
Tola! Change -39 -2% -2% =% -E% ) )
| Zosnario 3 | Saanario 4 ] Tosmario & 1 Zosnario B
Type of Divercion | Peaxr | oOWFeax | Fexx O%Fest | Fast | O=pPest |  Peak | OIfPeak
Person Changes by Type of Change (Compared with the 2012 Sassline Condiion for eaoh Route)
Shi% %o Transt £10 320 610 320 720 240 470 172
Shit to 1150 -1240%8 -21,588 -12.4C8 -21.588 -14.419 -18. 148 -13.403 -153.228
Shit %o SR €22 1,300 1,120 1,300 1.120 1120 2,150
Shi% 1o 1-40S 7.3 22580 7.950 22,680 2580 4,530
Changes Ceslinaticn -7.873% -6,848 -7.879 -€,2843 14733 -13428
Total -5,370 -3,380 -5,370 -5,38C -S 520 -5110
Shi®t Time of Cay £.380 5,960 360
Perosntage of Percon Changes by Type of Chamgs (Comparsd wilh ihe 2018 Baceline Perconc on $R £20)
Shi% %o Transt 1% (5] 1% % 1% % 1% [
Shit to 1-50 - - - - - - - -
Shit o R €22 2% 1% 2 1% % % 25 2%
Shit o I.40S 12% 22% 12% 22% <5 ) 4% 4%
Changes Destinaticn £% % 5% 3% 1% % St SSs
Total 15% 2% 19% 7% 1= 20% 155 1€%
[eh® Time or 02z 3% 2% B 2%
| Sacealine | Josnario 8 | Sosnario 4 Scenario 8 Sosnaric &
Route Soun Finw pend. | Pest | ONPear | Peak | ONFear |  Fesx | O~rFems Faat o Peat Peat. | OIfPeak
Average Peak Dirsollon Corrigor Travel Speedc from 1§ to 1406 (Exospt 1.408 whioh Ic from 180 to 1.5 in Tukwliia)
|620 OF Lanes (] 21 37 35 52 35 2 26 £4 32 4z
(-0 GP lanes 53 26 £3 40 58 40 S8 4 <€ 35 5
SR 522 GF Lares 3% 15 30 14 23 14 2 4 Fd 14 E
(-405 GP Lanas 63 25 36 24 35 24 36 24 a5 4 3
Change In Avsrage Peak Direction Corridor Travel $peeds from 1.6 to 1405 [Exoept 1.406 whioh l¢ from 1.0 0 1.6 In Tukwlila
|820 OF Lanes &3 14 12 14 14 15 % 11 10
-0 GP lanes 53 14 5 14 1 8 3 10 4
SR 522 GF Lares 3% -1 -2 -3 -2 ’ -3 -1 -2
(-405 GP Lanas 53 -1 -1 -1 -1 -3 -1 -1 -1
* These are exampe il rates for parring purposes. Actual 101 rates will depend on a final finance plan and delemined by the Slate Tramsperiation Commizs'on wih aporoval Dy the State Legisisture.
Created on: November 7, 2003 Page2o0f2

Printed on: 11/26/2008
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Attachment B: Results from the Toll Traffic and Revenue
Technical Report (Final 2009)







1-90 Toll Sensitivity Analysis Technical Memorandum

Exhibit 18 — 2030 PM Peak Toll Analysis Comparison Matrix — Post-Completion Scenarios

- . - b ] . - . -
Scenario Elements Maimum PM Peak Bridge 2030 PM Peale Toll Model Outputs for SR 520 & I-99 Bridges Toll Impacts on 2030 PM Peal Traffic (Relafive to Toll-Free
Toll Build Condition)
Palialar 7 r Toribon ] Dhggre man e Net Toll Diversi Tramcit ] ) Shify -
Scenaro Toll Openine Tear | Vehicles in GF Lanes I E"M:m in HOT Total Vehicles Transit Person Trips £oml FErTons Net Toll Diversion | Transit 'Tlfm‘"’ Shif HOV Mode Shif (%)
Toll Configuration Toll Strategy e 2007 §s F-_-ﬂ- - g Lanes b {Including Transit) o) (el .
Sxemptions =t SR 520 rog | sms20 1.90
Scenaric 2 SR 520: Bridgs Only Variable Toll Scheduls | Transi & §203 $3.70 23,000 | 23800 | 200 | 2600 | 25000 | 36400 | @00 | 13000 | 40500 | sn700 | -10% | +2%e | ez | o+dm | =7 | -1%
p = / (Lowast) HOV 3+
|
=1 - - . . . Transit & - 4= — aa - - T an . 2 - R " o o 0 - o
- Scenario 5 SR 520: Bridge Only Fixed-Rate Toll OV 3¢ §1.70 $2.15 24200 | 23700 | 28300 | 2600 | 27600 | 36200 | 3400 | 12300 | 42000 | 60800 | -3 | +2% | s10 | -1 | =7 | 1%
2| _| Scemario1 | SR520: Bridge + Short Segments | ”‘“hfizsli{uif”“dmﬁ' ?Dflaf §3.80 $4.75 12700 | 34100 | 2000 | 2600 | 25700 | 36700 | 3700 | 12100 | 40400 | snioo | —11% | w3 | sreme | oz | sum | -1
2| s ) 1OV
=l I
w|= J %l t
z|7| Scenario? SR 520: Bridge Only Variable Toll ”E”"'d“le Transit & §3.80 $4.75 2200 | 34000 | 29000 | 2500 | 25100 | 36500 | 3600 | 12000 | 30300 | 60800 | -13% | =+3% | s1as | -3% | ssm | -2%
=) = ’ (MWledivm) HOV 3+
£ P . ~ Tal
2| Scenario6 | SRS520: Bridge + Short Segmenys | °ovable Toll Schedule | NoTall §5.35 $6.65 10400 | 34400 | oo0 | 3700 | 21300 | 32a00 | 3500 | 11700 | 0000 | sa7o0 | —21% | eam | sz | -6 | —eam | sase
£ = = (Higher) Exemptions
— s
SE 520 Bndgs Only Vartable Toll Scheduls Transit & - - s - — s - s . -
aric © 5 g L f 2 3.70 200 | 20200 | 200 | 2700 | 2690 31000 | 3.400 2,801 o0 | seann | -3 -1 | 8 +3° + 49 +359
Scenario 1.90: Bridge Only (Lowest) OV 3+ §2.95 $3.70 Q il 200 00 6,900 1.900 400 12,800 41100 | 36400 o A 8% ® 4% 3%
SE 520: Bndee + Short Segments Variable Toll Scheduls Transit & - . _ - - _ .
aria 3 e T £ : 32 4.03 24800 | 200600 | 300 | 2800 | 27.80 33400 | 3500 2,201 2,800 g0 | -3 | -7 | 12w | o+e | c16m | +en
. Scenario L00: Bridge + Tland Segments Lowen S §3.23 4.0 200 | 20,600 100 200 800 3,400 a0 13,200 | 42.800 | 358.800 3 § 16 g
- SE. 5320: Bndze + Short Segments Vartable Toll Scheduls Transit & I . o . - \ - . - . - .
g E 3.2 4.05 o0 | 20600 | 3100 | 2800 | 27.80 33400 | 3500 3200 | 42900 s00 | -3 | -7 | osixme | +s | s | +en
) Seenario 4 100: Bridge + Tland Seaments Lowen OV 34 §325 4.0 4,200 | 30,600 100 200 800 3,400 a0 13,200 | 42800 | 58.800 3 g 16 8
3 o SE 5320: Bndge Only Variable Toll Scheduls Transit & o . o - - . - - - . - i oo \
= 3 £ ! 1.0 105 24901 30800 3.000 2000 27 901 33.700 300 2700 2700 800 —3% —7% 5% +2%, +15% | +13%
e Seenario 12 L90: Bridge Only Lowen OV 34 §3.25 $4.0 4200 | 30,800 000 200 900 3700 | 3300 12,700 | 42700 | s58.300 3 6 15 1
o
= . . Variable Toll Schedule: e
= SE 520: Bridge Only N Tramsit & SR5M: §420 | smsaec §325 4. . . - \ \ - . — . i . var
=] e E >ridge Uiy s SR 52 f - 23200 | 20700 | 3000 | 2700 | 2640 400 500 1100 100 so0 | —ee | -7 | smme | o+ | +1em | 46w
2. enario § ©00: Brides Onte Higher on SR 520 sovse | wosaso | oos3 s oo | 0,700 000 00 6400 | 33.40 3,500 13100 | 41100 | sesoo g 1 6
=]z = 4 Lower on I-90
cl= ] . Variable Toll Scheduls: .
zl- 524 ' ansit sRs0; 8420 || smsa0 852 . o e ) )
c Scenario 12 SR 320: Bridge Only Higher on SR 520 Tramsit & | spsm 3420 ) sR2033.23 | o0 400 | 30700 | 2000 | 2700 | 26400 | 33400 | 3s00 | 1300 | 41100 | sesoo | —eee | o—7me | ewsee | e | eren | seuw
1-50: Bridge Only = - HOV 3+ I-20: $2.80 1-80: $3.50
= 4 Lower on I-90
SB520: Vari
SR 520: Bridge + Short Segments E’E}]};;luﬁm,l“ﬁli I‘;“ Tramait g | 205535 || e 5665
Seenario 10 || 190: (2+2) HOT Lages L5 to 1405 cliedie (EIEheD) TEDSE ) 100 $0.95 per || zoo-$1.18 per | 22,100 | 22800 | 3500 | 11500 | 25600 | 34300 3.500 11,700 | 40800 | 56800 | —14% | -31% | +13% | -6 | +32% NA
S & (1+1) HOT 405 to Issaqueh 1-90: Dynamic Tolls HOV 3+ mile mile
5 o (Weekday PeaksMidday)
= SE 320: Bridee Only . ) .
L= ' T < -
Seenario 11 1.60: Bridge Only Vaniable Toll Schedule | Transit & $3.33 $6.63 3700 | 27400 | 3200 | 2600 | 26800 | 30,100 3.300 12,200 | 41800 | sa100 | —-7% | —17% | 47 | +3w | 2 | <%
L = P (Higher) HOWV 3+
(Option K on SE.320)
Tmrm Ly 1
Scenario 6.1 | SR 520 Bridee + Short Segments | ©anable Toll Schedule | Transit & $3.33 $6.63 19000 | 34300 | 2900 | 2500 | 22800 | 36200 3.600 11,200 | 36600 | 60000 | —22% | +4% | +15% | -e% | +10%m | -2%
" = - (Higher) HOV 3+
= Scenarie 7.1 SR 520: Bridge Only Variable Toll Schedule | v oy | $3.80 $4.75 22500 | 34000 | WA aooo | 22500 | 3100 | 3100 | 12200 | 30100 | 65800 [ Na NA NA NA NA NA
o (Existmg 4 Lane Bridge) (Mednm) y
i
= - SE. 320: Bndge Only Varlable Toll Scheduls Transit & - - o - e = - - , . .
z cenario 7.2 ge Ly L 3.8 20,100 | 32.600 300 00 | 28400 500 2300 | 53700 | 72,500 4 N Ni
¢ Scenan HOV2+ on S 320, Modinan) HOV 2 $3.80 $4 0,100 600 | .30 6,70 g400 | 3930 3.50 12300 | 53700 so0 | N NA NA N NA NA
8 - Variable Toll Schedule ) -
, . SR 520: Bndge Only - ; Transit & s $6.56 | 44 " 000 S " 25 8010 R N 2900 o e 7 a0 o Qs s o - -
i | WL R = - £V T 3 - . LL M 2l ! 31U =, U Ea R £ 8UU DU o AR U oul Iy - ‘o — e + o el + 17%% - 0V
Seenario 12.1 100 Brdes Onte 5% Higher Tolls than | L (007 o $135 o0 | 30,000 10 0 5800 | 3230 3.60 13200 | 40.600 | 57.900 11 13 ] 8
= - Scenario 12
!0 Bridge Replacement and HOV Program Toll Traffic Projections
2009 41 Toll Traffic and Revenue Technical Report
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Purpose of the SR 520 Four-lane Transit Optimized Concept
Tolling Sensitivity Analysis

Overview

This technical memorandum reviews the potential transportation effects of using tolls to manage traffic
volumes if there were a four-lane configuration or concept for replacement of the Evergreen Point Bridge.
The goal of tolling a four-lane facility for this analysis would be to provide free flow conditions for transit
and HOV in order to meet the project purpose by improving person mobility through the year 2030. This
goal was set to illustrate what level of tolling would be necessary to achieve the same transit/HOV travel
time, reliability, and mobility benefits achieved in a 6-Lane Alternative.

The scenario is based on the potential application of higher tolls that could help achieve free-flow traffic
on State Route (SR) 520. It also examines the potential effects of the higher tolls on other corridors,
including 1-90 and SR 522. If free-flow conditions could be achieved on general-purpose lanes on

SR 520, the potential exists to improve transit operations, thereby benefiting both transit and high-
occupancy vehicle (HOV) 3+ travel.

To conduct this sensitivity assessment, the Washington State Department of Transportation (WSDOT)
applied the Puget Sound Regional Council (PSRC) travel demand model to test the effects of tolls ranging
from no toll to $8.00 (in 2008 dollars) each way during peak periods on a four-lane configuration for the
Evergreen Point Bridge. WSDOT used a version of the regional demand model that was developed to
provide forecasts for the SR 520 Finance Plan and the work of the SR 520 Tolling Implementation
Committee. This analysis, however, was not developed to be used for revenue estimates, and was
developed only for the purpose of the NEPA sensitivity assessment.

Additionally, this sensitivity assessment draws on results from the detailed modeling forecasts developed
with the PSRC model for the Final Environmental Impact Statement (Final EIS) for the SR 520, I-5 to
Medina: Bridge Replacement and HOV Project. The Final EIS evaluates an untolled four-lane No Build
Alternative, which is functionally equivalent to the four-lane configuration discussed in this analysis.
WSDOT has also conducted modeling sensitivity tests for a tolled No Build Alternative using the same
toll rates applied in the year 2030 for the project’s Preferred Alternative (Toll Sensitivity Analysis for the
SR 520 No Build Alternative Technical Memorandum, February 2011).

Definition of a Four-lane Concept for This Analysis

For this sensitivity test, there were assumed to be no capacity improvements to SR 520 from Medina to
I-5. SR 520 would be a four-lane highway with no HOV lanes. Wider shoulders, and bicycle and
pedestrian facilities could also be provided, but would not alter the anticipated travel demand model
results. Transit facilities are assumed to feature similar access points and networks as applied for the No
Build Alternative. (The Preferred Alternative has a similar network, but assumes the elimination of the
Montlake Freeway Transit Station.) The key assumptions are:

e Tolling would occur at the Evergreen Point Bridge mid-span using variable toll rates based on
time of day. During peak periods the tolls were modeled for a range starting at $2.50 and ending
at $8.00 (in year 2008 dollars), increasing at $0.50 increments.

e Transit and 3+ HOVs would be toll-exempt.

PURPOSE OF THE SR 520 FOUR-LANE ALTERNATIVE TOLLING SENSITIVITY ANALYSIS 1



The model results for this analysis were focused on vehicle volumes and movement of people on the
corridor.

Tolling Rates Assumed for the Preferred Alternative and in a No Build or
Four-lane Concept Toll Sensitivity Test

Modeling for the Preferred Alternative in the FEIS assumed that AM-peak, midday, PM-peak, evening,
and night (directional) toll rates for crossing the Evergreen Point Bridge were, respectively, $3.05, $2.10,
$3.81, $1.95, and $0.91 (expressed in 2007 constant dollars). This analysis was performed prior to the
sensitivity test, thus it is expressed in an earlier year. Modeling done for the No Build tolling sensitivity
test used these same toll-rate assumptions.
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Potential Transportation Effects of Tolling a Four-lane
Concept

Transportation Effects on SR 520

Exhibits 1 and 2 summarize the results of 2030 model forecasts for a four-lane concept with no toll and
with tolls ranging from $2.50 to $8.00 during the evening peak periods. Exhibit 2 provides a comparison
of person-trip demand among the Final EIS No Build Alternative, the Preferred Alternative, and the Four-
Lane concept. Attachment A provides a full set of the model results. Exhibits 1 and 2 and the conclusions
below focus on the primary differences in transportation conditions in 2030 that would be expected with a
potential toll on unimproved four-lane SR 520.

For this analysis, “free flow” was defined as a volume to capacity ratio of 0.85 or lower and typical
speeds of about 45 miles per hour [mph]. Exhibit 1 indicates that the minimum toll rates to ensure free-
flow conditions on westbound SR 520 during the PM peak would be $5.00 to $5.50. () However, for
eastbound traffic during the PM peak, a toll as high as $8.00 would still not be likely to achieve free
flowThus, at the highest demand level of the peak period, the toll would not be effective in reducing
traffic to levels that could improve mobility by providing a time savings benefit from shifting to transit or
HOV. The red color in Exhibit 1 illustrates when the v/c ratio exceeds 1.0. The green color shows when
the v/c is 0.85 or less.

EXHIBIT 1. YEAR 2030 PM PEAK HOUR TRAFFIC VOLUMES AND CONGESTION LEVELS ON SR 520, FOUR-LANE CONCEPT
WITH INCREASING TOLLS

SR 520 Toll Rate Speed (mph) V/C Ratio Vehicle Trip Demand (vph)
(year 2008 dollars) EB WB EB WwB EB wB

$0.00 12.7 18.4 1.20 1.12 4,457 4,138
$2.50 17.9 29.0 1.12 0.99 4,162 3,670

$4.00 22.7 37.3 1.06 0.89 3,938 3,307

$5.00 26.8 42.5 1.02 0.82 3,763 3,016
$5.50 29.0 44.8 0.99 0.77 3,670 2,846
$6.00 31.4 46.3 0.96 0.73 3,567 2,699
$6.50 33.8 47.5 0.94 0.69 3,464 2,546
$7.00 36.3 48.4 0.91 0.64 3,354 2,382
$7.50 38.3 49.0 0.88 0.60 3,253 2,235
$8.00 40.4 494 0.85 0.56 3,145 2,071

Exhibit 2 illustrates that there would be a small increase in the number of people using of the SR 520
corridor with an untolled 4-Lane Alternative compared to No Build. This increase is due to the small
improvement in corridor reliability that results from providing widened shoulders on the floating bridge.
Because a four-lane concept would not provide exclusive HOV or transit capacity cross-lake, a reduction
of nearly 30 percent in peak-hour traffic would be needed to reach free-flow conditions in the general
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purpose lanes. Unless these vehicle trips shift to other modes, it is likely they would shift to other
corridors. Also, this level of decrease in vehicle trips would result in a decrease in person trips cross-lake,
as shown in Exhibit 2. An $8.00 toll would result in 35 percent less person-trip demand than the No Build
Alternative and would reduce demand by almost half compared to the Preferred Alternative.

EXHIBIT 2. PM PEAK PERIOD (THREE HOUR TOTAL) PERSON TRIP VOLUMES ON SR 520

Person Trip Volumes (combined eastbound and

westbound)
Compared to Compared to
Total Non- the No Build the Preferred
HOV? HOV (3+) Transit Total Alternative Alternative

Travel Demand Model Results used in the SR 520 I-5 to Medina Project FEIS Analysis

2006 Base Year 25,900 3,670 3,490 33,060 101% 85%
2030 No Build
Alternative 29,530 2,220 1,130 32,880 N/A 85%

2030 Preferred
Alternative 27,710 8,650 2,350 38,710 118% N/A

2030 Four-lane Concept with Varying Toll Rates (year 2008 dollars)

$0 toll 29,840 2,230 1,130 33,200 101% 86%
$2.50 toll 24,620 2,590 1,530 28,740 87% 74%
$4.00 toll 22,390 2,880 1,650 26,920 82% 70%
$8.00 toll 14,590 4,030 2,090 20,710 63% 54%

Includes non-HOV vehicles and commercial vehicles.

Transportation Effects on 1-90 and Other Corridors if Tolls were Applied to
a Four-lane Concept SR 520

The forecasts also indicate that a higher toll on SR 520, with no other improvements, would have a high
potential to worsen conditions on other corridors compared to the No Build Alternative. As the toll rate
increases, non-HOV trips become more likely to divert to other corridors to avoid the toll. The highest
impacts would be to 1-90, as shown in Exhibit 3 below. Exhibit 3 shows conditions on 1-90 with the range
of SR 520 tolls used for this evaluation. Even with no tolls on SR 520, conditions on 1-90 are expected to
be highly congested in 2030; in the 2030 PM peak period, 1-90 is predicted to be well over capacity
eastbound and approaching capacity westbound. With a toll of approximately $5.00 on SR 520, eastbound
1-90 would also exceed its capacity, with 1-90 congestion becoming worse as SR 520 tolling increased
from this level. A $5.50 toll level, which would provide westbound free flow on SR 520 during the PM
peak period, would increase 1-90’s volume to capacity ratio to 1.19 for eastbound lanes and 1.03 for
westbound lanes.

In addition to the effects of diversion on 1-90 itself, other parts of the transportation network would
experience increased congestion as a result of the high tolls on SR 520. Traffic seeking to divert from SR
520 to 1-90 would be required to travel south using 1-405, 1-5, and/or local arterials through Bellevue and
Seattle. Using tolls to create free flow on SR 520 would result in additional delays for travelers on those
other corridors.
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While an operations model would further demonstrate the high levels of congestion resulting from
attempting to accommodate the shift of vehicles from SR 520 to 1-90, additional modeling is not
necessary to conclude that this level of diversion would have significant impacts to 1-90 users and the
regional system. The projected 1-90 volumes could not be accommodated in the peak period without
spilling into adjacent time periods, and the high volumes would also be likely to worsen travel time
reliability and system efficiency. Exhibit 4 below shows the effects on 1-90 of a $3.50 toll on SR 520,
which is close to the $3.81 toll rate used for the EIS analysis. The increase in vehicle trips on 1-90 during
the 3-hour peak period from diversion is very small (450 trips, or a little over 1 percent). Peak period
person trips on 1-90 drop slightly with the toll on SR 520, primarily as a function in a reduction of HOV
trips on 1-90. Since these trips would not be tolled on SR 520, they would be more likely to choose that
corridor to take advantage of free flow conditions.

EXHIBIT 3. PM PEAK HOUR TRAFFIC VOLUMES AND CONGESTION LEVELS ON 1-90, FOUR-LANE CONCEPT WITH INCREASING
TOLLS ON SR 520

PM Peak Hour

SR 520 Toll Rate Speed (mph) V/C Ratio Vehicle Trip Demand (vph)
(Year 2008 dollars) EB wB EB wB EB wB
$0.00 19.2 39.8 1.15 0.94 6,393 5,239
$2.50 17.7 36.8 1.17 0.97 6,496 5,398
$4.00 16.8 34,5 1.18 0.99 6,561 5,520
$5.00 16.2 324 1.19 1.01 6,606 5,629
$5.50 15.9 31.0 1.19 1.03 6,631 5,704
$6.00 155 29.9 1.20 1.04 6,663 5,762
$6.50 15.1 28.9 1.21 1.05 6,701 5,816
$7.00 14.6 27.7 1.21 1.06 6,738 5,881
$7.50 14.2 26.7 1.22 1.07 6,776 5,937
$8.00 13.7 25.6 1.23 1.08 6,816 5,998

EXHIBIT 4. PM PEAK PERIOD (THREE HOUR TOTAL) I-90 VEHICLE AND PERSON TRIP VOLUMES IN 2030, FOUR-LANE SR 520
WITH AND WITHOUT TOLLING

Forecasts for 1-90 with a Four-lane Concept on SR 520 (combined eastbound and westbound)

Peak Period Vehicle Volumes Peak Period Person Trip Volumes
Roadway Total HOV Non- HOV
Facility Non-HOV* (3+) Total HOV (3+) Commercial  Transit Total
1-90
(no Toll on SR 36,230 3,130 39,360 | 36,030 11,200 5,440 14,930 67,600
520)
'S'9R°5(§g55o lfon 37100 2710 39,810 | 37,660 9,650 4,780 14,830 66,920

"Includes non-HOV vehicles and commercial vehicles.
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Effects on Other Facilities

The forecasts show that some traffic would also divert to other corridors, including SR 522; however,
there would not be a notable change in the volume-to-capacity levels or the travel speeds on those
corridors. These data are consistent with the findings of other tolling sensitivity analyses, such as the SR

520 Toll Traffic and Revenue Technical Report — 2008 (April 2009), and the Tolling Implementation
Committee Final Report (2009).
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Conclusion

Tolling a four-lane SR 520 at levels that would reduce traffic enough to allow free-flow conditions would
not achieve the mobility goals of the I-5 to Medina project, and would create lower levels of cross-lake
mobility and system efficiency than the No Build or the Preferred Alternative. Toll rates that could
achieve partial (westbound) free-flow conditions in the PM peak period would require higher tolls than
the Preferred Alternative. Even a much higher toll (up to $8.00) would not achieve free-flow conditions
on eastbound SR 520 in the evening peak hour, when the corridor has the highest travel demand. A four-
lane concept with an $8.00 toll would result in less person-trip mobility compared to the No Build and
Preferred Alternatives. In this scenario, person-trip demand on SR 520 would be up to 35 percent less
compared to the No Build Alternative and almost half of the demand provided with the Preferred
Alternative.

In addition, as the tolls increased and traffic volumes were reduced on a four-lane SR 520, traffic would
be redirected to 1-90 via 1-405, 1-5, and local arterials, substantially worsening regional congestion
compared to the Preferred Alternative. The higher levels of traffic would overload 1-90, which will
already be congested in 2030. Speeds on the 1-90 corridor could drop by 30 percent or more, and severe
congestion would likely extend for longer periods of the day, increasing with higher toll rates. While
tolling and improving travel speeds on SR 520 may lead to some non-HOV trips converting to transit or
HOV, the improved travel times for transit or HOV trips do not appear to attract enough users to avoid the
high levels of traffic impacts created by vehicles diverting to 1-90.
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Attachment A: SR 520 Four-lane Sensitivity Travel Demand

Results

TABLE 1A.

COMPARISON OF PM PEAK PERIOD CROSS-LAKE VEHICLE AND PERSON TRIP VOLUMES SR 520 MODEL - BASE YEAR (2006),
2030 NO BUILD AND PREFERRED ALTERNATIVE

Base Year (2006)

PM Peak Period Vehicle Volumes

PM Peak Period Person Trip Volumes

Roadway Facility NOII(-)I:%VI HOV (3+) Total |Non-HOV HOV (3+) Commercial Transit Total

SR 522 (West of 61st Ave.NE) 10,270 470 10,740 10,980 1,660 630 640 13,910
) df;()’ (Eyergreen Point 23,260 1030 24290 | 23190 3,670 2,710 3490 33,060
SR 520 (Evergreen Point ) ) ) ) ) ) ) )
Bridge) - HOV Lanes

1-90 (West Bridge) - GP Lanes 33,460 900 34,360 31,500 3,220 4,480 990 40,190
1-90 (West Bridge) - HOV Lanes 3,790 1,410 5,200 7,570 4,990 - 2,540 15,100
1-90 Rail - - - - - - - -
Total Cross-Lake 70,780 3,810 74,590 73,240 13,540 7,820 7,660 102,260

2030 No Build Alternative

PM Peak Period Vehicle Volumes

PM Peak Period Person Trip Volumes

Roadway Facility No-:-lc-)lt-lzil)v1 HOV (3+) Total Non-HOV HOV (3+) Commercial Transit Total

SR 522 (West of 61st Ave.NE) 11,500 290 11,790 12,340 1,020 810 630 14,800
gr'? dzze()) _(%Vsr,?;ﬁzz Point 25,950 620 26,570 26,270 2,220 3,260 1,130 32,880
SR 520 (Evergreen Point ) ) ) ) ) ) ) )
Bridge) - HOV Lanes

1-90 (West Bridge) - GP Lanes 36,230 230 36,460 36,030 830 5,440 - 42,300
1-90 (West Bridge) - HOV Lanes - 2,900 2,900 - 10,370 - 990 11,360
1-90 Rall - - - - - - 13,940 13,940
Total Cross-Lake 73,680 4,040 77,720 74,640 14,440 9,510 16,690 115,280
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TABLE 1A. (CONTINUED)

2030 Preferred Alternative?

PM Peak Period Vehicle Volumes

PM Peak Period Person Trip Volumes

Total
Roadway Facility Non-HOV!  HOV (3+) Total Non-HOV HOV (3+) Commercial Transit Total

SR 522 (West of 61st Ave.NE) 11,700 240 11,940 12,690 830 680 530 14,730
SR 520 (Evergreen Point 24,150 . 24150 | 23,950 - 3,760 - 27,710
Bridge) - GP Lanes

SR 520 (Evergreen Point ) ) )

Bridge) - HOV Lanes 2,400 2,400 8,650 2,350 11,000
1-90 (West Bridge) - GP Lanes 36,870 160 37,030 37,470 570 4,710 - 42,750
1-90 (West Bridge) - HOV Lanes - 1,710 1,710 - 6,050 - 990 7,040
1-90 Rall - - - - - - 12,770 12,770
Total Cross-Lake 72,720 4,510 77,230 74,110 16,100 9,150 16,640 116,000

2030 No Build or Four-lane Concept Tolled?

PM Peak Period Vehicle Volumes

PM Peak Period Person Trip Volumes

Roadway Facility No-:;c-)liﬁl)vl HOV (3+) Total Non-HOV HOV (3+) Commercial Transit Total

SR 522 (West of 615t Ave.NE) 11,750 260 12,010 | 12,730 910 690 550 14,880
o) dzze()) (Eyergreen Point 23,100 1,180 24280 | 23,060 4,230 3,480 1,480 32,250
SR 520 (Evergreen Point ) ) ) ) ) ) ) )
Bridge) - HOV Lanes

1-90 (West Bridge) - GP Lanes 37,100 130 37,230 | 37,660 460 4,780 . 42,900
1-90 (West Bridge) - HOV Lanes : 2580 2,580 - 9,190 - 1,050 10,240
1-90 Rail : : : : - - 13,780 13,780
Total Cross-Lake 71,950 4150 76,100 | 73,450 14,790 8,950 16,860 114,050

1 Includes non-HOV vehicles and commercial vehicles

2Toll model run was executed for mode choice and route diversion effects using trip distribution results from 2030 Preferred Alternative model run.

3Toll model run was executed for mode choice and route diversion effects using trip distribution results from 2030 No-Build Alternative model run.
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TABLE 1B.

COMPARISON OF DAILY CROSS-LAKE VEHICLE AND PERSON TRIP VOLUMES SR 520 FINAL EIS MODEL - BASE YEAR (2006), 2030
NO BUILD AND PREFERRED ALTERNATIVE

Base Year (2006)

Daily Vehicle Volumes

Daily Person Trip Volumes

Roadway Facility No-{l(-)lféljvl HOV (3+) Total [Non-HOV HOV (3+) Commercial Transit Total

SR 522 (West of 61st Ave.NE) 47,940 2,170 50,110 51,470 7,620 2,690 1,740 63,520
SE dZi()) _('é"srf;ﬁig Point 110,360 4860 115220 |110,640 17,170 12,580 9,820 150,210
SR 520 (Evergreen Point ) ) ) ) ) . ) )
Bridge) - HOV Lanes

1-90 (West Bridge) - GP Lanes 151,220 3,840 155,060 142,470 13,590 19,210 5,630 180,900
1-90 (West Bridge) - HOV Lanes 15,270 5,410 20,680 30,550 19,050 - 5,070 54,670
1-90 Rail - - - - - - - -
Total Cross-Lake 324,790 16,280 341,070 335,130 57,430 34,480 22,260 449,300

2030 No Build Alternative
Daily Vehicle Volumes Daily Person Trip Volumes
Total
Roadway Facility Non-HOV'  HOV (3+) Total |[Non-HOV HOV (3+) Commercial Transit Total

SR 522 (West of 61st Ave.NE) 52,550 1,760 54,310 56,490 6,200 3,290 1,840 67,820
Bricoc) (Eyergreen Point 123,040 4530 127570 |123,750 16,020 15340 3,670 158,780
SR 520 (Evergreen Point ) ) ) ) ) ) ) )
Bridge) - HOV Lanes

1-90 (West Bridge) - GP Lanes 164,750 2,090 166,840 164,780 7,360 23,070 - 195,210
1-90 (West Bridge) - HOV Lanes - 9,320 9,320 - 33,030 - 1,990 35,020
1-90 Rail - - - - - - 41,390 41,390
Total Cross-Lake 340,340 17,700 358,040 345,020 62,610 41,700 48,890 498,220
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TABLE 1B. (CONTINUED)

2030 Preferred Alternative?

Daily Vehicle Volumes

Daily Person Trip Volumes

Roadway Facility No-:;c-)lgaolv1 HOV (3+) Total |[Non-HOV HOV (3+) Commercial Transit Total
SR 522 (West of 61st Ave.NE) 53,970 1,520 55,490 58,410 5,340 2,910 1,590 68,250
Sndee) {Evergreen Paint 111,640 - 111,640 [111,690 - 15450 - 127,140
SE dzg)) fi‘g{?[‘fﬂlgomt - 9,470 9,470 - 33,690 - 7,050 40,740
1-90 (West Bridge) - GP Lanes 170,150 1,760 171,910 172,300 6,190 21,570 - 200,060
1-90 (West Bridge) - HOV Lanes - 6,320 6,320 - 22,270 - 1,990 24,260
1-90 Rall - - - - - - 38,360 38,360
Total Cross-Lake 335,760 19,070 354,830 342,400 67,490 39,930 48,990 498,810
2030 No Build or Four-lane Concept Tolled®
Daily Vehicle Volumes Daily Person Trip Volumes
Total
Roadway Facility Non-HOV* HOV (3+) Total Non-HOV HOV (3+) Commercial Transit Total

SR 522 (West of 61st Ave.NE) 54,190 1,600 55,790 58,590 5,620 2,950 1,630 68,790
gr'? dzze()) _(%ngﬁzz Point 106,390 6,200 112,590 |106,820 21,950 14,430 4,750 147,950
SR 520 (Evergreen Point ) ) . ) ) ) ) )
Bridge) - HOV Lanes

1-90 (West Bridge) - GP Lanes 171,470 1,790 173,260 173,710 6,290 21,740 - 201,740
1-90 (West Bridge) - HOV Lanes - 8,410 8,410 - 29,780 - 2,110 31,890
1-90 Rail - - - - - - 40,850 40,850
Total Cross-Lake 332,050 18,000 350,050 339,120 63,640 39,120 49,340 491,220

1 Includes non-HOV vehicles and commercial vehicles

2Toll model run was executed for mode choice and route diversion effects using trip distribution results from 2030 Preferred Alternative model run.

3Toll model run was executed for mode choice and route diversion effects using trip distribution results from 2030 No-Build Alternative model run.
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1-90 Light Rail Transit Planning History and Decisions

Background

Since the first rail transit plans were proposed in the 1960s, planning for cross-Lake Washington high-
capacity transit (HCT) service has focused on what is now the I-90 corridor. This is a result of the
corridor’s location and direct linkages to Downtown Seattle and the rest of the planned Eastside and
Westside HCT network, as well as the opportunity presented by the construction of [-90. Two major
transportation investments made in the 1980s and 1990s reinforced this decision. One investment was the
Washington State Department of Transportation’s (WSDOT) building of the I-90 center roadway and
related transit extensions from 1-90 into Downtown Seattle. The second investment was King County
Metro’s improvements to the Downtown Seattle Transit Tunnel. These investments provided the basic
infrastructure to accommodate cross-Lake Washington HCT service first in the form of Bus Rapid Transit
(BRT), and later in the form of light rail.

Over the past 40 years, a wealth of studies have examined many ways to provide HCT service between
Seattle and the Eastside and re-affirmed the identification of I-90 as the initial cross-lake corridor for high
capacity transit. The studies have consistently shown that LRT on the 1-90 corridor would result in similar
or higher ridership than LRT on SR 520, and have substantially lower costs (environmentally and
financially). In 2006, Sound Transit completed the East Corridor Mode Analysis History Report (August
2006), which documents the history of high capacity and light rail transit planning in the region. The
information in this document was the basis for Exhibit 1 Regional High Capacity and Light Rail
Planning (at the end of this document), which provides an overview of transit planning as it relates to
evaluating HCT across Lake Washington.

Selection of 1-90 for LRT

The last round of evaluation that confirmed [-90 as the preferred initial corridor for light rail crossing
Lake Washington was completed during the Trans-Lake Washington Study (1998-1999) and Trans-Lake
Washington Project (2000-2002). With the confirmation of I-90 as the preferred initial corridor for light
rail, regional planning efforts and major transportation investments have continued with that as a baseline
assumption. The Central Link LRT Line, from the University of Washington to Sea-Tac Airport, was
designed and built to accommodate an Eastside branch on 1-90. Work is under way now to shift the [-90
high-occupancy vehicle (HOV) lanes to the outer roadway, making room for light rail in the center
roadway. These are the most significant of several investments that are based on the 1-90 light rail
corridor as a planning assumption.

An overview of the evaluations performed for the Trans-Lake Study and Project is provided in Exhibit 2
(at the end of this document). The Trans-Lake Washington Study and Project documents that contain the
analyses, results, and recommendations that led to the decision to make I-90 the first corridor for
extending light rail across Lake Washington are:

e Multi-Modal Alternatives Evaluation Report (2001) (Appendix A);

e Trans-Lake Transit Alternatives Recommendation - Draft Memo from Sound Transit
(Appendix B);

e  Summary of HCT Screening Process (2002) (Appendix C); and
e Accommodating High-Capacity Transit in the SR 520 Corridor report (2002) (Appendix D).




1-90 Light Rail Transit Planning History and Decisions

These evaluations compared the effectiveness of SR 520 and [-90 as light rail corridors. The
recommendations from the Multi-Modal Alternatives Evaluation (2001) as documented in the Summary
of HCT Screening Process (2002) document are:

e Total person throughput across the lake would not vary if the future HCT line is placed within
either the [-90 or the SR 520 corridor; only the proportion of person trips that each route carries
would change.

e Alternatives with LRT in the I-90 corridor would result in slightly higher daily cross-lake transit
ridership than those with HCT in the SR 520 corridor. High-quality bus transit service in both
corridors (bus transit in the I-90 and in the SR 520 corridor) would result in the highest daily
cross-lake transit ridership by a slight margin.

e HCT in the SR 520 corridor would cause more environmental impacts that LRT in the [-90
corridor. With LRT in the I-90 corridor, environmental impacts to Lake Washington are
minimized because much of the alignment is located within the footprint of the existing highway
facilities.

o The I-90 LRT alternatives, with capital costs of approximately $2.7 billion (2001 dollars), would
be substantially less costly to construct than the SR 520 HCT alternatives, which has capital costs
of approximately $4.7 billion (2001 dollars).

In 2001, Sound Transit concurred with these recommendations via a technical memorandum (see
Appendix B), and 1-90 was selected as the corridor for light rail extension between Downtown Seattle and
Redmond.

The Accommodating High-Capacity Transit in the SR 520 Corridor (Trans-Lake Washington Project,
August 8, 2002) report also summarized the evaluations and conclusions that led to the confirmation of
1-90 as the corridor for the initial extension of light rail across Lake Washington. These conclusions were:

e According to travel forecasts developed during the multimodal phase of the Trans-Lake
Washington Project, only one HCT corridor across Lake Washington will be necessary to satisfy
transit demand through the year 2020.

e In the short to medium terms, merging an SR 520 HCT line into Central Link would be feasible.
However, in the longer term, when Central Link is extended to Northgate, the segment between
the University of Washington and Downtown Seattle will be capacity-constrained, and another
HCT line between the University of Washington and Downtown Seattle would be required.

e Based on the multimodal study work, the Translake executive committee chose to continue
planning for HCT in the 1-90 corridor with an investment in BRT in the SR 520 corridor.

Conclusion

Many planning and evaluation efforts contributed to the selection of 1-90 as the preferred corridor for the
first extension of LRT across Lake Washington. Transportation planning and investments in the region
has since progressed based on this regional decision. The Sound Transit Staff Report (December 14,
2006) documents the alternatives to be studied in the East Link Draft Environmental Impact Statement
(EIS) and includes a list of prior Board/Committee actions related to the adoption of the 1-90 corridor for
light rail extensions (see Appendix E). Sound Transit since completed the East Link Draft EIS in
December 2008 and a Preferred Alternative was selected in July 2010.
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EXHIBIT 1. REGIONAL HIGH CAPACITY AND LIGHT RAIL PLANNING

eComprehensive Public Transportation Plan for the Seattle Metropolitan Area - 1985 Horizon identifies rail corridor from Seattle-Mercer Island-
Bellevue-Redmond

eIncluded in Forward Thrust bond measure in 1968 - had simple majority but failed because it didnt' have 60% supermajority needed for
financing

N
* Region debates at length whether to expand and modernize 1-90, including whether transit should have semi- or
fully exclusive ROW

y,
¢ |-90 Memorandum of Agreement - specifies dedicated transit facility to be included on new I-90 bridge A
* Signed by cities of Seattle, Mercer Island, Bellevue and King County Metro Transit and WSDOT
* This agreement comes well prior to any similar process for SR 520 (which wasn't until 1998) )
* Puget Sound Council of Governments (PSCOG)-Metro performs The Multi-Corridor Analysis B
* LRT on SR 520 elminated as alternative in Phase Il analysis due to low ridership, lower feeder bus potential,
1986 higher cost, and lower cost-effectiveness compared with 1-90. )
N
¢ Joint Regional Policy Committee (JRPC) begins planning regional high capacity transit
* JRPC, which includes King, Pierce and Snohomish counties and WSDOT, is pre-cursor to RTA
J
N
* JRPC completes EIS on Regional Transit System - light rail on 1-90 identified as preferred mode
* Following adoption of JRPC's Regional Transit Plan, Central Puget Sound Regional Transit Authority (RTA) forms
J
* RTA conducts public outreach on JRPC's Regional Transit Plan & identifies set of HCT investments for vote )
* RTA adopts plan in 1994 -includes 1-90 LRT btwn Seattle, Bellevue, Redmond - presents to voters in 1995 (fails)
* RTA develops new investment plan - Sound Move - express bus service in HOV lanes substituted for LRT y
e Sound Transit adopts first long-range plan - plan highlights 1-90 corridor as HOV expressway & potential LRT A
* SR 520 identified for "local bus service" (later identified as regional express bus service)
19963 RPYR.Ty Two-Way Transit and HOV Project EIS started )
~

* Trans-Lake Study - ST (a co-lead) wants to confirm 1-90 as preferred cross-lake corridor or define a better
crossing location

* Recommends HCT element (doesn't specify what kind) be carried forward into development of EIS alternatives |

~
* Trans-Lake Washington Project - series of studies (see next page) confirms 1-90 rather than SR 520 as the
preferred corridor for light rail due to higher ridership and lower cost (environmental & financial)
y,
e Amendment to I-90 Memorandum of Agreement -identified R8A from 1-90 Two Way Transit and HOV Project as first step to
having transit operating in dedicated ROW
* PSRC prepares Central Puget Sound Region High Capacity Transit Corridor Assessment Report - findings about 520 HCT/LRT
N\
e ST updates and adopts long-range plan (based on SEIS and extensive public outreach)
¢ |-90 remains the priority corridor and HOV/BRT system added to SR 520 corridor
J
N\
e Sound Transit Board passes Resolution No. R2006-15
e identifies light rail as the preferred mode for HCT for Seattle to Bellevue and Redmond via I-90
J

* SR 520 Bridge Replacement and HOV Program revisits SR 520 with LRT

€€ <<«
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EXHIBIT 2. TRANS-LAKE WASHINGTON STUDY AND PROJECT SR 520 AND I-90 HCT EVALUATIONS PROCESS

1996 ST Long Range Plan*

I-90 identified as HCT corridor

 Stage/Study/Project + Purpose

ST I-90 Two-Way Transit & HOV*
*don’t have to widen = less cost & impacts

Analysis & Documentation J

ST Central Link*
LRT capacity north of DT Seattle

1-405 Corridor Program*

accounted for in 520 traffic forecasts

-~ Outcomes |

1998-1999
Trans-Lake Washington Study

Purpose is to identify a set of reasonable &
feasible solutions to improve mobility across
and/or around Lake Washington. Solution sets:

* No Action * MTP 98
* MTP Flipped *Roadway/Rail
* New Crossing *Roadway/Bus

* Maximize Alternatives

e Trans-Lake Study Overview &
Recommendation Pamphlet (10/99)

ST wants to confirm I-90 as preferred cross-
lake corridor or define a better crossing

location & SR 520 planned for regional

EIS should evaluate the following on SR 520:
o Study passenger ferry options
(ST performed)
One HOV in each direction
One HOV in each direction + HCT
One HOV + One GP in each direction
One HOV + One GP + HCT
Minimum footprint i.e. 4 Lane + bike/ped
Continue to study ST I-90 Two-Way Transit
Qualification of SR 520 as best cross-lake HCT route
Preference of HCT in SR 520 Corridor

2000-2002

Trans-Lake Washington Project

First level screening evaluation = 2 stages

Stage 1:
ID of potential alignment corridors:

e Preliminary Definition of Alternatives for First
Level Screening (9/28/00)

o First Level Screening Evaluation Results-
Technical Steering Committee Review Draft
with Comments (10/12/00)

Recommendations

e EIS should evaluate the following:
o Alt C1: HCT in 520 corridor
o Alt C2: HCT in I-90 corridor
o Alt C3: HCT in new mid-lake corridor

e Do not analyze further due to high costs:
o Alt C4.2 — mid-lake crossing Sand point to Kirkland
o Alt. C4.1 — mid-lake crossing Madison to Kirkland

First level screening evaluation Stage 2:
Evaluate modes (i.e. highway and transit)
separately for corridors selected in Stage 1
(Alts C1, C2 & C3) to determine which HCT
alts (BRT & LRT) performed the best and
which should be analyzed further in the multi-
modal evaluation

e HCT Modal Evaluation Initial Findings
(3/9/01)

e HCT Modal Evaluation: Transportation,
Environmental, Cost Findings (4/10/01)

e Definition of HCT Alternatives for Modal
Evaluation (4/11/01)

Recommendations
e  Exclude the following HCT alternatives:
o Bus only lanes
o Mid-lake crossing
o Pure BRT alternatives
e HCT modal alts combined with GP/HOV alts into these
multi-modal alternatives:
Alt 2: 4 Lane with I-90 LRT
Alt 3: 520 HOV with I-90 LRT
Alt 4: 520 HOV+GP+1-90 LRT
Alt 5: 520 HOV+520 HCT
Alt 6: 520 HOV+GP+ 520 HCT
Alt 7: 520 HOV with BRT connections
Alt 8: 520 HOV+GP+BRT connections

O OO O O 0 O

Second level screening: Multi-Modal
Evaluation

Purpose of this screening was to analyze in
more detail the multi-modal alternatives (Alt 2-
8) developed in First level screening: Stage 2
(Alt 1 was No Action)

o Preliminary Definition of Multi-Modal
Alternatives for Second Level Screening
(5/14/01)

e Multi-Modal Alternatives Evaluation Report
(6/6/01)

e Multi-Modal Alternatives Evaluation —
Environmental Findings (6/7/01)

¢ Final Multi-Modal Cost Methodology and
Multi-Modal Cost Opinions for Alternatives
Analysis (7/11/01)

e Update to Multi-Modal Alternatives Evaluation
Report to include all elements of analysis
(4/12/02)

Recommendations for DEIS:

Carry forward No Action

Analyze 4-Lane

Analyze 6-Lane w/ combined HOV/BRT (with & without
additional Montlake Cut crossing)

Analyze 8-Lane (+1 GP+1HOV/BRT)

Supports ST Long-range plan for LRT on 1-90 and BRT
on SR 520

Consider whether 520 alts should include provisions to
accommodate HCT in distant future (beyond 20207?)

See ST memo dated Nov 15, 2001 confirming I-90 as the
corridor for potential LRT extension across Lake

Washington + revision to Long-Range plan to include
BRT/HOV system on the SR 520 corridor (was adopted)

Accommodating HCT in the SR 520 Corridor
Purpose was to examine options /how to
accommodate HCT (likely LRT in 520)

e Accommodating HCT in the SR 520 Corridor

(9/29/02)

Summary of HCT Screening Process: Evaluations and Recommendations (December 2002)

Purpose of this report was to summarize the analyses that have been conducted as part of the Trans-Lake
Project regarding HCT and BRT on the SR 520 and I-90 corridors.

Evaluated 4 scenarios:

e No HCT accommodation

e HCT accommodation on floating bridge, approach
structures, and EP lid

e HCT accommodation on entire lake crossing plus adj. to
lids east of EP

e HCT envelope preservation between Montlake Blvd and
Redmond

Recommendations:

o Selection of HCT accommodation scenario = reconstruct
corridor I-5 to Redmond with + 30 ft to accommodate
future HCT (likely LRT)

* indicates effect on SR 520 that was considered/accounted for in Trans-Lake Washington Project alternatives development and analysis
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Appendix A — Trans-Lake Washington Project: Multi-Modal
Alternatives Evaluation Report (June 2001)
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EXECUTIVE SUMMARY

Eight multimodal transportation alternatives have been studied as candidates to be included in an
Environmental Impact Statement (ELS) of improvements to State Route (SR) 520. The studies
included several stages of conceptual engineering, transportation study and environmental
analysis. For each alternative, 40 different criteria were applied to help predict that alternative's
ability to meet the project’s purpose and need.

This report reviews the transportation and environmental performance results for each
alternative, based on the detailed evaluations. The project used a forecast year of 2020 to
evaluate the demand for travel, based on expected population and employment growth in the
region.

ES.1 THE ALTERNATIVES AND THE RESULTS

The evaluated alternatives are summarized in Figure ES-1 and listed below:
e Alternative 1: No Action
e Alternative 2: SR 520 Safety and Preservation with I-90 Light Rail
e Alternative 3: SR 520 High Occupancy Vehicle Lanes (HOV) with I-90 Light Rail
e Alternative 4: SR 520 HOV and General Purpose (GP) with I-90 Light Rail
e Alternative 5: SR 520 HOV and High Capacity Transit (HCT)
e Alternative 6: SR 520 HOV and GP and HCT
e Alternative 7: SR 520 HOV with Bus Rapid Transit (BRT)
e Alternative 8: SR 520 HOV with BRT and GP

Although eight alternatives were tested, many of these alternatives are similar when considered
from a regional system perspective. The highway elements involve three basic approaches to the
capacity of SR 520: leaving it with four lanes, increasing it to six lanes by completing the HOV
lanes throughout the corridor, or increasing it to eight lanes by adding HOV and general-purpose
lanes in both directions.

These three basic lane configurations on SR 520 were matched with three options for HCT: light
rail on I-90, HCT on SR 520, or Bus Rapid Transit. All of the alternatives assumed that
Transportation Demand Management (TDM) programs would be implemented. The remaining
differences between the alternatives were in design options for interchanges at Montlake and
approaching I-5 in Seattle.

Section ES.2 summarizes the differences between alternatives. Section ES.3 further compares
the alternatives according to key differences in their transportation performance, environmental
impacts and costs.

4 Trans-Lake Washington Project Executive Summary
Midtimodal Altematives Evaluation Report ES-1 April 12, 2002/Muitimodal Altematives Evaluation Report
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ES.2 COMPARATIVE SUMMARY OF RESULTS

The evaluation ratings and selected data for the alternatives are shown in Tables ES-1 and ES-2.
The discussion below summarizes the major differences between the highway and transit
features of the alternatives.

ES.2.1 The Four-Lane Alternatives

No improvement to transportation conditions. With Alternatives 1 (No Action) and 2 (Safety
and Preservation with I-90 light rail), both I-90 and SR 520 would have a limited ability to meet
future travel needs. These alternatives received low to medium ratings in most transportation
performance categories. Most transportation criteria were at the low end of the scale.

Neither alternative would provide the multimodal transportation services needed to keep pace
with the expected growth in population and employment in the area. Even with no major
improvements in highway capacity or operations, the daily demand for person trips would still
increase by about 38,000 by 2020, most of which would be in HOV/transit trips or in off-peak
travel. Vehicle trips are expected to increase by about 14,000 daily, and nearly all of that added
traffic could only be served in the off-peak periods. General-purpose and commercial trips are
expected to increase slightly. All of these increases in cross-lake travel demand would be less
than the rates of regional average growth in travel, population and employment through 2020.

Longer travel times. Based on detailed traffic analysis, a typical general-purpose vehicle trip
on SR 520 in 2020 may take up to twice as long as today. The HOV and bus transit times could
also take 10 to 15 minutes longer due to overall congestion and the lack of full HOV facilities on
SR 520.

Worsened congestion. Congestion would increase considerably in duration and in severity from
today. During peak periods, about 3,300 vehicles per hour would be served on SR 520 at mid-
lake, essentially the same as today despite the increased demand. This would leave nearly 600
vehicles unserved each hour. The primary trouble spots for congestion would be much the same
as today, including the westbound approach at the bridge, at Montlake in both directions, and
approaching 1-405 and I-5. Many other interchanges have inefficient designs that will continue
to aggravate local and highway congestion with increased demand.

Light rail performance will be indendent of lake crossing. The I-90 light rail for Alternative
2 drew similar numbers of riders as other HCT alternatives on either SR 520 or I-90. Traffic
analyses predicted that the presence of light rail would not tend to reduce vehicle volumes,
compared to No Action, although it would slightly reduce HOV volumes.

4 Trans-Lake Washington Project Executive Summary
Midtimodal Altematives Evaluation Report ES-3 April 12, 2002/Muitimodal Altematives Evaluation Report
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Table ES-1 Transportation Criteria

Alt 4: Alt 6: Alt 8:
Alt 1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt7: HOV/
No S&Pwf HOVw/ | GP w/l-90 HOV & GP & 520 HOV/ BRT &
Action I-90LRT | I-90LRT LRT 520 HCT HCT BRT GP
Person Trip Demand O G o . O . O .
Daily SR 520 | 183,200 173,200 200,700 261,200 212,225 284,190 215,200 293,600
Daily Total with I-90 [ 429,100 428,900 457,375 503,260 442,925 513,490 451,300 526,000
Vehicle Demand 0 o o . 0 . 0 .
Daily SR 520 | 121,300 120,500 129,400 174,100 130,400 181,100 131,700 188,100
Daily Total with I-90 | 287,000 | 286,100 301,700 332,200 293,200 341,700 296,300 347,900
PM Vehicles Served
on SR 520 Per Hr 7,450 7,450 7,700 10,400 7,700 10,100 7,700 10,400
Mode Share 0 0 O o O O 0 O
All Non-HOV 80% 80% 78% 79% 79% 79% 78% 79%
Transit Demand 0 0 0 0 0 0 0 0
Trans-Lake Total | 44,900 48,200 50,075 54,300 45,325 51,000 50,300 56,600
VHI/VMT Qo Qo & o @ ® @ o
Travel Time
Savings
General-purpose | Base 0 0 . O . O .
HOV | Base o “ ) “ ] ) & “ ] o
Transit | Base O O o 0 o 0 O
Traffic Congestion
(Freeway) ® &, o o & &) a &)
Traffic Congestion
(Local) 0 d L &) 9 [ @ o
Travel Demand
Reduction 0 0 ° O 0 O 0 O
Excusive ROW O [« ] @ @ @ @ ¢ 4]
Safety O & o [ o @ @ @
Reliability O C) (] “ ] Q@ *) ® [
Incident Mgmt O &) ¢ ] (4 } o (4 } 4] (4 )
Compatibility with
other plans O O 0 0 O O 0 O
System Continuity O O 0 0 0 O O O
Land Use/TDM
Plan Compatibility O O O 0 O O 0 O
Transportation Criteria Rating Key
WORST BEST
@) e (] - ] ®
Least Effective Low Effectiveness Medium Effectiveness Better Effectivenes: Mogt Effective
'Iév_’? Trans-Lake Washington Project Executive Summary
ES-4 April 12, 2002/Muitimodal Altematives Evaluation Report

Qg Midtimodal Altematives Evaluation Report

18



1-90 Light Rail Transit Planning History and Decisions

Table ES-2. Environmental Criteria

Criteria No A1étion s&Pz,'l-go HO\:li,.I-QO HO\‘;,' GP, HO\?,. 520 HO\(;,'GP, HO\;I.BRT H(s).\ll
LRT LRT I-90 LRT HCT 520 HCT BRT, GP
Air Quality 4 4 4 ™ 4] &) q O
least least least medium least medium least most
Water Resources q ) ™ O O O O O O
least medium most most most most most most
Fish-Bearing Q O G Q O
Streams no least medium | medium least most least least
Critical Upland 4] ®™ @) O ™ O ™ O
Habitat least medium medium most medium most medium most
Wetlands and 0 O O O O O O O
Shorelines no medium most most most most most most
Noise and 4 4] ¢ O ™ O ™ O
Vibration least least medium most medium most medium most
Land Use 9 o & & O o e
no least least medium medium most least medium
Parklands 9 o & ) & Q) o &
no least medium most medium most least medium
Cultural Resources ] ™ ) O q) ™ q)
no medium most most least medium least least
Displacements and Q O Q Q Q O Q O
Disruption no least medium | medium | medium most medium most
Neighborhoods ®™ 4] 4 ] O 4] O 4] ™
medium least least most least most least medium
Visual Quality 0 O o Q
no most most most medium medium least least
Environmental Criteria Rating Key
WORST B> BEST
O & P ) @
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment

At the lower end for costs and environmental impacts. No Action provides the baseline for
environmental evaluations. Alternative 2, although more limited in extent than other build
alternatives, nonetheless would still result in substantial environment impacts (mostly natural
resources) due to SR 520 bridge replacement and the construction of I-90 light rail. Although
the impacts are less than other alternatives, some impacts would be of a high magnitude.
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ES.2.2 The Six-Lane Alternatives

The six-lane alternatives include Alternative 3 (SR 520 HOV with I-90 light rail), Alternative 5
(SR 520 HOV and HCT), and Alternative 7 (SR 520 HOV/BRT).

Increased demand for person trips substantially, with a slight increase in vehicle trips. The
addition of HOV lanes in the SR 520 corridor would result in up to 30,000 more person trips
daily (up to 17 percent) than No Action, with 10,000 (5 percent) more vehicles. All of the
alternatives with SR 520 HOV result in fewer HOV trips on [-90, regardless of how the I-90
center roadway is configured.

Increased the demand for transit and HOV trips. Transit and HOV use would increase over
No Action both for SR 520 and I-90 combined. However, their combined mode share would
remain proportionately the same as No Actions; HOV and transit would make up about 20
percent of cross-lake trips. The location of HCT on either SR 520 or I-90 would not tend to
affect the overall transit volumes for the six-lane alternatives. Alternative 7, which would offer
BRT in both corridors, would have the best overall transit results for the six-lane alternatives.
However, BRT may ultimately be constrained by congested local streets by 2020, especially in
downtown Seattle and University District.

Vebhicle travel times would improve. A detailed traffic analysis found that travel times on SR
520 would markedly improve for HOV (bus transit and car/vanpools) and general-purpose
vehicles compared to No Action. While HOV would receive the most direct travel time benefits
from the completed HOV lanes, general-purpose vehicle trips would also be faster. Overall
corridor traffic conflicts would be reduced with an inside HOV lane, delays would be reduced at
and near the improvements at interchanges that are currently operating poorly. Depending on the
time period and direction of travel, the travel time savings for HOV will be 15 to 25 minutes, and
for GP will be 9 minutes to 30 minutes. (A different method using the regional model showed
smaller travel time savings, but both methods show improvements with the added HOV lanes.)

HOYV lanes will be mostly free-flowing, and GP congestion would ease. Based on traffic
analysis, about 10 percent more vehicles would be served each hour at peak, compared to No
Action, and most of these would be HOV. The continuous HOV lanes and reconfigured
interchanges will directly improve carpool/bus transit traffic flow. New HOV ramps to the I-5
express lanes, new 1-405 HOV ramps and a new HOV comnection to the University District all
appear to offer distinct advantages to HOV. In addition, by moving the HOV lanes inside and
eliminating many weaving movements, overall traffic flow on SR 520 would improve.
Redesigned interchanges would improve traffic flow at several locations that are chronic
bottlenecks today, particularly at Montlake/Lake Washington Boulevard, 108"/Bellevue Way S.,
and 124™ Avenue NE. Transit reliability would improve with HCT in either I-90 or SR 520, but
bus reliability would also improve due to the continuous HOV on SR 520.

Congestion on local streets will worsen slightly but impacts could be reduced. The relatively
modest additional vehicle trips created by the six-lane alternatives would worsen some local
intersections that are already operating poorly under No Action. Intersection and street
improvements would address most impacts.

4 Trans-Lake Washington Project Executive Summary
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Environmental impacts would be medium to high. High impacts to natural resources would
occur in the Lake Washington and Portage Bay areas, with more area affected by the wider
roadway. The impacts to wetland and shoreline resources at Lake Washington are unavoidable
and would be difficult to fully mitigate. Water resources would need substantial mitigation, a
physical challenge in a constrained corridor. The HOV lane extension through to Union Hill
Road in Redmond would further increase potentially significant natural impacts, including
impacts to salmon-bearing streams in the Bear Creek and Sammamish River areas. Although
nearly 30 structures could be directly impacted, this is considered moderate for a project of this
length. Other land use, neighborhood and noise impacts also would be medium. The
interchange areas have the most potential for increased impacts, particularly as local street
mitigations are further identified. There would be impacts to 11 park properties, most due to the
highway improvements.

The HCT environmental impacts are lower for the I-90 route than for the SR 520 route, although
both routes involve high impacts to sensitive areas. Most of the differences in the extent of
impacts are related to the ability of the I-90 route to use existing structures to cross Lake
Washington, while the SR 520 routes would need to create a new right-of-way to reach and cross
Lake Washington, affecting more land in parklands and natural resource areas.

ES.2.3 The Eight-Lane Alternatives

The eight-lane alternatives are Alternative 4 (SR 520 HOV and GP with I[-90 light rail),
Alternative 6 (SR 520 HOV and GP and HCT), and Alternative 8 (SR 520 HOV/BRT and GP).
Alternatives 4 and 8 include a new Eastlake connection, and Alternative 6 features a new
general-purpose connection from Montlake to the University District.

Large increase in the demand for travel by people and vehicles. About 80,000 to 100,000
more people would want to use SR 520 daily, bringing 45,000 to 60,000 more vehicles to the
corridor. The differences in demand among the different eight-lane alternatives are mostly due
to different options for new access to the University District or to Eastlake.

HOV demand would also increase. HOV demand would still make up nearly 20 percent of
daily trips, and the volume of trips would increase by nearly 50 percent over No Action.
General-purpose trips would also increase nearly 50 percent over No Action. Traffic analyses
indicated that the increase in general-purpose capacity would apparently not reverse the high
demand for transit and HOV seen with four-lane or six-lane alternatives. In fact, HOV and
transit demand increased. The location of HCT ineither I-90 or SR 520 did not greatly change
Cross-lake HOV use overall, although shares did vary between the I-90 or SR 520 corridors.

Provides the greatest overall travel-time improvement over No Action. General-purpose
vehicle times are expected to improve considerably over No Action, and in some estimates could
be up to 30 minutes better. HOV and transit vehicle travel times are about the same as the six-
lane alternatives, or up to 45 percent better than No Action and more people would be served.
The added general-purpose capacity, the completed HOV lanes (all on the inside), and improved
traffic flow at interchanges would all contribute to the travel-time improvements. HCT travel
times savings ove "No Action” bus travel times will be improved regardless of whether HCT was
on I-90 or SR 520 inmost cases.
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Congestion should ease over No Action, although the higher traffic volumes present new
challenges. The eight-lane alternatives would effectively serve about 30 percent more vehicles at
peak periods (5,000 more), compared to No Action, although they would still result in backups in
some areas and at the height of peak travel. The higher volumes of traffic with eight-lanes also
would present new challenges at I-5 as well as on some local streets. Traffic flow would be
particularly complex near closely spaced interchanges, such as areas like Montlake and I-5, 108%™
Ave NE/Bellevue Way NE, 1-405, and 124" Ave NE. To minimize weaving, some of the
interchange functions may be provided with directional and braided ramps that separate
conflicting movements. This would increase costs and has the potential to worsen environmental
impacts.

I-5 must be modified to avoid impacts. At I-5, the increased traffic volumes from an eight-lane
SR 520 would likely degrade I-5 unless additional improvements are made. These would
include moving the SR 520 ramps to and from southbound I-5 to the west side of I-5, helping
reduce backups on the ship canal portion of SR 520 and the “Mercer Weave” on I-5. A new lane
would be needed on southbound I-5 from SR 520 south to Stewart Street. Although the direct
connection to Eastlake could attract a substantial number of trips, it would worsen traffic
conditions in the Eastlake neighborhood, and I-5 improvements would still be needed.

Local streets would have more congestion, requiring major improvements. Up to 16
intersections would operate at Level of Service (LOS) E or F during the AM and/or PM peak
hours, compared to 10 intersections with these LOSs under No Action. These traffic problems
could be mitigated, but they would require substantial improvements. One of the major areas
that would have high impacts without mitigation is at Montlake, where improvement would
require a second crossing of the Montlake Cut and a grade separation at the Pacific/Montlake
Boulevard intersection. If the Eastlake Tunnel is carried forward, the Eastlake/Fairview
intersection and possibly the Valley/Fairview intersection would need to be grade-separated.
Other actions would involve widening or other improvements at Lake Washington Boulevard in
Kirkland, 148" Avenue NE in Bellevue, 124 Avenue NE in Bellevue, NE 40™ & NE 51%
Streets, W. Lake Sammamish Parkway and Leary Way NE in Redmond.

Highest impacts to natural resources, water resources, noise, parks, neighborhoods. As
with all alternatives that reconstruct the floating bridge, high impacts to natural resources would
occur in the Lake Washington and Portage Bay areas, but they would be greater in extent due to
the wider roadway footprint. Alternative 6, which would have eight-lanes and HCT, would have
the greatest total footprint and the greatest impacts along SR 520. In many areas the wetland and
shoreline resource impacts are unavoidable and would be difficult to fully mitigate. Water
resources would require greater mitigation as paved areas increase and more fisheries habitat is
affected, including at Lake Washington, Bear Creek and the Sammamish River. Noise impacts
increase as traffic volumes increase and as the highway and/or transit moves closer to sensitive
locations. Mitigation such as noise barriers could reduce the impacts for many of the most
sensitive receptors. Local traffic would have greater impacts on nearby neighborhoods. There
are 16 direct park impacts, 14 of which are related to the highway. Property impacts would
involve an increased number of structures, particularly near I-405 and I-5 interchanges, including
potential impacts to a historic school. The interchange areas and related local street
improvements have the potential to increase these impacts.
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ES.2.4 HCT Comparative Summary

Overall transit demand will increase greatly. Overall transit demand (by bus and HCT) for
Trans-Lake travel is expected to at least triple by 2020 in all alternatives, compared to 1995. For
SR 520 and I-90 combined, 16,000 person trips were on transit across the lake daily in 1995. In
2020, daily ridership will range from 45,000 to 57,000. The highest transit ridership occurred
with alternatives that substantially improved transit service on both I-90 and SR 520, rather than
focusing the improvements on one corridor or the other.

SR 520 and I-90 HCT alternatives offer similar ridership and similar average travel times.
Both SR 520 and I-90 HCT corridors showed similar ridership, ranging from 28,000 to 34,000
daily trips. Although these HCT routes serve different areas, particularly on the Seattle side,
they still connect the same major transit markets on each side of the lake (i.e., downtown Seattle,
Bellevue and Redmond). Based on ridership alone, there appears to be no clear preference for a
SR 520 versus an [-90 route. Similarly, average travel times between the two routes will be
similar formost origin-destination combinations.

A fixed guideway HCT system on either route would increase cross-lake transit ridership
by up to 30 percent, in a conservative estimate compared to No Action. A Trans-Lake HCT
system could increase daily transit demand across the lake by 4,000 to 12,000 person-trips by
2020, compared to No Action. However, the regional model forecasts may tend to understate the
ridership benefits of HCT. The model results for No Action transit trip forecasts are considered
high, given that bus transit vehicles would not have HOV lanes or exclusive transit facilities to
ensure quick and reliable transit service. HCT trips could well be higher than that forecased by
the regional model if HCT delivers much a faster trip than a typical general-purpose trip. A
more detailed traffic operatoins model indicated that the general-purpose lanes could be up to 20
minutes slower and much less reliable than the regional model forecasts show. This leads to the
conclusion that an HCT system may be more attractive than the ridershop results show,
particularly a fixed guidewaty HCT system with exclusive right-of-way.

BRT alternatives show high ridership, but face long-term limits. The BRT alternatives (7
and 8) had among the highest ridership forecasts. These alternatives featured frequent and
comparatively quick transit service on both I-90 and SR 520 compared to No Action. Both of
these corridors already have good transit ridership, and future growth in population and
employment will occur near [-90 and SR 520. The results for BRT clearly showed that both
corridors were important for transit. However, the long range potential for BRT will be
constrained by the limited capacity of streets and transit transfer points in downtown Seattle, the
University District, and Bellevue. These areas will be close to their bus operating capacities by
2020, eventually slowing BRT travel times and reducing reliability, resulting in low potential for
any further growth in ridership.

HCT environmental impacts will be similar overall, but SR 520 HCT crossing will have the
highest impacts. The environmental impacts of HCT located in I-90 and SR 520 will be similar
overall, although in the bridgehead areas, the SR 520 HCT alternatives would have more
impacts. This would be due to the extent of sensitive areas and parklands that SR 520 HCT
would encounter on either side of Lake Washington. An I-90 HCT route would also be near
sensitive wetlands, stream and shoreline areas around Lake Washington, but it would require less
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new right of way. East of Bellevue, both routes would have the same impacts. Compared to

either SR 520 or I-90 HCT, the BRT routes would have the advantage of limited new right of
way with fewer impacts.

I-90 Alternatives will have lower costs. The alternatives with I-90 HCT will be less costly than
SR 520 HCT alternatives, by $0.8 billion to $2.3 billion.

4 Trans-Lake Washington Project
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1 ALTERNATIVES EVALUATED

1.1 INTRODUCTION

This report summarizes the results of eight multimodal alternatives being considered by the
Trans-Lake Washington project. The alternatives represent the range of highway, high capacity
transit (HCT) and transportation demand management (TDM) actions being considered for the
SR 520 corridor between Redmond and Seattle, including the Lake Washington crossing. The
alternatives analysis is being conducted to help select alternatives for further examination in an
Environmental Impact Statement (EIS) focused on SR 520.

As part of the analysis, the project is also considering the comparative benefits, impacts and
costs of using I-90 or SR 520 as a route for HCT to cross Lake Washington.

Chapter 1 of this report describes the alternatives currently being considered. Chapter 2 provides
the transportation effectiveness results, Chapter 3 provides environmental results, and Chapter 4
provides cost results. Chapter 5 provides analysis of issues that were raised after presentation of
the initial Committee Discussion Draft in June 2001. This includes supplemental studies of new
options that have been suggested for the eight alternatives below.

1.2 MULTIMODAL ALTERNATIVES

The following multimodal alternatives were identified following earlier analysis and refinement
of a larger set of highway, HCT and TDM actions. In April 2001, the project’s Executive
Committee selected eight alternatives to represent the most promising range of actions for
meeting the project’s purpose and need, and asked that these alternatives be further evaluated
before EIS alternatives are selected.

Figure ES-1 in the executive summary, summarizes the proposed multimodal alternatives. The
text and figures that follow briefly describe the alternatives and depict the major features and
assumptions.

1.2.1 Alternative 1: No Action

This alternative (Figure 1-1), represents SR 520 with no major improvements or actions to the
corridor. It assumes that the floating bridge will continue to be maintained and operated as it is
today, at least until the year 2020. It does not include replacement of the floating bridge or any
of the bridge structures to reduce the risk of failure due to catastrophic events such as a major
storm or an earthquake.
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1.2.2 Alternative 2: SR 520 Safety and Preservation with |-80 Light Rail Transit (LRT)
1.2.2.1 SR 520 Improvements

Alternative 2 (Figure 1-2) represents the SR 520 corridor with no major capacity improvements,
but it would replace the floating bridge due to its limited remaining service life. All seismically
substandard bridges on SR 520 would also be replaced. A 12-foot bicycle and pedestrian path
would be provided along SR 520 between Lake Washington Boulevard in Seattle and g4t
Avenue NE in Medina, connecting with existing bicycle and pedestrian paths. The replaced
segments are assumed to be reconstructed to full design standards, which would include inside
and outside shoulders and a median. Construction requirements would also involve realigning
the facility up to 200 feet to the north at Portage Bay and across Lake Washington.

1.2.2.2 [-90 High Capacity Transit

On 1-90, light rail would connect downtown Seattle to Bellevue, with lines connecting to
Kirkland/Redmond. The route is shown in Figure 1-3. Although the majority of Trans-Lake
transit riders would be focused to the I-90 light rail system, SR 520 would still serve regional bus
routes between the University District and Bellevue, Kirkland and Redmond. A route from
central Kirkland to downtown Seattle would also use SR 520.

1.2.3 Alternative 3: SR 520 HOV with |-90 LRT
1.2.3.1 SR 520 Improvements

On SR 520, a continuous HOV lane would be provided each way from I-5 to SR 202/Redmond
Way (Figure 1-4). This would provide two general-purpose lanes and one HOV lane each way
for a total of six lanes, with the HOV lanes relocated to the inside. The Portage Bay and Lake
Washington bridges would be replaced and realigned up to 200 feet to the north. The widening
assumes full design standards, including shoulders on the inside and outside (each way), and a
12-foot bicycle/pedestrian path on the north side of the new facility. Areas within a half-mile of
interchanges and transit stations could be two to four lanes wider to accommodate vehicles
merging and weaving between on and off ramps.

A number of interchange design and access options are also being tested with this alternative (all
are shown on Figure 1-3), but the set of options unique to this alternative are:

e HOV ramps to and from SR 520 and the I-5 express lanes to the south.
e Direct HOV-to-HOV connections at the I-405/SR 520 interchange.

e A Montlake area tunnel under the Montlake cut connecting transit and HOV directly to
Pacific Street in the University District.

1.2.3.2 1-90 Light Rail

The I-90 light rail system would be the same as described in Alternative 2.
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1.24 Alternative 4: SR 520 HOV and GP with [-90 LRT

On SR 520, Alternative 4 (Figure 1-5) would add one HOV lane and one general-purpose lane in
each direction between -5 and West Lake Sammamish Parkway, for a total of eight lanes. The
new general-purpose lanes would end at West Lake Sammamish Parkway on the east. The
added HOV lanes would continue east to SR 202/Redmond Way.

e All of the interchanges and overpasses in the corridor would be reconstructed to
accommodate the wider highway. As with Alternative 3, full design standards are
assumed, a bicycle and pedestrian path would be provided on the north side of the
facility, the HOV lanes would be relocated to the inside, and the Portage Bay and Lake
Washington bridges would be replaced and realigned up to 200 feet to the north. Areas
within a half-mile of interchanges and transit stations could be two to four lanes wider to
accommodate vehicles merging and weaving between on and off ramps.

e Interchange and access design options are being tested at I-5, Montlake Boulevard,
Bellevue Way NE, Bellevue Way/NE 108%, 1-405 and SR 202/West Lake Sammamish
Parkway. The set of options unique to the alternative are:

e HOV ramps to and from the I-5 express lanes to the south and to the north.
e HOV-to-HOV connections at the I-405/SR 520 interchange.
e An HOV/transit tunnel from SR 520 to the University District.

An Eastlake area tunnel for general-purpose traffic, connecting SR 520 to Eastlake/Fairview
Avenues.

1.2.4.1 1-90 Light Rail

The 1-90 light rail system would be the same as described in Alternative 2 (see Figure 1-3).
1.25 Alternative 5: SR 520 HOV and HCT

1.2.5.1 SR 520 Highway Improvements

The Alternative 5 highway improvements to SR 520 would be the same as described for
Alternative 3, with continuous HOV lanes provided between I-5 and SR 202/Redmond Way, and
two general-purpose and one HOV lane in each direction (see Figure 1-6).

The interchange and access design options are similar to Alternative 3, except for:

e Approaching I-5, the SR 520 HOV lane designation would end and HOV traffic would
use general-purpose ramps to the I-5 mainline.

e There would not be an HOV/bus transit tunnel to the University District.
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1.2.5.2 SR 520 High Capacity Transit

A fixed guideway' line would begin in downtown Seattle, pass through Fremont and Wallingford
to the University District, and then follow the SR 520 corridor across Lake Washington (Figure
1-7). The main line would proceed to Redmond, with a branch to downtown Bellevue. There
would also be a Kirkland-Bellevue shuttle. Although most Trans-Lake transit riders along the
corridor will be focused to the SR 520 HCT line, some would continue to use the I-90 corridor.

Regional bus routes from southeast Bellevue and Issaquah would use I-90 to serve downtown
Seattle. Bus service would also be provided from the I-405 south corridor into downtown Seattle
via [-90. (The I-90 center roadway is assumed to maintain current operations with this
alternative, with the center roadway operating reversibly.)

1.2.6 Alternative 6: SR 520 HOV and GP and HCT
1.1.11 SR 520 Highway Improvements

The highway improvements to SR 520 for Alternative 6 would be similar to Alternative 4, with
an eight-lane highway providing three general-purpose lanes and one HOV lane each way
(Figure 1-8). However, the west side terminus for the added general-purpose lanes would be at
Montlake.

The interchange and access options would be the same as alternative 4, except for:

e A tunnel would connect general-purpose traffic to Pacific Avenue in the University
District (it would not be an exclusive HOV connection).

e There would not be a Fairview Avenue/Eastlake Avenue tunnel for general-purpose
traffic.

1.2.6.1 SR 520 High Capacity Transit

The SR 520 HCT would be as described for Alternative 5 (with the route shown in Figure 1-7).
1.2.7 Alternative 7: SR 520 HOV with Bus Rapid Transit connections

1.2.7.1 SR 520 Highway Improvements

SR 520 would be a six-lane highway (Figure 1-9) with continuous HOV lanes provided between
I-5 and SR 202/Redmond Way, similar to Alternative 3. However, the HOV lanes would be
shared by BRT vehicles®.

! A fixed guideway is assumed to be a rail or rubber-tired transit system that operates predominantly in an exclusive
right-of-way at, below or above grade.

? Bus rapid transit would be an express/limited stop rubber tired transit system operating predominantly in a
"managed lane" roadway environment. This would include bus-only lanes, HOV 3+ lanes (restricted to vehicles
with three or more occupants), or HOT lanes (restricted to vehicles with three or more occupants or vehicles paying
tolls).
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The interchange and access options would be the same as Alternative 3, except:

e The SR 520 HOV lane designation would end at I-5, and HOV traffic would use general-
purpose ramps to the I-5 mainline.
e An HOV/BRT tunnel would connect SR 520 to Eastlake and Fairview Avenues.

e There would also be a BRT/HOV tunnel connection to Pacific Avenue in the University
District.

1.2.7.2 SR 520 BRT

All-day BRT routes would link Bellevue, Redmond/Overlake and Kirkland/Totem Lake to
downtown Seattle or to the University District. Peak-service only transit routes on the east side
would supplement this service, and local transit routes would also connect to the all-day BRT
routes. For I-90, BRT service is also assumed for the I-90 corridor, and the I-90 center roadway
is assumed to operate reversibly, as it does today.

1.2.8 Alternative 8: SR 520 HOV with BRT connections and GP

SR 520 would be an eight-lane highway including one additional HOV lane and one additional
general-purpose lane each way (Figure 1-10), similar to Alternative 4. BRT vehicles would
share the HOV lanes for most of the corridor, but there would be added connections and facilities
in several locations.

The options are similar to Alternative 4, except:

e A tunnel for general-purpose and HOV/BRT traffic would connect SR 520 to Eastlake
Avenue/Fairview Avenue in the south Lake Union area.

e A busway would connect from Eastlake Avenue/Fairview to Downtown Seattle.

e A new tunnel for general-purpose traffic would connect SR 520 directly to the University
District.

e An exclusive HOV lane between SR 520 and the University District would be provided
by converting one lane in each direction.

1.2.8.1 SR 520 BRT

All-day BRT routes would link Bellevue, Redmond/Overlake and Kirkland/Totem Lake to
downtown Seattle or to the University District. Peak-service only transit routes on the east side
would supplement this service, and local transit routes would also connect to the all-day BRT
routes. For I-90, BRT service is also assumed for the I-90 Corridor, and the I-90 center roadway
is assumed to operate reversibly, as it does today.

4 Trans-Lake Washington Project Altematives Evaluated
Midtimodal Altematives Evaluation Report 1-14 April 12, 2002/Muitimodal Altematives Evaluation Report

38



1-90 Light Rail Transit Planning History and Decisions

39



1-90 Light Rail Transit Planning History and Decisions

2 TRANSPORTATION EFFECTIVENESS

This chapter summarizes the transportation performance of the eight multimodal alternatives.
Twelve mobility criteria and three reliability and safety criteria were developed for use in the
evaluation. These criteria provide measures of the relative and cumulative contributions of
highway, transit (including HCT), and TDM elements for the corridor.

The Puget Sound Regional Council’s (PSRC) travel demand forecasting model was the primary
information source for determining future transportation demand for the evaluation. To establish
existing conditions information, the project team also collected transportation data from state and
local jurisdictions and transportation agencies, and conducted traffic counts along the corridor.

The PSRC model predicts daily and peak period travel demand for the corridor in the year 2020.
The model forecasts person trips and vehicle trips, and predicts travel speeds, travel times, and
the mode of travel. The model also provides general assumptions about the growth of traffic
throughout the corridor and region. A variety of other data sources and analytical tools were
used to calculate future operating conditions along the corridor, including traffic volumes by
time of day and location, the level of congestion, and local street impacts.

The performance of the alternatives under each transportation criteria is discussed below. The
criteria and their definitions are followed by a summary of the transportation performance of
each alternative. In some cases, the criteria definitions have been adjusted to reflect changes in
methodology, but each criterion is still applied. The changes to criteria are shown in strikeout.

2.1 MOBILITY CRITERIA

The mobility criteria cover broad measures of corridor performance, including the number of
people and vehicles served, or the level of transit ridership. There are also more detailed
measures to reflect conditions on highways and local streets, including congestion, delay and
queuing.

2.1.1 Person Trip Demand
Criteria Definition: The number of person trips attracted to each Single Occupancy Vehicle

(SOV) and HOV lane for the corridor will be quantified. The-totalpersonthronshput-onfreeway
Lnols e il . Tl find

The demand for travel across Lake Washington for each of the alternatives for the SR 520 and I-
90 corridors combined is illustrated in Figures 2-1a and 2-1b. The person trips are detailed in
Tables 2-1, 2-2, and 2-3 which also include the qualitative ratings for the alternatives. The
forecasts are from PSRC’s model, as applied for this project. The forecasts include daily and
peak periods, predicting future demand for travel across a mid-lake north-south screenline
through SR 520 and I-90. The PSRC model projects trip volumes based on travel demand and
lane capacity without reference to capacity limits arising from merging traffic at interchanges or
other bottlenecks. The model also reallocates trips to employment and other destinations based
upon the capacity of the roadway network. For that reason, the total number of trips attracted to
the Trans-Lake corridor changes according to the capacity of the alternatives. Appendix A and B
to this report provides forecasts for the alternatives that also specify the mode of travel, although
the changes in mode preference are discussed in more detail in the mode share and transit
ridership criteria in this chapter.

g Trans-Lake Washington Project Altematives Evaluated
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Demand forecasts provide a measure of how many people would be attracted to Trans-Lake
corridors in 2020 under each alternative, but they do not necessarily indicate how many people
could be accommodated, particularly at peak periods. Other models and analysis were used to
evaluate the corridor’s ability to serve the forecast demand. See criteria for traffic congestion in

Section 2.1.8.

Table 2-1. Person Trip Demand
Daily and Peak Period Demand Forecasts for Person Trips on SR 520 and [-90

Alt 6:
Alt 4: Alt 5: HOV &
Alt 1: Alt 2: Alt 3: HOV & HOV & GP & Alt 8:
No S&Pw/ | HOVw/ | GPwi/l- 520 520 Alt7: HOV/BRT
Facilities 1995 Action | I-90 LRT | I-90LRT | 90LRT HCT HCT HOV/BRT &GP
DAILY PERSON TRIPS
SR 520
Person Trips 144,600 | 183,200 | 173,200 | 200,700 | 261,200 | 212,225 | 284,190 215,200 293,600
1-90
Person Trips 164,900 | 245,900 | 255,700 | 256,675 | 242,060 | 230,700 | 229,300 236,100 232,400
Total 309,500 | 429,100 | 428,900 ( 457,375 | 503,260 | 442,925 | 513,490 451,300 526,000
PEAK PERIOD PERSON TRIPS
SR 520
Person Trips 42,400 54,900 51,000 64,100 78,900 66,330 87,250 68,000 92,400
1-90
Person Trips 51,400 77,200 79,600 75,590 81,430 71,700 71,000 72,700 72,700
Total 93,800 | 132,000 | 130,600 | 139,690 | 160,330 | 138,030 | 158,250 140,700 165,100
Source: PSRC Regional Forecasting Model
Table 2-2. Person Trip Demand Criteria Rating
Alt4: Alt6:
Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & 520 Alt7: HOV/ERT
1995 Action I-90 LRT I-90 LRT LRT 520 HCT HCT HOV/BRT & GP
Rating Key
WORST BEST
(0] [¢] [(] [* ] ®
Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,
Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions
= Trans-Lake Washington Project Transportation Effectiveness
O Mudtimodal Alternatives Evaluation Report 2-3 April 12, 2002/Mitimodal Altematives Evaluation Report

42



1-90 Light Rail Transit Planning History and Decisions

Table 2-3. Daily Vehicle Volumes by Alternative, Facility, and Mode

Alt 2:
s&P | At3: | Alta: Alt 6:
Alt 1: wi HoVw/ | HOV& | AIt5: | HOV& Alt 8:
No 1-90 190 | GPwil- | HOV& | GP& Alt7: | HOV/BRT

Facilities 1995 | Action | LRT LRT | 9OLRT | HCT HCT | HOV/IBRT | &GP
SR 520
Non-HOV 82,600 | 89,900 | 86,700 | 88,800 | 124,600 | 89,100 | 128,200 [ 90,200 134,200
Commercial 23,700 | 29600 | 29,600 | 29,500 | 37,600 | 30,100 | 40,000 | 30400 41,600
HOV (3+) 700 4800 | 4,200 | 11,100 | 11,900 | 11,200 | 12,900 | 11,100 12,300

Total Vehicle | 107,000 | 121,300 | 120,500 | 129,400 | 174,100 | 130,400 | 181,100 | 131,700 188,100
Trips

1-90

Non-HOV® 96,200 | 122,300 | 122,900 | 130,100 | 121,000 | 122,900 | 121,300 | 124,300 120,700
Commercial 27,100 | 35200 | 35200 | 37,900 | 32,500 | 35200 | 34,500 35,700 34,100
HOV (3+) 800 8,200 7,500 4,300 4,600 4,700 4,800 4,600 5,000

Total Vehicle 124,100 | 165,700 | 165,600 | 172,300 | 158,100 | 162,800 | 160,600 164,600 159,800
Trips
Totals 231,100 | 287,000 | 286,100 | 301,700 | 332,200 | 293,200 | 341,700 296,300 347,900
Source: PSRC Regional Forecasting Model
? Includes SOVs and 2 person HOVs with an overall average vehicle occupancy of 1.33

2.1.1.1 Overview of Person Trip Demand Forecasts

Based on the model, total daily person trips across the lake in 1995 were about 310,000 on a
typical weekday. By 2020, with no improvements to either SR 520 or 1-90, this demand is
expected to grow to about 430,000 people/day, an increase of approximately 40 percent. With
No Action, most of the increased travel demand would be in HOV and transit usage.

In alternatives with no major increase in SR 520 capacity (Alternatives 1 and 2), the daily
person-trips for SR 520 are similar, at around 170,000 to 180,000 people per day by 2020, a 20
to 27 percent increase. Both Alternatives 1 and 2 would have high rates of increases in HOV and
transit trips compared to 1995 (70 to 160 percent), yet they would involve incomplete HOV
facilities on SR 520 and high levels of congestion in the shared general-purpose lanes. For these
reasons, the forecasts for person trips could be considered optimistic, and would not fully
account for the effect of low reliability and variable travel times for HOV and transit in highly
congested general-purpose lanes. They also would include substantial lengthening of the peak
period, lasting most of the day. The forecasts assume that people will still want to make their
trips even if it would require traveling hours before or after the traditional peak.

When HOV lanes are added to the SR 520 corridor (Alternatives 3, 5 and 7), person trips
increase by 10 to 17 percent on SR 520, 16,000 to 32,000 people, compared to No Action. This
total includes increased HOV and transit use, and a relatively slight increase in general-purpose
trips. In all alternatives with an HOV facility on SR 520, there is a consistent reduction of about

= Trans-Lake Washington Project Transportation Effectiveness
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10,000 people using the HOV travel mode in the I-90 corridor.? The shift of HOV users from I-
90 to SR 520 indicates that a substantial number of HOV users in the Trans-Lake area would
prefer the SR 520 corridor if HOV facilities were available.

When HOV and general-purpose capacity is added to the SR 520 corridor, (Alternatives 4, 6 and
8) the proportion of people using SR 520 increases to over half of the trips for SR 520 and I-90
combined. This would place 78,000 to 110,000 more people on SR 520 than No Action. (Trips
overall on I-90 and SR 520 combined would increase by about 73,000 to 97,000). For the
GP+HOV alternatives, the person trips on I-90 are similar to or lower than No Action. Again,
this indicates that SR 520 would be an attractive choice for more people in the year 2020 if the
corridor had added capacity.

The effect of choosing I-90 or SR 520 for HCT is more subtle, based on the forecasts and the
alternatives as defined. If HCT is placed within the SR 520 corridor rather than the I-90 corridor
(Alternatives 5-8) the proportion of total daily cross-lake trips carried by the SR 520 corridor
increases by about 3 to 4 percent, but remains similar overall. A similar increase to I-90 would
occur when that corridor has HCT. The transit forecasts are discussed in more detail in Section
2.1.4.

2.1.1.2 Ranking the Person Trip Demand Results

Alternative 4, 6 and 8, which all involved adding general-purpose and HOV lanes to the SR 520
corridor, would attract the highest numbers of people and were given the highest ratings.
Alternatives 3, 5 and 7, which would add HOV lanes to SR 520 but had less dramatic increases
in person trips compared to No Action, had moderate ratings. Alternatives 1 and 2, which would
not add additional lane capacity to SR 520, had the lowest ratings. The ratings are based on the
assumption that the more trips attracted by the corridor the better.

Alternatives 7 and 8, the BRT alternatives, had the highest ratings for the SR 520 corridor for six
and eight lane configurations, and Alternative 8 had the highest rating overall. However, the
BRT service assumed in these alternatives would need to be carefully considered if these
alternatives move forward. The performance for BRT depends in large part on competitive
travel times. The additional on-street buses in Downtown Seattle and the University District,
where street capacity is limited, could result in slower travel times and increased congestion.
These factors could substantially reduce BRT ridership. The higher performance of Alternative
8 was also due in part to the design options that were tested, which added two new general-
purpose access points in Seattle (one to the University District and one to Eastlake).

The eight-lane alternatives resulted not only in the highest total person trips, but they also created
the highest transit and HOV ridership levels in real numbers. This tends to reflect the model’s
assumption that overall vehicle capacity increases result in a proportionate increase in the use of
other modes.

3 Although there are different assumptions for HOV facilities on the 1-90 corridor among the alternatives, HOV
users on I-90 would still enjoy travel time advantages over people in the general-purpose lanes in all alternatives.

= Trans-Lake Washington Project Transportation Effectiveness
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2.1.2 Traffic Volumes

Criteria Definition: Daily, AM-peak-period and PM-peak-period traffic volumes will be

summarized and compared at 10 to 15 locations on freeway and-principelarterialtinks within
the Trans-Lake Washington study area.

The traffic volume forecasts for daily travel and peak periods represent the demand for vehicle
travel on Trans-Lake routes, as forecasted by the PSRC regional travel demand model. For peak
periods, the forecasts are for SR 520, and are based on the model’s predicted rates of traffic
growth at specific points in the corridor, and applied to year 2000 traffic volumes. These
volumes represent the demand for travel at the peak period; they do not indicate the number of
vehicles that could be served. Daily traffic demand is summarized in Table 2-3 and charted in
Figure 2-2 (a more complete table is provided in Appendix A.). (Principal arterial volumes are
discussed in Section 2.1.8.)

See Table 2-4 for the rating of the alternatives.

Table 2-4. Traffic Volume Criteria Ratings

Alta: Alt 6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/BRT

1995 Action I-90 LRT I-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
O e ] o o

Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

Alternative 1 (No Action) sets the baseline level of growth in travel demand that would be
expected on Trans-Lake corridors with no capacity improvements in 2020. Alternative 2 (SR
520 Safety and Preservation with I-90 HCT) is similar in terms of vehicle trips. Compared to
1995, the 121,300 vehicle trips in Alternative 1 for SR 520 would represent a nearly 13 percent
increase. Interestingly, this is substantially lower than the 34 percent increase in traffic growth
that 1-90 is forecasted to experience by 2020. The SR 520 share of vehicle trips across the lake
would drop from 46 to 42 percent. This would tend to reflect I-90°s capacity to absorb additional
traffic growth, while SR 520 is already over its capacity for much of the day. Compared to
person-trip growth, vehicle-trip growth would occur at a slower rate in both corridors, in large
part because no additional general-purpose capacity is planned, and most of the person trips
growth would be focused on transit and HOV.

As shown in Figure 2-2, total daily vehicle trips for SR 520 and I-90 combined in 1995 were
about 231,000 on a typical weekday, with SR 520 carrying 46 percent of trips and 54 percent on
1-90. By 2020, trips would increase to 287,000, approximately 24 percent.

Transportation Effectiveness
April 12, 2002/Mitimodal Altematives Evaluation Report
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For SR 520, existing traffic volumes on the corridor already exceed the available capacity during
peak periods. For the No Action alternative, the growth in traffic by 2020 would occur before
and after traditional peak periods. For instance, in the AM peak period, the growth would most
likely be earlier (prior to 6 AM) when the highway would still have available capacity. In the
PM peak, growth would likely fill the minimal available capacity during mid-day hours and
extend later into the evening (after 7 PM).

The spreading of the peak is discussed in more detail in Section 2.1.8.

The key findings for the traffic volume criteria include:

In Alternatives 1 and 2, which have no increase in SR 520 lane capacity, the daily vehicle
volumes on SR 520 are similar, around 120,000 vehicles per hour (vph) by 2020. This
represents a 13 percent growth over the year 1995. The addition of an LRT line to the I-
90 corridor (Alternative 2) does not substantially affect the number of daily vehicle trips.
Although HCT encourages more people to switch to transit, vehicle trips remain steady
because more trips are attracted to the corridor as capacity becomes available. It is also
important to note that all alternatives with LRT on I-90 assume that HOV lanes would be
placed on the outer roadways. If this did not occur and I-90 capacity is effectively
reduced to six lanes, vehicle trips would be affected.

When new HOV capacity is added on SR 520 in addition to the I-90 LRT (Alternative 3),
the overall daily vehicle volumes across the lake increase by about 15,000 vehicles over
no build, due to substantial increases in HOV 3+ vehicles, along with lesser increases in
general-purpose traffic. This reflects the movement of HOV vehicles from general-
purpose lanes to the HOV lane, and a smaller increase in general-purpose vehicles to fill
the available capacity.

If general-purpose and HOV lanes are added to SR 520, (Alternatives 4, 6 and 8), the
total daily vehicle volumes across the lake would increase about 45,000 to 60,000. On
SR 520, the highest traffic volumes would occur with Alternative 8 (SR 520 HOV with
BRT connections and general-purpose), which would have 188,100 daily vehicle trips on
SR 520, or a 55 percent increase over No Action. The other eight-lane alternatives
(Alternatives 4 and 6) would have similar traffic growth. The differences in traffic
growth for the eight-lane alternatives appear to be related to design options that would
provide general-purpose access to the University District and to Fairview Avenue N.
Eastlake Avenue N. The HCT in the I-90 center roadway has little effect on traffic
volumes across the lake. As reversible operations cease, the HOV lanes are assumed to
be relocated on the outer roadways.

IfHCT is placed within the SR 520 corridor rather than the I-90 corridor (Alternatives 5-
8), the proportion of daily vehicle volumes across the lake on SR 520 does not appear to
change substantially. People switch from bus transit to HCT on SR 520 and new non-
HOV vehicle trips are also attracted to the corridor.

Trans-Lake Washington Project
S
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2.1.3 Mode Share

Criteria Definition: The anticipated mode share of non-HOV (general-purpose)) HOV and
transit will be quantified.

The mode share analysis focuses on the percentage of trips made by mode for each of the
alternatives. The percentages are drawn directly from the PSRC model person trip forecasts for
the SR 520 and I-90 corridors combined. The results are charted in Figure 2-3, with more detail
in Table 2-5, and charted in Figure 2-3. The rating of the alternatives is found in Table 2-6.

Table 2-5
Daily Mode Share Summary
Based on Year 2020 Daily Person Trip Forecasts

Alt 2:
S&P Alt 3: Alt4: Alt 6:
Alt1: wi HOVw/ | HOV & Alt 5: HOV & Alt 8:
No 1-90 1-90 GP wil- HOV & GP & Alt 7: HOV/BRT
Facilities 1995 Action LRT LRT 90LRT HCT HCT HOV/IBRT &GP
SR 520
Non-HOV 76.0% 63.1% 66.6% 58.9% 63.5% 55.9% 60.5% 55.8% 60.8%
Commercial 16.4% 16.2% 17.1% 14.7% 14.4% 14.2% 14.2% 14.1% 14.2%
HOV 3+ 1.6% 8.3% 7.7% 17.4% 14.4% 16.6% 14.4% 16.3% 13.2%
Transit 6.0% 12.4% 8.6% 9.0% 7.8% 13.3% 10.9% 13.8% 11.8%
1-90
Non-HOV 77.6% 66.2% 63.9% 67.4% 66.5% 70.9% 70.4% 70.1% 69.1%
Commercial 16.4% 14.3% 13.8% 14.8% 13.4% 15.3% 15.0% 15.1% 14.7%
HOV 3+ 1.6% 10.5% 9.3% 5.3% 6.0% 6.5% 6.6% 6.1% 6.8%
Transit 4.4% 9.0% 13.0% 12.5% 14.1% 7.4% 7.9% 8.7% 9.4%
Source: PSRC Regional Forecasting Model
Table 2-6. Mode Share Ratings
Alt4: Alt 6:
Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/ERT
1995 Action I-90 LRT I-90 LRT LRT HCT HCT HOV/BRT & GP
Rating Key
WORST BEST
O e ] o o
Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,
Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions
= Trans-Lake Washington Project Transportation Effectiveness
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The most notable change in mode share is not in the alternatives being considered for 2020, but
in the change from 1995 to 2020. For the “No Action” alternative, the daily transit mode share
across the lake would double from 5 percent in 1995 to 10 percent in 2020, while HOV 3+ mode
share is forecasted to increase five-fold from 2 to 10 percent. The increased use of transit and
HOV in No Action would result from changes in population and employment in urban centers,
increased congestion for travel across the lake, and the resulting travel time advantages provided
by existing HOV facilities in the SR 520 and I-90 corridors. However, these forecasted increases
for the No Action alternative could be considered optimistic as they do not fully account for the
effect of low reliability and variable travel times for HOV and transit using highly congested GP
lanes.

The key findings for mode share are:

e For Alternatives 1 and 2 (no additional lanes on SR 520), and for Alternatives 3, 5, and 7
(adding HOV lanes on SR 520), most of the future growth in trips would be focused on
increased use of transit or carpools/vanpools. A relatively small amount of growth would
be by non-HOV/commercial, and most of this growth would occur on I-90.

e The proportion of HOV and transit trips to all forecasted trips remains relatively constant
for all 2020 alternatives, although total trips across the lake increase substantially
compared to No Action.

e None of the alternatives would reduce the volume of non-HOV/commercial trips
compared to No Action, but they would reduce the proportion of all trips that are made
by non-HOV/commercial vehicles. The change in mode share comes from the amount of
additional HOV and transit use that would occur with all alternatives.

e The alternatives that would add only HOV lanes to SR 520 (Alternatives 3, 5 and 7)
would have the highest shares for HOV as a percentage of all trips, but it is within 1
percent of the eight-lane alternatives.

o All of the eight-lane alternatives (Alternatives 4, 6 and 8) would decrease the percentage
of non-HOV/commercial trips compared to No Action. However, as noted above, they
would result in substantially higher non-HOV/commercial volumes than No Action or the
six-lane alternatives. Because the eight-lane alternatives include HOV and transit
improvements, more people would be forecasted to use these modes as well, so the
proportionate share of non-HOV/commercial remains similar to alternatives without a
general-purpose lane addition.

e Daily transit mode share is very consistent across all the alternatives, although there are
minor decreases (less than 1 percent) when a general-purpose lane is added to SR 520
(comparing Alternatives 3, 5 and 7 to Alternatives 4, 6 and 8).

e The forecasts show noticeable differences in mode share for the I-90 corridor. Transit
use increases substantially on I-90 with Alternatives 2 through 4, as I-90 is used for HCT
and the majority of east/west transit users are focused to I-90 (dropping the usage levels
on SR 520 about 35 percent).

Trans-Lake Washington Project Transportation Effectiveness
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2.1.4 Transit Ridership

Three measures for transit ridership are used in the analysis of multimodal alternatives: regional
transit ridership, study area transit ridership, and ridership by subarea. The forecasts for transit
are charted in Figure 2-4. Tables 2-7 and 2-8 have more detail on the ridership forecasts. The
ratings of the alternatives is found in Table 2-9.

Table 2-7. Daily Transit Trip Forecasts

Alt 2: Alt 6:
S&P Alt 3: Alt4: Alt 5: HOV &
Alt 1: wi HOVw/ [ HOV& | HOV& GP & Alt 8:
No 1-90 1-90 GP wil- 520 520 Alt7: HOV/BRT
Facilities 1995 Action LRT LRT 90LRT HCT HCT HOV/BRT &GP
SR 520
Bus Transit 8,700 22,800 14,900 18,000 20,300 700 700 -- -
HCT - - - -- - 27,525 32,190 29,800 34,700
All Transit 8,700 22,800 14,900 18,000 20,300 | 28,225 32,890 29,800 34,700
1-90
Bus Transit 7,200 22,100 3,600 3,400 3,500 17,100 18,200 20,500 21,900
HCT -- - 29,700 28,675 30,560 - - -- -
All Transit 7,200 22,100 33,300 32,075 34,060 17,100 18,200 20,500 21,900
All Cross-Lake Routes
Bus Transit 15,900 | 44,900 18,500 21,400 23,800 | 17,800 18,900 20,500 21,900
HCT -- - 29,700 28,675 30,560 | 27,525 32,190 29,800 34,700
All Transit 15,900 | 44,900 | 48,200 50,075 54,300 | 45325 51,090 50,300 56,600

Regional System Total
Transit | 281,553 | 652,710 | 659,826 | 656,748 | 652,710 | 651,426 | 648048 | 655288 | 653,048

Table 2-8. Peak Period Transit Volumes

Alt 2: Alt 6:
S&P | At3: | Alta: | AIt5: | HOV&
Alt 1 wi | HOVwW/ | HOV& | HOV& [ GP& Alt 8:
No 1-90 190 | GPwil- [ 520 520 Alt7: HOV/BRT
Facilities 1995 | Action | LRT LRT | 90LRT | HCT | HCT | HOVBRT &GP
SR 520
Transt | 3100 8300| 5400| 6400 7200 9130| 10651 10400 12,000
1-90
Transt | 2800 [ 7400 11,200| 10790| 11,630 | 6300| 6300 | 6,900 | 7,400
All Cross-Lake Routes
Transt | 5900| 15700 | 16600 | 17,190] 18830 | 15430 16951 [  17300| 19400
Trans-Lake Washington Project Transportation Effectiveness
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Table 2-9. Transit Ridership Ratings

Alt 4:
Alt 2: Alt 3: HOV & GP Alt 5: Alt 6: Alt 8:
Alt 1: S&Pw HOV w/ wi/l-90 HOV & HOV & GP Alt7: HOV/BRT
1995 No Action 1-90 LRT 1-90 LRT LRT HCT & HCT HOV/BRT & GP
Rating Key
WORST BEST
O e 4] 4] o
Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,
Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

Overview of Transit Ridership Forecasts

Daily Trans-Lake ridership in 1995 was about 16,000 in the model, representing a mode share of
about 5 percent of total cross-lake person trips. By 2020, under the “No Action” alternative, this
is expected to increase to about 44,000, a 65 percent increase in trips, and a doubling of transit’s

mode share.

In 2020, the alternative with the highest cross-lake transit ridership forecasts is Alternative 8 (SR
520 HOV/BRT+GP), with 63,400 total transit trips per day. Alternative 7, which also provided
BRT, had relatively high ridership for a six-lane SR 520 configuration, but the forecasts were
similar to Alternative 3, which would provide HCT on I-90.

The alternative with the lowest daily cross-lake transit ridership in 2020 is Alternative 2 (Safety
and Preservation with I-90 HCT), at 48,900 per day. The next lowest is Alternative 5 (SR 520
HOV plus HCT), at 49,425 per day.

Alternative 8 achieved high ridership forecasts in part because of its two-corridor service
strategy, which balanced service on I-90 and SR 520. Alternative 8 also had higher overall
person trips and vehicle trips due to the eight-lane SR 520 and its new access options to the
University District and Eastlake. The model assumed that the increase in total trips would also
result in a proportionate increase in transit ridership.

Ridership for the BRT alternatives (Alternatives 7 and 8), could be viewed as optimistic at this
point, because they could be negatively affected by reliability, as well as operating constraints. In
particular, there are long-term challenges for operating BRT on downtown Seattle and University
District streets. If buses are subjected to large and unpredictable delays as a result of congestion
in the Seattle core business district (CBD) and/or the University District, BRT would be less
likely to attract and accommodate the levels of ridership forecast. The BRT options may also
require substantial additional improvements to allow reliable bus operations in the Seattle CBD

Transportation Effectiveness
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and the University District.* Outside of the University District and downtown Seattle, the BRT
vehicles are also expected to share lanes with HOVs, which could negatively affect travel speeds
and reliability if the HOV lanes become congested.

Other observations for the transit forecasts are:

e Daily 2020 Trans-Lake transit ridership for the build alternatives ranges is forecasted to
range from 45,000 to 57,000, or 0 to 23 percent higher than the “No Action” alternative.

e Ingeneral, the alternatives with the SR 520 Fixed Guideway alignment have lower cross-
lake ridership (about 45,000 and 51,000 per day), and the I-90 Fixed Guideway and SR
520 BRT alternatives have higher levels of ridership (between 50,000 and 57,000 per
day). It appears that the longer westside HCT alignment associated with Alternatives 5
and 6 result in less attractive transit service for cross-lake trips. Also, the I-90 LRT
alternatives improve the frequency of service for the Central Link route, due to through
routing of trains between Northgate and the Eastside, which increased ridership in the
downtown tunnel stations and Capitol Hill. (See Table 2-9 for more detail on station
boardings.)

2.1.5 HCT Boardings

Criteria Definition: Transit boardings for each Trans-Lake alternative will be quantified,
including the added boardings on stations for the Central Link LRT system.

Because this criteria involves a combination of Trans-Lake as well as all-east or all-west transit
usage, the results are provided without an additional ranking. Boardings by station are reported
in Table 2-10. On the Eastside, most of the alternatives had similar ridership levels at both the
station area and the total eastside levels. The areas with the largest boardings were in downtown
Bellevue, South Bellevue, both areas that would also have high rates of transfers. The boardings
for Redmond remained relatively constant (highest for Alternative 8, which would include BRT
and an eight-lane SR 520). Kirkland boardings fluctuated, but this in large part reflects transfer
activity in South Kirkland.

Seattle boardings were more complex to evaluate because they reflect Central Link service
changes as well as the effects of added east/west service. Downtown Seattle boardings increased
with all HCT alternatives. The highest increases were with I-90 routes, which would increase
the frequency of Central Link stations from the International District station to Northgate,
improving ridership.

* The No Action alternative bus volumes approach the estimated operating capacity for transit on the downtown and
University District surface streets in 2020, and there would be little to no room for future growth. Accommodating
the additional volume of buses from BRT alternatives would likely require actions such as peak period restrictions
on Third Avenue, join bus/rail operations in the Downtown Seattle Transit Tunnel, or bus intercept terminals.
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The fixed guideway alternatives across the lake (Alternatives 2 through 6) appeared to increase

overall boardings at Central Link stations in the downtown Seattle transit tunnel. The BRT

alternatives did not have that effect, and resulted in the lowest levels of combined boardings for

East and West side.
Table 2-10. Daily HCT Station Boardings
Alt4: Alt 6:
Alt 1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:

No S&Pw | HOVwW/ | GPw/l- | HOV& GP & Alt 7: HOV/BR
Station Action | 1-90 LRT | I-90LRT | 90LRT HCT HCT HOV/IBRT | T&GP
Westside Station Areas
Northeast Seattle 4,100 4,100 4,100
University District 6,500 6,500 6,500 17,200 17,200 9,700 12,100
Capitol Hill/First 11,100 11,100 11,100
Hill
Downtown Seattle 28,900 28,900 28,900 10,400 10,400 17,000 17,900
South Seattle 1,300 1,300 1,300 400 400
Seattle Center/S 12,300 12,300 2,800 2,800
Lake Union
North Seattle 12,400 12,400
HCT West Side 51,900 51,900 51,900 52,700 52,700 29,500 32,800
Totals
Eastside Station Areas
Mercer Island 2,300 2,300 2,300
South Bellevue 5,900 5,900 5,900
Central Bellevue 10,300 10,300 10,300 9,900 11,000 9,000 9,600
Kirkland 2,300 2,300 2,300 9,600 10,500 7,000 7,300
Evergreen Point 1,200 1,300 1,600 1,800
Redmond 5,500 5,500 5,500 5,200 5,800 6,200 6,900
S SaskSide 26,300 | 26,300 | 26,300 | 25900 | 28600| 23800| 25600
East and West
Side Grand 78,200 78,200 78,200 78,600 81,300 53,300 58,400
Totals

Source: PSRC Regional Forecasting Model

2.1.6 Vehicle Miles Traveled and Vehicle Hours Traveled

Criteria Definition: Vehicle Miles Traveled (VMT) and Vehicle Hours Traveled (VHT)—Daily,

VMT and VHT within the Trans-Lake Washington study area will be quantified.

Estimates of future daily VMT and VHT were directly output from the regional traffic model.
Although several variants of this value were originally proposed (creating a per-person value),

the results would be similar to daily VMT and VHT. In general, this criteria indicates whether

the alternatives would have a substantial effect on overall transportation system performance.

Overall, the alternatives were similar to No Action at the regional level. See Table 2-11 for
values and Table 2-12 for ratings. The eight-lane alternatives (Alternatives 4, 6 and 8) are the
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Table 2-12. VMT/VHT Ratings

Alt4: Alt6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/ERT

1995 Action I-90 LRT 1-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
O o o ") L

Least Effective, at Low Effectiveness Medium Effectiveness Increased Effectiveness Most Effective at

reducing VMT/AVHT reducing VMT/VHT

only alternatives that would change VMT and VHT by any substantial amount. With the eight-
lane SR 520, VMT increases 2.5 to 2.7 percent in the study area, while VHT increases 1.5 to 2.2
percent. This suggests that average trip lengths areawide would increase, but average travel
times would be lower, reflecting congestion relief and/or shorter in-vehicle times per trip and/or
the benefits of ridershare and transit use. The six-lane alternatives (Alternatives 3, 5 and 7)
would result in minor increases in VMT, indicating a small increase in distance traveled, and/or a
reduction in the number of vehicles used per person to make the trip. Alternatives 3 and 5 also
reduce VHT, which indicates shorter trips and/or improvements in travel times. The ratings
assume that lower VMT and VHT are better.

2.1.7 Travel Time

Criteria Definition: How effective are overall point to point travel times for each alternative
and travel mode? The origin-destination pairs selected for the analysis will be the same for all
alternatives. This will include calculation of weighted average travel times. Origin-destination
pairs will include those crossing Lake Washington and some exclusively on the east or west side
of Lake Washington (e.g., Capitol Hill to University District on the west side or downtown
Bellevue to downtown Kirkland on the east side).

The travel time forecasts in Table 2-13 were obtained directly from the PSRC model. These
forecasts are provided for travelers using general-purpose, HCT, or bus transit modes. The
PSRC model produces trip volumes based on travel demand and lane capacity without reference
to other capacity limits such as bottlenecks at interchanges.

The average travel time estimated by the PSRC model in Table 2-13 is for all travelers during the
PM peak period between two points, using any combination of routes, which could include SR
522, SR 520, and I-90, as well as local streets. Particularly for GP travel, the times in Table 2-13
do not fully reflect the cumulative delays of high traffic congestion, including delays at
bottlenecks or interchanges reflected in the microsimulation analysis. However, the travel times
in Table 2-13 provide a reasonable comparison of the relative benefits of the Trans-Lake
alternatives among various modes of travel.
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The key findings of the travel time analysis include:

The results of the PSRC model forecasts in Table 2-13 indicates that HOV and transit
vehicles consistently have travel times 25 to 30 percent faster than non-HOV vehicles for
all alternatives, or up to 10 minutes faster. All of the alternatives with HOV lanes
(Alternatives 3, 5 and 7) and no new general-purpose lanes would provide travel time
savings of up to 3 to 5 minutes for HOV travelers, compared to Alternative 1 (No Action)
(using a representative Seattle and Redmond trip). These alternatives do not notably
improve travel times for non-HOV vehicles.

The results of the more detailed SR 520 corridor analysis in Table 2-14 indicates that the
future No-Action Alternative will result in general-purpose and HOV trips times of 50
and 36 minutes, respectively westbound between 124th Ave NE and I-5.

The analysis of the SR 520 corridor depicted in Table 2-14 indicates substantially shorter
HOV trips for the No-Action Alternatives as compared to Existing Conditions.

Substantial improvements in travel time occur on the SR 520 corridor for Alternatives 3
through 8, as compared to the No-Action Alternative as indicated in Figure 2-5 and Table
2-14.

For Alternative 3, the six-lane design with HOV lanes added, these improvements in
HOV travel times on the SR 520 corridor, as compared to general-purpose trips, are
mixed. Substantially less time required HOV trips for the westbound AM peak period.
There is little difference between HOV and general-purpose trips westbound in the PM
peak and eastbound in both the AM and PM peak. This apparent anomaly may be due in
some part to the analysis methodology used in the microsimulation analysis which
presents results averaged over the entire 5 hour peak period.

For Alternative 4, the eight lane alternative with additional HOV and general-purpose
lanes, HOV vehicle enjoy a travel time advantage on westbound trips in both the AM and
PM. No advantage for HOV trips is depicted for eastbound trips.

For Alternative 6, the eight-lane alternative without the tunnel to Eastlake/Fairview
Avenues, the travel times for general-purpose vehicles is substantially degraded
compared to Alternative 4 which includes this feature. This appears to be related to the
congestion and queues created by the greater volumes merging onto I-5 in the absence of
the diversion of trips to the tunnel and to the congestion caused by the “Mercer weave”
resulting from vehicles using the SR 520 to I-5 southbound on-ramp on the left side of I-5
weaving across lanes of traffic to access the Mercer Street off-ramp on the right side.
This alternative also provides little benefit for eastbound HOV trips as compared to
general-purpose trips.
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Comparison of travel times between Tables 2-13 and 2-14 must take into consideration the
difference in the methodologies used for the two analyses and the fact that Table 2-14 deals with
only the SR 520 corridor which is only a portion of the trip between destinations and only one
alternative route for many destination pairs which also can use I-90. The PSRC analysis also
includes transit trips where transfers between routes, or longer routes would be involved. Both
methods of analysis indicate that transit travel times would be competitive with general-purpose
travel times for most alternatives and most locations.

Ratings were not assigned to this criterion because the results tended to have benefits that differ
by area and mode, and showed no substantial trend.

2.1.8 Traffic Congestion

Criteria Definition: The relationship of volume to capacity for the AM- and PM-peak-period
will be calculated and compared at the 10 to 15 locations where year 2020 traffic volume
Jforecasts are available.

2.1.8.1 Congestion on Freeways

This criteria focuses on the overall effects of the alternatives on freeway operations. The
methodology is based on vehicle demand forecasts from PSRC’s model. This forecast has been
further analyzed based on the capacity of the system to serve the demand, using a
microsimulation program. The results are reported in terms of unserved traffic demand which
illustrates the relationship between demand and the volumes served. This methodology
approximates volume/capacity (v/c) ratios by providing a measure of how projected demand
relates to freeway capacity.

Table 2-15 provides a ranking comparison of the results by alternative.

Table 2-15. Freeway Congestion Rating

Alt 4: Alt 6:
Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOVw/ | GPw/l-90 HOV & GP & 520 Alt7: HOV/BRT

1995 Action 1-90 LRT | I-90LRT LRT 520 HCT HCT HOV/BRT &GP

ECEECENE R EECERCERC NN,

RATING KEY
WORST BEST
O [¢) [¢ ] @
Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,
Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

The above ratings reflect the relative difference in the unserved proportion of travel demand for
the various alternatives averaged over the entire SR 520 corridor. The addition of capacity in the
alternatives does not uniformly convert to improvement in operations because the alternatives
with higher capacity also tend to attract more trips and can be affected to a greater extent by
bottlenecks at interchanges.

The PSRC model forecasts trip volumes based on travel demand and lane capacity without
reference to capacity limits arising from merging traffic at interchanges or other bottlenecks.
This model also reallocates trips to employment and other destinations based upon the capacity
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of the roadway network. For that reason, the total number of trips attracted to the Trans-Lake
corridor changes according the capacity of the alternatives with the alternatives with more lanes
attracting more traffic. The PSRC model can allocate vehicle volumes to a transportation facility
in excess of the facility’s capacity to serve the traffic volumes. Such over-allocations currently
occur for SR 520 where demand exceeds capacity in peak hours. This excess of demand would
result in congestion and queues as the facility delays vehicles that it cannot immediately serve.
These delayed vehicles are gradually passed through the system and the queues diminish if peak
periods are followed by periods in which demand is less than capacity.

The results presented in Figures 2-6a through 2-6d are based on subjecting the PSRC forecasts to
additional more detailed modeling which was performed using the CORSIM micromodel. This
analysis was performed for a morning peak period of 5:00 AM to 10:00 AM and an afternoon
peak period of 2:30 PM to 7:30 PM. The analysis presents conditions averaged over the entire 5-
hour period. This analysis therefore does not depict the worst case single-hour peak period. The
Figures also average between four points on the corridor, which also tends to moderate extremes.
These model results provide an adequate comparison between future conditions but does not
predict actual driving experience as it would occur for a vehicle in a particular period of time.

Since the eight alternatives involved are basically four variations of SR 520 capacity, the
operations analysis consolidates alternatives. The alternatives analyzed in detail included:

e Alternative 1: No Action, which also approximates the results of Alternative 2: SR 520
Safety and Preservation;

e Alternative 3: SR520 HOV with [-90 LRT (six lanes), which also approximates the
impacts of Alternatives 5 and 7 which have the same number of vehicle lanes;

e Alternative 4: SR 520 HOV and GP with [-90 LRT (eight lanes) which also approximates
the impacts of Alternatives 8 which shares the same lane configuration; and

e Alternative 6: SR 520 HOV and GP and HCT (eight lanes), which was analyzed using the
same traffic volumes as Alternative 4, but with the elimination of the Fairview
Avenue/Eastlake Avenue tunnel.
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The key findings of the traffic capacity analysis on SR 520 includes:

Existing Conditions analysis indicates that the facility currently is at or over capacity for
most movements. This does not precisely represent the current experience during the one
to two hour peak periods when portions of the corridor are over-capacity. This is
because the current peak hours are preceded and followed by several hours in which
current volumes are below capacity, for some movements. The analysis of the five hour
peak period averages the over capacity periods with those periods where some capacity is
still available with reported results that are less severe than the existing experience for the
single peak hour.

The future No-Action Alternative results in conditions with roadway capacity similar to
Existing Conditions but with expanded travel demand which more than fills the capacity
over the entire five hour averaging period for most movements. Alternative 3, the six-lane
design which adds HOV lanes in each direction, adds demand from the attraction of
additional trips to the facility. The addition of HOV lanes increases capacity both for
HOVs which would use the new lanes and for general-purpose traffic which can utilize
the capacity released to other vehicles by moving HOVSs to a separate lane. This
alternative produces about the same proportion of unserved trips as No-Action, but serves
slightly more trips.

Alternative 4, the eight-lane alternative with added HOV and general-purpose lanes,
considerably increases the number of trips served, because of the increase in roadway
capacity, but continues a similar proportion of unserved trips, due to the increase in
demand exceeding the increase in capacity. The full capacity of the additional general-
purpose lane provided is not utilized because of bottlenecks at locations such as the
Montlake interchange.

Alternative 6, which is also an eight-lane alternative, but without the tunnel to
Eastlake/Fairview Avenues, attracts about the same demand as Alternative 4, but serves a
lower proportion of the demand because of greater congestion both at Montlake and at
the I-5 merge.

The initial analysis of I-5 clearly showed that I-5 would be affected by the addition of vehicular
capacity on SR 520. The additional volumes to I-5 would increase the potential for congestion at
the interchange between the two facilities.

In the southbound direction on I-5, there is currently a large volume unserved north of SR 520
resulting from congestion produced by the NE 45" Street merge. This effectively meters the
amount of traffic on I-5 southbound at the southbound merge from SR 520. South of the SR 520
merge the factor which most affects mainline capacity is the weaving maneuver between the SR
520 southbound on-ramp on the left side of the roadway and the Mercer Street off-ramp on the
right side of the roadway. The AM peak period has the highest traffic volumes on the
southbound section of I-5 south of SR 520 and is the focus of the review below.

The No-Action Alternative adds slightly to demand on I-5 south of SR 520 and increases
the proportion of unserved traffic as compared to Existing Conditions.

Alternative 3, a six-lane design which adds HOV lanes and includes the tunnel to
Eastlake/Fairview Avenues, adds slightly to demand on I-5 as compared to Existing
Conditions and No-Action with the increase in capacity not keeping pace with the
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increase in demand resulting in a slightly higher proportion of unserved demand as
compared to Existing and about the same proportion of unserved demand as No-Action.

Alternative 4, an eight-lane design which adds both HOV and general-purpose lanes and
includes a tunnel to Eastlake/Fairview Avenues, provides the greatest increases in
demand among the alternatives southbound south of SR 520 as compared to Existing
Conditions and No-Action. The increase in capacity from the design results is an
improvement in the proportion of unserved demand as compared to No-Action.

Alternative 6, a eight-lane design which adds both HOV and general-purpose lanes
between [-405 and Montlake and which eliminates the tunnel to Eastlake/Fairview
Avenues, results in an increase in demand similar to Alternative 4. The capacity of this
alternative is less than Alternative 4, resulting in an increase in unserved traffic and
resulting congestion on I-5 southbound south of SR 520. This reduction in capacity
occurs largely because of the lack of the tunnel to Eastlake/Fairview Avenues resulting in
a greater proportion of the trips routed south on I-5 which perform the “Mercer weave* of
southbound traffic from SR 520 entering I-5 on the left and crossing several lanes of
traffic in a relatively short stretch of highway to exit at the Mercer Street off-ramp on the
right.

For Northbound traffic on I-5 there are two areas of concern. South of SR 520 existing
congestion is largely related to the northbound “Mercer weave” where northbound traffic
entering I-5 on the left from Mercer Street must cross several freeway lanes to the SR 520
eastbound off-ramp on the right. To the north of SR 520, the freeway presently enjoys adequate
capacity to serve present demands. This may be related to the metering function created by the
congestion to the south. The period of greatest traffic northbound on I-5 is the PM peak period
which is the focus of the summary below:

Existing conditions show no unserved traffic volumes for northbound traffic on I-5
during the averaged 5-hour peak period.

The No-Action Alternative increases demand slightly as compared with Existing
Conditions with slightly less of an increase in capacity, leading to a small proportion of
traffic volume unserved.

Alternative 3, a six-lane design which adds HOV lanes and includes a HOV connection
to the I-5 reversible lanes, adds moderately to northbound demand on I-5 as compared to
Existing Conditions and No-Action volumes but with a greater increase in capacity as
compared to No-Action resulting in virtually no unserved capacity.

The eight-lane Alternative 4, with both HOV and an additional general-purpose lane, has
a somewhat higher demand than Alternative 3. The capacity of Alternative 4, however,
is greater than Alternative 3 resulting in little unserved traffic volume for this movement.

Alternative 6, which has eight lane with both HOV and an additional general-purpose
lane, but without the tunnel to Eastlake/Fairview Avenues, has a slightly lower demand
as compared to Alternative 4 which is also eight lanes, and has lower capacity resulting in
greater unserved traffic volumes than Alternative 4.

Chapter 5 of this report summarizes a supplemental study of I-5 that also examined the benefit of
moving the westbound SR 520 to southbound I-5 on-ramp to the right side of I-5, and adding a
lane on I-5 to Steward Street. That study also presents a more detailed comparison of No Action
and SR 520 expansion alternatives” impacts on I-5.
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2.1.8.2 Congestion on Local Streets

Criteria Definition: Volume/capacity ratios for the AM- and PM-peak-period will be calculated
and compared at 10 to 15 locations where year 2020 traffic volume forecasts are available.

Congestion on Local Streets

This criteria focuses on the overall effects of the alternatives on local arterial street congestion.
Traffic volumes on local streets are expected to be the highest for the eight-lane SR 520
alternatives and somewhat lower for the six-lane alternatives. Table 2-16 provides a ranking
comparison of the results by alternative.

Table 2-16. Local Street Congestion Rating

Alt4: Alt 6:
Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOVw/ | GPw/l-90 HOV & GP & 520 Alt7: HOV/BRT

1995 Action I-90 LRT | I-90LRT LRT 520 HCT HCT HOV/BRT &GP

- ]| @O @D DD

Rating Key
WORST BEST
(@] (6] [¢ ] [ ]
Least Effective, Low Effectiveness, Medium Effectiveness, Increased Effectiveness, Most Effective,
Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

All of the proposed SR 520 improvement alternatives would result in local traffic volume
growth, reflecting population and employment increases by the year 2020. In general, the eight-
lane freeway alternatives (Alternatives 4, 6, and 8) would result in substantially larger traffic
volume increases along the SR 520 corridor and local streets than No Action or the six-lane
alternative. However, many of the alternatives also introduce different interchange
configurations along the corridor that could relieve some existing and projected congestion
points.

Table 2-17 provides a summary that lists the interchanges that would have highly congested
intersections under No Action or one of the other build alternatives. (Note that the table does not
list all intersections that were analyzed, but only those where impacts were identified.)

Two separate evaluation reports were prepared to document results of traffic operations analyses
for westside locations (Seattle) and for eastside locations (Appendix D). These reports focus on
intersection operations at freeway ramp termini locations and other intersections that could be
substantially impacted by the freeway alternatives and interchange options currently being
considered. The findings documented in these reports were used to develop the overall local
traffic congestion ratings shown above.

From a local traffic system perspective, Alternatives 1 and 2 would not provide any changes to
the existing interchange configurations and arterial roadways in the SR 520 corridor. Therefore,
local intersection operations would continue to worsen as traffic volumes increase. A total of ten
intersections at or near freeway ramp termini locations would be expected to operate at
unacceptable levels of service (LOS E or F) during the AM and/or PM peak hours in the year
2020 if no roadway or intersection capacity improvements are made. The deficient intersections
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Table 2-17. Local Street Congestion Impacts

Location Alt. 1 Alt. 2 |Alt. 3,5,7| Alt4 Alt. 6 Alt. 8
SR 520/Roanoke St./Harvard Ave Ramp
Harvard Ave. E/Roanoke St/SR520WBOffRamp | X | x | x | x | |
15/Mercer St. Off Ramps
Mercer St/Fairview Ave. N/I-5 Ramps X X X) X XE) X
Fairview Ave. N\/alley St. XE) X(-)
Fairview Ave. N/Eastlake Ave. E X X(-)
SR 520/Montlake Blvd. Interchange
Montlake Blvd/NE Pacific St. X X X X-) X()
Montlake Blvd./E. Shelby St. XE)
Montlake Blvd./E. Hamlin St. X X
Montlake/SR 520 WB Ramps XE)
Montlake Blvd./Lake Washington Blvd/SR 520 Ramps X X X-) X)
SR 520/Lake Washington Blvd Interchange
Lake Washington BIVd/SR 520 Westbound OffRamp | X | X | | | |
SR 520/84th Ave NE Interchange
84th Ave NE/SR 520 Westbound On-Ramp X-) X(-) X¢-)
NE Points Dr./84th Ave NE X X X-) X¢) X¢) X)
SR 520/92nd Ave NE Interchange
Yarrow Point R&/SR 520 Westbound off Ramp | | | | x0 | x0 | x0
SR 520/Bellevue Way Interchange
Lake Washington Blvd/Northup Way X(-) X XE) X&)
Northup Way/NE 38th Place Xe) X-) X¢) X¢)
Northup Way/108th Ave NE X X
Bellevue Way (Single Point Urban Interchange) XE) X(-) X)
SR 520/148th Ave. NE Interchange
148th Ave. NE/SR 520 Westbound Ramps X-) X X()
148th Ave. NE/SR 520 Eastbound Ramps XE) XE) X(-)
SR 520/NE 40th St. Interchange
NE 40th St./SR 520 Eastbound Ramps | | | | x0 | x0 | x0
SR 520/W. Lake Sammamish Pkwy. Interchange
W. Lake Sammamish Pkway/SR 520 Westbound X() X(-) X(-)
Ramps/Leary Way NE
SR 520/SR 202 Interchange
Redmond Way/SR 520 NB Ramps X-) XE) X()
Redmond Way/NE 76th St./SR 520 SB On-Ramp X X X-) X¢) X-) X¢)
SR 520/NE Union Hill Road X X X XE) X(-) X¢)
X = Level of Service (LOS) E/F Locations
X{-)=LOS E/F and worse than No Action
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are located at or near the following interchanges: SR 520/Roanoke St./Harvard Ave. E, I-
5/Mercer St., SR 520/Montlake Blvd., SR 520/Lake Washington Blvd., SR 520/84% Ave. NE,
SR 520/Bellevue Way, SR 520/ 148“1, SR 520/NE 40" St. Interchange, SR 520/W. Lake
Sammamish Parkway, and SR 520/SR 202.

Alternatives 3, 5, and 7 would provide six freeway lanes (two general-purpose lanes and one
HOV lane in each direction), resulting in increases in traffic volumes entering/exiting the local
arterial system. The alternatives included different design options for different interchanges; the
options for Alternative 3 were used in evaluating local traffic impacts, but the future traffic
volumes for all of the six-lane alternatives are expected to be similar, regardless of the specific
interchange options.

With Alternative 3, the SR 520/Montlake Blvd. interchange was reconfigured as a single-point
urban interchange (SPUI) with a separate transitYHOV-only connection to SR 520; a new SPUI
was also assumed to replace the existing Bellevue Way and 108" Ave. NE interchanges; and
braided ramps would be provided at the [-405 and SR 520 interchange to separate northbound to
eastbound traffic from traffic destined to the eastbound 124%™ Ave. NE off-ramp. With these
changes, a total of nine intersections would operate at LOS E or F during the AM and/or PM
peak hours; of these, six would operate at worse than No Action conditions and possibly require
additional mitigation.

Alternative 4 would provide eight freeway lanes (three general-purpose lanes and one HOV lane
in each direction), resulting in traffic volume increases in the local arterial street system. With
this alternative, the I-5/SR 520 interchange options was evaluated with a new two-lane general-
purpose ramp connection from SR 520 to the Eastlake Ave. E./Fairview Ave. N. intersection. In
addition, the local traffic impacts evaluation for the Westside assumed that a separate
transit/HOV-only connection to SR 520 near the Montlake Blvd./SR 520 interchange would be
provided and the existing SR 520/Lake Washington (Arboretum) ramps would be removed. On
the Eastside, the same changes described for Alternative 3, including the Bellevue Way/108%
Ave. NE SPUI and the I-405/SR 520 braided northbound-to-eastbound ramps would also be
provided. With these proposed changes, a total of 21 intersections would operate at LOS E or F
during the AM and/or PM peak hours; of these, 19 intersections would operate at worse than No
Action conditions and possibly require additional mitigation.

For Alternatives 6 and 8 (three general-purpose lanes and one HOV lane in each direction), the
freeway interchanges on the Eastside would be configured similar to Alternative 4. On the
Westside, the local traffic impacts evaluation for Alternative 6 assumed that the Harvard Ave. E.
westbound off-ramp would be removed; Alternative 8 assumed that a new four-lane (general-
purpose and HOV) ramp connection from SR 520 to the Eastlake Ave. E/Fairview Ave. N.
intersection would be provided and the Harvard Ave. E. westbound off-ramp would be removed.
The Montlake Blvd./SR 520 interchange was configured to include a new GP-only tunnel to a
new underground SPUIT located east of the existing interchange, and the existing Lake
Washington Blvd (Arboretum) ramps would be removed. With Alternative 6, the Montlake
Blvd./Pacific St. GR/HOV intersection would remain at-grade; with Alternative 8, GP traffic
would be directed below-grade while HOV and local traffic would remain at-grade. With
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Alternative 6, 15 intersections would operate at LOS E or F during the AM and/or PM peak
hours; of these, 15 would operate at worse than No Action conditions. With Alternative 8, 16
intersections would operate at LOS E or F during the AM and/or PM peak hours; of these, 15
would operate worse than the No Action alternative.

2.1.8.3 Total Hours of Delay

Criteria Definition: How effective is the alternative at reducing total person hours of delay
compared to the No Action alternative?

Delay forecasts were obtained from microsimulation analysis of freeway operations. The results
are for vehicles only. Performance data is summarized for the entire Trans-Lake freeway system
which includes SR 520 from 124" Street to I-5, I-5 from NE 45" Street to Mercer, and 1-405
from NE 70th Street to NE 4th Street. Table 2-18 summarizes the results for the analysis of
system performance data. To provide comparable information between alternatives that vary in
number of lanes and number of vehicles served, the additional parameters of total VMT was
included to provide an indication of the amount of demand served and is used to derive the final
column of delay in minutes per VMT.

Table 2-18. System Perfomance/Delays

Delay Delay
Altermnative Total VMT Total Time Minutes/ Mile
AM Peak
Existing 740,000 6600 054
Alt. 1 No Action 755,000 11,500 0.91
Alt. 2 Safety & Preservation
Alt. 3 HOV & I-90 LRT 804,000 6200 047
Alt. 5 HOV & SR520 HCT
Alt. 7 HOV & SR 520 BRT
Alt. 4 HOV, GP &1-90 LRT 875,000 6200 043
Alt. 8 HOV, GP & SR 520 BRT
Alt. 6 HOV, GP & SR 520 CCT w/o 838,000 8700 0.62
Eastlake/Fairview tunnel
PM Peak
Existing 856,000 6400 045
Alt. 1 No Action 909,000 10,100 0.66
Alt. 2 Safety & Preservation
Alt. 3 HOV & |-90 LRT 918,000 7600 05
Alt. 5 HOV & SR520 HCT
Alt. 7 HOV & SR 520 BRT
Alt. 4 HOV, GP &1-90 LRT 988,000 7600 046
Alt. 8 HOV, GP & SR 520 BRT
Alt. 6 HOV, GP & SR 520 HCT w/o 946,000 8300 0.52
Eastlake/Fairview tunnel
Trans-Lake Washington Project Transportation Effectiveness
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Alternatives analyzed in the operational analysis included Alternative 1: No Action, which also
approximates the results of Alternative 2: SR 520 Safety and Preservation; Alternative 3: SR520
HOV with I-90 LRT (six lanes), which also approximates the impacts of Alternatives 5 and 7,
which have the same number of vehicle lanes; Alternative 4: SR 520 HOV and GP with I-90
LRT (eight lanes), which also approximates the impacts of Alternative 8 which shares the same
lane configuration, and Alternative 6: SR 520 HOV and GP and HCT, which was analyzed using
the same traffic volumes as Alternative 6, but with the elimination of the Fairview Avenue/
Eastlake Avenue tunnel.

Key findings include:

e The most substantial change is from Existing Conditions to No Action, reflecting the
increase in demand from population and employment growth in the region. All build
alternatives improve delay as compared to No Action.

e The six and eight lane alternatives operate with essentially the same delay, although more
vehicles are served by the eight-lane alternatives.

e The greatest difference between alternatives resulted from the exclusion of a particular
design feature, the Fairview/Eastlake tunnel, rather than from differences in mainline
design and capacity.

No separate ranking of this criteria is provided because delay is reflected in the overall rating of
congestion.

2.1.8.4 Vehicle Queue Lengths

Criteria Definition: Average and maximum vehicle queue lengths for the AM- and PM-peak-
period will be quantified for each alternative on select freeways within the Trans-Lake
Washington study area.

Vehicle queues are an additional measure of congestion and represent the storage of excess
demand behind a particular bottleneck. Forecasts of queues were obtained from microsimulation
analysis of freeway operations. The analysis presented is based on conditions averaged over a 5-
hour AM and PM peak period. This analysis therefore does not depict the worst case single-hour
peak period. These model results provide an adequate comparison between future conditions but
do not predict actual driving experience as it would occur for a vehicle in a particular period of
time. The results of the analysis performed to date allow the location of areas of queues and
approximate duration, but do not allow precise measurement or queue length. Such detained
information will be prepared at a later phase of analysis.

Queues are identified for particular freeway sections in Figures 2-7a through 2-7d and are
summarized in Table 2-19. Queues are defined as traffic moving less than 30 miles per hour.
The graphic representation of queues is not to scale and provides a general comparison of
congestion in that area.
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Table 2-19.

Summary of Queue Analysis Results (SR 520)

Major Queues by Direction

Altemmative EB SR 520 WB SR 520
AM Peak
Existing Montlake to the lake (major) 124" to the lake (severe)
108" to 1-405 (moderate) The lake to I-5 (major)
Alt. 1 No Action Montlake to the lake (major) 124" to the lake (severe)
Alt. 2 Safety & Preservation 84" to 1-405 (severe) The lake to I-5 (severe)
Alt. 3HOV & I-90 LRT Montlake to the lake (minor) Bellevue Way to the lake (moderate)
Alt. 5 HOV &SR 520 HCT 84" to 92™ {minor) The lake to |-5 (severe)
Alt. 7 HOV & SR 520 BRT
Alt. 4 HOV, GP &1-90 LRT I-5 connector ramp (minor) Lk. Washington Blvd. to I-5 (moderate)
Alt. 8 HOV, GP & SR 520 BRT 124" intechange (minor)
Alt. 6 HOV, GP & SR 520 HCT w/o I-5 connector ramp (minor) 1-405 to I-5 (severe)
Eastlake/Fairview tunnel 124" intechange (minor)
PM Peak
Existing I-5 connector ramp (minor) 1-405 interchange (moderate)
Montlake to the lake (major) Montlake to I-5 (moderate)
92" to Bellevue Way (minor)
I-405 interchange (moderate)
Alt. 1 No Action I-5 connector ramp (minor) I-405 interchange (major)
Alt. 2 Safety & Preservation Montlake to the lake (major) 106" to I-5 {(severe)
The lake to I-405 (major)
Alt. 3 HOV & I-90 LRT I-5 connector ramp (minor) 92" to 84" {minor)
Alt. 5 HOV & SR 520 HCT Lk. Washington Blvd. To -5 (major)
Alt. 7 HOV & SR 520 BRT

=3

.4 HOV, GP &I-90 LRT
Alt.

Alt.

8 HOV, GP & SR 520 BRT

6 HOV, GP & SR 520 HCT w/o
Eastlake/Fairview tunnel

I-5 connector ramp (minor)
|-405 interchange (minor)

I-5 connector ramp (minor)
1-405 interchange (minor)

Montlake to I-5 (moderate)

The lake to -5 (major)

Since the eight alternatives analyzed are basically four variations of SR 520 capacity, the
operations analysis consolidates alternatives. The alternatives analyzed in detail included:

e Alternative 1: No Action, which also approximates the results of Alternative 2: SR 520

Safety and Preservation;

e Alternative 3: SR 520 HOV with I-90 LRT (six lanes), which also approximates the
impacts of Alternatives 5 and 7 which have the same number of vehicle lanes;

e Alternative 4: SR 520 HOV and GP with I-90 LRT (eight lanes), which also

approximates the impacts of Alternatives 8 which shares the same lane configuration; and
e Alternative 6: SR 520 HOV and GP and HCT, which was analyzed using the same traffic

volumes as Alternative 4, but with the elimination of the Fairview Avenue/Eastlake

Avenue tunnel.

The following are key findings from the queue analysis:

e The No-Action Alternative produces AM peak period queues that extend westbound from
I-5 to 148™ Avenue NE with similar PM peak queues. These queues are longer in extent
and duration than existing conditions because of the increased volumes on the system and

the lack of capacity improvements. The congestion in the general-purpose lanes and
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merging and weaving at interchanges across the existing HOV lanes which are located on
the right side of the roadway produces severe congestion in the HOV lanes, even though
they are theoretically below carrying capacity.

e Alternatives 3, which adds HOV lanes, reduces am peak period queues westbound
somewhat as compared to No-Action because of several design features:

— The addition of HOV lanes across Lake Washington eliminates the merge of HOV
traffic into general-purpose lanes at the existing bridge and reduces delay
substantially for both HOV and general-purpose traffic;

— interchange ramps and weaving movement as are the existing HOV lanes on the right
side;

— A full shoulder is provided westbound east of Lake which increases driver comfort
and traffic flow on adjacent lanes.

Westbound AM peak queues which persist under Alternatives 3, are largely related to
congestion at the Montlake interchange and the I-5 interchange.

e Alternative 3 produces longer and more persistent eastbound queues than No-Action in
the PM peak at the eastern terminus of SR 520 because the increased volumes attracted to
the corridor as the result of increased lane capacity exceeds the capacity of the non-
freeway connecting roadways.

e Alternative 4 produces the shortest queues and reduced congestion on most sections of
SR 520 for both the AM and PM peaks even with higher traffic demands. Alternative 4
incorporates several design features which reduce bottlenecks at interchanges including:

— All four westbound lanes extend through the Montlake Blvd interchange to I-5 which
eliminates the bottleneck of a dropped lane;

— The westbound SR 520 Lake Washington Blvd off-ramp is retained, which diverts
traffic from the mainline prior to the potential bottleneck at Montlake Blvd.

— Queues at I-5 are less severe because a substantial volume of traffic exits via the
proposed Eastlake/Fairview Avenues tunnel, thus avoiding the “Mercer weave” of
traffic from the southbound SR 520 on-ramp on the left side of the roadway across
several lanes to the Mercer Street off-ramp on the right side.

— The queues at the eastern terminus of SR 520 which are more persistent than those
experienced for Alternative result from the increase in demand resulting from
increased lane capacity which exceeds the capacity of the non-freeway connecting
roadways.

e Alternative 6, which adds one additional general-purpose lane and an additional HOV
lane but does not include the tunnel to Eastlake/Fairview Avenues, generally experiences
much longer and more persistent queues than Alternative 4. These include:

e Queues approaching I-5 westbound in both the AM and PM peaks, are substantially
longer and more persistent as compared to Alternative 4. This is correlated with a larger
component of traffic routed to the I-5 mainline which engages in the weaving maneuver
from the westbound on-ramp from SR 520 on the left side of I-5 to the Mercer Street off-
ramp on the right side as the result of the absence of the tunnel connection to
Eastlake/Fairview Avenues.
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e Queues approaching the eastern terminus of SR 520 at SR 202 during the PM peak result
from the increased volumes attracted to the corridor because of increased lane capacity
that exceed the capacity of the non-freeway connecting roadways.

Ratings were not assigned to this sub-criteria because queue lengths reflect the same results
reported as part of the overall congestion ratings.

2.1.8.5 Travel Demand Reduction

Criteria Definition: The anticipated AM-peak-period, PM-peak-period, and daily travel demand
reduction will be quantified for each alternative.

This criteria focuses on the overall effects of the alternatives in influencing travel demand, based
on the model forecasts developed for the project. It does not reflect additional benefits of TDM
strategies, which are discussed in more detail in the Transportation Demand Management
Element Technical Report. Rating of the alternatives is found in Table 2-20.

Table 2-20. Travel Demand Reduction Ratings

Alt4: Alt 6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/IBRT

1995 Action 1-90 LRT 1-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
O e ) “ ] ®

Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

The primary factors used in this criteria rating were traffic volumes, VMT/VHT and mode split
criteria, all of which provided an initial indication of the influence that each of the alternatives
would have on travel behavior in the corridor.

As noted in the person throughput, mode split and transit ridership criteria discussions, the
forecasts for all of the alternatives have large increases in the number and percentage of people
who will be traveling by HOV or transit by 2020, compared to 1995.

All of the build alternatives would provide key infrastructure and transit service improvements
needed to help Trans-Lake reduce drive-alone trips. As a result, all alternatives increased the
numbers of total trips made by HOV and transit. All of the alternatives would also support
increased investment in TDM.

The greatest increase in HOV and transit usage in percentage terms was with Alternatives 3, 5
and 7. These alternatives had the most competitive travel times for HOV lanes and transit,
compared to general-purpose travel, and they had the lowest increases in the use of non-HOV
vehicles.
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Alternatives 4, 6 and 8 also increased the number of people using transit and HOV, but there was
also a large increase in the proportion and volume of general-purpose vehicles. In reducing total
vehicles, these alternatives would be least effective. However, the improvements in transit and
HOV facilities and usage provide an alternative to driving alone. They also tended to focus more
travel on the SR 520 corridor, where it has a strong potential to be influenced by focused TDM
programs.

All of the alternatives could further improve their trip reduction performance by imposing costs
tied to the usage of the corridor. A separate evaluation addresses pricing strategies in more
detail, but previous estimates have stated that up to 6 percent of vehicle trips could be eliminated
through the use of tolls or other costs to the transportation user.

2.2 RELIABILITY AND SAFETY CRITERIA
2.2.1 Exclusive/Non-Exclusive Right-of-Way

Criteria Definition: How much of the alternative is located within exclusive versus non-
exclusive right-of-way? (This will be evaluated only for alternatives with an HCT component,)

This criterion reflects a basic difference between the HCT and the BRT alternatives. Alternative
1 does not provide additional rights-of-way for HCT. Alternatives 2 through 6 provide exclusive
rights of way for HCT on either a SR 520 or I-90 route. Alternatives 7 and 8 would have BRT
on HOV lanes for most of the corridor, and a busway to downtown Seattle (Table 2-21).

Table 2-21. Exclusive/Non Exclusive Right-of-Way Ratings

Alt4: Alt6:
Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV wf GP wi/l-90 HOV & GP & Alt7: HOV/ERT
1995 Action 1-90 LRT 1-90 LRT LRT HCT HCT HOV/BRT & GP
Rating Key
WORST BEST
O <] o 9 ®
Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,
Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions
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2.2.2 Safety
Criteria Definition: How effective will the alternative be in minimizing traffic accidents?
The rating of the alternatives is found below in Table 2-22.

Table 2-22. Safety Ratings

Alt4: Alt6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/ERT

1995 Action 1-90 LRT I-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
O e ] o @

Least Effective, Low Effectiveness, Medium Effectiveness, Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

As full design standards are assumed for Alternatives 2 through 8, they would all achieve higher
safety ratings than the No Action alternative, which would leave the corridor unchanged. Many
segments of the current corridor lack shoulders and have geometric features that would not meet
current design standards.

Alternative 2 receives the next lowest rating because it would have limited improvements to the
corridor. The bridge and viaducts across Lake Washington and Portage Bay would be improved
and full shoulders are assumed, but no other major improvements would occur in the highway
corridor. The HCT component of the alternative would be rated high because of its exclusive
right-of-way, the same as the HCT component of Alternatives 3 through 6.

Alternatives 3 and 5 would further improve safety in the corridor by completing the HOV lanes,
adding shoulders, and through other geometric and functional improvements, particularly
approaching interchanges. The safety rating is lower than eight-lane alternatives because the
expected levels of congestion in the two general-purpose lanes would have vehicles in those
lanes moving much more slowly than HOV vehicles. Although all alternatives would have
congested general-purpose lanes, the six-lane alternatives would have congestion for longer
periods of time compared to the eight-lane alternatives.

Alternative 7, which includes BRT operations in a six-lane SR 520, had the highest rating for
six-lane alternatives. It would add an additional 4-foot buffer between the HOV and GP lanes,
reducing the degree of friction between HOV/BRT and other vehicles. This improvement would
be offset slightly by the higher volumes of transit vehicles on SR 520, compared to HCT on an
exclusive right-of-way.

Alternatives 4 and 6 also were rated for increased safety, similar to Alternative 7. The rating
reflects the relative benefits to congestion offered by three general-purpose lanes each way,
compared to two. Although congestion will still occur in general-purpose lanes, the congested
periods would be shorter than a six-lane corridor, and would reduce the potential for conflicts
between HOV and general-purpose vehicles.
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Alternative 8, with BRT operations in an eight-lane SR 520, had the highest rating overall. As
with Alternative 7, it would add an additional 4-foot buffer between the HOV and GP lanes,
reducing the degree of friction between HOV/BRT and other vehicles. This improvement would
be offset slightly by the higher volumes of transit vehicles on SR 520, compared to HCT on an
exclusive right-of-way.

Alternatives 3 through 8 feature direct access options for HOV and transit vehicles, including at
I-405, South Kirkland Park-and-Ride and other locations. These options offer a substantial
safety (as well as travel time) benefit to HOV and transit vehicles, which would otherwise move
through general-purpose lanes to enter and exit.

2.2.3 Travel Time Reliability

Criteria Definition: How reliable is the travel time during different times of the day and year
Jfor both person and freight movement. This will qualitatively address how different design
Jfeatures associated with each alternative may affect the reliability of travel time from day to day.

The ratings of the reliability criteria in Table 2-23 reflect differences among the alternatives
when the relative benefits to each of the modes is considered. The discussion below is first by
mode, and then secondly applied to the total rating for each of the alternatives.

Table 2-23. Travel Time Reliability Ratings

Alt4: Alt 6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV wf GP w/l-90 HOV & GP & Alt7: HOV/BRT

1995 Action 1-90 LRT 1-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
O e ] D e
Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

The alternatives (Alternatives 3 through 8) that provided continuous HOV lanes in each direction
on SR 520 would offer a substantial improvement in travel time reliability to bus transit and
HOV users.

The general-purpose lanes, which would include commercial and freight traffic, would have
substantial levels of congestion for all alternatives, which would result in lower travel time
reliability across the board, compared to transit or HOV. However, the rates of congestion in
general-purpose lanes would be worst with Alternatives 1 and 2, which offer no additional lanes
to the corridor (neither HOV nor GP). Conditions would improve with an additional HOV lane,
which would move HOV and transit from HOV lanes. An additional improvement would occur
with the eight-lane alternatives. However, the forecasts and subsequent analysis show that
congestion remains substantial because additional trips are attracted to the corridor when
additional capacity is provided. Although GP congestion levels remain high for all alternatives,
the eight-lane alternatives would carry more vehicles during the congested periods, and the
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periods of congestion would be somewhat shorter for an eight-lane SR 520 than for four-or-six-
lane corridor.

High Capacity Transit would have higher reliability levels, particularly when the corridor is in an
exclusive right-of-way (as it is in Alternatives 2 through 6). Travel times would be very
predictable with high frequency HCT service, and the service would not be vulnerable to
incidents or congestion on the roadway. The BRT alternatives (Alternatives 7 and 8) would have
an additional 4 foot buffer between the HOV, which would offer an improvement in reliability
compared to HOV alone. However, they would be considered less reliable than HCT in an
exclusive right-of-way. On SR 520, incidents or congestion on the highway could still affect
BRT. In addition, initial analysis indicates that BRT reliability would suffer as buses move
through downtown Seattle and the University District, where on-street capacity for buses would
be near capacity in 2020. (See Section 2.1.4 for more discussion.)

When considered cumulatively:

e Alternative 1 would result in the lowest rating due to the lack of reliability for all modes.

e Alternative 2 would be rated the next lowest, with a slight improvement for HOV or GP
reliability, and a high rating for its HCT element, which would operate on the I-90 center
roadway and then on other exclusive rights-of-way.

e Alternative 7 also had a low rating, reflecting the lower reliability for BRT on SR 520
and in areas with limited capacity for bus operations, such as downtown Seattle and
University District; HOV reliability would be improved over Alternatives 1 and 2, and
slightly better than other alternatives with HOV alone because of the additional buffer
between GP and HOV lanes.

e Alternatives 3 and 5 had moderate improvement ratings, as they would improve HOV
reliability and also have exclusive routes for HCT, but they would not markedly improve
reliability for GP travel (still a substantial share of all travel).

e Alternative 8 also had a moderate rating, reflecting the benefit of addition of GP lanes but
the lower rating for BRT. The issues for BRT are the same as noted for Alternative 7.

e Alternatives 4 and 6 had comparatively higher ratings, which would improve conditions
for transit, HOV and commercial/GP travelers.
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2.2.4 Incident Management

Criteria Definition: The extent to which the alternative maintains travel speeds in the SOV and
HOV lanes after an incident will be summarized and compared.

The ratings in Table 2-24 remains a qualitative assessment based on major physical factors
assumed in the alternatives definition, as well as travel forecasts. Operating conditions at
specific locations in the corridor were not considered in as much detail at this stage, but they
would be factors in an EIS analysis. With the exception of BRT, the HCT component of the
alternative was considered an even factor for the alternatives, with the same rating for all fixed
guideway alternatives.

Table 2-24. Incident Management Ratings

Alt4: Alt 6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP wi/l-90 HOV & GP & Alt7: HOV/BRT

1995 Action I-90 LRT I-90 LRT LRT HCT HCT HOV/BRT &GP

Rating Key
WORST BEST
O o o " ] 2
Least Effective, Low Effectiveness, Medium Effectiveness, Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

Overall, the ratings resemble those of the safety criterion, reflecting the addition of shoulders
and/or buffers along the corridor, which would improve incident recovery times.

Alternative 1 received the lowest rating, as it would offer no corridor improvements. Alternative
2 received the next lowest rating because it would have limited improvements to the corridor.
Alternatives 3 - 8 would further improve incident recovery because they would complete the
HOV lanes and add shoulders and other geometric and functional improvements, particularly
approaching interchanges, which would allow more room for incident recovery and a higher
ability to continue traffic movement.

2.3 SYSTEM COMPATIBILITY CRITERIA

The criteria in this section were also applied in the initial screening as well as the modal analysis
stages, and they have already helped to narrow the alternatives to established corridors (SR 520
or [-90).

Although there are substantial differences among multimodal alternatives, they have many
similar elements when considered at a system level. Except for Alternatives 1 and 2, which
would not expand the corridor, all of the alternatives would complete the regional HOV system.
All of the alternatives would also provide high quality transit services across the lake, serving
largely the same transit markets. All of the alternatives would implement a TDM program. The
major difference that affects policy and plan-related criteria would be the addition of general-
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purpose capacity across the lake, which offers benefits to some aspects of the system and
conflicts with others.

2.3.1 Compatibility with Regional and Local Transportation Plans and Improvement
Projects

Criteria Definition: Is the alternative compatible with regional and local plans and planned
transportation improvement projects?

The ratings in Table 2-25 primarily reflect the regionally planned programs included in the
PSRC’s Metropolitan Transportation Plan and the update, Destination 2030, the King County
Plan, Sound Transit’s Sound Move Program and its Long Range Vision Plan, and Washington
State Department of Transportation’s Puget Sound Regional HOV System Plan.

Table 2-25. Compatibility with Regional and Local Plans and Projects Ratings

Alt4: Alt 6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/BRT

1995 Action 1-90 LRT I-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
O e (] o o

Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

Alternative 1 had the lowest ratings, reflecting no action to implement long standing regional and
local plans to improve SR 520’s transportation performance and to complete the regional HOV
system plan. Alternative 2 had the next lowest rating, with no improvement to SR 520 but it
would include I-90 HCT which would be consistent with the Sound Transit Long Range Vision.
Alternative 3 would have the highest rating, as it would be consistent with regional plans that
promote alternatives to non-HOV travel, and it would be consistent with Sound Transit’s Long
Range Vision. All of the alternatives with eight-lanes (including an added general-purpose lane)
were rated as slightly lower, although they would still support HOV travel. Alternative 3 had the
highest rating, reflecting consistency with regional highway plans and with Sound Transit's long
range system plan. Alternative 5 and 6 would require a change to Sound Transit’s long-range
vision, but, as defined, still meet the transit capacity requirements and objectives of the long-
range vision. Alternatives 7 and 8 would have lower ratings because BRT/HOV does not
address long-range transit capacity constraints in downtown Seattle and the University District.

2.3.2 System Continuity

Criteria Definition: Does the alternative maintain continuity and connectivity with the regional
transportation system and eliminate or improve existing system bottlenecks?

The ratings in Table 2-26 reflect continuity for the HOV and HCT systems and for overall traffic
continuity on the freeway system.
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Table 2-26. System Continuity Ratings

Alt4: Alt 6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw/ HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/BRT

1995 Action I1-90 LRT 1-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
O e Qo “ ] ®

Least Effective, Low Effectiveness, Medium Effectiveness, | Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

Alternatives 1 and 2 received the lowest ratings because they would not complete the regional
HOV system, and would also represent a constraint for improving I-405 because there would be
no additional receiving capacity on SR 520.

Alternatives 3, 5 and 7 all have higher ratings because they all would provide a continuous HOV
connection across the lake. The HCT routes are assumed to have a similar continuity ratings,
regardless of whether they would be I-90 or SR 520. Although an I-90 HCT route is assumed in
long range operating scenarios for Sound Transit’s Central Link system, the SR 520 routes as
defined would also provide continuity within the system. They would involve continuous
service between the Eastside and downtown Seattle and they effectively connect with Central
Link as well as other transit services. However, the effectiveness of Alternative 7°s BRT
element (as noted earlier) depends on operating constraints on downtown Seattle and University
District streets.

Alternatives 4 and 6 would have increased effectiveness ratings because they involve the same
HOV and HCT components of Alternatives 3 and 5 and they add general-purpose lanes.
Alternative 8 is rated lower because of the likelihood that the BRT system would ultimately be
constrained by the limited capacity for buses on downtown Seattle and University District
streets.

2.3.3 Compatibility with Statewide, Regional, and Local TDM and Land Use Plans and
Programs

Criteria Definition: Is the alternative consistent with statewide, regional, and local TDM and
land use goals and policies?

As shown in Table 2-27, Alternatives 1 and 2 would be rated lowest because planned population
and employment growth in the region would outpace cross-lake capacity, particularly on SR 520,
which is already unable to meet current demand. The other alternatives are all rated similarly
because they differ only in the choice of route for HCT and whether or not added general-
purpose capacity would be offered. The HOV and HCT elements would be consistent with plans
at all levels. The general-purpose lanes included in the eight-lane alternatives would have a
mixed rating for compatibility on its own. The added general-purpose lanes in Alternatives 4, 6
and 8 would be consistent with the levels of growth planned, and they are compatible with
planning policies regarding effective commercial mobility. However, they are less compatible
with regional and local planning policies that call for reduced reliance on general-purpose travel.
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Table 2-27. Compatibility with Statewide, Regional and Local TDM and
Land Use Plans and Programs

Alt4: Alt 6:

Alt1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP w/l-90 HOV & GP & Alt7: HOV/IBRT

1995 Action 1-90 LRT I-90 LRT LRT HCT HCT HOV/BRT & GP

Rating Key
WORST BEST
) e o ) ®

Least Effective, Low Effectiveness, Medium Effectiveness, Increased Effectiveness, Most Effective,

Most Impacts Medium Impacts Low Impacts No Impact Improved Conditions

24 SUMMARY OF RATINGS

Table 2-28 compiles the ratings for all of the criteria that received ratings in the discussions

above.
Table 2-28.
Summary of Transportation Criteria Ratings
Alt 4: Alt 6:
Alt 1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP wil-90 HOV & GP & 520 Alt 7: HOVIBRT
Action I-90LRT | I-90LRT LRT 520 HCT HCT HOV/BRT &GP
Person Throughput
Vehicle Volumes
Mode
Share

Transit Volumes
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¢6e 6

Travel Time
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Table 2-28.
Summary of Transportation Criteria Ratings (Continued)
Alt 4: Alt 6:
Alt 1: Alt 2: Alt 3: HOV & Alt 5: HOV & Alt 8:
No S&Pw HOV w/ GP wil-90 HOV & GP & 520 Alt 7: HOV/IBRT
Action | IK9OLRT | I-90LRT LRT 520 HCT HCT HOV/BRT | &GP
Compatibility

(Regional/Local
Trans. Plans &

Projects OO0 | @ | @@ | @10 @ O

System

Continuity ONECENE BN BN BN BECENG

Land Use/TDM

Plan Compatibility

@)

@)

D

()

d

()

d

d

Rating Key

* Preliminary Ratings. Additional Analysis is being conducted

WORST

BEST

o

<]

o
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Least Effective
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Medium Effectiveness

Increased Effectiveness

Most Effective
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3 ENVIRONMENTAL FINDINGS

The chapter summarizes the environmental findings for the multimodal alternatives for the
Trans-Lake Washington Project. This summary is based on Appendix E to this report, which
includes a detailed description of the affected environment; environmental consequences; and
potential avoidance, minimization, or mitigation measures for 12 environmental analysis areas.
The environmental findings are based on the screening criteria adopted by the Trans-Lake
Washington Executive Committee on October 25, 2000. The screening criteria are described at
the beginning of the discussion for each resource section. A ratings table for each environmental
criterion is included at the end of each section. A summary table including the ratings for all
environmental criteria is included at the end of this chapter.

3.1  AIR QUALITY

Screening Criteria: A screening-level evaluation of potential effects of changes in emissions of
nitrogen oxides (NOy), carbon monoxide (CO), and volatile organic compounds (VOCs) from
operation will be conducted based on professional judgment and the experience of other similar
projects. Anticipated VMT, VHT, and average vehicle speed will be used to assess the potential
for alternatives to demonstrate conformity with requirements of the Clean Air Act Amendments.

3.1.1 Impacts of Each Alternative

All alternatives would involve high volumes of traffic and periods of congestion that would
affect the degree of vehicle emissions. By the 2020 Baseline, regional air quality is projected to
be within current federal standards, in part because vehicles will be required to operate more
cleanly. For this multimodal analysis, the traffic data for the alternatives is not sufficient to
assess the potential for each alternative to cause the region to exceed air quality thresholds.
Therefore, this analysis does not focus on the regulatory threshold, but rather reflects the relative
increase in emissions that would be expected.

All alternatives would result in some level of temporary construction impacts, consisting of
fugitive dust, increases in particulate matter (PM;, and PM; 5), and small amounts of
construction machinery emissions (CO and NOy).

3.1.1.1 Alternative 1 (No Action)

Alternative 1 is the alternative against which the projected daily traffic volumes, VHT, and
average travel speed of all the other alternatives were compared in order to rank impacts on air
quality. Primary emphasis was placed on daily traffic volume, using VHT and average travel
speed to distinguish between two alternatives if their volumes were very close.

For reference, daily traffic volumes for the No Action Alternative in year 2020 are projected to
be 28 percent greater than those in 1995. Likewise, VHT is projected to be 90.8 percent greater
and average travel speed 30.4 percent lower. These numbers indicate that, unless substantial
reductions are made in vehicle emissions, the No Action Alternative is likely to have some
impact on air quality.
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For this programmatic-level analysis, a qualitative comparison of the impacts relative to the No
Action Alternative were made, recognizing that the traffic data upon which the comparison is
based are in preliminary stages of development. Since this alternative had the second lowest
projected daily volumes of all alternatives, it was assumed to carry a least impact rating.

3.1.1.2 Alternative 2 (Safety & Preservation, I-90 LRT)

Alternative 2 had the lowest projected daily volumes of all alternatives. It also had conflicting
indicators of congestion, with VHT being higher than the No Action Alternative, but average
travel speed also being slightly higher. For this reason, Alternative 2 was given the same rating
as the No Action Alternative.

3.1.1.3 Alternative 3 (SR 520 HOV, [-90 LRT)

Alternative 3 had slightly higher projected daily volumes than the No Action Alternative. VHT
and average traffic speed both indicated reduced congestion, with VHT being lower than the No
Action Alternative, and average travel speed being slightly higher. For this reason, Alternative 3
was given the same rating as the No Action Alternative.

3.1.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 had the third highest traffic volumes of the multimodal alternatives. Both VHT and
average travel speed are projected to increase slightly above the No Action Alternative.
Therefore, Alternative 4 is assumed to have medium impacts.

3.1.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

Alternative 5 had slightly higher projected daily volumes than the No Action Alternative. VHT
and average travel speed both indicated reduced congestion, with VHT being lower than the No
Action Alternative, and average travel speed being slightly higher. For this reason, Alternative 5
was given the same rating as the No Action Alternative.

3.1.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 had the second highest traffic volumes. Both VHT and travel speed are projected to
increase slightly above the No Action Alternative. Therefore, Alternative 6 is assumed to have
medium impacts.

3.1.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 had slightly higher projected daily volumes than the No Action Alternative.
However, VHT is projected to increase slightly and travel speeds are projected to decrease as
compared to the No Action Alternative. Therefore, Alternative 7 is assumed to have low impacts.

3.1.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 had the highest projected daily volumes of all alternatives. VHT is also projected to
be higher than the No Action Alternative. Travel speed shows the largest improvement of all
alternatives projected to decrease as compared to the No Action Alternative. However, based on
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the high daily traffic, Alternative 8 is assumed to have the most impacts of the multimodal
alternatives.

3.1.2 Rating of Alternatives

Because of the programmatic-level of detail for this screening analysis, no mitigation is proposed
for any operational impacts. Appropriate project-level mitigation will be identified during
preparation of the environmental impact statement. Mitigation for construction impacts would be
required. The multimodal alternatives were given two ratings: (1) relative impacts and mitigation
required for each alternative, and (2) the feasibility of that mitigation. In addition, the
alternatives were ranked based on the impacts associated with each alternative and the feasibility
of mitigating those impacts. Each alternative was ranked relative to the other alternatives with
Alternative 8 being the least impact to air quality resources, and Alternative 1 having the most
impacts (Table 3-1).

Table 3-1. Air Quality Impact Rating

Altemative

1: 2: 3 4: §: 6: 8:

No S&P, 1-90 | HOV, I-90 | HOV, GP, | HOV, §20 | HOV, GP, 7: HOV/
Air Quality Action LRT LRT 1-90 LRT HCT 520 HCT | HOV/ERT | BRT, GP
Impacts and
Extent of (] ¢} ) &) 4 &) O O
Mitigation least least least medium least medium least most
Required
Feasibility of ¢ (]
Proposed NA medium medium medium medium medium medium medium
Mitigation feasibility | feasibility | feasibility | feasibility | feasibility | feasibility | feasibility
Ranking 7 8 6 3 5 2 4 1
RATING KEY

WORST - BEST
O &) P e ®
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment

3.2 WATER RESOURCES

Screening Criteria: A qualitative analysis of potential impacts on surface and ground water,
including the State 303(d) list of water bodies that do not meet water quality standards, will be
conducted. The amount of new pollution-generating surface will be estimated, with consideration
of measures necessary to avoid untreated discharges. The relative availability of land to
accommodate stormwater runaoff treatment measures will be considered. In addition, existing
Aooding problems in receiving streams will be identified.

3.21 Impacts of Each Alternative

The proposed alternatives have many of the same impacts on water resources. Alternative 6
would have the greatest overall impact because it would have the widest configuration in the
SR 520 corridor. However, many of the impacts associated with width such as increased
pollutant-generating impervious surface (PGIS) and total impervious area (TIA) are easily
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mitigated through the use of conventional water quality treatment and detention best
management practices (BMPs) (except on the floating bridge). The substantial impacts
associated with each alternative are summarized in Table 3-2.

3.2.2 Rating of Alternatives

As indicated in Table 3-3 Alternatives 3, 4, 5, and 6 would impact the greatest number of water
resources. Alternative 6 would have the greatest impact on water quality and hydrology because
it would create the most impervious surface area.

The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts. Each alternative was ranked relative to the other alternatives, with 8 being the
least impact on water resources, and 1 being the alternative with the most impacts. In general, the
alternative with the widest typical footprint would have the greatest impact.

Some impacts associated with Alternatives 3, 4, 6, 7, and 8 could be avoided by removing the
cut-and-cover tunnel underneath the Montlake Cut. Impacts on Bear Creek associated with
Alternatives 3, 4, 5, and 6 could be avoided by realigning the HCT segment and by placing fill
south of the SR 520 alignment. Alternatives 7 and 8 could also avoid impacting water resources
by placing fill south of the SR 520 alignment in the Redmond area.

Table 3-2. Summary of Substantial Water Resources Impacts

Altemative
4: 6:
1: 2: 3: HOV, 5: HOV, 7: 8:
No S&P, HOV, GP, HOV, GP, HOV/ HOV/
Impacts Action |[I-90LRT(I-90 LRT(I-90 LRT|520 HCT (520 HCT| BRT |[BRT, GP
Direct
Place Yarrow Creek in a X X X X X X
culvert or relocated channel
Extend Goff Creek culvert, put X X X X X X
tributary in a pipe or relocate
Extend culvert North Branch X X X X
Kelsey Creek
Fill north of SR 520 in Bear X X X X X X
Creek floodplain
New bridge over Bear Creek, X X X X X
fill in floodplain, loss of riparian
vegetation, confined channel
New bridge over the X X X X X
Sammamish River, fill in
floodplain
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Table 3-2. Summary of Substantial Water Resources Impacts (continued)
Altemative
1: 2: 3: 4: 5: 6: 7. 8:
No s&P, | Hov, | Hov, | Hov, | Hov, | HOw | Howvs
Action [I-90LRT(I-90LRT| GP, |520HCT| GP, BRT (BRT, GP
Impacts 1-90 LRT 520 HCT
Construction

Shoreline construction Foster
Island and Portage Bay: X X X X X X X
increased turbidity and spills

Construction of cut-and-cover
tunnel under Ship Canal: X X X X X X
increased turbidity and spills

Nearshore construction/over-
water work, Lake Washington: X X X X X X X
increased turbidity and spills

Yarrow Creek culvert

extensions: increased turbidity X X X X X X
and spills

Goff Creek culvert extensions,

pipe/relocate tributary:

temporary stream by-pass, X X X X X X

increased turbidity and spills
(north of SR 520)

Cut-and-cover tunnel under
Goff Creek: temporary stream

by-pass, increased turbidity X X X X X
and spills (south of SR 520)

North Branch Kelsey Creek
culvert extension: increased X X X X
turbidity and spills

Construction of a bridge,
Sammamish River: increased X X X X X
turbidity and spills

Modification of SR 520 bridge;
Sammamish River: increased X X X X X
turbidity and spills

Construction of aerial
structure, Bear Creek:: X X X X X
increased turbidity and spills

T
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Table 3-3. Water Resources Impact Rating

Altemative
Water Resources 1: 2: 3: 4: 5: 6: 7: 8:
No S&P, 190 | HOV, 190 | HOV, GP, | HOV, 620 | HOV, GP, | HOV/BRT HOV/
Action LRT LRT 190 LRT HCT 520 HCT BRT, GP
Impacts and Extent (] (¢ ] O O (@] O ®) O
of Mitigation least medium most most most most most most
Required
Feasibility of NA, O @] O O o] O O
Proposed Mitigation least least least least least least least
feasible feasible feasible feasible feasible feasible feasible
Ranking 8 7 3 2 4 1 6 5
RATING KEY
WORST B> BEST
O O > d ®
Most Impacts Medium Impacts Least Impacts MNo Impact Improved Environment

3.3 FISH-BEARING STREAMS/THREATENED AND ENDANGERED SPECIES

Screening Criteria: A qualitative assessment of potential direct effects on Lake Washington and
known, mapped streams bearing listed and proposed fish species will be conducted. Potential
direct effects will be reported by numbers of streams and amount of waterbody affected. A
qualitative rating will reflect the seriousness and probability of the potential direct and indirect
effects and potential difficulty in complying with requirements of the Endangered Species Act.

This analysis includes State sensitive and priority species and habitats, as well as State and
federally listed threatened and endangered species per the request of Washington State

Department of Fish and Wildlife (WDFW) (letter to K. Farley from WDFW, February 23, 2001).

3.3.1 Impacts of Each Alternative

The proposed alternatives have many of the same impact on water and fishery resources.
Alternative 6 would have the greatest overall impact because it would have the widest
configuration. The most substantial construction-related impacts on fishery resources are
increased turbidity, sedimentation and erosion, potential pollutant loading from spills, and the
disruption of riparian vegetation. Long-term impacts would occur because of increased runoff
and pollutant loading from impervious surface areas and shading of aquatic habitat by aerial
structures. However, many of the short- and long-term impacts can be mitigated through the use
of conventional water quality treatment and detention BMPs (except on the floating bridge). The
substantial impacts associated with each alternative are summarized in Table 3-4.

The impacts summarized in Table 3-4 would be difficult or impossible to mitigate and should be
avoided, where possible.
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Table 34. Summary of Substantial Fishery Resources Impacts
Alternative
4: 6:

1: 2: 3: HOV, 5: HOV, 8:

No |S&P, I-90( HOV,I- | GP, I-90 |HOV, 520| GP, 520 7: HOV/
Impacts Action LRT 90 LRT LRT HCT HCT |HOV/IBRT|BRT, GP
Direct Impacts
Increased shading and/or
predator fish habitat in Portage X X X X X X X
Bay/Foster Island area
Fill north of SR 520 in Bear
Creek floodplain X X X X X X
New bridge over Bear Creek X X X X X
Modified SR 520 bridge over the
Sammamish River, fill in X X X X X X
floodplain
Modified HCT bridge over the
Sammamish River, fill in X X X X X
floodplain
Construction Impacts
Shoreline construction Foster
Island and Portage Bay X X X X % X X
Construction cut and cover
tunnel under Ship Canal A X X X 5
Nearshore construction/over-
water work; Lake Washington X X X X X X X
Construction of aerial structure; X X X X X
Bear Creek

3.3.1.1 Alternative 1 (No Action)

The No Action Alternative would not have any new direct impact on fishery resources. Fish
passage conditions at the existing culverts would not change and existing PGIS would not be
retrofitted with water quality treatment and detention BMPs. Fishery resources would continue to
be impacted by these factors.

3.3.1.2 Alternative 2 (Safety & Preservation, {-90 LRT)

Alternative 2 would replace the existing Portage Bay and SR 520 floating bridges, which would
increase shading in the shallow water areas of Portage Bay and Foster Island. There would also
be some in-water construction impacts in these areas during the removal of existing piers and the
installation of new ones. However, the new bridge sections would require fewer support piers,
potentially reducing the predator fish habitat.

The LRT facilities would impact the riparian vegetation of Goff and Valley creeks adjacent to
SR 520 east of [-405, particularly if a cut-and-cover tunnel is constructed at Goff Creek. A bored
tunnel would eliminate these impacts. The LRT structures crossing the Sammamish River, Bear
Creek, and Valley Creek would result in additional shading to these streams. The LRT would

tol Finedi
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also increase the runoff volumes to the area streams, although the pollutant loading would not
increase because the fixed-guideway LRT is non-PGIS.

3.3.1.3 Alternative 3 (SR 520 HOV, {-90 LRT)

Potential impacts on fishery resources for Alternative 3 would be similar to those discussed for
Alternative 2. However, the addition of HOV lanes along portions of SR 520 would produce a
wider road surface, which would increase the runoff volumes and habitat losses at the stream
crossings. Adequate stormwater retention/detention and treatment BMPs would minimize
potential impacts on water quantity/quality in the area streams. Using retaining walls or elevated
structures to minimize filling in areas adjacent to streams crossed by the alignment would
minimize the loss of habitat.

Alternative 3 includes a cut-and-cover tunnel across the Montlake Cut, resulting in substantial in-
water construction that could potentially impact resident fish and migration of adult salmonids
returning to the Lake Washington watershed. Restricting in-water construction to the WDFW-
approved window of time and providing continuous passage routes through the construction area
for adult migrants would minimize impacts on anadromous fish.

The wider bridge section through Portage Bay and Foster Island would increase the shading
effects in shallow water habitat. Despite the wider bridge section, the number of in-water
supporting piers would decrease compared to the existing bridge. Therefore, habitat preferred by
predator fish species is expected to decrease.

In addition to new LRT structures over the Sammamish River and Bear Creek, Alternative 3
would widen the SR 520 bridge over the Sammamish River and potentially require additional fill
in the Bear Creek floodplain.

3.3.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Potential impacts on fishery resources for Alternative 4 would be similar to those discussed for
Alternative 3. However, the addition of HOV and GP lanes along portions of SR 520 would
produce a wider road surface, which would increase the runoff volumes and habitat losses at the
stream crossings. The wider bridge sections through Portage Bay and Foster Island would
increase the shading effects (compared to narrower bridge alternatives), although the number of
in-water piers would decrease (compared to existing conditions). To minimize the impacts in the
Foster Island area, some of the shallow water habitat could be modified to provide habitat better
suited for juvenile salmonids than resident fish. These modifications could include capping the
relatively steep-banked muddy shoreline habitat with sand or sand/gravel material to produce
gradually sloping beaches.

The increased width proposed by Alternative 4 along the SR 520 corridor would require either
extending the existing culverts under the highway, replacing the culverts with structures that
improve fish passage (bottomless culvert, bridge, etc.), or supporting the additional width
requirements with an aerial structure. However, all of these options would result in some loss of
habitat.
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3.3.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

Potential impacts on fishery resources for Alternative 5 would be similar to those discussed for
Alternative 3. However, Alternative 5 would have more impervious surface area along the

SR 520 corridor between Lake Washington and I-405, which would increase runoff volumes and
habitat losses at the stream crossings. This alternative would have a bored transit tunnel under
the Montlake Cut, thereby eliminating a substantial amount of in-water construction work.

3.3.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Potential impacts on fishery resources for Alternative 6 would be similar to those discussed for
Alternative 4. However, the inclusion of HCT along the SR 520 corridor would result in the
widest impervious surface area between I-5 and 130th Avenue NE of all the alternatives. This
would produce the greatest runoff volumes and habitat losses at the stream crossings, as well as
the greatest shading impacts in the shallow water habitat in Portage Bay, Foster Island, and Lake
Washington.

3.3.1.7 Alternative 7 (SR 520 HOV/BRT)

Potential impacts on fishery resources for Alternative 7 would be similar to those discussed for
Alternative 3, except that Alternative 7 would be about 8 feet wider to accommaodate the
separation between the BRT and the GP lanes. Alternative 7 does not have associated HCT
crossings of the Sammamish River and Bear Creek, although the SR 520 Sammamish River
bridge would be widened and fill would be added to the Bear Creek floodplain. This floodplain
filling could be avoided by shifting the alignment south of the existing highway.

3.3.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Except for a slightly wider roadway to accommodate a separation between the GP and BRT
lanes, Alternative 8 would have impacts similar to Alternative 4 west of West Lake Sammamish
Parkway. East of that point, the impacts would be the same as Alternative 7.

3.3.2 Rating of Alternatives

The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts (Table 3-5). Each alternative was ranked relative to the other alternatives, with 8
being the alternative with the least impact on fish resources, and 1 being the alternative with the
most impacts. In general, the alternative with the widest typical footprint could potentially have
the greatest impact. The typical footprint was used as the primary measure of impacts for the
following reasons (in order of importance):
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e  Wider footprints could potentially have greater direct impacts, such as culvert extensions,
loss or modification of instream habitat, and shading, which would be difficult to
mitigate.

e  Wider footprints would create more total new impervious surface area, which could
potentially impact streams through increased downstream erosion and sedimentation.

e Several of the proposed alternatives have approximately the same footprint, but would
create different amounts of PGIS. Alternatives that create more PGIS would have greater
potential impact on streams and lakes than alternatives that create less PGIS. However,
these impacts could be mitigated through implementation of water quality treatment

BMPs.
Table 3-5. Fishery Resources Impact Rating
Altemative
4: 6:
1: 2: 3: HOV, 5: HOV, 8:
Fish-Bearing No S&P, I- HOV, I- GP, I-90 HOV, GP, 520 7: HOV/
Streams Action 90LRT 90LRT LRT 520 HCT HCT HOV/BRT | BRT, GP
Impacts and Extent [ ] (] €] €] o O
of Mitigation no least medium medium least most least least
Required
Feasibility of NA ] 4 ¢ o O
Proposed Mitigation most low low medium least medium medium
feasible feasibility feasibility feasibility feasible feasibility feasibility
Ranking 8 7 4 2 2, 1 6 5
RATING KEY
WORST » BEST
O &) > e d ®
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment

Avoidance measures identified in the water resources section could also be used to avoid impacts
on fishery resources. In addition, impacts on Goff and Valley creeks under Alternatives 2
through 6 could be avoided by crossing Goff Creek with a bored tunnel.

3.4 CRITICAL UPLAND HABITAT/THREATENED AND ENDANGERED SPECIES

Screening Criteria: A qualitative assessment of potential direct and indirect effects on known,
mapped critical upland habitat and listed threatened and endangered species will be prepared.
Potential effects will be estimated using data firom existing records and professional judgment.
Results will be reported by area of habitat affected, along with a qualitative rating that reflects
the seriousness and probability of the impacts and potential difficulty in complying with
requirements of the Endangered Species Act.

The analysis includes State sensitive and priority species and habitats, as well as State and
federally listed threatened and endangered species, per the request of WDFW (letter to K. Farley
from WDFW, February 23, 2001).
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3.4.1 Impacts of Each Alternative

The proposed alternatives have many of the same impacts on priority habitats and species (PHS).
Most of the alternatives have similar impacts in areas with concentrations of PHS locations (e.g.,
Portage Bay, Foster Island, Yarrow Bay, and Sammamish/Bear Creek). Alternative 6 would have
the greatest overall impacts because it would have the widest configuration. Avoidance,

minimization, and mitigation in many of these areas is difficult because the habitat is unique and

because shifting the alignment to avoid impacts is often not possible because PHS locations are
present on both sides of the proposed alignment.

The significant impacts associated with each alternative are summarized in Table 3-6. The
impacts summarized in Table 3-6 would be difficult or impossible to mitigate and should be

avoided, where possible.

Table 3-6. Summary of Substantial Impacts on PHS
Altemative
2: 3: 4: 5: 6: 8:
S&P, 1-90 | HOV, I-90| HOV, GP,|HOV, 520|HOV, GP, 7: HOV/
Impacts Action LRT LRT |I-90LRT| HCT |520HCT |HOV/BRT|BRT, GP
Direct
Fill north of SR 520 in PHS
associated with Bear Creek X X X ® X %
New bridge over priority
habitat at Bear Creek, fill in X X X X X
priority habitat, loss of riparian
vegetation, confined channel
Direct impacts on PHS from
new bridge over the
Sammamish River, fill in X X X X X
priority habitat associated with
floodplain
Direct impacts on PHS at
Portage Bay and Foster Island A - A X x X %
Direct impacts on PHS at
Fairweather Bay, Cozy Cove, X X X X X X X
Yarrow Bay
Construction (Indirect Impacts on PHS)
Shoreline construction Foster
Island and Portage Bay X X x X %
Construction of cut-and-cover
tunnel under Ship Canal x X X X X %
Nearshore construction/over-
water work; Lake Washington = - " A % ¥ %
Construction of a bridge; X X X X X
Sammamish River
Modlﬁcatlgn of.SR 520 bridge; X X X X X
Sammamish River
Construction of aerial
structure; Bear Creek X X X X X
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3.4.1.1 Alternative 1 (No Action)

The No Action Alternative would not have any new direct impacts on PHS. However, because it
was assumed that the existing PGIS would not be retrofitted with water quality treatment and
detention BMPs, PHS resources would continue to be indirectly impacted by stormwater runoff.

3.4.1.2 Alternative 2 (Safety & Preservation, [-90 LRT)

Alternative 2 would have long-term, but minor, direct impacts and construction impacts on PHS
associated with Portage Bay, Union Bay/Foster Island, and Yarrow Bay. This alternative would
include retrofitting SR 520 with water quality treatment BMPs, which means that Alternative 2
would have fewer indirect impacts on PHS than the No Action Alternative.

The I-90 LRT facilities would have substantial direct impacts on PHS associated with the
Sammamish River and Bear Creek at the two proposed crossings.

3.4.1.3 Alternative 3 (SR 520 HOV, I-90 LRT)

Potential impacts on PHS for Alternative 3 would be similar to those discussed for Alternative 2.
However, the addition of HOV lanes along SR 520 would have more direct impacts on PHS
associated with Portage Bay, Union Bay/Foster Island, and Cozy Cove/Yarrow Bay and would
also include direct impacts on PHS associated with Bear Creek. Alternative 3 would include
construction of a cut-and-cover tunnel under the Montlake Cut, which would have substantial
temporary water quality impacts and potential indirect impacts on PHS. This alternative would
have minor indirect impacts on PHS downstream of Kelsey and Goff Creeks.

The I-90 LRT facilities would have the same impacts on PHS associated with the Sammamish
River and Bear Creek as described for Alternative 2.

3.4.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 would include the addition of HOV and GP lanes along portions of SR 520, and
would have similar, but greater, direct impacts on PHS associated with Portage Bay, Union
Bay/Foster Island, Cozy Cove/Yarrow Bay, and Bear Creek than Alternative 3. Alternative 4
would include construction of a cut-and-cover tunnel under the Montlake Cut, which would have
substantial temporary water quality impacts and potential indirect impacts on PHS, similar to
Alternative 3. Alternative 4 would also have similar, but slightly greater, indirect impacts on
PHS downstream of Kelsey and Goff Creeks as compared to Alternative 3.

The I-90 LRT facilities for Alternative 4 would have the same impacts on PHS associated with
the Sammamish River and Bear Creek as described for Alternative 2.

3.4.1.5 Alternative 5§ (SR 520 HOV, SR 520 HCT)

Potential impacts on PHS for Alternative 5 would be similar to those described for Alternative 3.
However, Alternative 5 would include additional impacts on PHS from HCT facilities located in
Union Bay/Foster Island and Cozy Cove/Y arrow Bay.

tol Finedi
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Alternative 5 would not include construction of a cut-and-cover tunnel under the Montlake Cut,
and, therefore, would not have substantial temporary water quality impacts and potential indirect
impacts on PHS.

This alternative would have similar, but slightly greater, indirect impacts on PHS downstream of
Kelsey and Goff Creeks compared to Alternative 4.

The HCT facilities would have the same impacts on PHS associated with the Sammamish River
and Bear Creek as Alternative 2.

3.4.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 would have the greatest direct impacts on PHS because it would have the widest
footprint across Portage Bay, Union Bay/Foster Island, Cozy Cove/Yarrow Bay, and Bear Creek.

Alternative 6 would have the greatest long-term indirect impacts on PHS associated with
changes in water quality and hydrology due to increased area of impervious surface and pollutant
loading. Alternative 6 would include construction of a cut-and-cover tunnel under the Montlake
Cut, which would have substantial temporary water quality impacts and potential indirect
impacts on PHS.

The HCT facilities would have substantial impacts on PHS associated with the Sammamish
River and Bear Creek at the two proposed crossings.

3.4.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 would have direct and indirect impacts on PHS associated with Portage Bay, Union
Bay/Foster Island, Cozy Cove/Yarrow Bay, and Bear Creek that are similar, but slightly greater,
than those under Alternative 3.

For Alternative 7, long-term indirect impacts on PHS associated with changes in water quality
and hydrology due to increased impervious surface area and pollutant loading would be similar
to, but greater than, those associated with Alternative 3.

Alternative 7 would not include HCT crossings of the Sammamish River and Bear Creek and
would avoid the impacts on PHS at these locations.

3.4.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 would result in similar, but slightly greater (due to wider footprint), direct and
indirect impacts on PHS compared to those of Alternative 7.

Alternative 8 does not include HCT crossings of the Sammamish River and Bear Creek and
would avoid the impacts on PHS at these locations.

3.4.2 Ratings of Alternatives

Alternatives 4, 6, and 8 would have wider footprints and would potentially have the most
substantial impacts on PHS.

tol Finedi
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The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts (Table 3-7). Each alternative was ranked relative to the other alternatives, with the
ranking of 8 being the alternative with the least impacts on PHS, and the ranking of 1 being the
alternative with the most impacts. In general, the alternative with the widest typical footprint
would have the greatest impact.

Table 3-7. Priority Habitat and Species Impact Rating

Altemative
4: 6:
1: 2: 3: HOV, 5: HOV, 8:

Critical Upland No S&P, I- HOV, I- GP, I-90 HOV, GP, 520 Vi HOV/
Habitat Action 90LRT 90LRT LRT 520 HCT HCT HOV/BRT | BRT, GP
Impggts and Extent o ™ ™ e} o™ o o™ e}
ofMltpgatton least medium medium most medium most medium most
Required

. ® &) O O O O O
Feasibility of NA medium lowy least least least least least
Proposed Mitigation feasibility feasibility feasible feasible feasible feasible feasible
Ranking 8 7 6 2 3 1 5 4
RATING KEY

WORST p  BEST
O O > ®
Most Impacts Medium Impacts Least Impacts MNo Impact Improved Environment

3.5 WETLANDS AND SHORELINES

Screening Criteria: A preliminary quantitative estimate of potential direct effects on known,
mapped wetlands and shorelines will be developed. The project effects will be enumerated by
area and type of wetland affected (using currently available wetlands mapping), with qualitative
evaluation of likely functional impacts. A broad-level analysis of habitat connectivity issues for
non-ESA-listed species within the study area will also be included.
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3.5.1 Impacts of Each Alternative
Table 3-8 summarizes the approximate wetland impacts associated with each alternative.

Table 3-8. Estimated Wetland Impacts Summary *” (in Acres), by Alternative

Alternative ©
2: 3: 4: 5: [N 8:
Wetland 1 S&P, 190 | HOV,1-90 | HOV,GP, | HOV,520 | HOvV, GP, 7: HOV/BRT,

category” | No Action LRT LRT 190 LRT HCT 520 HCT | HOV/BRT GP

Category | 0 37 59 7.8 6.9 103 6.6 7.7

Category 0 0 14 14 14 14 14 1.4
I}

Category 0 0.9 8.4 8.2 8.3 96 8.3 8.2
1

Category 0 0 1.0 04 1.0 04 09 0.3
v

Total 0 4.6 16.7 17.8 17.6 21.7 17.2 17.6

a

All areas estimated from aerial photographs, USFWS National Wetland Inventory Maps, and Local Wetland Inventory
Maps. Field investigations have only been performed along the SR 520 corndor. Impact footprints are based on preliminary
design and do not reflect the limits of actual cut and fill.

Calculated areas do not include unvegetated aquatic areas. These areas are not regulated as wetlands, but may still be
regulated under Sections 401 and 404 of the CWA, Section 10 of the Rivers and Harbors Act, and HPA

Impact calculations for Altematives 2 through 6 do not include HCT impacts on the Sammamish River and Bear Creek that
would occur outside the SR 520 right-of-way.

{Ecology 1993). Category | is the highest quality classification of wetlands

3.5.1.1 Alternative 1 (No Action)

The No Action Alternative does not propose any new construction. As a result, no new
environmental impacts would be expected.

3.5.1.2 Alternative 2 (Safety & Preservation, {-90 LRT)

Alternative 2 would have the second least impacts, although the impacts themselves would be
considered high. Impacts on the wetlands associated with Portage Bay and Union Bay would
cover a greater area than those proposed under Alternatives 3 and 7, but the overall area of
impact would be by far the smallest (4.7 acres). There would be no impacts associated with the
mitigation site at Yarrow Bay Creek. It might be feasible to mitigate the potential impacts on the
other wetlands between Lake Washington and [-405. The impacts on the Sammamish River/Bear
Creek area would be considered high, but would affect a small area.

The proposed HOV crossings of the Sammamish River and Bear Creek could be moved to
existing structures or to the south side of SR 520.

The proposed LRT alignment for Alternative 2 would cross Lake Washington on the existing
I-90 bridge and would not impact wetlands or shorelines in Seattle or Lake Washington. The
alignment would be placed on the west side of Bellevue Way/112th Avenue NE to avoid impacts
on Mercer Slough. There would be impacts in the Redmond area related to the new crossing of
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the Sammamish River and Bear Creek. Both of these streams are waters of statewide
significance and have associated Category I wetlands. While the area of impact would be small,
it would be very difficult to mitigate. Therefore, the impact would be considered high. These
impacts would occur outside the area that was field verified, and are not included in the
calculated impacts shown in Table 3-8.

3.5.1.3 Alternative 3 (SR 520 HOV, I-90 LRT)

Alternative 3 would have the third least impacts. Impacts in the Portage Bay/Union Bay area
would be the smallest of any of the build alternatives, but there would be substantial impacts to
wetlands associated with Yarrow Bay Creek, the Sammamish River, and Bear Creek. Because
these wetlands provide unique ecological functions and are of sociocultural value, mitigation
would be very difficult. The total area of wetland impact would be approximately 16.7 acres, and
the overall impact rating would be high. Impacts from the LRT would be the same as those
described for Alternative 2.

Recommendations for avoiding or minimizing impacts would be the same as those noted for
Alternative 2.

3.5.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 would have the second most impacts. Impacts associated with this alternative
would be similar to those described for Alternative 3 (high), but the total area of wetland impact
would be larger, approximately 17.8 acres. Impacts from the LRT would be the same as those
described for Alternative 2.

Recommendations for avoiding or minimizing impacts would be the same as those noted for
Alternative 2.

3.5.1.5 Alternative 5§ (SR 520 HOV, SR 520 HCT)

Alternative 5 would have the most impacts of the six-lane alternatives. Impacts associated with
this alternative would be similar to those described for Alternative 3, but the total area of wetland
impact would be larger, approximately 17.6 acres. Impacts on the Sammamish River and Bear
Creek from the HCT alignment would be the same as those described for Alternative 2.

Recommendations for avoiding or minimizing impacts would be the same as those noted for
Alternative 2.

3.5.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 would have the greatest impacts of all of the alternatives. The wider footprint
contributes to the greater impact. The impacts on wetlands associated with Portage Bay, Union
Bay, Yarrow Bay Creek, the Sammamish River, and Bear Creek would be high and would be
difficult to mitigate. Impacts from the HCT would be the same as those described for
Alternative 5.

Recommendations for avoiding or minimizing impacts would be the same as those noted for
Alternative 2.
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3.5.1.7 Alternative 7 (SR 520 HOV/BRT)

Impacts associated with this alternative would be similar to those described for Alternative 3
(high), but the total area of wetland impact would be larger, approximately 17.2 acres.

Recommendations for avoiding or minimizing impacts would be the same as those noted for
Alternative 2.

3.5.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 would have the third greatest impacts, after Alternatives 4 and 6. Impacts
associated with this alternative would be similar to those described for Alternative 3 (high), but
the total area of Category I wetlands impact would be larger, approximately 7.7 acres.

Recommendations for avoiding or minimizing impacts would be the same as those noted for
Alternative 2.

3.5.2 Rating of Alternatives

Six of the eight alternatives are given the same rating which reflects the similar magnitude of
wetland displacement among those alternatives. The eight-lane alternatives (Alternatives 4, 6,
and 8) would have the greatest impacts on wetlands and shorelines, with Alternative 6 having the
greatest impacts of all. Of the six-lane alternatives, Alternative 5 would have the greatest
impacts.

As indicated in Table 3-9, the multimodal alternatives were given two ratings: (1) relative
impacts and the mitigation required for each alternative, and (2) the feasibility of that mitigation.
In addition, the alternatives were ranked based on the impacts associated with each alternative
and the feasibility of mitigating those impacts. Each alternative was ranked relative to the other
alternatives with a ranking of 8 being the alternative with the least impacts on wetlands and
shorelines, and a ranking of 1 being the alternative with the most impacts. In general, the
alternative with the widest typical footprint would have the greatest impact.
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Table 3-9. Wetland and Shorelines Impact Rating

Altemative
4: 6:
1: 2: 3: HOV, 5: HOV, 8:
Wetlands and No S&P, |- HOV, I- GP, 1-90 HOV, GP, 520 7: HOV/
Shorelines Action 90LRT 90LRT LRT 520 HCT HCT HOV/BRT | BRT, GP
Impa_c_ts and Extent Y ™ e} o o e} e} e)
;f Mitigation no medium most most most most most most
equired
O O O O O O O
Feasibility of NA lowy least least least least least least
Proposed Mitigation feasibility feasible feasible feasible feasible feasible feasible
Ranking 8 7 6 2 4 1 5 3
RATING KEY
WORST B BEST
O O U ®
Most Impacts Medium Impacts Least Impacts MNo Impact Improved Environment

3.6 NOISE AND VIBRATION

Screening Criteria: A qualitative screening-level analysis of potential effects of noise and
vibration from operations will be conducted for selected neighborhoods and other known
sensitive receptors that have the potential to be more seriously affected. Professional judgment
and rules of thumb will be applied to identify the potential for substantial increases in noise and
vibration based on estimated changes in traffic volumes and changes in proximity of noise and
vibration sources to receptors.

3.6.1 Impacts of Each Alternative

The change in the number of traffic noise impacts and noise levels between the alternatives is
determined by the amount of roadway widening and projected traffic volumes. The combination
of moving the roadway closer to the receivers during widening and allowing for additional traffic
volumes would result in the highest noise levels and potential impacts. It should also be noted,
however, that under the worst-case scenarios, Alternatives 4 and 8, noise levels are projected to
increase by approximately 3 to 5 decibels (dBA), and to most people a 3 dBA change is barely
perceptible, while a 5 dBA is usually noticeable.

Table 3-10 provides a count of the number of residences likely to be adversely impacted.
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Table 3-10. Estimated Residential Noise Levels and Impacts
(Unshielded structures within 400 feet of SR 520/HCT corridor right-of-ways)

Before Mitigation™” After Mitigation™®
Noise Levels® Number of Impacts Noise Levels! Number of Impacts
Alternative | SR 520 HCT SR 520 HCT SR 520 HCT SR 520° HCT
1. 65-78 7y 440-535 N7 -9 -t -9 i
No Action
2: 6578 43-56 | 440-535 <50 59-68 43-56 <50 None
S&P, |-90
LRT
3: 65-78 43-56 | 595-710 <50 59-68 43-56 <50 None
HOV, 1-90
LRT
4: 65-78 43-56 | 630-750 <50 59-68 43-56 <50 None
HoV, GP,
1-80 LRT
5: 66-79 51-66 | 595-710 NA 59-68 41-56 <50 None
HOV, 520
HCT
6: 67-80 51-66 | 630-750 NA 59-68 41-56 <50 None
Hov, GP,
520 HCT
7: 65-78 NA 595-710 NA 59-68 NA <50 None
HOV/BRT
Hgv y 66-79 NA 630-750 NA 59-68 NA <50 None
BRT, GP

Worst-case assumptions: no lidded highways or other special noise-reducing design options considered
Estimated impacts and noise levels for residential land use within 400 feet of the SR 520 and HCT comidors

Mitigation measures include noise walls and berms for traffic, and noise walls, berms, and sound insulation for
HCT.

Traffic noise levels are given in peak-hour L., HCT noise levels are given in 24-hour L 4,.
Limited residual traffic noise impacts would be projected near main arterial roads for all altematives
N/A = Not applicable to this altemative.

g If SR 520 is not changed, then areas exceeding the impact criteria may be added to the Type Il noise abatement
retrofit program. However, because there is no project with the No Action Altemative, no mitigation would be
proposed.

b

©

The differences among the HCT alternatives are not expected to make a substantial difference in
the noise or vibration impacts. The alternatives along SR 520 and I-90 are in established
transportation corridors, and, therefore, are not projected to change the noise environment
substantially. Alignments that would remain along SR 520 would have less potential for impacts
than those alignments along Bellevue Way and 112th Avenue NE.

There are several methods of noise mitigation and design options currently under consideration
for this project. Design methods such as noise walls, depressed roadways for traffic alignments,
and minimum tunnel depths of 75 feet for HCT alignments would substantially reduce noise and
vibration levels and impacts throughout the corridor. It is expected that noise levels could be
reduced by as much as 8 to 12 dBA for all build alternatives that are projected to have noise
impacts. This would reduce noise levels to less than existing conditions along the SR 520

T
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corridor. In addition, mitigation measures for HCT alignments, such as noise walls, could reduce
noise levels by as much as 6 to 12 dBA.

3.6.1.1 Alternative 1 (No Action)

Under the No Action Alternative, noise levels would remain at or above the current levels. No
roadway work would be performed, and, therefore, no mitigation would be performed. At some
point, WSDOT could add the impacted areas to the Type II retrofit list, and noise mitigation
could be performed. Existing noise levels within the SR 520 corridor are greater than the noise
threshold that would require mitigation, if SR 520 were built today.

3.6.1.2 Alternative 2 (Safety & Preservation, I-90 LRT)

Alternative 2 would have the same noise levels in most areas, with only slight increases in some
areas due to roadway realignment and traffic increases. With mitigation, noise levels in virtually
all areas could be reduced to within the WSDOT traffic noise criteria.

Mitigation for the LRT portions of the alternative might require noise walls and some residential
sound insulation. No major LRT-related vibration problems would be projected.

3.6.1.3 Alternative 3 (SR 520 HOV, {-90 LRT)

Alternative 3 would result in noise and vibration impacts similar to those described under
Alternative 2. Alternative 3 would include the addition of HOV lanes to portions of SR 520,
thereby the noise source would be closer to sensitive receptors, and thereby resulting in a greater
number of impacts prior to mitigation.

3.6.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 would result in noise and vibration impacts similar to those described under
Alternative 2. However, Alternative 4 would have a greater number of impacts before mitigation
because this alternative would add HOV and GP lanes to SR 520, thereby moving the noise
source closer to sensitive receptors.

3.6.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

Alternative 5 would result in noise and vibration impacts similar to those described under
Alternative 2. This alternative would include addition of HOV lanes to portions of SR 520, and
would impact the same number of sensitive receptors as Alternative 3. However, the HCT
alignment would follow SR 520 west of -405. Therefore, Alternative 5 would impact more
sensitive receptors than Alternative 3.

3.6.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 would result in noise and vibration impacts that would be similar, but slightly
higher than, those described under Alternative 2. This alternative would impact a similar number
of sensitive receptors as Alternative 4.
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3.6.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 would have the same general impacts as Alternative 3. Alternative 7 would not
have noise and vibration impacts from HCT. However, traffic noise from the SR 520 corridor
would be the primary noise impact, and, therefore, the difference between Alternatives 3 and 7
would be minimal.

3.6.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 has the same general impacts as Alternative 7, but would impact a greater number
of sensitive receptors due to the wider footprint.

3.6.2 Rating of Alternatives

As shown in Table 3-11, the noise and vibration impacts of Alternatives 2 through 7 would be
similar. Alternatives with the widest footprints (Alternatives 4, 6, and 8) would move the noise
source closer to sensitive receptors, and would, therefore, impact the greatest number of sensitive
receptors before mitigation. After mitigation, all build alternatives would have similar noise
levels.

The multimodal alternatives were given two ratings: (1) relative impacts and the mitigation
required for each alternative, and (2) the feasibility of that mitigation. In addition, the
alternatives were ranked based on the impacts associated with each alternative and the feasibility
of mitigating those impacts. Each alternative was ranked relative to the other alternatives with a
ranking of 8 being the alternative with the least noise and vibration impacts, and a ranking of 1
being the alternative with the most impacts. In general, the alternative with the widest typical
footprint would have the greatest impact.

Table 3-11. Noise Impact Rating

Altemative
4: 6:
1: 2: 3: HOV, 5: HOV, 8:
Noise and No S&P, I- HOV, I- GP, 1-90 HOV, GP, 520 & HOV/
Vibration Action 90LRT 90LRT LRT 520 HCT HCT HOV/BRT | BRT, GP
Impacts Before o (] [¢) O & O ) O
Mitigation least least medium most medium most medium most
Impacts After NA
Mitigation least least least least least least least
&) 4 &) &) &)
Feasibility of NA low low low low low medium medium
Proposed Mitigation feasibility feasibility feasibility feasibility feasibility feasibility feasibility
Ranking 8 7 5 3 4 1 6 2
RATING KEY
WORST » BEST
O O U e @
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment
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3.7 LAND USE

Screening Criteria: A qualitative analysis has been done to examine the direct and indirect
effects of each alternative on the pattern of growth in the study area and consistency with
regional and local land use plans.

3.7.1 Impacts of Each Alternative

The following analysis considers the potential impacts on land uses along the corridor due to the
construction and operation at the facility. Direct impacts would include the effects of property
acquisition, loss of access, and other physical changes to land uses. Indirect impacts reflect the
potential that other impacts such as increased noise, air quality degradation, traffic, or visual
changes would have on land uses.

Table 3-12 presents a comparison of direct impacts for the alternatives. When combined, public
and vacant lands compose the majority of acreage required for any of the alternatives. Of the
developed private land uses, mostly commercial property would be affected, followed by
industrial land. Direct impacts on residential uses would primarily occur within the Medina and
Bellevue areas.

Table 3-12. Comparison of Estimated Direct Land Use Impacts in Acres®

Altematives

1: 2: 3: 4: 5: 6: 8:
Existing Land Use Type | ation | *LRT | " LRT | 190LRT | " HCT . | 520 HCT | HOWRRT | BRT. gP
Single-Family Residential 0.0 27 38 6.8 27 4.2 33 58
Multi-Family Residential 0.0 0.1 03 1.1 07 0.5 1.1 14
Commercial 0.0 8.9 135 284 189 26.6 73 18.4
Industrial 0.0 29 4.6 7.7 6.4 9.1 14 45
Public” 0.0 11.7 186 16.4 236 26.2 148 16.5
Other* 0.0 0.2 04 1.4 0.2 0 0.2 08
Vacant 0.0 6.9 116 14.6 149 196 8.8 10.1
Total 0.0 334 52.8 76.4 67.4 86.2 36.9 57.5
Percent Outside SR 520 - 45% 28% 21% 36% 28% 0 0
Corrido

a

Acreageis shown to the tenth place by land use in order to show a complete range of potential impacts; however, these
numbers only represent gross estimates based on potential alignments, and will be further refined in the EIS phase

Public includes all lands that are publicly owned, such as parks, universities, govemment land, etc.

° Otherincludes religious institutions

4 Alternatives 7 and 8 would only deviate from the highway in alignment and would directly impact only a minimal amount of
property.

b

3.7.1.1 Alternative 1 (No Action)

The No Action Alternative would have no direct or indirect impacts. This alternative would be
inconsistent with the transportation policies of many jurisdictions because it could encourage
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traffic to seek alternative routes on lesser arterials. The No Action Alternative would also fail to
support communities’ transit policies. No mitigation is proposed.

3.7.1.2 Alternative 2 (Safety & Preservation, I-90 LRT)

Alternative 2 would have the least direct impacts. This alternative would be both consistent and
inconsistent with local comprehensive plan policies. It would be inconsistent in that it might not
provide adequate capacity on SR 520. It would be consistent with regional, Bellevue, Seattle,
Mercer Island, and Redmond transit policies, but would not address Medina’s policies and would
not fulfill Seattle’s desire to connect its neighborhood centers.

Direct impacts resulting from elevated and at-grade LRT facilities could be minimized by
placing structures in the existing right-of-way.

3.7.1.3 Alternative 3 (SR 520 HOV, {-90 LRT)

Alternative 3 would have low direct and indirect impacts. This alternative would be both
consistent and inconsistent with local comprehensive plan policies. The proposed highway
facilities would be consistent with Seattle and Medina Comprehensive Plans. It could be
inconsistent with the City of Bellevue policies regarding adequate GP capacity and cut-through
traffic. The Alternative 3 LRT alignment would have the same high level of consistency with
regional and local plans as Alternative 2. Direct impacts resulting from elevated and at-grade
LRT facilities could be minimized by placing them in the existing right-of-way:.

3.7.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 would have the second highest direct impacts of the multimodal alternatives.
Primarily commercial land would be affected. Indirect impacts would mostly be the
intensification of commercial development around certain interchanges. For the most part this
development would be consistent or would not conflict with local comprehensive plans. Like
Alternatives 2 and 3, Alternative 4 would have a high level of consistency with regional and
local transit policies.

3.7.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

Direct land use impacts from Alternative 5 would be moderate. Indirect impacts would be
minimal. Alternative 5 would have HCT on SR 520, as opposed to regional plans that include
HCT on I-90. While this would be inconsistent for the location of HCT, HCT on SR 520 would
serve many of the same goals and objectives of regional plans. This alternative would be
consistent and inconsistent with local comprehensive plan policies. Alternative 5 would not
increase GP capacity, which would be consistent with Seattle and Medina Comprehensive Plan
policies but inconsistent with Bellevue policy. Alternative 5 would provide onramps and
offramps to the Overlake Advanced Technology Center, which would be consistent with
Redmond policies. In terms of transit policy, Alternative 5 would be consistent with Seattle,
Medina, and Redmond policies. It would not fulfill Bellevue’s stated desire to connect its
neighborhoods with HCT as well as Alternatives 2, 3, and 4 would.
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Mitigation would be similar to the other alternatives: use the existing right-of-way for highway
improvements as much as possible, and keep HCT facilities in existing right-of-way where
possible.

3.7.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 would have the greatest direct and indirect impacts. Primarily commercial land
would be affected. Indirect impacts would mostly be the intensification of commercial
development around certain interchanges. For the most part this development would be
consistent or would not conflict with local comprehensive plans. Like Alternative 5, the HCT
alignment would be mostly consistent with regional, Seattle, Medina, and Redmond policies, but
would not fulfill Bellevue’s stated desire to connect its neighborhood with HCT as well as
Alternatives 2, 3, and 4.

3.7.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 would have low direct and indirect impacts. Alternative 7 in the Montlake area
could be inconsistent with Seattle plans and policies. By emphasizing HOV facilities,
Alternative 7 would be consistent with Seattle and Medina Comprehensive Plan policies, but
inconsistent with those of Bellevue. The HCT facilities would be consistent with regional and
local policies, except that direct access to transit would not be provided at the Overlake
Advanced Technology Center, as envisioned by the Redmond Comprehensive Plan. In addition,
Alternative 7 would not meet long-term transit capacity requirements in downtown Seattle.

3.7.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

The direct impacts resulting from Alternative 8 would be moderate. Indirect impacts would
mostly be the intensification of commercial development around certain interchanges. For the
most part this development would be consistent or would not conflict with local comprehensive
plans. The HCT facilities would be consistent with regional and local policies, except that direct
access to transit would not be provided at the Overlake Advanced Technology Center, as
envisioned by the Redmond Comprehensive Plan.

3.7.2 Rating of Alternatives

Alternative 6, which would have eight lanes and a fixed HCT guideway, would have the greatest
direct impact of all the alternatives by requiring acquisition of more than 86 acres of land.
Alternative 4, which would also have eight lanes but a different fixed HCT guideway alignment,
would require approximately 76 acres of land. Even though Alternative 5 would only
accommodate six lanes and includes a fixed HCT guideway, it would require approximately

67 acres; this would be a greater impact than Alternative 8 (approximately 57 acres), which
would be an eight-lane highway facility incorporating HCT through shared HOV/BRT lanes and
flyer stops. Alternative 3 would have a direct impact on land uses comparable to Alternative 8,
by requiring approximately 52 acres of land for right-of-way. Finally, Alternatives 2 and 7 would
have comparable direct impacts. Alternative 2 would require approximately 33 acres and
Alternative 7 would need approximately 37 acres.
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The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts. Each alternative was ranked relative to the other alternatives with 8 being the
alternative with the least land use impacts, and 1 being the alternative with the most impacts. In
general, the alternative with the widest typical footprint would have the greatest impact.

A rating of the relative impacts of the alternatives is found in Table 3-13.

Table 3-13. Land Use Impact Rating

Altemative
Land Use 1: 2: 3: 4: 5: 6: 8:
No S&P, 190 | HOV, 190 | HOV, GP, | HOV,520 | HOV, GP, T HOV/
Action LRT LRT 190 LRT HCT 520 HCT | HOV/BRT | BRT, GP
Impacts and Extent
of Mitigation ot > o O O O >
: no least least medium medium most least medium
Required
Feasibility of
Proposed Mitigation NA least least least least least least |east
feasible feasible feasible feasible feasible feasible feasible
Ranking 8 7 5 2 3 1 6 4
RATING KEY
WORST » BEST
O O > d o
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment

3.8 PARKLANDS

Screening Criteria: A qualitative analysis of potential impacts on known Section 4(f) resources,
including publicly owned parks, trails, and recreation areas and wildlife and waterfowl refisges.

3.8.1 Impacts of Each Alternative

All potential impacts on parklands would occur within the SR 520 corridor. Any park impact that
could not be avoided would be subject to evaluation under the guidelines of Section 4(f) of the
U.S. Department of Transportation Act of 1966. As part of Section 4(f) Evaluation, avoidance
alternatives would need to be considered and selected if found to be feasible and prudent. The
potentially substantial impacts associated with each alternative are summarized in Table 3-14.
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Table 3-14. Summary of Potential Impacts on Parklands
Altemative
2: 3: 4: 5: 6: 8:
Areaof Impacts (in acres) _|No Action| * LRT | LT | 160 LRT |  HGT | 520 HeT | HoviBRr | RT. P
Direct Impacts
I-5 Open Space x X X
10th Avenue East and Roanoke 02 0.2 0.1 0.1 03 03
Street Park
Bagley Viewpoint 0.004 0.03 0.08 0.03 0.03 0.14 01
Montlake Bike Path X X X X X X
McCurdy Park 0.6 1.5 15 15 15 15 15
East Montlake Park 0.2 1.2 14 03 0.9 08 1.6
Washington Park / Arboretum 25 0.9 23 241 35 1.1 16
Fairveather Nature Preserve 0.1 0.1 0.3 04 03
Points Loop Trail X X X X X
SR 520 Trail X X X X X
Sammamish River Park and Trail
Town Center Open Space and Trail
Proximity Impacts (Potential
Constructive Use)
BNSFRR Right-of-Way Path X X
Total Number of Park Facilities 0 9 1 12 1 12 9 10
Total Number of Impacts 0 9 15 16 12 15 1 12
:ange of Area of Impact, in 0 3.0-3.5 | 3.54.0 | 5.6-6.0 | 4.044 | 6.1-6.5 | 3.4-3.9 | 5.1-5.5
cres

A Trail is impacted by alternative; however, the area is too small to calculate at this level of analysis.

b

Does not include trails or paths

# Highway improvements would cause direct impact to trail. HCT alignment would cause either direct or proximity impact to

trail.

3.8.1.1 Alternative 1 (No Action)

No parklands would be impacted under the No Action Alternative.

3.8.1.2 Alternative 2 (Safety & Preservation, {-90 LRT)

Alternative 2 would result in the fewest direct impacts (9) affecting the fewest distinct park

facilities (Bagley Viewpoint, McCurdy Park, East Montlake Park, Washington Park, Fairweather

Nature Preserve, Points Loop Trail, SR 520 Trail, Sammamish River Park and Trail, and Town
Center Open Space and Trail). Six of the nine direct impacts are related to proposed highway
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improvements along SR 520, whereas the remaining three direct impacts are associated with the
LRT alignment.

3.8.1.3 Alternative 3 (SR 520 HOV, {-90 LRT)

Alternative 3 would result in 15 direct impacts affecting 11 distinct park facilities (10th Avenue
East and East Roanoke Street Park, Bagley Viewpoint, Montlake Bike Path, McCurdy Park, East
Montlake Park, Washington Park, Fairweather Nature Preserve, Points Loop Trail, SR 520 Trail,
Sammamish River Park and Trail, and Town Center Open Space and Trail). Twelve of the 15
direct impacts are related to proposed highway improvements, whereas the remaining three
direct impacts are associated with the LRT alignment.

3.8.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 would result in 16 direct impacts affecting 12 distinct park facilities (in addition to
the impacted parklands listed above in Alternative 3, the I-5 Open Space between I-5 and South
Lake Union would be affected). Thirteen of the 16 direct impacts are related to proposed
highway improvements, whereas the remaining three direct impacts are associated with the LRT
alignment.

3.8.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

Alternative 5 would result in 12 direct impacts affecting 11 distinct park facilities (the same
parks listed above in Alternative 3). In addition, a proximity impact in the proposed Burlington
Northern Santa Fe Railroad (BNSFRR) right-of-way could be considered a constructive use.
Nine of the 12 direct impacts are related to proposed highway improvements, whereas the
remaining three direct impacts are associated with the HCT alignment.

3.8.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 would result in 15 direct impacts affecting 11 distinct park facilities (the same
parks as noted in Alternative 5, including the possible constructive use of the proposed BNSFRR
right-of-way). Twelve of the 15 direct impacts are related to proposed highway improvements,
whereas the remaining three direct impacts are associated with the HCT alignment.

3.8.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 would result in 11 direct impacts affecting nine distinet park facilities (I-5 Open
Space, 10th Avenue East and East Roanoke Street Park, Bagley Viewpoint, Montlake Bike Path,
McCurdy Park, East Montlake Park, Washington Park, Points Loop Trail, and the SR 520 Trail).
All 11 direct impacts are related to proposed highway improvements.

3.8.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 would result in 12 direct impacts affecting ten distinct park facilities (the same
facilities noted above in Alternative 7, plus Fairweather Nature Preserve). All 12 direct impacts
are related to proposed highway improvements.
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3.8.2 Rating of Alternatives

The comparative rating of the alternatives in Table 3-15 is based on the number of direct
impacts, possible constructive use, and affected park facilities. As noted, Alternative 2 has the
lowest level of impacts; Alternatives 5, 7, and 8 have a medium level of impacts; and
Alternatives 3, 4, and 6 have the most impacts. The ranking of the alternatives is based ona
nonquantitative approach that incorporates both the number of potential impacts and the
magnitude of the impacts (depicted as the total acreage of parkland affected by each alternative).

The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts. Each alternative was ranked relative to the other alternatives with 8 being the
alternative with the least impacts on parklands, and 1 being the alternative with the most impacts.
In general, the alternative with the widest typical footprint would have the greatest impact.

Table 3-15. Parklands Impact Rating

Altemative
Parklands 1: 2: 3: 4: 5: 6: 8:
No S&P, 190 | HOV, 190 | HOV, GP, | HOV, 520 | HOV, GP, T HOV/
Action LRT LRT 190 LRT HCT 520 HCT | HOV/BRT | BRT, GP
Impacts and Extent Y
ofMltpgatxon no least medium most medium most least medium
Required
Feasibility of O ] O O O O O
Proposed Mitigation NA least least least least least least least
feasible feasible feasible feasible feasible feasible feasible
Ranking 8 7 4 2 5 1 6 3
RATING KEY
WORST » BEST
O &) ® e d ®
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment

3.9 CULTURAL RESOURCES

Screening Criteria: Section 106 resources to be evaluated include recorded historic districts,
buildings, objects, and archaeological sites.

3.9.1 Impacts of Each Alternative

During the EIS phase, any Section 106 resources potentially impacted by any of the project
alternatives will be evaluated to have one of three possible determinations: no effect, no adverse
effect, or adverse effect. A no effect determination would be used if the project alternative was
not close to a historic property and construction would have no effect on the property. A no
adverse effect determination would be used if the project alternative would have an effect on a
historic property, but would not diminish the historical qualities of the property. It is likely that
most of the potential impacts identified in this second level screening phase could receive either
a no effect or no adverse effect determination.
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All of the potential impacts on cultural resources that are located outside the SR 520 corridor are
due to the HCT alignments. The potentially substantial impacts associated with each alternative
are summarized in Table 3-16.

Table 3-16. Summary of Potential Cultural Resources Impacts

Altemative

1: 2: 3: 4: 5: 6: 8:
i No S&P, 190 [HOV, 190 [HOV, GP,|HOV, 520 |HOV, GP, 7: HOV/
Potential Impacts Action LRT LRT 1-90 LRT HCT | 520 HCT |HOV/BRT| BRT, GP

SR 520 Corridor Impacts

Seward School X

Arboretum Sewage Trestle

Montlake Bridge X

Outside SR 520 Corridor
Impacts (HCT Only)

Mount Baker Ridge Tunnel X

Pioneer Square Historic District

Frederick W. Winters House X

Total Potential Number of
Cultural Resources Impacted 0 3 4 4 2 3 2 2

3.9.1.1 Alternative 1 (No Action)

No impacts on cultural resources other than those associated with normal wear, maintenance, or
lack of maintenance are expected from the No Action Alternative.

3.9.1.2 Alternative 2 (Safety and Preservation, {-90 LRT)

Alternative 2 would have potential direct or indirect impacts on three previously recorded
cultural resources due to the I-90 LRT alignment: the Mount Baker Ridge Tunnel on I-90, the
Pioneer Square Historic District, and the Frederick W. Winters House on Bellevue Way.

3.9.1.3 Alternative 3 (SR 520 HOV, {-90 LRT)

Alternative 3 would have potential direct or indirect impacts on four previously recorded cultural
resources. In addition to the resources impacted under Alternative 2, Alternative 3 would also
potentially impact the Montlake Bridge due to highway improvements.

3.9.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 would have the same potential direct or indirect impacts as Alternative 2, plus a
potential impact to the Seward School in Eastlake due to highway improvements.
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3.9.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

Alternative 5 could have potential direct or indirect impacts on two previously recorded cultural
resources: the Montlake Bridge and the Arboretum Sewage Trestle located on Lake Washington
Boulevard.

3.9.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 would have potential direct or indirect impacts on three previously recorded
cultural resources: the Montlake Bridge, the Seward School in Eastlake, and the Arboretum
Sewage Trestle located on Lake Washington Boulevard.

3.9.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 would have similar potential direct or indirect impacts on previously recorded
cultural resources as Alternative 5.

3.9.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 would have similar potential direct or indirect impacts on previously recorded
cultural resources as Alternative 5.

3.9.2 Rating of Alternatives

As indicated in Table 3-17 Alternatives 3 and 4 have the potential to impact the greatest number
of previously recorded cultural resources (four), and Alternatives 2 and 6 would impact the
second greatest number of cultural resources (three). Alternatives 5, 7, and 8 would potentially
impact the same previously recorded cultural resources (two). Since historic properties,
particularly in urban settings, have fixed, tangible boundaries, impact avoidance can often be
achieved through small design changes. Any historic properties could also be considered Section
4(f) properties. Therefore, any historic property impacts that could not be avoided could be
subject to evaluation under the guidelines of Section 4(f) of the U.S. Department of
Transportation Act of 1966. As part of the Section 4(f) Evaluation, avoidance alternatives would
need to be considered and selected if found to be feasible and prudent.

The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts. Each alternative was ranked relative to the other alternatives with 8 being the
alternative with the least impacts on previously recorded cultural resources, and 1 being the
alternative with the most impacts.
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Table 3-17. Cultural Resources Impact Rating

Altemative

Cultural 1: 2: 3: 4: 5: 6: 8:
Resources No S&P, 190 | HOV, 190 | HOV, GP, | HOV, 520 | HOV, GP, T HOV/

Action LRT LRT 190 LRT HCT 520 HCT | HOV/BRT | BRT, GP
Impagts and Extent Y ™ 1e) o ®™
of Mitigation no medium most most least medium least least
Required
Feasibility of ] & &) D & L ] L
Proposed Mitigation NA |owy lowy lowy medium low medium medium

feasibility feasibility feasibility feasibility feasibility feasibility feasibility
Ranking 8 4 2 1 6 3 7 5
RATING KEY
WORST B> BEST
O O > d ®
Most Impacts Medium Impacts Least Impacts MNo Impact Improved Environment

3.10 DISPLACEMENTS AND DISRUPTION

Screening Criteria: Planning-level estimates of the number of displacements by general type of
land use (vesidential, commercial, public).

3.10.1 Impacts of Each Alternative

For this programmatic level of analysis, displacements identified are only potential
displacements and will become more accurate as the alternatives are further defined in the EIS.

Table 3-18 includes planning-level estimates of potential displaced properties for each build

alternative.
Table 3-18. Total Existing Structures Potentially Affected by Alternative
Altemative
4: 5: 6:
1 2: 3 HOV, HOV, HOV, 7: 8:
o No S&P,I- | HOV,I- | GP, 190 520 GP,520 | HOW/ HOV/
Existing Land Uses | action | 90LRT | 90LRT LRT HCT HCT BRT | BRT, GP

SR 520 Corridor

Multi-Family - - - 1 - - 3 5

Single- Family - 2 3 3 5 6 5 4

Commercial - 2 8 17 9 12 9 16

Industrial - - - 1 - 1 - 1

Public - 2 2 2 2 2 2

Sub-Total 0 6 13 24 16 21 19 28

Outside SR 520 Corridor (HCT Only)

Multi-Family [ - | - - 1 - - - -
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Table 3-18.Total Existing Structures Potentially Affected by Alternative (continued)

Altemative
4: 5: 6:
1: 2: 3: HOV, HOV, HOV, 7: 8:
o No S&P,I- | HOV,I- | GP, 190 520 GP, 520 HOV/ HOV/
Existing Land Uses | action | 90LRT | 90LRT LRT HCT HCT BRT | BRT,GP

Single- Family - 3 3 8 - - 1 1
Commercial - 7 8 8 19 19 9 9
Industrial - 3 3 3 10 10 9 9
Public - - - - - - - -
Sub-Total 0 13 14 1 29 29 19 19
Altemative Total® 0 19 27 35 45 50 38 47

*These totals are estimates based on aerial photographs.
3.10.1.1 Alternative 1 (No Action)
No displacements would occur under the No Action Alternative.
3.10.1.2 Alternative 2 (Safety & Preservation, {-90 LRT)

Alternative 2 would result in the least level of potential displacements. Alternative 2 would result
in low level potential displacements to public facilities in the vicinity of Montlake area and
single-family residences in the Medina area as a result of the north realignment of SR 520, and
low level commercial displacements as a result of the elevated LRT segment traversing an
established commercial area south of SR 520 as the alignment departs the BNSFRR right-of-
way.

3.10.1.3 Alternative 3 (SR 520 HOV, I-90 LRT)

Alternative 3 would result in a medium level of potential displacements. Alternative 3 would
result in low level potential displacements similar to Alternative 2 in the Montlake area. Similar
low level single-family displacements compared to Alternative 2 would occur as SR 520 realigns
north, but additional low level displacements would occur from the redeveloped SR 520/1-405
interchange. LRT displacements to commercial facilities in the vicinity of the BNSFRR right-of-
way and SR 520 would be similar to Alternative 2.

3.10.1.4 Alternative 4 (SR 520 HOV, GP, I-90 LRT)

Alternative 4 would result in medium level potential displacements. Alternative 4 would result in
low level potential displacements similar to Alternative 2 in the Montlake area, but would also
include commercial and multi-family displacements as a result of the Fairview/Eastlake
connector tunnel. Similar low level single-family displacements compared to Alternative 2
would ocecur as SR 520 realigns north, but additional medium level displacements would occur
from the redeveloped Bellevue Way/SR 520 interchange and the extensive redevelopment of the
SR 520/1-405 interchange (which includes HOV and GP onramps and offramps). LRT
displacements to commercial facilities in the vicinity of the BNSFRR right-of-way and SR 520
would be similar to Alternative 2.
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3.10.1.5 Alternative 5 (SR 520 HOV, SR 520)

Alternative 5 would result in medium level potential displacements. Alternative 5 would result in
low level potential displacements similar to Alternative 2 in the Montlake area, but also would
include medium level displacements near South Lake Union as the HCT segment of the
alternative transitions from a below-grade to an elevated alignment in two locations. Single-
family displacements would occur similar to Alternative 3 as SR 520 realigns northward; low
level commercial displacements would also occur at the Bellevue Way/SR 520 interchange as
the HCT portion of this alternative veers north from the SR 520 corridor to the BNSFRR right-
of-way (west of I-405), and low level commercial displacements would occur as the SR
520/1-405 interchange is redesigned. HCT displacements to commercial facilities in the vicinity
of the BNSFRR right-of-way (east of I-405) and SR 520 would be similar to Alternative 2. Few
commercial displacements would occur north of West Lake Sammamish Parkway near the
Central Business District of Redmond.

3.10.1.6 Altemnative 6 (SR 520, GP, SR 520 {-90)

Alternative 6 would result in the most potential displacements. Alternative 6 would result in low
level potential displacements similar to Alternative 5 in Montlake and South Lake Union. Single-
family and commercial displacements similar to Alternative 5 would occur as SR 520 is
realigned farther north and the HCT segment of the alternative veers north to the BNSFRR right-
of-way (west of I-405). Commercial impacts would occur at the SR 520/1-405 interchange
similar to Alternative 4 and low level commercial displacements would occur near the NE 40th
Street/SR 520 interchange. HCT displacements to commercial facilities in the vicinity of the
BNSFRR right-of-way (east of I-405) and SR 520 would be similar to Alternative 2.

3.10.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 would result in a medium level of potential displacements. Alternative 7 would
result in moderate level potential commercial, multi-family, and single-family displacements in
the Fairview/Eastlake area as a result of the BRT/HOV cut-and-cover connector tunnel. Single-
family and commercial displacements would occur similar to Alternative 5 as SR 520 realigns
north and the SR 520/1-405 interchanged is redesigned. No displacements would occur east of
the SR 520/1-405 interchange.

3.10.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 would result in the second most potential displacements. Alternative 8 would result
in moderate level potential commercial, multi-family, and single-family displacements in the
Fairview/Eastlake area similar to Alternative 7, but also would include the additional impact of
the Fairview/Eastlake cut-and-cover connector with a GP as well as a BRT/HOV lane. Single-
family and commercial displacements would be similar to Alternative 6 as SR 520 realigns north
and the SR 520/1-405 interchange is redesigned. Low level commercial displacements would
occur east of the SR 520/1-405 interchange near the NE 40th Street/SR 520 interchange.
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3.10.2 Rating of Alternatives

As indicated in Table 3-19 Alternative 6 would have the greatest potential number of
displacements, closely followed by Alternative 8. After the No Action Alternative, Alternatives 2
and 3 would have the fewest displacements.

The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts. Each alternative was ranked relative to the other alternatives with 8 being the
alternative with the least impacts, and 1 being the alternative with the most impacts. In general,
the alternative with the widest typical footprint would have the greatest impact.

Table 3-19. Displacement and Disruption Impact Rating

Altemative

Displacements 1: 2: 3: 4: -H 6: 8:
and Disruption No S&P, 180 | HOV, |80 | HOV, GP, | HOV,520 | HOV, GP, 7: HOV/

Action LRT LRT 190 LRT HCT 520 HCT | HOV/BRT | BRT, GP
Impacts and Extent Y
of Mitigation no least medium medium medium most medium most
Required
Feasibility of O O O O O O O
Proposed Mitigation NA least least least least least least least

feasible feasible feasible feasible feasible feasible feasible
Ranking 8 7 6 5 3 1 4 2
RATING KEY
WORST » BEST
O O U o ®
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment

3.11 NEIGHBORHOODS

Screening Criteria: A qualitative screening level evaluation of potential neighborhood quality
of life impacts will be conducted through a preliminary assessment of displacements, traffic
issues, noise and vibration, and changes in access related to each project alternative. This will
also address the demographic characteristics of affected areas. The evaluation will use the
findings and data sources identified for the other criteria that are related to neighborhood
disruption.

3.11.1 Impacts of Each Alternative

Potential mitigation measures would be common for all alternatives and would generally be
feasible. Implementing proposed mitigation measures for displacements, traffic, noise, land use,
and visual quality would help to minimize overall impacts on neighborhoods. To ensure
neighborhood connectivity, key neighborhood streets should be maintained as necessary by
preserving overcrossings and undercrossings. Where feasible, pedestrian and bicycle bridges
should be provided across the highway/HCT profile to provide additional connections between
portions of bisected neighborhoods.
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3.11.1.1 Alternative 1 (No Action)

The No Action Alternative could have neighborhood impacts by failing to provide adequate
transportation capacity. The lack of SR 520 congestion relief in several areas may result in traffic
seeking alternative routes through neighborhoods. Additional neighborhood traffic could hinder
inter- and intra-neighborhood movement. Increased congestion also could result in higher air
emissions from vehicle exhaust. No land use or displacement impacts would occur. The overall
impact on area neighborhoods would be low.

3.11.1.2 Alternative 2 (Safety & Preservation, {-90 LRT)

Most of the impacts associated with Alternative 2 would result from the LRT alignment. Most of
the proposed highway improvements would occur within the existing right-of-way and would not
impact neighborhoods. Most of the LRT alignment would operate within existing rights-of-way
along I-90 and SR 520, however it would also traverse through portions of the Southeast
Bellevue, Bel-Red/Northup, and Overlake neighborhoods. These neighborhoods would
experience land use acquisitions, displacements, and possible visual impacts. Neighborhoods
near the LRT alignment would be closer to existing noise because of the widened right-of-way
accommodating the alignment. Air quality and traffic impacts are expected to be similar to the
No Action Alternative. Since nearly all of these impacts would occur on the periphery of the
neighborhoods, they would not fragment communities. Overall neighborhood impacts would be
low compared to other alternatives.

Alternative 2 would pass by several neighborhoods with areas that have minority populations
greater than 50 percent. These neighborhoods include the International District, North Rainier,
Central Area, Mercer Island, Lakeview, West Bellevue, Overlake and South Redmond. No areas
with low-income populations greater than 50 percent would be affected by this alternative.

3.11.1.3 Alternative 3 (SR 520 HOV, {-90 LRT)

Alternative 3 would require widening SR 520 in places to accommodate an additional HOV lane
and the LRT alignment east of I-405. This would result in the acquisition of land, a few
displacements, and the movement of noise impacts closer to existing uses. Traffic volumes along
SR 520 would be higher, which would also result in increased delay times at intersections near
the corridor. Land use, noise, and traffic impacts would mainly occur near Seattle
neighborhoods. These impacts would be isolated along the edges of neighborhoods, which would
reduce the magnitude of their impacts. LRT impacts would be the same as in Alternative 2.
Overall neighborhood impacts would be low.

Alternative 3 would affect the same minority and low-income areas as Alternative 2.
3.11.1.4 Alternative 4 (SR 520 HOV, GP, {-90 LRT)

Alternative 4 would require widening throughout the SR 520 corridor. This would result in more
extensive land use, displacement, and noise impacts along the entire corridor. Also, the carrying
capacity of SR 520 would deliver substantially more traffic to the area, which could increase the
amount of cut-through traffic in nearby neighborhoods in Seattle, Medina, Hunts Point and
Clyde Hill. Still, these impacts mostly would be isolated along the edges of neighborhoods,
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which would reduce the magnitude of their impacts. One exception would be the Montlake
neighborhood, where additional traffic and a new interchange configuration would increase the
scale of the SR 520 facility and would create a larger physical barrier through the neighborhood.
Also, considerably more traffic would be delivered into the Southeast Redmond neighborhood
via the highway’s terminus. LRT impacts would be the same as in Alternative 2. Overall
neighborhood impacts would be high compared to the other alternatives.

Alternative 4 would affect the same minority and low-income areas as Alternative 2.
3.11.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

Alternative 5 would concentrate neighborhood effects along the SR 520 corridor instead of
dispersing them between SR 520 and I-90. Fewer total neighborhoods would be affected because
transportation improvements would be constrained to a single corridor. Most of the HCT
alignment through Seattle would be below-grade, minimizing neighborhood impacts. Once the
HCT alignment joins the SR 520 right-of-way, this alternative would have a widened corridor,
which would result in additional land use acquisition and displacements along the SR 520
corridor. Highway noise would be closer to existing land uses because of the wider footprint but
may not be noticeable given the extent of existing noise and small degree of anticipated impact.
With the exception of the HCT alignment through Bel-Red/Northup and Overlake, impacts
created by Alternative 5 would originate from within the SR 520 corridor and would impact the
outskirts of neighborhoods. This would minimize the magnitude of the impacts and have a low
impact on neighborhoods overall.

Alternative 5 would pass by several neighborhoods with areas that have minority populations
greater than 50 percent. These neighborhoods include Denny Triangle, South Lake Union,
Fremont, University, Lakeview, West Bellevue, Overlake and South Redmond. No areas with
low-income populations greater than 50 percent would be affected by this alternative.

3.11.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Like Alternative 5, Alternative 6 would concentrate neighborhood effects along the SR 520
corridor. Because the highway would be two lanes wider, neighborhood impacts would be
greater throughout the corridor than in Alternative 5. Also, the carrying capacity of SR 520
would deliver substantially more traffic to the area, which could increase the amount of cut-
through traffic in nearby neighborhoods. Still, these impacts would be isolated along the edges of
neighborhoods, which would reduce the magnitude of their impacts. Overall neighborhood
impacts would be high compared to the other alternatives.

Alternative 6 would affect the same minority and low-income areas as Alternative 5.
3.11.1.7 Alternative 7 (SR 520 HOV/BRT)

Alternative 7 would have impacts throughout the SR 520 corridor similar to Alternative 3. The
main difference between those two alternatives is the alignment of the BRT lanes which start in
downtown Seattle, extend through the Eastlake neighborhood, and then stay within the SR 520
and I1-405 rights-of-way. Because the BRT alignment does not stray from existing right-of-way
from I-5 to the east, the number of neighborhoods that would be impacted, as well as the
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magnitude of impacts, is substantially reduced. Overall neighborhood impacts would be low
compared to other alternatives.

Alternative 7 would pass by several neighborhoods with areas that have minority populations
greater than 50 percent. These neighborhoods include Denny Triangle, South Lake Union,
Eastlake, Lakeview, West Bellevue, Overlake and South Redmond. No areas with low-income
populations greater than 50 percent would be affected by this alternative.

3.11.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 would have all of the same impacts as Alternative 7, except to a greater degree.
This is due to the additional GP lane in each direction on SR 520. The wider footprint would
result in a greater degree of land acquisition, displacements, and noise impacts. Because impacts
are concentrated within the SR 520 corridor, Alternative 8 has a lesser impact than the other two
eight-lane alternatives, Alternatives 4 and 6. Still, the carrying capacity of this alternative could
create cut-through traffic problems in nearby neighborhoods. The overall neighborhood impact
for this alternative would be moderate.

Alternative 8 would affect the same minority and low-income areas as Alternative 7.
3.11.2 Rating of Alternatives

The magnitude of neighborhood impacts indicated in Table 3-20 is generally related to the
carrying capacity of the alternative and the increases in noise and traffic that would likely
accompany capacity increases. In addition, alternatives with wider footprints physically intrude
more into the neighborhoods, causing greater impacts. Many neighborhood effects are dampened
somewhat by the fact that, in general, most improvements would take place within existing
transportation corridors.

Because impacts on neighborhoods are largely a compilation of impacts on other resources,
avoidance, minimization, and mitigation measures identified in other sections (primarily noise,
air quality, and visual quality) would also apply to neighborhoods. Mitigation measures that knit
the neighborhoods together to create a greater sense of community would primarily include
lidding and tunneling of highway facilities.
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Table 3-20. Neighborhoods Impact Rating

Altemative
Neighborhoods 1: 2: 3: 4: CH 6: 8:
No S&P, 190 | HOV, I-90 | HOV, GP, | HOV, 520 | HOV, GP, T HOV/
Action LRT LRT 190 LRT HCT 520 HCT | HOV/BRT | BRT, GP
Impacts and Extent
of Mitigation O o o ) > O ® S
medium least least most least most least medium
Required
Feasibility of > 0 > d > > >
Proposed Mitigation NA medium medium medium medium medium medium medium
feasibility feasibility feasibility feasibility feasibility feasibility feasibility
Ranking 1 6 5 2 4 1 7 3
RATING KEY
WORST B> BEST
O O > d ®
Most Impacts Medium Impacts Least Impacts MNo Impact Improved Environment

3.12 VISUAL QUALITY

Screening Criteria: A qualitative assessment of visual impacts will include identification of
sensitive receptors and impacts on significant visual resources or scenic views.

3.12.1 Impacts of Each Alternative

A description of impacts for each of the alternatives assumes a level of impact that is based on
the impacts generated by the previous alternative.

3.12.1.1 Altemative 1 (No Action)

Because the No Action Alternative does not include proposed improvements, it generates no
visual impacts.

3.12.1.2 Alternative 2 (Safety & Preservation, {-90 LRT)

Replacement of the Portage Bay Bridge and the SR 520 floating bridge would generate moderate
to high-level visual impacts. The LRT structures would have low to moderate impacts in Seattle
and across Lake Washington, however impact levels in the Bellevue, Overlake, and Redmond
areas would be moderate to high.

Impacts could be mitigated by replanting removed vegetation, screening views of proposed
transportation-related structures, and minimizing the heights of structures where possible.
Impacts from stations and station entries could be mitigating by designing them to fit the
character of their surroundings.

Impacts in the Overlake and Redmond areas could be greatly avoided and minimized by utilizing
the SR 520 corridor where possible.

3y Trans-Lake Washington Project Envir tal Finding:
Mudtimodal Altematives Evaluation Report 3-38 April 12, 2002/Mitimodal Altematives Evaluation Report

125



1-90 Light Rail Transit Planning History and Decisions

3.12.1.3 Alternative 3 (SR 520 HOV, {-90 LRT)

In addition to the impacts described for Alternative 2, Alternative 3 would create moderate to
high level impacts in the Seattle area by building a wider highway cross section, reworking
surface streets in the Montlake neighborhood and University of Washington, and reworking I-5
lanes.

Mitigation would be similar to that described for Alternative 2.
3.12.1.4 Alternative 4 (SR 520 HOV, GP, {-90 LRT)

In addition to the impacts described for Alternatives 2 and 3, Alternative 4 would result in
additional low to high level visual impacts because of a wider highway cross section, major
reworking surface streets in the Eastlake neighborhood, and extensive reworking of I-5 lanes.

Mitigation would be similar to that described for Alternative 2.
3.12.1.5 Alternative 5 (SR 520 HOV, SR 520 HCT)

In addition to impacts described for Alternatives 2 and 3, Alternative 5 would create additional
low to moderately high level visual impacts because of the HCT alignment from downtown
Seattle, through the Queen Anne, Fremont, Wallingford, and University District neighborhoods.
Although the HCT facilities would generate additional impacts within the SR 520 corridor in
Seattle, these impacts would be offset somewhat by the lack of HCT facilities in the south part of
Bellevue, which would reduce the impacts for this alternative. HCT alignments in the

SR 520/1-405 interchange area would generate additional low to moderate level impacts.
Reworking of the I-5 corridor would not be as extensive as Alternatives 3 and 4.

Mitigation would be similar to that described for Alternative 2.
3.12.1.6 Alternative 6 (SR 520 HOV, GP, SR 520 HCT)

Alternative 6 would result in similar visual impacts as described for Alternative 5, with the
exception of the visual impacts associated with the reworking of the I-5 corridor. Visual impacts
in the I-5 corridor would be similar to Alternative 4.

Mitigation would be similar to that described for Alternative 2.
3.12.1.7 Alternative 7 (SR 520 HOV/BRT)

Because Alternative 7 utilizes existing highway corridors more than any other build alternative,
it generates the fewest and lowest level visual impacts.

Impacts could be mitigated by replanting removed vegetation, screening views of proposed
transportation-related structures, and minimizing the heights of structures where possible.

3.12.1.8 Alternative 8 (SR 520 HOV/BRT, GP)

Alternative 8 is similar to Alternative 7, however its wider highway cross section would generate
slightly higher visual impact levels.

tol Finedi
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Mitigation would be similar to that described for Alternative 7.
3.12.2 Rating of Alternatives

As indicated in Table 3-21 Alternatives 2, 3, and 4 would result in the greatest impacts on visual
quality, whereas Alternatives 7 and 8 would result in the least impacts of the build alternatives.
In general, HCT alignments in new corridors would have greater visual quality impacts than
widening existing highway corridors.

The multimodal alternatives were given two ratings: (1) relative impacts and mitigation required
for each alternative, and (2) the feasibility of that mitigation. In addition, the alternatives were
ranked based on the impacts associated with each alternative and the feasibility of mitigating
those impacts. Each alternative was ranked relative to the other alternatives with 8 being the
alternative with the least impacts on visual resources, and 1 being the alternative with the most
impacts.

Table 3-21. Visual Quality Impact Rating

Altemative

1: 2: 3: 4: 5: 6: 8:

No S&P, 190 | HOV, 190 | HOV, GP, | HOV, 520 | HOV, GP, 7: HOV/
Visual Quality Action LRT LRT IS0 LRT HCT 520 HCT | HOV/BRT | BRT, GP
Impacts and Extent
of Mitigation d ) ) O & O > 4

no most most most medium medium low low
Required
Feasibility of O O O (] ] ) @
Proposed Mitigation NA least least least medium medium most most

feasible feasible feasible feasibility | feasibility feasible feasible
Ranking 3 6 7 8 4 5 2 3
RATING KEY.
WORST » BEST
O &) > d o
Most Impacts Medium Impacts Least Impacts No Impact Improved Environment

3.13 OVERALL COMPARATIVE SUMMARY

Table 3-22 provides a comparative summary of the level of impacts for each alternative by
environmental resources.
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Table 3-22. Environmental Criteria Ratings Summary

Altemative
1: 2: 3: 4: 5: 6: 7: 8:
Criteria No Action | S&P, 180 | HOV, 180 | HOV, GP, | HOV,520 | HOV, GP, | HOV/BRT HOV/
LRT LRT 1-80 LRT HCT 520 HCT BRT, GP
Air Quality > U > &) U O > O
least least least medium least medium least most
Water Resources > O Q O O Q O o]
least medium most most most most most most
Fish-Bearing - @ O O > O >
Streams no least medium medium least most least least
Critical Upland [ & & O ¢) O & O
Habitat least medium medium most medium most medium most
Wetlands and o O O O ] O O O
Shorelines no medium most most most most most most
Noise and > [ & O &) @] & O
Vibration least least medium most medium most medium most
Land Use ] > o & %) O )
no least least medium medium most least medium
Parklands ] ) )
no least medium most medium most least medium
Cultural ] o O O @ &) >
Resources no medium most most least medium least least
Displacements ] > & & &) O & O
and Disruption no least medium medium medium most medium most
Neighborhoods y )
medium least least most least most least medium
Visual Quality ] O
no most most most medium medium least least
RATING KEY
WORST e BEST
Most Impacts Least Impacts No Impact Improved Environment
Medium Impacts
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4 COST ESTIMATES

The cost estimates are provided in three sections: 1) Capital Costs, 2) Annual Costs, and 3) Other
Potential Costs,

e (apital costs represent the initial cost investment in the alternatives for construction and
certain type of mitigation.

e Annual costs are those that will be incurred on a yearly basis. These costs include
operation and maintenance for the alternatives. It also includes costs for the TDM
element. For comparison purposes, the costs for private vehicles caused through gas
consumption and wear on the vehicles is also provided as annual costs.

e Other potential costs include stormwater, environmental mitigation, noise mitigation, and
lidding. These costs are known to exist but the exact nature and impact is unknown in
many cases, and may vary greatly depending on future environmental regulations.

e Life cycle analysis examines all these different cost elements and looks at how these
alternatives would be implemented to provide a way of comparing all the different cost
elements. These different costs are summarized in Table 4-1a and 4-1b.

4.1 CAPITAL COST

The Capital Cost Opinions provided in this report reflect a wide range of assumptions based on
the preliminary information developed to date. These cost opinions represent the cost of
construction in 2001 dollars. Capital costs may vary substantially due to changes in inflation, rate
of construction and years of expenditure. Itis important to recognize that this is a planning-level
cost opinion developed for the different alternatives. Capital costs are developed here for use in
the Life Cycle Analysis.

4.1.1 Inclusions

The multimodal capital cost opinion represents the complete scope of the project as implied in
the definition of the alternatives report and includes the following items:

e Related civil and traffic work,

e High capacity transit guideway, including trackwork,
e Rail and BRT transit stations,

e System support elements for alignments and stations,
e Light rail and bus transit vehicles,

e Cost of Park and Ride upgrades,

e Right-of-way, and

e Agency costs.
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4.1.2 Exclusions

e Operating and maintenance cost, and
e Improvements outside those described in the engineering documents.

4.1.3 Limitations

This is a Class 5 cost opinion as defined by the Association for the Advancement of Cost
Engineering. The expected accuracy range of this estimate is -30 percent to +50 percent or
greater based on information available at the planning level. This planning-level cost opinion is
intended only for the purpose of economic comparison of the different alternatives based on
information available at the time of preparation. Because of the preliminary nature of this cost
opinion, final project costs will vary from those shown and will depend on actual costs for labor,
construction equipment, disposal, and materials as well as surface and subsurface conditions,
regulatory constraints, approach to corridor mitigation, labor productivity, competitive market
conditions, final project scope, schedule, and other factors. Because of these factors, funding
needs must be carefully reviewed prior to making specific financial decisions or establishing
final budgets.

4.1.4 Contingencies

There is insufficient detail contained in the design documents to provide precise cost opinions.
Therefore the estimators use design, construction, and scope contingencies to address cost
elements that are known to exist but cannot be easily quantified. These contingencies reflect
incomplete design and project staging information, uncertainties about the evolution of the
design, and changes in the construction market conditions. There are three different
contingencies used in establishing the capital cost opinion. These contingencies are:

e Design contingency. The design contingency is used to account for incomplete design
information, design changes during the evolution of the project, and changing
construction market conditions. For the highway cost methodology the individual design
elements carry an inherent design contingency built into their unit prices. A detailed chart
of how the design contingency is applied to the HCT costs is shown below.

e Construction contingency. The construction contingency accounts for unforeseen
conditions that are encountered during construction. For the highway cost methodology
the construction contingency is taken at 15 percent. Construction contingency for the
HCT portion of the cost opinion is shown below in Table 4-2.

e Scope contingency. The scope contingency accounts for the scope evolution during the
project development period. In the multimodal estimate the highway scope contingency
will be applied to each segment and is taken to be 20 percent. HCT scope contingency is
included in the unit prices for each segment or section.

1 rans-Lake Washington Project Cost Estimates
Qe ultimodal Altematives Evaluation Report 43 April 12, 2002/0itimodal Altematives Bvaluation Report

131



1-90 Light Rail Transit Planning History and Decisions

Table 4-2. Cost Contingencies.

Design Contingency Construction Contingency

Project Component (percentage of extended cost) (percentage of contingency)
Submerged Floating Tunnel 50 25
Floating/Movable Bridge 35 15
Tunnel Guideway & Stations 35 15
Aerial Guideway & Stations 30 10
At-Grade Guideway & Stations 25 10
Specialty ltems 35 10
Vehicles & Maintenance Base 15 10

4.1.5 Summary of Cost Findings

The multimodal alternatives under consideration show a large range of capital cost, with
Alternative 2 having the lowest cost opinion of $4.29 billion up to Alternative 6 which has the
highest cost opinion of $8.9 billion. These costs are summarized in Table 4-3. As expected, HCT
along the SR 520 corridor is substantially more expensive than converting the center lane of I-90
for HCT transit usage. BRT capital costs are also lower than either light rail alternative.
Alternatives with eight lanes or BRT facilities are more expensive than six lane alternatives due
to the increased complexity required at interchanges.

4.2 ANNUAL COSTS

Anmual costs are those costs not included in the capital cost but result from the increases in
infrastructure and include Operations and Maintenance (O&M), annual TDM costs, and private
costs. Annual cost will occur at different times for different alternatives due to the differing
lengths of construction for each alternative. Therefore annual costs are assigned to begin at
different dates. In order to understand the affect of annual costs between alternatives they should
be evaluated in the Life-Cycle Analysis.

4.21 Operation and Maintenance Costs

Operation and maintenance includes the cost of keeping the highway, tunnels and HCT
guideway in good repair and the cost of operating the transit system and monitoring tunnels.
These costs represent the cost of O&M of these alternatives in 2001 dollars. Actual
implementation if the alternatives can change these costs based on inflation, rate of construction,
and year of expenditure assumptions.

4.2.1.1 Inclusions

e Roadway Maintenance,
e Bridge Maintenance,
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e Vehicle Operations,

e Vehicle Maintenance,

e TFacilities Maintenance, and

e HCT or BRT Administration and Support.

4.2.1.2 Summary of Operation and Maintenance Findings

A summary of O&M costs can be found on Table 4-4. These cost are shown as an incremental
increase over the No Action Alternative. O&M for tunnel is a large portion of the overall O&M
cost for highway alternatives. This is due the high cost of staff for monitoring and maintaining
the electrical and mechanical for the tunnels. The table also shows that the O&M cost for
operating Rail in the SR 520 corridor are slightly lower than for the I-90 corridor, but the O&M
cost associated with BRT are considerably less expensive than either HCT option. On options
where O&M 1is shown as a negative number this means that the O&M cost associated with that
alternative is lower than the current projected No Action Alternative.

4.22 Annual TDM Costs

The cost estimates for TDM reflect a proposed level of investment in the programs and actions
described in the Initial TDM Element Definitions Report (May 2001). The relative emphasis of
different categories in the TDM element are still being determined, but the estimates are based
on an overall assumption that the investment in TDM would be similar to other current regional
proposals for TDM. The PSRC’s Destination 2030 (Draft) proposed a long-range regional
program for TDM with costs of $2.35 billion through 2030. This was the primary source for
predicting costs for the Trans-Lake program. For comparison purposes, the cost estimates for the
TDM element of the I-405 EIS were also used.

The Trans-Lake TDM element cost elements were developed by applying the Destination 2030
investment levels to the Trans-Lake corridors, based on the corridors' share of regional
transit/HOV travel. The corridors would include SR 520, SR 522 and I-90. The PSRC travel
demand model applied for the Trans-Lake project provided the regional and corridor forecasts
that were used.

The costs for the TDM element have been annualized, but they were developed based on an
assumed program that would provide TDM actions and services in the Trans-Lake corridors
through the year 2020. These costs are shown in Table 4-4.

4.2.3 Annual Private Cost

Private costs represent the cost of owning and operating private vehicles including fuel, oil,
maintenance, tires, depreciation, finance charges, tax and license, and insurance. As part of the
multimodal cost evaluations, private costs are estimated for each highway alternative by
multiplying total VMT by automobiles and trucks by per-mile private costs.
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Total vehicle miles traveled for each alternative are taken from the travel model results.
Consistent with the assumption made during analysis conducted for the I-405 EIS, it is assumed
that 95 percent of non-transit vehicle miles are driven by automobiles and 5 percent are driven by
trucks.

The per-mile private costs used for this analysis are as follows:

e $0.39 per mile for automobiles (includes fuel, oil, maintenance, tires, depreciation,
finance charges, tax and license, and insurance).

e $1.29 per mile for trucks (includes same costs as automobile: excludes labor cost of
driver).

Private costs can be seen in Table 4-4. These costs show that those alternatives with increased
VMT have a higher private cost associated with them. Thus the eight-lane alternatives such as 4,
6 and 8 have higher private costs than the six-lane alternatives 3, 5, and 7.

4.3 OTHER POTENTIAL COSTS

These cost deal with noise, stormwater, local streets improvements, environmental mitigation
and lidding issues, but can include other mitigation or enhancements not listed here but
necessary for a project of this nature. These costs can vary greatly depending on current
environmental regulations, alternative elements included, and decisions on lidding options.

4.3.1 Noise Walls

It is assumed that noise walls will be constructed along the SR 520 corridor to help with noise
mitigation. Alternatives 2 through 8 include noise walls along 90 percent of the westside corridor
from I-5 to Lake Washington. This includes a noise wall along the Portage Bay Bridge. These
alternatives also include noise walls along 90 percent of the corridor from Lake Washington to I-
405. Alternatives 3 through 8 include noise walls along 60 percent of the corridor from I-405 to
SR 202. Noise wall costs have been included in Table 4-5 and in the Life-Cycle Analysis Table
4-6.

4.3.2 Stormwater Mitigation

In the SR 520 corridor treating and detaining water will be a large cost. Stormwater Mitigation
costs were established using the stormwater treatment requirements from the Sea-Tac Third
Runway project to come up with a cost per lane mile for the alternatives. This cost includes
treatment of the stormwater run-off and water retention facilities. These regulations are subject to
change and could substantially change the mitigation costs. The projected stormwater mitigation
costs have been included in the Life-Cycle Analysis.
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4.3.3 Local Street Improvement

A project of this size will have local street improvements. The exact magnitude of these local
street impacts is unknown at this time but is taken as a percentage of the total capital cost. Eight-
lane alternatives will have a substantially higher impact on local streets than a six-lane
alternative due to increased volumes of traffic coming on and off the freeway. These costs
include but are not limited to street widening, lane arterial lanes and turn lanes, new signals,
sidewalks, landscaping, and additional stormwater upgrades. The projected local street
improvement costs have been included in the Life-Cycle Analysis.

4.3.4 Environmental Mitigation

Environmental mitigation costs in Table 4-5 include wetland mitigation, habitat restoration, park
mitigation, fisheries, etc. The impact of the corridor and these costs is not yet known, but is
assumed to be substantial. These cost can also vary depending upon future environmental
regulations. Environmental Mitigation costs are projected to range from 1 to 10 percent of the
total capital cost for each alternative. For purposes of comparing alternatives in the Life Cycle
Analysis the cost for environmental mitigation was taken to be 5 percent of the capital costs.

4.3.5 Lidding Opinions and Opportunities

Lidding costs in Table 4-5 are shown as a range based on the “Draft Lidding Options and
Opportunities Report”. Costs for lid opinions vary due to length, width, ventilation, fire
suppression, and regrading necessary for each concept within an alternative. Lid costs are not
included in the Capital Cost Opinion or Life Cycle Analysis for the different alternatives.

44 LIFE-CYCLE ANALYSIS

Life-Cycle Analysis accounts for the cost of a project over its entire useful life. It allows for the
comparison of alternatives that are phased in over different time periods. In a Life-Cycle
Analysis, costs in each year are discounted back to the present, which enables a comparison of
alternatives based on the present value of the stream of expenditures over a consistent evaluation
period. For this analysis, the basis for comparison of alternatives will be the net present value of
costs over a 30-year time horizon.

4.41 Assumptions

Life-cycle costs are estimated on the basis of the following assumptions:

e All costs are estimated in year 2001 dollars.
e The net present value of costs is calculated using a 4 percent real discount rate.

e Ineach alternative, all capital cost estimates are assumed to be spent during the mid-point
year of construction. Private costs and O&M costs begin during the year of
implementation.

e The remaining useful life of capital expenditures is included at the end of the analysis
period as a negative cost assuming straight line depreciation.
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e The analysis period is from 2001 to 2030.

e Project implementation dates are estimated using the following annual capital expense
burn rate:

— if'the project capital costs are less than $7 billion, the bumn rate is $500 million/year.

— if'the project capital costs are greater than or equal to $7 billion, the burn rate is
assumed to be $750 million/year.

4.4.2 Results

The results presented in Table 4-6 reflect the difference in cost of each build alternative when
compared to the no-build alternative. The net present value of the cost of the build alternatives
ranges from approximately $2.5 billion for Alternative 7 to approximately $4.8 billion for
Alternative 6. The present value of costs are also shown as an index whereby the low cost build
alternative (Alternative 7) is set to 100 and all other alternatives are shown as multiple of that
cost. For example, Alternative 8 has an index number of 134, which means the present value of
costs for Alternative 8 is 34 percent higher than for Alternative 7.

The present value of the capital costs accounts for the majority of the project costs for all
alternatives. Notice that the present value of the capital costs is not the same, and is less than,
the estimated project construction costs in 2001 dollars (Table 4-3). This is because the present
value analysis discounts future expenditures at an annual rate of 4 percent, and the remaining
useful life of the assets is included in the present value of capital costs as a negative cost in 2031.
This is done to ensure that alternatives that are implemented at a different pace can be compared
on a common basis.

The private cost of vehicle operation is included in order to ensure that the cost of operating
private vehicles and transit vehicles are both included. Private costs are highest for those
alternatives that include the highest VMT. Roadway and O&M costs include the cost of
maintaining roads, related structures, and bus O&M costs. Rail O&M includes the cost of
maintaining rail track and structures, and the cost of operating and maintaining rail vehicles. A
negative O&M cost occurs if the O&M cost for the build alternative is less than the existing
O&M cost for Alternative 1.
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5 RESULTS OF ADDITIONAL ANALYSIS

Several additional studies were also conducted in support of the Trans-Lake Multimodal
Analysis. After the initial publication of the Multimodal Alternatives Evaluation Report
(Committee Discussion Draft, June 2001), several questions remained about the performance of
elements of some of the alternatives. In addition, some of the regional system assumptions that
were made for the analysis were also being reconsidered as other major regional projects on I-90
and I-405 were moving forward. This section discusses the findings of additional analysis of
potential changes to the multimodal alternatives, and to other system changes.

5.1 EFFECTS OF 1-90 AND |-405 SYSTEM CHANGES

When the initial results of the multimodal alternatives analysis were published in June 2001, the
project committees requested more information on several underlying system assumptions that
had been made for travel demand forecasting. The key assumptions in those initial forecasts:

e The I-405 corridor’s capacity would remain unchanged.

e [fthe I-90 center roadway would be converted to rail, the displaced HOV lanes would be
relocated to the outer roadways. HOV lane operations would be two-way compared to
the reversible operations assumed in the No Action Alternative, but the total number of
lanes available for vehicle travel on I-90 would be unchanged.

The committees were interested in learning more about the possible changes in the multimodal
alternatives performance if these assumptions changed. Inresponse, the project team ran two
modeling sensitivity tests on Alternative 4, which originally involved eight lanes on SR 520 and
[-90 LRT operations. Alternative 4 was selected for the sensitivity test because it had the
potential to show the highest changes in demand on SR 520 if other facilities were changed.

The team re-modeled Alternative 4 with these changes:

e Scenario 1: The I-405 corridor’s capacity would increase by two additional lanes each
way. On I-90, rail would still be assumed in the I-90 center roadway, but with no HOV
lanes on the outer roadway. This would reduce the total lanes available for vehicle travel
on I-90 by two lanes.

e Scenario 2: [-90 with rail still assumed in the I-90 center roadway, but with no HOV
lanes assumed on the outer roadway.

The complete report for this analysis is included in Appendix F.
5.1.1 Findings

The results are show in Tables 5-1 through 5-6. Tables 5-1 and 5-2 show PM peak and daily
travel demand for Alternative 4 with the expanded I-405 and no HOV lanes on I-90. Tables 5-3
and 5-4 show demand for Alternative 4 with no HOV lanes on I-90. Tables 5-5 and 5-6 show
travel demand for Alternative 4 as originally modeled.

 Trans-Lake Washington Project Cost Estimates
Mudtimodal Altematives Evaluation Report S5-1 April 12, 2002/Muitimodal Altematives Evaluation Report
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Scenario 1 (added I-405 capacity and the removal of I-90 HOV lanes) would lower overall east-
west travel demand on SR 522, SR 520 and I-90, compared to Alternative 4 as originally
modeled. Trans-Lake vehicle trips and person trips during the PM peak would be 9.1 percent
and 9.2 percent lower, and daily trips would be 9.3 percent and 9.4 percent lower, respectively,
than Alternative 4. Most of these drops in volumes would occur on SR 522 and [-90. 1-90’s
HOV and GP demand would drop due to the increased attractiveness of the I-405 corridor, and
because 1-90’s lower capacity would reduce its desirability for both GP and HOV travelers.
(Mercer Island GP travelers have access to the center roadway, so the roadway accommodates a
mix of HOV and GP vehicles.) There would be lower but not substantial changes in vehicle and
person trip volumes on SR 520. Its PM peak period vehicle volumes would be 2 percent higher
than Alternative 4 (nearly all in HOV trips), or just over 1,000 vehicles higher at peak. SR 520°s
daily vehicle volumes would be 3 percent lower. Person trips on SR 520 would show a similar
pattern: 3.5 percent higher at peak, but 2 percent lower on a daily basis.

Scenario 2 (the removal of I-90 HOV lanes) would also lower overall east-west travel demand
compared to Alternative 4, but more modestly than in Scenario 1. Trans-Lake vehicle trips
would be lowered by 2 percent at the peak, and by 1 percent on a daily basis. Person trips would
drop similarly. On [-90, the volumes of vehicles and people decrease for both HOV and GP
travelers. As noted above, this is due to the elimination of capacity and travel time advantages
for HOV travelers, and to the reduced capacity for GP travelers as Mercer Island traffic moves to
the outer lanes. On SR 520, the volumes increase. There would be 7 percent more vehicle trips
at peak (or 3,500), 2/3 of which would be added non-HOV. Person trips would increase by a
similar amount at peak. Daily vehicle volumes would increase by 2 percent, indicating that the
peak period would be the period most affected, which is reasonable with the loss of HOV lanes,
which are most heavily utilized at peak.

Based on these results, the following conclusions can be made:

o AddedI-405 capacity would not appear to create additional demand for SR 520. The
greatest change that would occur would be in non-HOV trips, where travelers may be
choosing other destinations up and down the I-405 corridor in lieu of trips across the lake.

e The loss of I-90 HOV capacity would increase the burden on SR 520, mostly at peak
periods. The added capacity on [-405 appears to reduce this effect to SR 520. About half
of'the 10,000 people and 6,500 vehicles lost from I-90 during the peak (using Scenario 2)
appear to migrate to SR 520 lanes. In Scenario 2, there is a higher drop on I-90 during
the peak, but a lower amount of migration to SR 520 as travelers find that I-405 is a more
attractive option.

5.2 [1-405/SR 520 INTERCHANGE OPTIONS ANALYSIS

Additional engineering and environmental review of I-405/SR 520 interchange design options
was conducted for alternatives that would expand the general-purpose and HOV capacity of the
SR 520 corridor. This work was performed to supplement the analysis of eight multimodal
alternatives on a corridor-wide basis, as documented in the Multimodal Alternatives Evaluation
Report (Discussion Draft, June 2001).

4 Trans-Lake Washington Project Results of Additional Analysis
Mudtimadal Alternatives Evaluation Repart 3-8 April 12, 2002/Mitimodal Altematives Evaluation Report
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This supplemental analysis focused primarily on revised options for the I-405/SR 520
interchange. The original option analyzed would reconstruct the interchange to allow the
expanded SR 520 mainline and add full HOV connections between SR 520 and [-405, as well as
to the nearby South Kirkland Park-and-Ride facility. Subsequent engineering analysis and
comments from design reviewers led to revisions on the conceptual design (Appendix F). The
supplemental analysis in this report updates the environmental and cost information to reflect the
revised interchange design option, and assesses whether it would substantially change the
environmental or cost findings for any of the eight-lane alternatives.

The revised I-405 interchange did not substantially change the transportation functions to be
provided, compared to the original option.

5.21 Findings

A redesigned I-405 interchange would substantially improve operations on SR 520 for both six-
lane and eight-lane alternatives. A preferred design for the interchange would include moving
HOV lanes to the inside, and eliminating the short distance weaving maneuver in either direction
between [-405 and 124" Avenue NE, both of which create a substantial bottleneck. Weaving
maneuvers could also be eliminated by prohibiting access between I-405 and 124" Avenue NE
via SR 520. These improvements appear to alleviate up to twelve (12) hours of congestion on
SR 520 near the I-405 interchange. The interchange design could also be combined with
reconstruction of the 124™ Street interchange and a realignment of 124 Street, Northup Way
and 116th Street, consistent with the City of Bellevue’s Downtown Access plan and related
projects.

Continued study of interchange options would be needed to determine the configuration of HOV
direct access movements at the interchange. Although movements in all directions could be
accommodated, a consideration of costs, impacts and benefits of the action should be considered
before determining a preferred design.

The original environmental review of eight-lane alternatives determined that all were in the
highest range of impacts of the alternatives under consideration. The interchange options being
considered would not change the alternatives’ environmental ratings overall. The new options
would results in similar impacts to the environment as those originally identified in the
multimodal analysis, although additional property impacts were identified for the interchange
area. In particular, a higher number of commercial property acquisitions would occur.

The cost of the interchange would remain in the same range as provided for the original
alternatives, although future design decisions could substantially reduce the cost. The original
cost opinion for the interchange was $660 million, and if local street improvements were
included the cost would be $690 million. By comparison, the revised interchange design options
would be as low as $490 million, and up to $840 million with the 124™ Street Interchange
revisions and associated street improvements.

The complete report for this analysis is included in Appendix H.

4 Trans-Lake Washington Project Results of Additional Analysis
Mudtimadal Alternatives Evaluation Repart 5-9 April 12, 2002/Mitimodal Altematives Evaluation Report
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5.3 1-5/SR 520 INTERCHANGE ANALYSIS

This analysis of I-5/SR 520 provides additional information on [-5/SR 520 interchange options
for alternatives that would expand the general-purpose capacity of the SR 520 corridor. This
work was performed to supplement transportation analysis of the eight multimodal alternatives.

This supplemental analysis focused on the SR 520 corridor approaching I-5, and on segments of
the I-5 mainline to the north and south of the interchange. The Federal Highway Administration
has commented that alternatives that expand SR 520 should not create adverse impacts to I-5
operations. This supplemental analysis is intended to indicate the likelihood and severity of
impacts to I-5, and also to determine whether the impacts could be minimized or avoided through
different design approaches. It also reviews environmental and cost factors to determine if the
revised interchange design would substantially change the environmental or cost findings for any
of the eight-lane alternatives.

Alternatives 4, 6 and 8 featured additional general-purpose and HOV capacity on SR 520.
However, none of the I-5 interchange options included in these alternatives increased the
capacity of general-purpose connections between SR 520 and I-5 mainline. Instead, they
terminated the added general-purpose capacity at new connections to Eastlake or Montlake, and
HOV connections were made to the I-5 express lanes. The new interchange option considered in
this report would expand the capacity of connections between I-5 and SR 520, and does not
include the Eastlake connection. The HOV connections would allow for full movements
between SR 520 and the I-5 express lanes.

5.3.1 Findings

The best operating conditions for the eight-lane alternatives were under an option that reduced
SR 520’s capacity by adding and dropping a lane at the Montlake interchange, subsequently
lowering overall demand from SR 520 to I-5. This option would result in I-5 conditions that are
similar or better than No Action (Alternative 1). However, higher volumes to and from I-5 and
SR 520 would occur in an option that provided eight-lanes continuously across the lake and
through Montlake, and this higher demand could impact some segments of I-5.

The I-5/SR 520 interchange configurations that appear capable of handling the additional
volumes of an eight-lane SR 520 would require complete reconstruction, and would also require
improvements and modifications to the I-5 mainline. This would include moving the SR 520 to
I-5 southbound ramp to the right, moving the southbound I-5 to SR 520 ramp to the right, and
providing additional lanes on I-5 southbound from SR 520 to Mercer street. Although further
study is needed of northbound I-5 operations between Mercer and SR 520, conditions on I-5
could also benefit by eliminating the weave movements in that location.

The original environmental review of eight-lane alternatives determined that all were in the
highest range of impacts of the alternatives under consideration. The interchange options being
considered would not change the alternatives’ environmental ratings overall. The new options
would results in similar impacts to the environment as those originally considered in the
multimodal analysis. Inmost cases, the impacts of the added features of the interchange were
offset by the elimination of a new connection to the Eastlake area.

4 Trans-Lake Washington Project Results of Additional Analysis
Mudtimadal Alternatives Evaluation Repart 5-10 April 12, 2002/Mitimodal Altematives Evaluation Report
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The cost estimating analysis found that the costs for the I-5 mainline option would be lower than
alternatives that required a new Eastlake tunnel connection. The original I-5 interchange
(Option A) for Alternative 4 was estimated to be $770 million, including the Eastlake
connection. The new interchange option(s) would cost approximately $350 million.

The full report is provided in Appendix I.

5.4 ADDITIONAL I-90 HCT EVALUATIONS

When the initial results of the multimodal alternatives analysis were published in June 2001,
Sound Transit and other project participants suggested more study of an I-90 LRT route. The
key issues were:

e Whether [-90°s floating bridge could actually accommodate light rail.

e Whether there were alternatives to using the center roadway, such as a parallel route
along I-90.

e  Whether light rail and HOV would both be accommodated on the I-90 bridge, and what
additional highway and traffic issues are involved.

Appendix J documents the additional engineering and environmental study conducted for an I-90
parallel route for HCT, including the associated costs and environmental effects.

5.4.1 1-90 Parallel Route

The new route would provide a separate crossing for LRT along the I-90 corridor. It would
involve subway sections from Rainier Avenue S. with a new tunnel under Mt. Baker, and then
transition to an aerial structure on the west shoreline to a new floating bridge to the north of the
existing [-90 bridges. It would transition again to an aerial nearing Mercer Island, and again be
in subway after reaching Mercer Island, and would transfer to the median of I-90 approaching
and across the East Channel Bridge. From there, the alternative would be the same as assumed
for Alternatives 2, 3, and 4.

The study found that an I-90 parallel route would be a reasonable option to the I-90 route defined
for the Trans-Lake multimodal alternatives 2 through 4, and that it could avoid a potential loss of
center roadway capacity for I-90. The primary findings:

e Costs for the parallel route would be up to $700 million higher than the HCT components
of Alternatives 2, 3 or 4 in the original alternatives. This would still be nearly $1.5
billion less than a comparable SR 520 HCT route.

e Environmental impacts for an I-90 parallel route would be slightly higher than the 1-90
HCT route using the center roadway, but overall there would be little difference in
environmental performance. The difference in impacts would be in shoreline areas where
new aerial structures would transition between the bridge and tunnel sections. Shoreline
and potential bald eagle habitat would be affected.

e The transit ridership and reliability performance of the parallel route is assumed to be
similar to the original I-90 route alternatives, although transit ridership would be
influenced by the final configuration of the I-90 roadway.

4 Trans-Lake Washington Project Results of Additional Analysis
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5.4.2 1-90 Center Roadway Conversion Engineering and Traffic Analysis

WSDOT also conducted an additional study of the traffic and engineering effects of placing LRT
in the center roadway, and potentially moving the HOV facilities to the center roadways. The
study was conducted by HNTB Corporation, which is currently conducting the I-90 two-way
transit operations project for Sound Transit and WSDOT.

The I-90 LRT configuration in Trans-Lake Alternatives 2, 3, and 4 all assumed HOV on the
outer roadways, similar to a two-way transit configuration being evaluated in the I-90 project
(Alternative R-8A).

An EIS is currently being conducted at R-8A and other alternatives. Both light rail and
Alternative R-8A would involve corridor-wide deviations, including change to shoulders, lane
widths, access points (particularly HOV direct access), geometrics, and taper or auxiliary lanes.
However, LRT in the center roadway would provide some improvements to the configuration of
[-90 with Alternative R-8A. However, 60 percent of the corridor would not have significant
improvements to Alternative R-8A corridor-wide deviations with LRT operations in the center of
the roadway. LRT operations in the center roadway would not preclude Alternative R-8A, and
the geometric feasibility of Alternative R-8A would be slightly improved with LRT in the center
roadway.

5.4.3 Additional Considerations

There are a number of other issues that could still affect a decision to place HCT on the I-90
center roadway or on a parallel route, but they would not substantially affect the choice of
whether I-90 or SR 520 would be the preferred HCT route across the lake. A final decision on an
I-90 HCT route would require EIS-level analysis. Nearer term, the [-90 route options could be
further refined following decisions for Sound Transit’s I-90 Two-Way Transit Operations
Project. That project is exploring highway design alternatives that would allow additional lanes
on the outer roadways if the center roadway is converted for two-way transit.

5.4.4 190 HCT Retrofit

Sound Transit has studied whether the existing center roadway can be retrofitted to allow HCT
operations. The studies concluded that rail could be built and operated on the bridge, with some
modifications needed to ensure that the bridge maintained an adequate height above the
waterline, and that it would not cause the bridge to list or be overstressed. The study was
conducted by KPFF consulting engineers, and is entitled Homer Hadley (Interstate I-90) Floating
Bridge Draft Structural Feasibility Study of Light Rail Conversion and is available through
Sound Transit.

4 Trans-Lake Washington Project Results of Additional Analysis
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Appendix B — Trans-Lake Washington Project: Sound Transit
Memo re: Trans-Lake Alternatives Recommendation
(November 2001)
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SoUNDTRANSIT DRAFT MEMO

studied at the University District, South Kirkiand, 1-405 and Overlake. Additionally, the design
should continue to replace the function provided by the current flyer stops at Montlake,
Evergreen Point, and Yarrow Point. The South Lake Union busway connection should not be
advanced further due to the cost, impacts, and capacity congtraints of the alternativa. However,
connections to/from the [-5 reversible express lanes should be included.

Long-term buses face capacity constraints in Seattie and University District

The Trang-Lake no-action alternative in 2020 approaches the estimated bus operating capagity
for transit on downtown Seattle surface streets, To address long term Trans-Lake transit
demand a higher capacity transit system than the BRT/HOV system will eventually be needed.
Providing one rail and one bus corridor across the Lake would meet this need by providing
substantial opportunities for bus restructuring on the Eastside.

[-90 remains the preferred crossing for a Trans-Lake rail fine

An 1-90 rail crossing of Lake Washington is preferable to an SR 520 crossing for several
reasons:

= An I-90 rail line would provide better service within the Eastside, because rait lines from
Kirkland and Redmond would travel through downtown Bellevue before crogsing Lake
Washington.

* Ant-90 rail line has similar ridership to a SR 520 crossing with capital costs $1.8 billion to
$2.3 biflion lower,

* An|-90 rail line provides for better rail system operations through downtown Seattie by
balancing high passenger demand from the north with the demand from the south and east.

The long-term capital costs of a SR 520 crogsing are higher than an 1-90 crossing because it
requires building a new rait corridor between downtown Seattle and SR 520, A SR 520 rail line
could not be merged with the Central Link line because the long-range ridership demand north
of downtown Seattle is too high to accommodate both a future light rail extension into
Snohomish County and an extension to the Eastside in the SR 520 corridor,

If tight rail where extended across Lake Washington in the SR 520 corridor and the Central Line
were extended north into Snohomish County, the combined volumes on these two lines would
approach 14,000 passengers per hour in 2020, This demand could be accommodated in 2020
by running trains every 2 minutes through downtown Seattle using four car trains north of the
University District. However, with this operations pattern, there would be very little capacity for
growth beyond 2020, because trains would already be operating at their maximum length and
frequency.

Concerns have been raised over the last year few years about the feasibility of converting the I-
90 center roadway to light rail. These concerns have included questions about the structural
ability of the 1-90 floating bridge to support light rail and guestions about the traffic impacts of
converting the center roadway to transit usage. To address these concerns the Trans-Lake
project conducted additional analysis this summer and concluded that:
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* The Homer Hadley bridge can structurally accommodate LRT with modest strengthening
measures

» The traffic impacts of placing LRT in the 1-90 center lanes are much less severe than
identified in previous Trans-Lake analysis due to the addition of an HOV lane 1o the outer
roadway

* Inaworst case scenario, the cost of building a light rail only bridge in the 1-90 corridor
appears to be less than the cost of a new rail corridor between downtown Seattle and SR
520.

520 HCT ROW Preservation

The question has aiso been raised as to whether two rail corridors would ever be needed across
L.ake Washington. Demand analysis inclicates that in 2020 with full implementation of the
Sound Transit Long-Range Vision a rail line across Lake Washington would carty approximately
4,500 passengers per hour in the peak direction. The capacity of a rail line in the 1-90 corridor
would be over 8,000 passengers per hour per direction. Thus, a single rail fine across Lake
Washington would well exceed projected demand and allow for substantial future growth.

Some Trans-Lake Executive Committee members have suggested that Trans-Lake is a 50-100
year decision and irrespective of the 2020 demand estimates the corridor should be design to
accommodate a future transitway. A 50-100 year time period is beyond the range of reasonable
technical analysis. However, to help support a discussion of this policy issue the Trans-Lake
project team is now examining the E1S implications of preserving, accommodating or not
preciuding transit ROW in the SR 520 corridor.

Some preliminary staff discussion of this issue has raised issues with the number of alternatives
likely to be needed in the EIS as wall as legal questions about purchasing ROW for a fulure use.
The project team will he prepared to provide information on what affect this issue has on the EIS
and the project,
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Appendix C — Trans-Lake Washington Project: Summary of
HCT Screening Process (2002) (forthcoming)
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report (2002) (forthcoming)
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Purpose of the SR 520 No Build Alternative Tolling
Sensitivity Analysis

Introduction

This technical memorandum was written to address comments received on the SDEIS for the SR 520, I-5
to Medina: Bridge Replacement and HOV Project. It evaluates how the No Build Alternative would
operate if a toll were assumed to be in place on State Route (SR) 520 in the design year of 2030. (The
analysis through the Draft, Supplemental Draft, and Final Draft EIS has consistently assumed that the No
Build Alternative would not be tolled.) It also describes how the Preferred Alternative would compare to
a tolled No Build alternative in terms of travel demand.

The SR 520, I-5 to Medina project encompasses the area from the eastern landing of the Evergreen Point
Bridge in Medina to the I-5/SR 520 interchange in Seattle. The project would include continuous high-
occupancy vehicle (HOV) , which would connect with HOV lanes currently being constructed as part of
the Eastside Transit and HOV Project. The primary tool used for the assessment is the Puget Sound
Regional Council travel demand model as applied for the Final Environmental Impact Statement (Final
EIS) for the SR 520, 1-5 to Medina project. The analysis used the No Build Alternative’s network with the
same toll rates that are anticipated in the year 2030 for the project’s Preferred Alternative.

Background on SR 520 Tolling

All-electronic tolling is planned to start on the floating portion of the Evergreen Point Bridge in the
summer of 2011 under the SR 520 Variable Tolling Project, which is part of the Lake Washington
Congestion Management Program. The purpose of this tolling is to manage congestion on SR 520 by
tolling the existing four-lane facility. The Washington State Department of Transportation (WSDQOT),
with the Federal Highway Administration (FHWA), published an Environmental Assessment (EA) for the
Variable Tolling Project on April 9, 2009. The EA disclosed the results of WSDOT’s analysis of the
effects of implementing tolling on the corridor prior to and during construction of the SR 520, 1-5 to
Medina Project (2010 through 2016). The FHWA issued a Finding of No Significant Impact (FONSI) for
the variable tolling project on June 5, 2009. The SR 520, I-5 to Medina EIS evaluates the effects of tolling
that is assumed to occur to fund construction of corridor improvements.

The Washington State Legislature, in Engrossed Substitute Senate Bill (ESSB) 6392, allowed revenue
generated from the SR 520 Variable Tolling Project to be used to fund portions of the SR 520 corridor
program that have already completed their environmental review and are proceeding toward construction.
These include the SR 520, Medina to SR 202: Eastside Transit and HOV Project, as well as the
construction of pontoons necessary for replacement of the Evergreen Point Bridge in the event of a
catastrophic failure. The Legislature has also allocated funding from the tolls for the floating portion of
the bridge and its landings, pending the completion of environmental review under the SR 520, I-5 to
Medina project.

From its inception, the SR 520, 1-5 to Medina project has been envisioned and publicly discussed as a toll
project, and tolls on the facility were assumed for each of the build alternatives evaluated in the Draft,
Supplemental Draft, and Final EIS. The purpose of these tolls would be to fund full construction of the
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new corridor. Therefore, in a true “no build” alternative for the SR 520, 1-5 to Medina project, neither the
floating bridge nor the Seattle portion of the project would be constructed, and funding for this purpose
would not be required. However, revenue from the Variable Tolling Project would still be used to pay for
the Eastside project and the construction of replacement pontoons. Bonds for these projects could be
retired prior to 2030; hence, the EIS analysis has assumed that tolls would no longer be needed in the
corridor after retirement of those bonds. Although regional tolling efforts are envisioned in the Vision
2040 regional transportation plan, they are not currently planned or programmed for implementation.
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The Tolled No Build Alternative

The No Build Alternative in the Final EIS assumes that there would be no improvements to the existing
facility between I-5 and Medina. The study area and its transportation functions are assumed to remain as
they are today, providing a four-lane highway crossing the lake, with no pedestrian or bicycle facilities,
no shoulders, and no dedicated HOV or transit facilities. Although the existing bridges crossing Lake
Washington and its bays are vulnerable and may not remain intact through the project’s design year of
2030, for purposes of analysis the facility and its functions are assumed to remain available for use.

For a sensitivity test of a toll on SR 520 for the No Build Alternative, the key assumptions are:

e Variable toll rates (the same rates as applied for the Preferred Alternative) would be imposed at
the Evergreen Point Bridge mid-span. The rates used are those assumed for the Final EIS model.

e Transit and 3+ HOVs would be toll-exempt.

e Over a 24-hour weekday, tolls would change eleven times, representing seven different price
levels.

e Over a 24-hour weekend day, tolls would change four times, representing three different price
levels.

Potential Effects of Tolling on No Build Transportation Conditions

If the No Build alternative were tolled in the year 2030, the cost would provide some incentive for more
people to utilize transit and carpools, choose different routes, or reduce travel altogether. However,
congestion would still be present on the highway, and because continuous HOV lanes would not exist,
bus and carpool travel would offer no benefits over general-purpose travel in terms of time savings or
reliability.

Exhibits 1, 2, and 3 summarize the results of model forecasts for the No Build Alternative with and
without a toll, examining the morning and evening peak periods and all-day conditions in 2030. Exhibits
1 to 3 and the conclusions below focus on the primary differences in transportation conditions in 2030
that would be expected with a toll on an unimproved SR 520.
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Exhibit 1. AM Peak Period Cross-Lake Vehicle and Person Trip Volumes for 2030 No Build alternative with and without Tolling

2030 No Build Alternative (No Toll)

AM Peak Period Vehicle
Volumes AM Peak Period Person Trip Volumes
Total HOV Non- HOV
Roadway Facility Non-HOV* (3+) Total HOV (3+) Commercial  Transit Total
SR 522 (West of
61st Avenue NE) 10,270 270 10,540 10,990 970 750 630 13,340
SR 520 (Evergreen
Point Bridge) — 23,730 660 24,390 | 23500 2,400 3,020 1,130 30,140
General-Purpose
(GP) Lanes
90 (West Bridge) - 31 949 200 31,140 | 30,630 720 4,730 - 36,080
GP Lanes
I-90 (West Bridge) - ) ) .
HOV Lanes 2,310 2,310 8,290 990 9,280
1-90 Rail - - - - - - 13,940 13,940
1-90 Total 30,940 2,510 33,450 30,630 9,010 4,730 14,930 59,300
Total Cross-Lake 64,940 3,440 68,380 65,210 12,380 8,500 16,690 102,780
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Exhibit 1. AM Peak Period Cross-Lake Vehicle and Person Trip Volumes for 2030 No Build alternative with and without Tolling

2030 No Build Tolled

AM Peak Period Vehicle
Volumes AM Peak Period Person Trip Volumes
Total HOV Non- HOV
Roadway Facility Non-HOV! (3+) Total HOV (3+) Commercial Transit Total
SR 522 (West of
61st Avenue NE) 10,460 250 10,710 11,220 870 670 550 13,310
Percent Change
from No Build 2 -7 2 2 -10 -11 -13 0
Plus or Minus from 190 -20 170 230 -100 -80 -80 -30
No-Build
SR 520 (Evergreen
Point Bridge) - GP 20,540 1,010 21,550 20,680 3,680 2,720 1,480 28,560
Lanes
Percent Change
from No Build -13 53 -12 -12 53 -10 31 -5
Plus or Minus from -3,190 350  -2,840 2910 1,280 -300 350  -1,580
No Build
90 (West Bridge) - 55 199 160 32,250 | 31,930 590 4,580 - 37,100
GP Lanes
1-90 (West Bridge) -
HOV Lanes - 2,100 2,100 - 7,530 - 1,050 8,580
1-90 Rail - - - - - - 13,780 13,780
1-90 Total 32,090 2,260 34,350 31,930 8,120 4,580 14,830 59,460
Percent Change
from No Build 4 -10 3 4 -10 -3 -1 0
Plus or Minus from 1,150 250 900 1,300 -890 -150 -100 160
No Build
Total Cross-Lake 63,090 3,520 66,610 63,830 12,670 7,970 16,860 101,330
Percent Change
from No Build -3 2 -3 -2 2 -6 1 -1
Plus or Minus from -1,850 80  -1,770 -1,380 290 530 170 -1,450
No Build
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AM Peak Period Conditions

While a tolled No Build Alternative would have fewer SR 520 vehicle trips than the untolled No
Build Alternative, it would still have about the same volumes as the corridor today, with heavily
congested conditions for all travelers, regardless of mode.

Total cross-lake vehicle trips (all corridors including SR 522, SR 520, and 1-90) would decrease
by 3 percent, but person trips would decrease by only 1 percent, indicating that about half the
change in AM peak vehicle trips would be absorbed by travelers switching to either HOV or
transit.

SR 520 total vehicle trips would decrease by 13 percent during the peak, due to SR 520 general-
purpose (GP) trips shifting to the 1-90 corridor (about one-third of the trips), or remaining in the
SR 520 corridor but switching to HOV or transit. The remaining vehicle trips may switch to
another time period, or travelers would change their trips to avoid crossing the lake.

HOV trips on SR 520 in the AM peak period would increase by nearly 53 percent, but travelers
would still need to use the GP lanes across the lake. Drivers traveling to or from the Eastside
would experience some travel time advantages compared to GP travelers because of the HOV
lanes that would be in place east of Medina.

SR 520 person trips would decrease by 5 percent during the AM peak, less than half the 12
percent decrease seen in vehicle trips. This is the result of travelers switching to HOV and transit,
and indicates that most trips would remain in the SR 520 corridor even if it is tolled.

SR 522 would be largely unaffected, with about a 2 percent change in trips during the 3-hour
peak period.

A 3 percent increase in 1-90 GP lane vehicle volumes during the AM peak period, compared to
the No Build Alternative, could further aggravate congested conditions predicted in that corridor
for the year 2030.




Toll Sensitivity Analysis for the SR 520 No Build Alternative Technical Memorandum

Exhibit 2. PM Peak Period Cross-Lake Vehicle and Person Trip Volumes for 2030 No Build alternative with and without Tolling

2030 No Build Alternative (no toll)

PM Peak Period Vehicle Volumes

PM Peak Period Person Trip Volumes

Total
Roadway Facility ~ Non-HOV! HOV (3+) Total Non-HOV  HOV (3+) Commercial Transit Total
SR 522 (West of
a1et Avenue NE) 11,500 290 11,790 12,340 1,020 810 630 14,800
SR 520
(Evergreen Point 25,950 620 26,570 26,270 2,220 3,260 1,130 32,880
Bridge) - GP
Lanes
90 (West Bridge) 36 539 230 36460 | 36,030 830 5,440 - 42,300
- GP Lanes
1-90 (West Bridge)
"HOV Lanes - 2,900 2,900 - 10,370 - 990 11,360
1-90 Rail - - - - - - 13,940 13,940
1-90 Total 36,230 3,130 39,360 36,030 11,200 5,440 14,930 67,600
Total Cross-Lake 73,680 4,040 77,720 74,640 14,440 9,510 16,690 115,280
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Exhibit 2. PM Peak Period Cross-Lake Vehicle and Person Trip Volumes for 2030 No Build alternative with and without Tolling

2030 No Build Tolled

PM Peak Period Vehicle Volumes PM Peak Period Person Trip Volumes
Total

Roadway Facility Non-HOV'  HOV (3+) Total Non-HOV  HOV (3+) Commercial Transit Total
SR 522 (West of
61st Avenue NE) 11,750 260 12,010 12,730 910 690 550 14,880
Percent Change
from No Build 2 -10 2 3 -11 -15 -13 1
Plus or Minus 250 30 220 390 1110 -120 -80 80
from No-Build
SR 520
(Evergreen Point 23,100 1,180 24280 | 23,060 4,230 3,480 1,480 32,250
Bridge) - GP
Lanes
Percent Change
from No Build -11 90 -9 -12 91 7 31 -2
Plus or Minus -2,850 560 -2,290 3,210 2,010 220 350 -630
from No-Build
-90 (West Bridge) 57 10 130 37,230 | 37,660 460 4,780 - 42,900
- GP Lanes
1-90 (West Bridge)
-HOV Lanes - 2,580 2,580 - 9,190 - 1,050 10,240
1-90 Rail - - - - - - 13,780 13,780
1-90 Total 37,100 2,710 39,810 37,660 9,650 4,780 14,830 66,920
Percent Change
from No Build 2 -13 1 5 -14 12 -1 -1
Plus or Minus 870 -420 450 1,630 -1,550 660 1100 680
from No-Build
Total Cross-Lake 71,950 4,150 76,100 73,450 14,790 8,950 16,860 114,050
Percent Change
from No Build -2 3 -2 2 2 -6 1 -1
Plus or Minus -1,730 110 1,620 | 1,190 350 560 170 11,230
from No-Build
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PM Peak Period Conditions

Tolling the existing corridor in 2030 would have similar effects during the PM peak period as the AM
peak period, although the shifts in traffic volumes compared to the untolled No Build Alternative are
slightly less marked than predicted for the AM.

Again, while tolling would reduce SR 520 vehicle trips compared to the No Build Alternative, it
would still have about the same volumes as the corridor today, and congestion problems
would remain.

The PM total cross-lake vehicle trips (all corridors including SR 522, SR 520, and 1-90) would
decrease by 2 percent, with person trips decreasing by only 1 percent.

SR 520 total vehicle trips would decrease by 9 percent during the peak; however, compared to the
13 percent decrease at the AM peak period, fewer GP trips in the PM peak appear to be affected
by the toll. This indicates that during the evening peak, travelers appear less likely to migrate to
other corridors such as 1-90.

SR 520 person trips would decrease by only 2 percent, which is a lower shift than the 6 percent
decrease in the AM peak period, with more PM peak trips being accommodated by HOV use (48
percent higher than No Build untolled) and transit use (24 percent higher than No Build untolled).

SR 522 again would remain largely unaffected, with about a 2 percent change in trips during the
3-hour peak period.I-90 would also be less affected than in the AM peak period, with about a 2
percent increase in GP trips, but this increase could still aggravate the congestion expected in that
corridor.

Exhibit 3. Daily Cross-Lake Vehicle and Person Trip Volumes for 2030 No Build alternative Untolled and Tolled

2030 No Build Alternative

Daily Vehicle Volumes Daily Person Trip Volumes
Total HOV
Roadway Facility Non-HOV* (34) Total Non-HOV  HOV (3+) Commercial  Transit Total
SR 522 (West of 61st 52,550 1,760 54,310 56,490 6,200 3,290 1,840 67,820
Avenue NE)
SR 520 (Evergreen
Point Bridge) - GP 123,040 4530 127,570 123,750 16,020 15,340 3,670 158,780
Lanes
1-90 (West Bridge) - 164,750 2,000 166,840 164,780 7,360 23,070 195,210
GP Lanes
-90 (West Bridge) - 9.320 9,320 ; 33,030 ; 1,990 35,020
HOV Lanes
1-90 Rail . . - 41,390 41,390
1-90 Total 164,750 11,410 176,160 164,780 40,390 23,070 43,380 271,620
Total Cross-Lake 340,340 17,700 358,040 345,020 62,610 41,700 48,890 498,220
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Exhibit 3. Daily Cross-Lake Vehicle and Person Trip Volumes for 2030 No Build alternative Untolled and Tolled

2030 No Build Tolled?®

Daily Vehicle Volumes Daily Person Trip Volumes
Total Non-

Roadway Facility HOV* HOV (3+) Total Non-HOV  HOV (3+) Commercial  Transit Total
SR 522 (West of 61st 54,190 1,600 55,790 58,590 5,620 2,950 1,630 68,790
Avenue NE)

Percent Change from

No Bulld 3 -9 3 4 -9 -10 11 1
gLu“sdpr Minus from No 1,640 -160 1,480 2,100 580 -340 -210 970
SR 520 (Evergreen

Point Bridge) - GP 106,390 6,200 112,590 | 106,820 21,950 14,430 4,750 147,950
Lanes

Percent Change from

No Bulld 14 37 12 14 37 6 29 7
g:ﬂfd.or MinusfromNo ;¢ 65 1670  -14,980 | -16,930 5,930 2910 1,080  -10,830
I-90 (West Bridge) - 171,470 1,790 173,260 | 173,710 6,290 21,740 - 201,740
GP Lanes

1-90 (West Bridge) -

HOV Lanes - 8,410 8,410 - 29,780 - 2,110 31,890
1-90 Rail ; ; ; ; ; - 40,850 40,850
1-90 Total 171,470 10,200 181,670 | 173,710 36,070 21,740 42,960 274,480
Percent Change from

No Buld 4 11 3 5 11 6 1 1
EL‘:;F” Minus from No 6,720 -1,210 5,510 8,930 -4,320 -1,330 -420 2,860
Total Cross-Lake 332,050 18,000 350,050 | 339,120 63,640 39,120 49,340 491,220
Percent Change from

No Bald 2 2 2 2 2 6 1 1
Plus or Minus from No 8,290 300  -7,990 | -5,900 1,030 -2,580 450  -7,000

10
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Daily Travel Demand Conditions
The daily travel demand changes due to a toll would maintain the trends seen at the peak periods.

« Tolling would reduce daily SR 520 vehicle trips compared to the untolled No Build Alternative,
and would result in fewer vehicle trips than under existing (2006) conditions. However, most of
the reduction in trips would be during off-peak hours, with congested conditions remaining
during the peak periods for all modes.

o Total cross-lake vehicle trips (all corridors including SR 522, SR 520, and 1-90) would decrease
by 2 percent, but person trips would decrease by only 1 percent, reflecting that about half the
travelers who had been driving alone would switch to either HOV or transit.

e SR 520 total vehicle trips would decrease by 12 percent, while person trips would decrease by
about 7 percent, indicating that even with the toll, 93 percent of the trips would remain in the
corridor rather than switching to other corridors or eliminating the trips.

o Daily HOV trips on SR 520 would increase by nearly 37 percent compared to the No Build
Alternative with no toll, and transit trips would increase by 29 percent.

« HOV and transit trips on 1-90 would decrease slightly as the toll on SR 520 reduced total vehicle
volumes on SR 520, because travelers making HOV trips would be attracted by the comparatively
lower levels of congestion on SR 520 during non-peak periods.

« SR 522 would be more affected on a daily basis than at either of the peaks, reflecting a somewhat
higher potential for drivers to divert due to the toll, with about a 3 percent change in daily vehicle
trips.

e A4 percentincrease in daily 1-90 GP vehicle volumes, compared to the No Build Alternative,
would further aggravate congested conditions.

Preferred Alternative Compared with Tolled No Build

Compared to a tolled No Build, the Preferred Alternative would complete the HOV lanes and provide a
substantial travel time savings for transit and HOV. The HOV lanes would also provide schedule
reliability for transit. This would offer more incentive for people to use transit and carpools than would
exist in a No Build Alternative with a toll. Travel demand analysis indicates that over half of the increase
in demand for transit and HOV under the Preferred Alternative would be associated with the corridor
improvements, as opposed to toll avoidance alone.

Under the untolled No Build, the toll alone would reduce both vehicle and person trips on the SR 520
corridor due to the lack of travel time incentives for using transit and HOV. Therefore the Preferred
Alternative would result in an even more substantial increase in person trips compared to a tolled No
Build alternative than it would compared to the untolled No Build. The Preferred Alternative would also
likely result in a small increase in general purpose demand due to more efficient operations associated
with improved highway features like shoulders, ramps, and road geometry. Exhibits 4 and 5 show the
results of peak period and daily travel modeling for the tolled and untolled No Build in comparison to the
Preferred Alternative.

Travel demand on SR 522 and 1-90 would not be substantially different between the Preferred Alternative
and a tolled No Build. Some HOV and transit travel would shift from SR 522 to SR 520 due to travel time

11
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improvements under the Preferred Alternative. 1-90 would also see a reduction in HOV travel and a small
reduction in transit travel for the same reason. The change in total vehicle volumes on 1-90 between the
tolled No Build and the Preferred Alternative would only be about 2 to 3 percent, and the change in
person trips would be 4 to 7 percent, depending on the time of day. The detailed tabulation of results for
all corridors is included in Appendix A.

Summary of Findings

A tolled No Build Alternative would encourage some mode shift to transit and carpools by drivers
wishing to avoid a toll. However, both GP and transit/HOV users would still experience significant
congestion and delay during peak commute periods. The Preferred Alternative would encourage a
substantial additional mode shift to transit and carpools because of the travel time and reliability benefits
it would provide to HOV lane users. Following are some key comparisons between the Preferred
Alternative and a tolled NO Build:

o HOV 3+ vehicle trips on SR 520 would increase by about 80 percent in the AM peak and 100
percent in the PM peak with the Preferred Alternative, due to the addition of HOV lanes. This
would be nearly half of the increase in total vehicle trips during the peak periods.

o HOV 3+ person trips on SR 520 would also increase by about 80 percent in the AM peak and 100
percent in the PM peak.

e The Preferred Alternative would increase SR 520 total person trips more substantially when
compared to a tolled No Build Alternative than it would compared to the untolled No Build
modeled for the Final EIS.

With the Preferred Alternative, total vehicle trips on SR 520 would increase by about 10 percent
compared to the tolled No Build due to roadway design improvements and the addition of HOV lanes.
About half of this increase would be in transit and HOV trips. Tolling the No Build Alternative would
reduce vehicle trips on SR 520 by more than 10 percent, so the Preferred Alternative would allow some of
the diverted trips to continue using the corridor. Total cross-lake vehicle trips, including SR 522 and 1-90,
would remain similar to No Build conditions or increase slightly.

The sensitivity analysis demonstrates that, whether compared to a tolled or an untolled No Build, the
Preferred Alternative would result in significant mobility improvements in the SR 520 corridor through
the addition of HOV lanes that provide travel time and reliability benefits for buses and carpools. Under
the Preferred Alternative, the combination of tolling and the HOV lanes results in greater person-mobility
than either No Build scenario, while minimizing diversion to other cross-lake corridors.

12
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Exhibit 4. SR 520 Peak Period Travel Demand with Preferred Alternative

AM Pe

ak Period

AM Peak Period Vehicle

Volumes AM Peak Period Person Trip Volumes

Total HOV Non- HOV
Roadway Facility Non-HOV* (3+) Total HOV (3+) Commercial  Transit Total
No Build (un tolled) 23,730 660 24,390 | 23,590 2,400 3,020 1,130 30,140
Tolled No Build 20,540 1,010 21,550 | 20,680 3,680 2,720 1,480 28,560
Percent Change
from No Build (un -13% 53% -12% -12% 53% -10% 31% -5%
tolled)
Preferred Alternative 21,560 1850 23,410 21,650 6770 2,890 2350 33,660
Percent Change
from No Build (un -9% 180% -4% -8% 182% -4% 108% 12%
tolled)

Percent Change o 0 0 o o 0 o 0
from Tolled No Build 5% 83% 9% 5% 84% 6% 59% 18%
PM Peak Period

PM Peak Period Vehicle
Volumes PM Peak Period Person Trip Volumes
Total HOV Non- HOV
Roadway Facility Non-HOV* (3+) Total HOV (3+) Commercial  Transit Total
No Build (un tolled) 25,950 620 26,570 | 26,270 2,220 3,260 1,130 32,880
Tolled No Build 23,100 1,180 24,280 | 23,060 4,230 3,480 1,480 32,250
Percent Change
from No Build (un -11% 90% -9% -12% 91% 7% 31% -2%
tolled)
Preferred Alternative 24,150 2400 26,550 23,950 8650 3,760 2350 38,710
Percent Change
from No Build (un -T% 287% 0% -9% 290% 15% 108% 18%
tolled)
Percent Change 5% 103% 9% 4%  104% 8% 59% 20%

from Tolled No Build
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Exhibit 5. SR 520 Daily Travel Demand with Preferred Alternative

Average Weekday

PM Peak Period Vehicle
Volumes PM Peak Period Person Trip Volumes
Total HOV Non- HOV
Roadway Facility Non-HOV* (3+) Total HOV (3+) Commercial  Transit Total
No Build (un tolled) 123 040 4,530 127,570 |123,750 16,020 15,340 3,670 158,780
Tolled No Build 106,390 6,200 112,590 |106,820 21,950 14,430 4,750 147,950
Percent Change
from No Build (un -14% 37% -12% -14% 37% -6% 29% -7%
tolled)
Preferred Alternative 111,640 9470 121,110 |111,690 33690 15,450 7050 167,880
Percent Change
from No Build (un -9% 109% -5% -10% 110% 1% 92% 6%
tolled)
Percent Change o 0 0 o o 0 o 0
from Tolled No Build 5% 53% 8% 5% 53% 7% 48% 13%
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Appendix A: Detailed Travel Demand Model Results

AM Peak Period Cross Lake Travel Demand for 2030 tolled and un-tolled No Build with Preferred Alternative

2030 No Build Alternative (No Toll)

AM Peak Period Vehicle Volumes AM Peak Period Person Trip Volumes
Total HOV Non- HOV

Roadway Facility Non-HOV* (34) Total HOV (34) Commercial Transit Total
SR 522 (West of 61st
Avenue NE) 10,270 270 10,540 | 10,990 970 750 630 13,340
SR 520 (Evergreen
Point Bridge) 23,730 660 24,390 23,590 2,400 3,020 1,130 30,140
1-90 (West Bridge) - GP
Lanes 30,940 200 31,140 [ 30,630 720 4,730 - 36,080
1-90 (West Bridge) -
HOV Lanes - 2,310 2,310 - 8,290 - 990 9,280
1-90 Rail _ . R - - - 13,940 13,940
1-90 Total 30,940 2510 33450 | 30,630 9,010 4730 14930 59,300
Total Cross-Lak

oOtal Lross-Laxe 64,940 3,440 68,380 65,210 12,380 8,500 16,690 102,780

2030 No Build Tolled

AM Peak Period Vehicle Volumes AM Peak Period Person Trip Volumes
Total HOV Non- HOV
Roadway Facility Non-HOV* (34) Total HOV (34) Commercial Transit Total
SR 522 (West of 61st
Avenue NE) 10,460 250 10,710 | 11,220 870 670 550 13,310
Percent Change from
No Build 2% 7% 2% 2% -10% -11% -13% 0%
SR 520 (Evergreen
Point Bridge) 20,540 1,010 21,550 | 20,680 3,680 2,720 1,480 28,560
Percent Change from
No Build -13% 53% -12% -12% 53% -10% 31% -5%
1-90 (West Bridge) - GP
Lanes 32,090 160 32,250 | 31,930 590 4,580 - 37,100
1-90 (West Bridge) -
HOV Lanes - 2,100 2,100 - 7,530 - 1,050 8,580
1-90 Rail ) ) B} } - - 13,780 13,780
1-90 Total 32,090 2,260 34350 | 31,930 8,120 4580 14830 59,460
Percent Change from
No Build 4% -10% 3% 4% -10% -3% -1% 0%
Total Cross-Lake 63,090 3520 66,610 | 63830 12,670 7,970 16,860 101,330
Percent Change from
No Build -3% 204 -3% 2% 2% -6% 1% -1%
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2030 Preferred Alternative

AM Peak Period Vehicle Volumes AM Peak Period Person Trip Volumes
Total HOV Non- HOV

Roadway Facility Non-HOV* (34) Total HOV (34) Commercial Transit Total

SR 522 (West of 61st

Ave.NE) 10,460 230 10,690 11,230 820 670 530 13,250
Percent Change from

No Build 2% -15% 1% 2% -15% -11% -16% -1%
Percent Change from

Tolled No Build 0% -8% 0% 0% -6% 0% -4% 0%

SR 520 (Lake Wash.

Bridge) 21,560 1850 23,410 21,650 6770 2,890 2350 33,660
Percent Change from

No Build -9% 180% -4% -8% 182% -4% 108% 12%
Percent Change from

Tolled No Build 5% 83% 9% 5% 84% 6% 59% 18%

1-90 (West Bridge) - GP

Lanes 31,960 150 32,110 31,770 570 4,570 - 36,910

1-90 (West Bridge) -

HOV Lanes - 1,590 1,590 - 5,650 - 990 6,640

1-90 Rail - - - - - - 12,770 12,770

1-90 Total 31,960 1,740 33,700 31,770 6,220 4,570 13,760 56,320
Percent Change from

No Build 3% -31% 1% 4% -31% -3% -8% -5%
Percent Change from

Tolled No Build 0% -23% -2% -1% -23% 0% -1% -5%

Total Cross-Lake 63,980 3,820 67,800 64,650 13,810 8,130 16,640 103,230
Percent Change from

No Build -1% 11% -1% -1% 12% -4% 0% 0%

Percent Change from
Tolled No Build 1% 9% 2% 1% 9% 2% -1% 2%
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PM Peak Period Cross Lake Travel Demand for 2030 tolled and un-tolled No Build with Preferred Alternative

2030 No Build Alternative (no toll)

PM Peak Period Vehicle
Volumes PM Peak Period Person Trip Volumes
Total HOV HOV
Roadway Facility Non-HOV* (3+) Total Non-HOV (3+) Commercial  Transit Total
SR 522 (West of 61st
Avenue NE) 11,500 290 11,790 | 12,340 1,020 810 630 14,800
SR 520 (Evergreen
Point Bridge) 25,950 620 26,570 26,270 2,220 3,260 1,130 32,880
1-90 (West Bridge) -
GP Lanes 36,230 230 36,460 [ 36,030 830 5,440 - 42300
1-90 (West Bridge) -
HOV Lanes - 2,900 2,900 - 10,370 - 990 11,360
1-90 Rall ) } . - - - 13,940 13,940
1-90 Total 36,230 3130 39,360 | 36,030 11,200 5440 14,930 67,600
Total Cross-Lake 73680 4040 77,720 | 74,640 14,440 9,510 16,690 115,280
2030 No Build Tolled
PM Peak Period Vehicle
Volumes PM Peak Period Person Trip Volumes
Total HOV HOV

Roadway Facility Non-HOV' (3+) Total Non-HOV (3+) Commercial  Transit Total
SR 522 (West of 61st
Avenue NE) 11,750 260 12,010 | 12,730 910 690 550 14,880

Percent Change
from No Build 2% -10% 2% 3% -11% -15% -13% 1%
SR 520 (Evergreen
Point Bridge) 23,100 1,180 24,280 23,060 4,230 3,480 1,480 32,250

Percent Change
from No Build -11% 90% -9% -12% 91% 7% 31% -2%
1-90 (West Bridge) -
GP Lanes 37,100 130 37,230 37,660 460 4,780 - 42,900
1-90 (West Bridge) -
HOV Lanes - 2,580 2,580 - 9,190 - 1,050 10,240
1-90 Rail i i . . - - 13,780 13,780
1-90 Total 37,000 2,710 39,810 | 37,660 9,650 4780 14830 66,920

Percent Change
from No Build 2% -13% 1% 5% -14% -12% -1% -1%
Total Cross-Lake 71,950 4,150 76,100 73,450 14,790 8,950 16,860 114,050

Percent Change
from No Build 2% 3% -2% -2% 2% -6% 1% -1%
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2030 Preferred Alternative

PM Peak Period Vehicle
Volumes PM Peak Period Person Trip Volumes
Total HOV HOV
Roadway Facility Non-HOV! (3+) Total Non-HOV (34) Commercial  Transit Total
SR 522 (West of 61st
Ave.NE) 11,700 240 11,940 12,690 830 680 530 14,730
Percent Change
from No Build 2% -17% 1% 3% -19% -16% -16% 0%
Percent Change
from Tolled No Build 0% -8% -1% 0% -9% -1% -4% -1%
SR 520 (Lake Wash.
Bridge) 24,150 2400 26,550 23,950 8650 3,760 2350 38,710
Percent Change
from No Build -1% 287% 0% -9% 290% 15% 108% 18%
Percent Change
from Tolled No Build 5% 103% 9% 4% 104% 8% 59% 20%
1-90 (West Bridge) -
GP Lanes 36,870 160 37,030 37,470 570 4,710 - 42,750
1-90 (West Bridge) -
HOV Lanes - 1,710 1,710 - 6,050 - 990 7,040
1-90 Rail - - - - - - 12,770 12,770
1-90 Total 36,870 1,870 38,740 37,470 6,620 4,710 13,760 62,560
Percent Change
from No Build 2% -40% -2% 4% -41% -13% -8% -7%
Percent Change
from Tolled No Build -1% -31% -3% -1% -31% -1% -7% -7%
Total Cross-Lake 72,720 4,510 77,230 74,110 16,100 9,150 16,640 116,000
Percent Change
from No Build -1% 12% -1% -1% 11% -4% 0% 1%

Percent Change
from Tolled No Build 1% 9% 1% 1% 9% 2% -1% 2%
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Daily Cross Lake Travel Demand for 2030 tolled and un-tolled No Build with Preferred Alternative

2030 No Build Alternative

Daily Vehicle Volumes Daily Person Trip Volumes
Total HOV Non- HOV
Roadway Facility Non-HOV* (3+) Total HOV (3+) Commercial Transit Total

SR 522 (West of 61st
Avenue NE) 52,550 1,760 54310 | 56,490 6,200 3,290 1,840 67,820
SR 520 (Evergreen
Point Bridge) 123,040 4530 127570 | 123,750 16,020 15,340 3,670 158,780
1-90 (West Bridge) - GP
Lanes 164,750 2,090 166,340 | 164,780 7,360 23,070 - 195,210
1-90 (West Bridge) -
HOV Lanes : 9,320 9,320 - 33,030 - 1,990 35,020
1-90 Rail ; ; ; ; ; - 41390 41,390
1-90 Total

164,750 11,410 176,160 | 164,780 40,390 23,070 43,380 271,620
Total Lak

otal Cross-Lake 340,340 17,700 358,040 | 345020 62,610 41,700 48,890 498,220

2030 No Build Tolled®

Daily Vehicle Volumes Daily Person Trip Volumes
Total Non- HOV Non- HOV
Roadway Facility HOV? (34) Total HOV (34) Commercial  Transit Total
SR 522 (West of 61st
Avenue NE) 54,190 1,600 55,790 | 58,590 5,620 2,950 1,630 68,790
Percent Change from
No Build 3% -9% 3% 4% -9% -10% -11% 1%
SR 520 (Evergreen
Point Bridge) 106,390 6,200 112,590 | 106,820 21,950 14,430 4,750 147,950
Percent Change from
No Build -14% 37% -12% -14% 37% -6% 29% 7%
I-90 (West Bridge) - GP
Lanes 171,470 1,790 173,260 | 173,710 6,290 21,740 - 201,740
1-90 (West Bridge) -
HOV Lanes - 8,410 8,410 - 29,780 - 2,110 31,890
1-90 Rall ) } - - - - 40,850 40,850
1-90 Total 171,470 10,200 181,670 | 173,710 36,070 21,740 42,960 _ 274,480
Percent Change from
No Build 4% -11% 3% 5% -11% -6% -1% 1%
Total Cross-Lake 332,050 18,000 350,050 | 339,120 63,640 39120 49,340 491,220
Percent Change from
No Build -2% 2% -2% -2% 2% -6% 1% -1%
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2030 Preferred Alternative

Daily Vehicle Volumes

Daily Person Trip Volumes

Total Non- HOV Non- HOV
Roadway Facility HOV* (3+) Total HOV (34) Commercial  Transit Total
SR 522 (West of 61st
Ave.NE) 53,970 1,520 55,490 58,410 5,340 2,910 1,590 68,250
Percent Change from
No Build 3% -14% 2% 3% -14% -12% -14% 1%
Percent Change from
Tolled No Build 0% -5% -1% 0% -5% -1% -2% -1%
SR 520 (Lake Wash.
Bridge) 111,640 9470 121,110 111,690 33690 15,450 7050 167,880
Percent Change from
No Build -9% 109% -5% -10% 110% 1% 92% 6%
Percent Change from
Tolled No Build 5% 53% 8% 5% 53% 7% 48% 13%
1-90 (West Bridge) - GP
Lanes 170,150 1,760 171,910 172,300 6,190 21,570 - 200,060
1-90 (West Bridge) -
HOV Lanes - 6,320 6,320 - 22,270 - 1,990 24,260
1-90 Rail - - - - - - 38,360 38,360
1-90 Total 170,150 8,080 178,230 172,300 28,460 21,570 40,350 262,680
Percent Change from
No Build 3% -29% 1% 5% -30% -7% -7% -3%
Percent Change from
Tolled No Build -1% -21% -2% -1% -21% -1% -6% -4%
Total Cross-Lake 335,760 19,070 354,830 342,400 67,490 39,930 48,990 498,810

Percent Change from
No Build

Percent Change from
Tolled No Build

-1%

1%

8%

6%

-1%

1%

-1%

1%

8%

6%

-4%

2%

0%

-1%

0%

2%
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Purpose of Evaluation

The purpose of this work was to confirm previous regional decisions regarding the operation of light rail
transit (LRT) on SR 520 in the year 2030. This evaluation also provided a high-level determination of the
effects of implementing LRT in place of the HOV/transit lane that is currently identified in the Preferred
Alternative. Many changes have taken place throughout the region since the Trans-Lake Washington
Project’s (2000-2002) Executive Committee determined “...only one high-capacity (HCT) corridor across
Lake Washington will be necessary to satisfy transit demands through the year 2020” (see Appendix A
for additional background information). Significant regional changes include:

e The passage of the Sound Transit 2 (ST2) plan, which includes East Link;
e On-going implementation and financing of 1-405 corridor projects;

e Significant updates to the Puget Sound Regional Council’s (PSRC) population, employment, and
land use forecasts, along with its regional travel demand model; and

¢ Imminent tolling of the SR 520 Bridge in 2011 associated with the Urban Partnership program.

For these reasons, the SR 520 Project’s legal review team recommended that the SR 520 Bridge
Replacement and HOV Program revisit the potential for implementing LRT on SR 520 in place of the
planned high-occupancy vehicle (HOV)/transit lane between the Montlake interchange and the Eastside.
This review is intended as a preliminary evaluation of LRT ridership demand on SR 520 and is not
intended to offset any planning work that will be completed by Sound Transit as part of their long-range
planning efforts.

This evaluation was a collaborative effort among the staffs of the Washington State Department of
Transportation (WSDOT) SR 520 Program, Sound Transit, King County Metro, and the Seattle
Department of Transportation. Together, we identified the representative LRT alignment and potential
station locations, performed the modeling, evaluated the results, and reached conclusions regarding the
implications the evaluation results had for the SR 520 Program as it moved into the preparation of the
Final Environmental Impact Statement (FEIS).

This evaluation was completed by:

e Determining a “representative light rail alignment” and associated stations to serve the SR 520
corridor;

e Modifying the Preferred Alternative transit network in the SR 520 FEIS travel demand model to
serve the representative light rail alignment and associated stations;

e Evaluating model results to determine effects on SR 520 and 1-90 transit ridership and vehicle
volumes (general-purpose [GP] and 3+HOV); and

e Identifying conclusions.

Each of these evaluation steps is explained in more detail in the following sections.

PURPOSE OF EVALUATION 1
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Determining a Representative Alignment for SR 520 with LRT

A “representative light rail alignment” is an alignment option that has not been through the environmental
process; therefore, there has been neither a formal review of the environmental (built and natural)
impacts, nor a formal decision regarding alignment or station locations. The purpose of a representative
alignment is to provide enough detail needed to perform a high-level evaluation to gain insight into the
opportunities and challenges associated with implementing LRT service on SR 520 in the year 2030. The
representative light rail alignment and stations for the SR 520 corridor selected for this evaluation were
collaboratively developed by project staff from Sound Transit, King County Metro, the Seattle
Department of Transportation, and WSDOT’s Office of Urban Mobility. WSDOT SR 520 Program staff
facilitated the meetings, performed the travel demand modeling, and prepared documentation.

Building upon year 2030 transit systems and markets

The team developed the representative alignment and station locations for an SR 520 bridge crossing by
building on the region’s transit markets and light rail and bus service assumed to be in place by the year
2030. Exhibit 1 shows Sound Transit’s Central and East Link alignments and stations assumed to be in

place for this evaluation.
EXHIBIT 1. SOUND TRANSIT LIGHT RAIL ALIGNMENTS
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The team also used origin-destination (O-D) data from the SR 520 High Capacity Transit (HCT) Plan
(December 2008) to estimate how future year 2030 SR 520 transit markets would be affected by East
Link LRT (see Exhibit 2).

The number of daily transit trips between O-Ds shown in Exhibit 2 assumed a high level of bus rapid
transit (BRT) on the SR 520 corridor, which would provide a level of service very similar to LRT.
Therefore, it was assumed that transit trips between these O-Ds would be similar with LRT operating on
SR 520; the representative alignment and stations were developed to serve this demand.

4 DETERMINING A REPRESENTATIVE ALIGNMENT FOR SR 520 WITH LRT
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EXHIBIT 2. 2030 HCT - DAILY ORIGINS AND DESTINATIONS OF SR 520 TRANSIT TRIPS WITH EAST LINK
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Source: SR 520 Bridge Replacement and HOV Program, High Capacity Transit Plan — 2030 HCT with East Link Sensitivity Test Transit Ridership
Forecasting Analysis Results Technical Memorandum (January 2009).
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Representative Alignment and Stations

With the implementation of East Link across 1-90, the major transit markets of Redmond’s Overlake area,
Downtown Bellevue, Downtown Seattle, University District, and Capitol Hill would be primarily served
with North Link and East Link. The Ballard, Fremont, and Wallingford neighborhoods on the west side of
Lake Washington and the cities of Kirkland, Totem Lake, Medina, and Hunt’s Point would primarily use
local and regional bus service. Adding rail between Totem Lake and Ballard would serve the mobility
needs between these markets and provide key transfer opportunities to other rail or regional bus service.
The representative alignment and stations identified to serve these markets are shown in Exhibit 3.

EXHIBIT 3. YEAR 2030 SR 520 REPRESENTATIVE LIGHT RAIL ALIGNMENT
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Representative Alignment Details
The following information summarizes team discussions regarding the development of the representative

alignment and associated stations.
The representative alignment for SR 520 connected Ballard to Totem-Lake/Totem Lake-

Bellevue.
The Totem Lake-Bellevue alignment was included in this evaluation to provide a connection

between SR 520 LRT and East Link.
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Headways were assumed to be the same as East Link, with headways of 7.5-minutes during the
a.m. and p.m. peak periods, and 10 minutes during the off-peak period. This means that 4-minute
(approximate) peak and 5-minute off-peak headways would be provided between the Totem Lake
Transit Center and the S. Kirkland Park-and-Ride.

SR 520 would be four GP lanes + LRT between the Montlake interchange and Bellevue
Way/108th Interchange (no HOV lanes). This configuration was assumed because there is limited
right of way in this section of the corridor, and the location of the lids/stations/transit stops further
decreases the available space.

It was assumed that SR 520 LRT would be a combination of at-grade (street running) and
elevated (grade-separated). Station-to-station travel times were provided by Sound Transit (see
Appendix B).

SR 520 was tolled at the rate assumed for the SR 520 Preferred Alternative, with 3+ HOV free.
HOV traffic would be required to travel in the GP lanes. This decision was based on the
assumption that SR 520 buses would be replaced with light rail service between I-5 and the
Bellevue Way/108th Avenue NE interchange. With no buses crossing the bridge, a higher toll rate
would not be needed to manage traffic flow for transit.

Ballard was selected as the west terminus because:

There is an established and high demand market between the University District and Ballard
(KCM Route 44).

Although an SR 99 corridor alignment had been suggested in recent regional conversations, North
Link is planned as the primary north-south service; the team did not want to duplicate that service
with an SR 99 representative alignment.

Dual termini on the eastside — Totem Lake and Bellevue (Overlake Hospital) — were selected because:

Review of the HCT Plan showed the strongest markets are between Downtown Seattle and the
Eastside, which would already be served by East Link.

They connected all three primary Eastside transit markets — Kirkland, Redmond, and Bellevue —
to the University of Washington and Seattle neighborhoods west of I-5.

Totem Lake is identified as one of twelve “Regional Growth Centers” in the PSRC’s Regional
Growth Strategy and is a logical transfer point for bus service originating from the north and east
(Woodinville, Canyon Park, Snohomish, etc).

The smaller markets of Seattle neighborhoods west of 1-5 and north of the Ship Canal can still get
to Bellevue and Redmond with rail transfers — much less onerous than bus transfers due to high
frequency and trip reliability.

Issaquah-to-Bellevue and points north are likely markets to serve with future rail and this
configuration aligns with this future service.

Representative Alignment Station Details

The following representative stations were assumed to be in the vicinity of:

1
2.
3.
4

Ballard: 17th Avenue NW/NW Market

North Fremont: N 45th Street/Greenwood Avenue N
Aurora: SR 99/N 45th Street

Wallingford: Wallingford /N 45th Street

DETERMINING A REPRESENTATIVE ALIGNMENT FOR SR 520 WITH LRT 7
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5. Brooklyn: Brooklyn Avenue NE/NE 45th Street (assumed to be different station platforms than
North Link)

Montlake: Husky Stadium (assumed to be different station platforms than for U-Link)
Evergreen Point

South Kirkland Park-and-Ride

. Kirkland Transit Center: 3rd Street/NE 85th Street

0. Totem Lake Transit Center: NE 128th Street/ 120th Avenue NE

1. Bellevue/Overlake Hospital: NE 8th Street/116th Avenue NE(assumed to be shared station
platforms with East Link)
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Developing a bus network to support SR 520 Representative
Alignment

Once the team had identified a representative light rail alignment and associated stations, King County
Metro and Sound Transit service planners identified bus network modifications to optimize the overall
transit system (LRT and bus transit). Modifications included truncating and eliminating routes as well as
improving frequencies to serve ridership demand between the primary transit markets on the west and
east sides of Lake Washington.

Cross-Lake and Eastside Changes

The modeled transit network assumed that bus services across Lake Washington and on the Eastside
would be restructured to integrate with the representative alignment and stations for SR 520 LRT service.
The most notable assumption was that all bus service across the SR 520 Bridge would be replaced by
LRT service. Additionally, Westside and Eastside bus routes would be truncated at the various LRT
stations and some routes would be modified or restructured to serve the station, feeding more people into
the light rail system to make connections to both Downtown Seattle and to the University District. It was
also assumed that some routes would have improved frequencies during peak and off-peak periods. The
most recent East Link transit integration plan, dated November 5, 2009, was assumed to be in place in the
year 2030.

Please see Appendix C for a summary of the changes that were assumed for the 2030 peak transit routes
and headways, as well as service modifications to several routes for the proposed light rail on SR 520.

Model Results

The effect of SR 520 LRT on region-wide transit (bus+light rail) trips are shown in Exhibit 4 and
summarized below and are in comparison to the SR 520 Preferred Alternative:

e SR 520 LRT would increase system-wide transit person trips by approximately 5,000 trips per
day (less than 1 percent).

e SR 520 LRT would increase the system-wide transfer rate from 1.49 to 1.53 (about 2.7 percent)
meaning that some people would have more transfers with SR 520 LRT than without.

e SR 520 LRT would increase transit ridership by approximately 1,760 riders per day (4 percent)
on SR 522, SR 520, and 1-90 combined.

e Total cross-lake (SR 522, SR 520, 1-90) person trips would remain fairly constant compared to
those without SR 520 LRT.

o Total cross-lake person trips of 486,600 would decrease by 1,690 person trips (less than
0.3 percent) (486,600 is the total person trips for all modes — GP, 3+HQV, transit — on all
three roadways).

The effect of SR 520 LRT on transit ridership across the SR 520 and 1-90 bridges are shown in Exhibits
5, 6, and 7 and can be summarized as follows:

e 1-90 daily rail ridership would decrease by 5,000 people (13 percent) from 37,070 to 32,360 (see
Exhibit 4).

e HOV 3+ person trips on SR 520 and 1-90 would decrease by about 2,300 per day (see Exhibit 4).
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Rail on SR 520 increases overall transit ridership across the SR 520 and 1-90 bridges by
approximately 2,210 trips (5 percent, or from 46,330 to 48,540) (see Exhibit 5).

SR 520 daily transit person trips across the bridge would increase by approximately 7,200 (or
double) from 7,320 to 14,510 (see Exhibit 5).

o Although daily transit person trips across SR 520 would double, it would be about the
same as today (2010).

o SR 520 rail ridership would be 1/3 of the 1-90 ridership.

38 percent of Ballard-to-Totem Lake boarding’s would cross SR 520 per day (i.e., 38,000 riders
board Ballard-to-Totem Lake, but only 14,500 riders cross the SR 520 Bridge. See Exhibit 6).

There would be a total of 52,000 daily boardings on the Ballard-to-Totem Lake and Totem Lake-
to-Bellevue LRT lines combined. (For comparison, total East Link daily boardings are estimated
to be up to 48,000 in 2030.)

o Ballard-to-Totem Lake ridership would be approximately 38,400.
o Totem Lake-to-Bellevue would be approximately 14,000.

Evergreen Point Station daily boardings are 200, which represents the lowest boardings along the
SR 520 LRT alignment.

10
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EXHIBIT 4. COMPARISON OF AVERAGE WEEKDAY CROSS-LAKE VEHICLE AND PERSON TRIP VOLUMES

2030 Preferred Alternative'

Average Weekday Vehicle Volumes Average Weekday Person Trip Volumes
Transit
Roadway Facility GP HOV (3+) Total GP HOV (3+) Bus Rail All Transit Total
SR 522 (West of 61st Ave.NE) 55,010 1,640 56,650 62,270 5,770 1,920 1,920 69,960
SR 520 (Lake Wash. Bridge) 110,190 8,530 118,720 124,660 30,350 7,340 7,340 162,350
1-90 (West Bridge) 167,050 7,250 174,300 189,730 25,590 1,940 37,040 38,980 254 300
Total Cross-Lake 332,250 17,420 349 670 376,660 61,710 11,200 37,040 48,240 486,610

2030 Preferred Alternative with Rail on SR 520 Sensitivity Test'

Average Weekday Vehicle Volumes Average Weekday Person Trip Volumes
Transit
Roadway Facility GP HOV (3+) Total GP HOV (34) Bus Rail All Transit Total
SR 522 (West of 61st Ave NE) 55,150 1,690 56,840 62,430 5,920 1,460 1,460 69,810
SR 520 (Lake Wash. Bridge) 108,150 6,420 114,570 122,470 22,790 14,510 14,510 159,770
1-90 (West Bridge) 167,870 8,670 176,540 190,620 30,690 1,670 32,360 34,030 255,340
Total Cross-Lake 331,170 16,780 347,950 375,520 59,400 3,130 46,870 50,000 484,920

Rail on SR 520 minus Preferred Alternative

Average Weekday Vehicle Volumes Average Weekday Person Trip Volumes
Transit
Roadway Facility GP HOV (3+) Total GP HOV (3+) Bus Rail All Transit Total
SR 522 (West of 61st Ave.NE) 140 50 190 160 150 (460) (460) (150)
SR 520 (Lake Wash. Bridge) (2,040) (2,110) (4,150) (2,190) (7,560) (7,340) 14,510 7,170 (2,580)
1-90 (West Bridge) 820 1,420 2,240 890 5,100 (270) (4,680) (4,950) 1,040
Total Cross-Lake (1,080) (640) (1,720) (1,140) (2,310) (8,070) 9,830 1,760 (1,690)

'Toll model run was executed for mode choice and route diversion effects using trip distribution results from 2030 Preferred Alternative model run.
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EXHIBIT 5. YEAR 2030 AVERAGE WEEKDAY DAILY TRANSIT BOARDINGS ON 1-90 AND SR 520 WITH SR 520 LRT

48,540
46,330
45,640
SR 520 Bus SR 520
1-90 Bus R 520 Bus
1-90 Rail 1-90 Bus
1-90 Rail SR 520 Rail
1-90 Bus
1-90 Rail
21,180
SR 520 Bus
1-90 Bus
T T
2006 Base Year 2030 No Build 2030 Preferred Alternative 2030 Preferred Alternative 4
LRT on SR 520 Bridge
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EXHIBIT 6. YEAR 2030 TOTAL DAILY WEEKDAY SEGMENT PASSENGER VOLUMES AND BOARDINGS ON SR 520 LRT
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EXHIBIT 7. YEAR 2030 WEEKDAY STATION BOARDINGS WITHOUT AND WITH SR 520 LRT
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Note: UW and Brooklyn stations are assumed to be on different platforms. Transfers between lines were assumed in the model.
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Conclusions

The findings from the work performed and presented in this memorandum reinforce the conclusions
drawn from past similar work and the resulting decisions made — i.e., that the long-range cross-lake transit
market can be adequately served by a combination of bus/BRT service along the SR 520 corridor and a
light rail system on 1-90. Transit demand along the SR 520 corridor may eventually warrant significant
alteration to the system currently being planned to serve cross-lake needs — indeed, the Regional Transit
Long-range Plan envisions an HCT system for this corridor, and the new bridge design and HOV/transit
improvements within the SR 520 project anticipate and support future HCT. Periodic monitoring of the
corridor's transit system performance should provide an indication for when it is appropriate to conduct
another assessment of the next generation of transit improvements for cross-lake travel.

The findings further demonstrate that replacing the proposed HOV improvements on SR 520 (and much
of the bus service that would use these improvements) with a light rail system could result in more transit
trips using cross-lake facilities. However, it would not induce an increase in ridership to a degree that
would warrant the significant investment and impacts accompanying such an undertaking. Cross-lake
transit trips are forecasted to increase by only four percent when the SR 520 corridor is served exclusively
by light rail instead of a BRT system using HOV lanes and other dedicated bus facilities. The effect on a
region-wide basis is even less significant, with total transit trips increasing by less than one percent with
light rail on SR 520. By 2030, transit ridership across SR 520 is forecasted to be approximately the same
as it is today.
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Appendix A — Overview of Decisions Supporting 1-90 as
Priority Corridor for Light Rail
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Background

As of 1963, the central Puget Sound region had built two floating bridges across Lake Washington
connecting Seattle with communities in East King County, one on State Route 520 (SR 520), and one on
Interstate 90 (1-90). In the early 1970s, the region debated at length whether to expand and modernize the
1-90 floating bridge. Key controversial issues included how many GP lanes to provide, the degree to
which transit would enjoy exclusive or semi-exclusive rights-of-way on the bridge, and what provisions
could be made for Mercer Island traffic. An historic decision was reached in 1976, culminating in an 1-90
Memorandum of Agreement (MOA) signed by the cities of Seattle, Mercer Island, and Bellevue, King
County Metro Transit, and the Washington State Transportation department, supporting the alternative
known as “3-2T-3”. This alternative included three GP lanes in the eastbound and westbound directions,
and two center lanes for transit, HOVs, and Mercer Island SOVs. Consistent with this agreement, the new
1-90 structure was designed to be built for the ultimate conversion to fixed guideway at some point in the
future. Over the past 40 years, a wealth of studies have examined many ways to provide HCT service
between Seattle and the Eastside and re-affirmed the identification of 1-90 as the initial cross-lake corridor
for HCT. Repeatedly, LRT on the 1-90 corridor has proven to result in similar or higher ridership than
LRT on SR 520 and to have substantially lower costs (environmentally and financially). An overview of
regional transit planning as it relates to evaluating HCT across Lake Washington is provided in Exhibit
A-1.

Sound Transit Long-Range Plan (1996)

As the Regional Transit Authority!l, Sound Transit is responsible for regional HCT planning. The Sound
Transit Regional Transit Long-Range Plan (LRP) is the long-term vision for the development of regional
HCT service in the Central Puget Sound Region. Sound Transit? adopted its first Regional Transit Long-
Range Vision in May 1996 and it was used as a basis for much of the multimodal transportation planning
conducted for the SR 520 corridor to date. That plan identified express bus service on a “Regional HOV
Expressway” in the SR 520 corridor, and potential rail extensions in the 1-90 corridor from Seattle to
Redmond, Kirkland, Bellevue, and Issaquah.

Trans-Lake Washington Study and Project

After the approval of Sound Transit Long-Range Vision and System Plan in May 1996, WSDOT’s Trans-
Lake Washington Study began in 1998. One of the primary objectives of this study was to determine
which corridor — SR 520 or 1-90 — should be used for an extension of HCT across Lake Washington to the
Eastside. The evaluation process leading up to this decision took place over four years, between 1998 and
2002, and is outlined in Exhibit A-2.

A 47-person committee composed of local governments and neighborhood, business and advocacy
interests evaluated a range of solutions to improve mobility across and/or around Lake Washington. Each
solution considered a range of cross-lake capacity improvements within an area bounded by 1-90 to the
south, SR 522 to the north, 1-5 to the west, and the terminus of SR 520 to the east. The Trans-Lake Study
noted that “at some point beyond the planning horizon of Sound Transit’s Long Range Vision, it is
possible that travel demand by transit could grow to a level that would justify a second trans-lake HCT

1 Under Revised Code of Washington {RCW} Chapters 81.104 and 81.112.

2 Then known as the Central Puget Sound Regional Transit Authority.

APPENDIX A - OVERVIEW OF DECISIONS SUPPORTING I-90 AS PRIORITY CORRIDOR FOR LIGHT RAIL 21



SR 520 with Light Rail Transit (LRT)
Technical Memorandum

corridor in addition to the 1-90 corridor. Since both development of a third corridor across Lake
Washington or expansion of the 1-90 corridor is unlikely, the SR 520 corridor is the most viable option for
the second corridor.” Therefore, SR 520 with HCT [light rail] was one of the solutions carried forward
into the Trans-Lake Washington Project.

The Trans-Lake Washington Project further evaluated and refined the Trans-Lake Washington Study
solutions in preparation for an EIS. These evaluations gave the region a chance to test the previous
assumption of first implementing LRT on 1-90 within the current regional context and to use updated
regional information, such as population, employment, and land use forecasts.

The evaluation results showed that:

e Light rail in the 1-90 corridor resulted in slightly higher daily cross-lake transit ridership
compared to those that had HCT in the SR 520 corridor. Total person throughput across the lake
was similar regardless of which corridor (SR 520 or 1-90) LRT was placed.

e Building light rail in the 1-90 corridor also had fewer environmental impacts and lower
construction costs compared to building in the SR 520 corridor ($2.7 billion on 1-90 compared
with $4.7 billion on SR 5203).

e If LRT was in the SR 520 corridor only, there would be line capacity problems into Downtown
Seattle once North Link opened, requiring two tunnels between the University of Washington and
Downtown Seattle. Therefore, given that ridership was nearly the same for each corridor, 1-90
was re-confirmed as the best corridor.

e Finally, BRT (an HCT technology) was sufficient to meet SR 520 transit demand until at least
2030, if not beyond.

Given these results, the Trans-Lake Project team determined that the evaluation confirmed the region’s

previous decision that light rail would first be implemented on 1-90 with express bus service on SR 520.
Since this decision, regional transit planning has proceeded based on the assumption that 1-90 would be
the first corridor to receive an extension of light rail across Lake Washington.

Sound Transit Long-Range Plan Update (2005)

e In 2005, Sound Transit adopted an update to their 1996 long-range plan. The original 1996 plan
was reviewed and updated to reflect extensive analysis of the region's growth in the coming
decades, and how a regional transit system might best accommodate that growth. Sound Transit
staff held a series of public meetings throughout the region to solicit comments. After reviewing
public and agency comments on the draft, the Board unanimously adopted the updated Long-
Range Plan in July 2005.

e The Plan included the following changes to the cross-lake corridors:
e University District to Redmond and Northgate to Bothell were each designated as HCT corridors.

e Downtown Seattle to Redmond, via 1-90 to Downtown Bellevue was identified as an LRT or Rail
Convertible BRT corridor. Light rail was identified as the preferred mode for the Downtown
Seattle-Bellevue CBD-Overlake-Redmond corridor in 2006 based on extensive analysis and
public comment.

The 2005 plan informed the identification of the Sound Transit 2 (ST2) Plan and provided the foundation
for expanding the regional transit system. ST2, approved by voters in November 2008, added regional

32001 dollars from Summary of HCT Screening Process: Evaluation and Recommendations, Trans-lake Washington Project, December 2002.
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express bus, commuter rail, and LRT service, including East Link across 1-90. ST2 also includes new
routes in the SR 520 corridor to further develop BRT connecting Redmond, Bellevue, the University of
Washington, and Downtown Seattle, taking advantage of transit speed and reliability improvements
programmed as part of the WSDOT SR 520 Bridge Replacement and HOV Project.4

The Future of Light Rail on SR 520

Since the Trans-Lake Project and the adoption of the ST’s updated Long Range Plan, LRT planning
efforts have been focused on completing Central/North Link and East Link. With 1-90 identified as the
corridor to receive LRT, SR 520 has been identified as the corridor to receive BRT. The same agencies
that collaborated in the SR 520 with LRT evaluation also collaborated in 2007-2008, along with the
University of Washington, to identify potential BRT service structures in the SR 520 corridor that could
meet transit demand in the year 2030 and beyond. This work is documented in the Draft and Final High
Capacity Transit Plans (WSDOT, 2008).

ST2 also includes funding for planning studies, including HCT from Redmond to the University District
via Kirkland in the SR 520 corridor, continuing on to Ballard and Downtown Seattle. Meanwhile, the
SR 520 corridor is being designed and built to accommodate LRT in the future.

4 Sound Transit 2, A Mass Transit Guide, The Regional Transit System Plan for Central Puget Sound, pg 9.
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EXHIBIT A-1. REGIONAL HIGH CAPACITY AND LIGHT RAIL PLANNING

eComprehensive Public Transportation Plan for the Seattle Metropolitan Area - 1985 Horizon identifies rail corridor from Seattle-
Mercer Island-Bellevue-Redmond

eIncluded in Forward Thrust bond measure in 1968 - had simple majority but failed because it didnt' have 60% supermajority
needed for financing

* Region debates at length whether to expand and modernize 1-90, including whether transit should have semi- or
totally exclusive ROW

¢ |-90 Memorandum Agreement - specifies dedicated transit facility to be included on new I-90 bridge
e Signed by cities of Seattle, Mercer Island, Bellevue and King County Metro Transit and WSDOT
e This agreement comes well prior to any similar process for SR 520 (which wasn't until 1998)

¢ Puget Sound Council of Governments (PSCOG)-Metro performs The Multi-Corridor Analysis

* LRT on SR 520 elminated as alternative in Phase Il analysis due to low ridership, lower feeder bus potential, higher
1986 cost, and lower cost-effectiveness compared with 1-90.

e Joint Regional Policy Committee (JRPC) begins planning regional high capacity transit - looking at 5207?
* JRPC, which includes King, Pierce and Snohomish counties and WSDOT Secretary, is pre-cursor to RTA

* JRPC completes EIS on Regional Transit System - light rail on 1-90 identified as preferred mode
e Following adoption of JRPC's Regional Transit Plan, Central Puget Sound Regional Transit Authority (RTA) forms

* RTA conducts public outreach on JRPC's Regional Transit Plan & identifies set of HCT investments for vote
e RTA adopts plan in 1994 -includes I-90 LRT btwn Seattle, Bellevue, Redmond - presents to voters in 1995 (fails)
* RTA develops new investment plan - Sound Move - express bus service in HOV lanes substituted for LRT

* Sound Transit adopts first long-range plan - plan highlights I1-90 corridor as HOV expressway & potential LRT
¢ SR 520 identified for "local bus service" (later identified as regional express bus service)
CECRE o 1-90 Two-Way Transit and HOV Project EIS started

e Trans-Lake Study - ST (a co-lead) wants to confirm [-90 as preferred cross-lake corridor or define a better crossing
location

* Recommends HCT element (doesn't specify what kind) be carried forward into development of EIS alternatives

* Trans-Lake Washington Project - series of studies (see next page) confirms I-90 rather than SR 520 as the preferred
corridor for light rail due to higher ridership and lower cost (environmental & financial)
J

84 €€ {:€{id: €L ¢

eAmendment to I-90 Memorandum Agreement -identified R8A from 1-90 Two Way Transit and HOV Project as first step to having
transit operating in dedicated ROW as the first step towards the ultimate configuration of I1-90 between Seattle and Bellevue with
high capacity transit in the center roadway.

oPSRC prepares Central Puget Sound Region High Ca

pacity Transit Corridor Assessment Report - findings about 520 HCT/LRT J

¢ ST updates and adopts long-range plan (based on SEIS and extensive public outreach)
* 1-90 remains the priority corridor and HOV/BRT system added to SR 520 corridor

* Sound Transit Board passes Resolution No. R2006-15
e |dentifies light rail as the preferred mode for HCT in the Seattle to Bellevue and Redmond via 1-90

* SR 520 Bridge Replacement and HOV Program revisits SR 520 with LRT

<€a
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EXHIBIT A-2. TRANS-LAKE WASHINGTON STUDY AND PROJECT SR 520 AND 1-90 HCT EVALUATIONS PROCESS

1996 ST Long Range Plan

*I-90 identified as HCT corridor

ST I-90 Two-Way Transit & HOV

*don't have to widen = less cost & impacts

ST Central Link
*LRT capacity north of DT Seattle

I-405 Corridor Program

*accounted for in 520 traffic forecasts

*indicates affect on SR 520 that was considered/accounted for in Trans-Lake Washington Project alternatives development and analysis

Analysis & Documentation

1998-1999

Trans-Lake Washington Study

Purpose is to identify a set of reasonable &
feasible solutions to improve mobility across
and/or around Lake Washington. Solution sets:

* No Action *MTP 98
* MTP Flipped *Roadway/Rail
* New Crossing *Roadway/Bus

* Maximize Alternatives

®  Trans-Lake Study Overview & Recommendation
Pamphlet (10/99)

ST wants to confirm I-90 as preferred cross-lake
corridor or define a better crossing location &

SR 520 planned for regional express bus service

EIS should evaluate the following on SR 520:
* Study passenger ferry options
(ST performed)
One HOV in each direction
One HOV in each direction + HCT
® One HOV + One GP in each direction
® One HOV + One GP + HCT
Minimum footprint i.e. 4 Lane + bike/ped
Continue to study ST I-90 Two-Way Transit
SR 520 qualified as potential 2nd cross-lake HCT route
Preference of HCT in SR 520 Corridor

2000-2002

Trans-Lake Washington Project

First level screening evaluation = 2 stages

Stage 1:
ID of potential alignment corridors:

* Preliminary Definition of Alternatives for First
Level Screening (9,/28/00)

® First Level Screening Evaluation Results-Technical
Steering Committee Review Draft with
Comments (10/12/00)

Recommendations

® EIS should evaluate the following:
o Alt C1: HCT in 520 corridor
o Alt C2: HCT in 1-90 corridor
o Alt C3: HCT in new mid-lake corridor

* Do not analyze further due high costs:
o Alt C4.2 — mid-lake crossing Sand point to Kirkland
o Alt. C4.1 — mid-lake crossing Madison to Kirkland

First level screening evaluation Stage 2:

Evaluate modes (i.e. highway and transit)
separately for corridors selected in Stage 1 (Alts
C1, C2 & C3) to determine which HCT alts (BRT &
LRT) performed the best and which should be
analyzed further in the multi-modal evaluation

HCT Modal Evaluation Initial Findings (3/9/01)
HCT Modal Evaluation: Transportation,
Environmental, Cost Findings (4/10/01)

* Definition of HCT Alternatives for Modal
Evaluation (4/11/01)

Recommendations

*  Exclude the following HCT alternatives:
o Bus only lanes
o Mid-lake crossing
o Pure BRT alternatives

*  HCT modal alts combined with GP/HOV alts into these
multi-modal alternatives:

Alt 2: 4 Lane with 1-90 LRT

Alt 3: 520 HOV with 1-90 LRT

Alt 4: 520 HOV+GP+1-90 LRT

Alt 5: 520 HOV+520 HCT

Alt 6: 520 HOV+GP+ 520 HCT

Alt 7: 520 HOV with BRT connections

Alt 8: 520 HOV+GP+BRT connections

o0 000 00

Second level screening: Multi-Modal Evaluation

Purpose of this screening was to analyze in more
detail the multi-modal alternatives (Alt 2-8)
developed in First level screening: Stage 2 (Alt 1
was No Action)

* Preliminary Definition of Multi-Modal
Alternatives for Second Level Screening
(5/14/01)

* Multi-Modal Alternatives Evaluation Report
(6/6/01)

* Multi-Modal Alternatives Evaluation —
Environmental Findings (6/7/01)

* Final Multi-Modal Cost Methodology and Multi-
Modal Cost Opinions for Alternatives Analysis
(7/11/01)

* Update to Multi-Modal Alternatives Evaluation
Report to include all elements of analysis
(4/12/02)

Recommendations for DEIS:

* Carry forward No Action

* Analyze 4-lLane

* Analyze 6-Lane w/ combined HOV/BRT (with & without
additional Montlake Cut crossing)

* Analyze 8-Lane (+1 GP+1HOV/BRT)

® Support ST Long-range plan for LRT on I-90 and BRT on SR
520 (see next page)

® Consider whether 520 alts should include provisions to
accommodate HCT in distant future (beyond 20207)

See ST memo dated Nov 15, 2001 confirming I-90 as the
corridor for potential LRT extension across Lake

Washington + revision to Long-Range plan to include
BRT/HOV system on the SR 520 corridor (was adopted)

Accommodating HCT in the SR 520 Corridor

Purpose was to examine options /how to
accommodate HCT (likely LRT in 520)

® Accommodating HCT in the SR 520 Corridor
(9/29/02)

Summary of HCT Screening Process: Evaluations and Recommendations (December 2002)

Purpose of this report was to summarize the analyses that have been conducted as part of the Trans-Lake
Project regarding HCT and BRT on the SR 520 and 1-90 corridors.

Evaluated 4 scenarios:

* No HCT accommodation

® HCT accommodation on floating bridge, approach structures,
and EP lid

* HCT accommodation on entire lake crossing plus adj. to lids
east of EP

® HCT envelope preservation between Montlake Blvd and
Redmond

Recommendations:

e Selection of HCT accommodation scenario = reconstruct
corridor I-5 to Redmond with + 30 ft to accommodate future
HCT (likely LRT)

This exhibit developed using the Summary of HCT Screening Process: Evaluations and Recommendations (Trans-Lake Washington Project, Dec 2002) report
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Appendix B — Station-to-Station Travel Times Provided by
Sound Transit
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EXHIBIT B-1. SR 520 TRAVEL TIME ANALYSIS

SR 520 LRT Travel Time Analysis

Trave Time (Ts) = [(3.6"SVVmal+[(Vmad7-2)*((1/2)+(1/0)) ]+t

Ballard to Totem Lake Line

Maximum
Speed / Off- | Maximum | Accel. Station to Avg.
Station Station Station peak Speed Speed Rate Braking |Dwell Time| Station Travel | Speed
Segment Start Segment Stop Alignment/ROW Spacing (ft) | Spacing (mi) | Spacing (m) (mi/h) (km/h) (m/s”) | Rate (m/s?) (sec) Time (sec) (mph)
Ballard (17th Ave. NW & NW Market St.) Fremont (NW 45th St. & Greenwood Ave. N) At-grade street running 7,399.81 1.40 2,255.46 25.00 40.23 1.340 1.340 60.0 270.15 18.7
Fremont (NW 45th St. & Greenwood Ave. N) Aurora Ave. (N 45th St. & SR 99/Aurora Ave. N) At-grade street running 1,899.00 0.36 578.82 25.00 40.23 1.340 1.340 30.0 90.13 14.4
Aurora Ave. (N 45th St. & SR 99/Aurora Ave. N) Wellingford (N 45th St. & Wellingford Ave. N) At-grade street running 2,723.00 0.52 829.97 25.00 40.23 1.340 1.340 30.0 112.60 16.5
Wellingford (N 45th St. & Wellingford Ave. N) Brooklyn (N 45th St. & Brooklyn Ave. NE) Al-grade street running 5,657.73 1.07 1,724.47 25.00 40.23 1.340 1.340 60.0 222.64 17.3
Brooklyn (N 45th St. & Brooklyn Ave. NE) UW Station (via University Wy. NE & NE Pacific St.) At-grade street running 5,705.83 1.08 1,739.13 20.00 32.19 1.340 1.340 60.0 261.19 14.9
UW Station Evergreen Point Station Aerial/grade-seperated 17,151.45 3.25 5,227.75 45.00 72.42 1.340 1.340 30.0 304.88 38.4
Evergreen Point Station South Kirkland park-n-ride Aerial/grade-seperated 12,090.99 2.29 3,685.33 45.00 72.42 1.340 1.340 30.0 228.21 36.1
South Kirkland park-n-ride Kirkland Transit Center (3rd & Park Ln. via BNSF ERC & State St. S) Al-grade street running 13,195.30 2.50 4,021.92 30.00 48.28 1.340 1.340 30.0 339.90 26.5
Kirkland Transit Center (3rd & Park Ln.) Totem Lake TC (via Central Wy/NE 85th St & BNSF ERC) Al-grade street running 19,660.08 3.72 5,992.38 30.00 48.28 1.340 1.340 60.0 516.83 25.9
Return Trip
Totem Lake TC (120th Ave. NE & NE 128th St.) Kirkland Transit Center (3rd & Park Ln. via BNSF ERC & State St. S) Al-grade street running 19,660.08 3.72 5,992.38 30.00 48.28 1.340 1.340 60.00 516.83 25.9
Kirkland Transit Center (3rd & Park Ln.) South Kirkland park-n-ride (via State St. S & BNSF ERC) At-grade street running 13,195.30 2.50 4,021.92 30.00 48.28 1.340 1.340 30.00 339.90 26.5
South Kirkland park-n-ride Evergreen Point Station Aerial/grade-seperated 12,090.99 2.29 3,685.33 45.00 72.42 1.340 1.340 30.00 228.21 36.1
Evergreen Point Station UW Station Aerial/grade-seperated 17,151.45 3.25 5,227.75 45.00 72.42 1.340 1.340 30.00 304.88 38.4
UW Station Brooklyn (N 45th St. & Brooklyn Ave. NE via NE Pacific St. & Univ. Wy. NE) Al-grade street running 5,705.83 1.08 1,739.13 20.00 32.19 1.340 1.340 60.00 261.19 14.9
Brooklyn (N 45th St. & Brooklyn Ave. NE) Wellingford (N 45th St. & Wellingford Ave. N) At-grade street running 5,657.73 1.07 1,724.47 25.00 40.23 1.340 1.340 60.00 222.64 17.3
Wellingford (N 45th St. & Wellingford Ave. N) Aurora Ave. (N 45th St. & SR 99/Aurora Ave. N) At-grade street running 2,723.00 0.52 829.97 25.00 40.23 1.340 1.340 30.00 112.60 16.5
Aurora Ave. (N 45th St. & SR 99/Aurora Ave. N) Fremont (NW 45th St. & Greenwood Ave. N) Al-grade street running 1,899.00 0.36 578.82 25.00 40.23 1.340 1.340 30.00 90.13 14.4
Fremont (NW 45th St. & Greenwood Ave. N) Ballard (17th Ave. NW & NW Market St.) At-grade street running 7,399.81 1.40 2,255.46 25.00 40.23 1.340 1.340 60.00 270.15 18.7
|Round Trip Total 170,966.40 3238 52,110.46 4,693.08 24.84
Trave Time (Ts) = [(3.68"S)/V mad +[(Vimar/7.2)*((1/a)+(1/b))]+1
Where:
Vmax = Maximum speed reached (kilometers/hour) Route Mileage
S = distance traveled (meters) Sation Cum. mi. Spacing Vehicle Requirements
a = acceleration rate (meters/second”) Ballard 0.00000 0.00000 Pk Headway (min) 10
b = braking rate (me!erslsecondz) Fremont 1.40148 1.40148 Rd Trip Total Running Time (sec) 4,693.08
ts= dwell time (seconds) Aurora Ave. 1.76114 0.35966 Round Trip Total Running Time (min) 78.22
Wellington 2.27686 0.51572 Cycle Time (min) 89.95
Brooklyn 3.34840 1.07154 Peak Trainsets 9
uw 4.42905 1.08065 Terminal Time (min) 11.73
Evergreen Point 7.67743 3.24838
S. Kirkland 9.96739 2.28996
Kirkland TC 12.46650 2.49911
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SR 520 LRT Travel Time Analysis Trave Time (Ts) = [(3.6"S)/Vimad +[(Vmax/7.2)"((1/2) +(1/b))}+1s
Totem Lake to Ballard Line
Maximum
Speed / Off- Accel. Station to Avg.
Station Station Station peak Speed Maximum Rate Braking | Dwell Time| Station Travel | Speed
Segment Start Segment Stop Alignment/ROW Spacing (ft) | Spacing (mi) | Spacing (m) (mi/h) Speed (km/h)| (m/s®) | Rate (m/s®) (sec) Time (sec) (mph)
Totem Lake TC (120th Ave. NE & NE 128th St.) Kirkland Transit Center (3rd & Park Ln.) At-grade street running 19,660.08 3.72 5.992.38 30.00 48.28 1.340 1.340 60.0 516.83 25.9
Kirkland Transit Center (3rd & Park Ln.) South Kirkland park-n-ride At-grade street running 13,195.30 2.50 4,021.92 30.00 48.28 1.340 1.340 30.0 339.90 26.5
South Kirkland park-n-ride Bellevue (Hospital Station) At-grade street running 8,711.05 1.65 2,655.12 30.00 48.28 1.340 1.340 60.0 267.99 22.2
Return Tri
Bellevue (Hospital Station) : South Kirkland park-n-ride At-grade street running 8,711.05 1.65 2.655.12 30.00 48.28 1.340 1.340 60.00 267.99 22.2
South Kirkland park-n-ride Kirkland Transit Center (3rd & Park Ln.) At-grade street running 13,195.30 2.50 4,021.92 30.00 48.28 1.340 1.340 30.00 339.90 26.5
Kirkland Transit Center (3rd & Park Ln.) Totem Lake TC (120th Ave. NE & NE 128th St.) Aerial/grade-seperated 19,660.08 3.72 5,992.38 30.00 48.28 1.340 1.340 60.00 516.83 25.9
Round Trip Total 83,132.86 15.74 25,338.85 2,249.43 25.20
Trave Time (Ts) = [(3.6"S)/Vnal+[(Vmax/7.2) " ((1/2)+(1/b))]+t5
Where: |
V max = Maximum speed reached (kilometers/hour) Route Mileage
S = distance traveled (meters) Sation Cum. mi. Spacing Vehicle Requirements
a = acceleration rate (meters/second”) Totem Lake TC 0.00000 0.00000 Pk Headway (min) 10
b = braking rate (meters/second?) Kirkland TC 3.72350 3.72350 Rd Trip Total Running Time (sec) 2,249.43
ty= dwell time (seconds) S. Kirkland 6.22261 2.49911 Round Trip Total Running Time (min) 37.49
Bellevue (Hsopital Station  7.87243 1.64982 Cycle Time (min) 43.11
Peak Trainsets 5
Terminal Time (min) 5.62
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Appendix C - Year 2030 Bus Network Changes Assumed in
SR 520 with LRT Evaluation (provided by King County Metro)
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EXHIBIT C-1. PROPOSED PEAK AND NON-PEAK TRANSIT ROUTES AND HEADWAYS FOR THE 2030 FEIS NO-BUILD TRANSIT NETWORK

SR-520 Light Rail

SR-520 Light Ralil

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
o
> o o
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Route Description g © ) 2| = olg
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
1 15 30 Kinnear-Beacon Hill 1 Fiscal Crisis reduction
2 30 30 W Qu. Anne-Madrona 2
2 30 30 Sea Center-Madrona 2
2 15 Queen Anne Exp 2E X
3 20 30 20 20 Queen Anne-Madrona 3 [Woodland Pk - Madrona Extend route to
Woodland Park via X
Fremont
3 30 30 30 30 Queen Anne-1st Hill 3 Woodland Pk - 1st Hill Extend route to
Woodland Park via
Fremont
4 20 30 Qu Anne-Judkins Pk 4
5X 30 15 XX Greenwood-Sea CBD 5X X | x
5 - - Ngate-Grnwd-SeaCBD 5 Eliminate variant to
Northgate XX
5 15 15 15 15 Sh CC-Grnwd-SeaCBD 5 |Sh CC-Grnwd-Fremont- Operate through Improve frequency
SeaCBD Fremont and along X | x
Dexter Ave
7 10 10 Rainier Bch-Seattle CBD No Change Stop consolidation on
Rainier, Fiscal Crisis
reductions. X
7X 30 - Rainier Bch-Seattle CBD No Change Added per service change
implemented Sept 2009.
Fiscal Crisis reductions X
7 12 CBD-Rainr 7R Fiscal Crisis reduction
8 15 15 Sea-Cap HI-Rain BC 8
9 20 30 Rainr Bch-Brdwy-UW 9 X
9X 15 60 Rainr Bch-Capital Hill In September 2009, Extended to Henderson
Route 9X will Station
terminate at Rainier
Beach Link Station X
10 15 15 Cap Hill-Sea CBD 10 Fiscal Crisis/Link reductions
11 15 20 Madison Prk-Ferry 11
12 15 15 Cap Hill-Sea CBD 12
12 - NA Sea CBD-First Hill 12 All trips extend to
Interlaken Park
(midday)
13 15 30 15 15 SPU-Seattle CBD 13 Woodland Pk - Seattle Extend route to Improved
CBD Woodland Park via |frequency X
Fremont
14 15 30 Summit-Mt. Baker 14
15 - - Ballard-Sea CBD 15 Route deleted due to
Ballard BRT (dependent on
RapidRide travel time)
16 20 20 Ngate-WIngfrd-Sea 16 X
17X 30 - 20 XX Sunset Hill-CBD 17X Improve frequency
17 30 30 20 30 Sunset Hill-CBD 17 Broadview-CBD Revise route to
serve 8th NW, north X
of Market Street.
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SR-520 Light Rail SR-520 Light Rail SR-520 Light Rail
2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
o
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Route Description g © ) 3[z2(= olg
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
18 30 30 XX XX Loyal Hts SeaCBD 18 DELETE DELETE DELETE Deleted-Revised with
Ballard RapidRide
18E 15 - 12 XX Loyal Hts SeaCBD 18E Improve frequency |Deleted-Revised with
Ballard RapidRide
19 30 - W Magnolia-Galer 19
21E 15 - Arbor Hts-Sea 21E
21 30 30 Arbor Hts-Sea CBD 21
22 30 30 White Ctr-Sea CBD 22 Route truncated to
Alaska Jct-White
Center
23 30 30 Wht Cntr-Seattle 23 Fiscal Crisis reduction
24 20 30 15 30 Magnolia-Sea CBD 24 Ballard-Magnolia-Sea Revise routing in
CBD Magnolia and extend X
to Ballard rail
station.
25 30 120 Lrlhrst-Mntlk-Sea 25
26 20 30 XX XX Grnlk-Dexter-CBD 26 DELETE DELETE DELETE
26X 15 - 12 XX Grnlk-Fremnt-CBD 26X Improve Frequency X
27 30 30 Colm Pk-Lschi-Sea 27
28E 15 12 XX Broadview-Fremnt 28E Improve Frequency X | X
28 20 30 XX XX Broadview-Fre-CBD 28 DELETE DELETE DELETE
29 20 30 Sunset Hill-Fremont-UW New route between [(Compliments Route
Sunset Hill and UW |31 between
through Ballard and [Fremont and UW X
Fremont
30 15 30 XX XX Sea Ctr-UW-Sand Point 30 |DELETE DELETE DELETE
31 26 30 20 30 UW-Fremnt-Magnlia 31 Improve frequency X
32 NA Rain Bch-Sea CBD 32 Route deleted due to LINK
32 20 30 Discovery Pk-Sea CBD New route from
Discovery Park to
Seattle CBD via 28th
Ave W
33 20 30 Magnolia-Sea CBD 33
34 NA Rain Bch-Sea CBD 34 Route deleted
34X 60 - Rainier Bch-Seattle CBD No change Added per service change
implemented Sept 2009 X
35 NA Harbor Island 35 Route deleted, see Route
39
36 8 10 Othello Station-Beacon Hill- Modify Route to end at Fiscal Crisis reduction
Sea CBD Othello Station (All
trolley bus operation)
37E 30 Adm Dst-Alki-CBD 37E Fiscal Crisis reduction
38 20 20 Mount Baker Transit Center- Route revised to serve
Beacon Hill Station 38 Mount Baker Transit
Center to Beacon Hill
Station.
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SR-520 Light Rail

SR-520 Light Ralil

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
o
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Route Description g © ) 3[z2(= olg
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
39 30 30 Othello Station-Seward Route revised to
Park-Beacon Hill-Downtown serve Othello Station-
Seattle 39 Seward Park-Beacon
Hill-Downtown Seattle
41 15 15 Northgte-SeaCBD 41ER Route truncated with
LRT to Northgate
operates between
Northgate and Lake
City
41E NA Northgate-Seachd 41E Route does not operate
when LINK to Northgate
42 60 60 Columbia City-Pioneer Sq No change Added per service change
implemented Sept 2009 X
42X NA Rainier View-CBD 42X Route deleted due to Light
Rail
43 12 15 CBD-Montlake-UW 43 Fiscal Crisis reduction
43 30 Cap Hill-Mntlk-UW 43 Fiscal Crisis reduction X | x
44 10 10 Ballard-UW-Montlk 44 X
45 45 - Q Anne-WIngfrd-UW 45
46 60 Ballard Locks-UW 46
48 10 10 Loyal Heights-Mt. Baker In September 2009,
Route 48 will be
revised to end at X | X
Mount Baker Transit
Center. X
49 15 15 SCBD-Broadway-UW 49 X
51 30 30 Admrl-WSea Jct VN 51
53 60 W Sea-Alki 53
54X NA Fauntleroy-Sea 54X Route deleted due to West
Seattle BRT
54 NA NA W Sea-WhtCtr 54 Route deleted due to West
Seattle BRT
55 NA CBD-Admiral 55 Route deleted due to West
Seattle BRT (change to
peak pm only)
55 NA NA Admiral-CBD 55 Route deleted due to West
Seattle BRT (change to
peak am only)
56E 30 Alki-Seattle CBD 56E
56 30 30 Alki-Seattle CBD 56
57 30 W Sea-Sea CBD 57
60 30 30 Georgtwn-Broadway 60
62 15 30 XX XX Ballard-Ngate-Lk City 62 [(DELETE DELETE Delete, Rapid Ride |New route replacing
D Line will proivde [Route 75 west of Lake
Northgate-Ballard |City
connection
64E 26 Lkcty-Wedgwd-CBD 64E
65 26 XX XX UW-LakeCity 65R DELETE DELETE Deleted as full
route is upgraded
to 2-way frequent
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SR-520 Light Rail SR-520 Light Rail SR-520 Light Rail
2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
o
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Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
service.
65 18 30 12 30 LakeCity-UW 65 Revise routing
between 35th/65th
and UW Campus
66 30 30 30 XX Ngate-UW-Sea CBD 66 Delete midday x
service
67 30 30 15 15 Northgate TC-UW 67 Modify route to serve Improve Frequency
UW Husky Station X
68 22 30 Northgate-UW 68
70 15 15 10 15 UW-Seattle CBD 70 Modify route to serve Improve frequency
UW Husky Station X
71E 15 15 SCBD-Wedgewood (UW) Truncate route to
71E serve UW Husky
) X
Station, serve
Roosevelt Station
72E NA NA LkCty-UW-CBD 72E Route replaced by
expanded Route 372
73E NA NA Jackson-UW-SeaCBD 73 Route replaced by
expanded Route 373
73E NA NA Cwn Pk-UW-Sea CBD 73E Route deleted due to Light
Rail
74 - NOAA-UW-Sea CBD 74E Route deleted due Light
Rail
75 - UW-Lk City-NGate 75 Only operate segment
to Lake City
75 - Ballard-NrGate-UW 75 Only operate segment
to Lake City
75 15 30 10 i3 NGate-Lk City-UW 75 Modify route to serve [Operate between Improve Frequency
UW Husky Station.  [Northgate and UW.
Only operate X
between Lake City
and UW.
76X NA Wedgewood-SCBD 76X Route replaced by
upgraded Route 71 serving
Roosevelt Station
77E 15 Jacksn Prk-SCBD 77E Truncate at Roosevelt
Station
79E NA Lake City-SCBD 79E Route replaced by
expanded service on Route
372
99 26 30 Waterfront Stcar 99
101 20 30 Renton-Seattle 101
102 30 Fairwd-Rentn-Sea 101 Fairwood Trips changed to
Route 102
105 30 30 Kennydale-Renton 105
106 15 30 Renton-Sea CBD 106 Route modified to
serve Rainier Beach
Station, Beacon Hill
and SODO.
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SR-520 Light Rail

SR-520 Light Ralil

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
o
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Route Description g © ) 3[z2(= olg
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
107 15 30 Rentn-Rainier Bch 107 Extend route to serve
Rainier Beach
stations, revise to
serve Rainier View.
108 30 30 Prentice Street — Rainier New route replacing New route replacing
Beach Prentice Street tail of Prentice Street tail of Route
Route 7 and 7 and connecting to Rainier
connecting to Rainier Beach Station.
Beach Station.
110 30 Renton Circulatr 110
111 25 - Renton — Bellevue Route 111 would be p.m. layover needed
rerouted to downtown
Bellevue, serving the
South Bellevue station.
Between [-405 and
South Bellevue, it
would use the same
path as current Route
560. X X
113 36 Shorewood-Sea CBD 113
114 35 - Renton-Bellevue Route 114 would be p.m. layover needed
rerouted to downtown
Bellevue, serving the
South Bellevue station.
Between 1-405 and
South Bellevue, it
would use the same
path as current Route
560 X X
116E 26 Fauntlry-CBD 116E
118X 90 Tahlgh-Vash-Sea 118X
118 45 180 Tahlquah-Vsh Hts 118
119X 75 Docktn-Vash-Sea 119X
119 90 150 Dockton-Vash Hts 119
120 10 Sea-Burien 120
120 15 15 Sea-Burien 120
121 30 30 Burien-CBD 121
122 30 Burien-CBD 122
123 36 Burien-CBD 123E
124 15 30 Tukwila Int'| Station-Seattle Replaces Route 174
CBD 124 between SeaTac and
Seattle CBD
125 15 30 WC-Shwd-CBD 125
128 15 30 W Seattle Scentr 128
129 30 Riverton Hghts — Tukwila
Int’l Station
131 40 30 Burien-CBD 131 Route truncated to
Burien-Seattle CBD
132 20 30 Des Moines-SCBD 132 Route truncated to
Burien-Seattle CBD
133X 45 Burien P&R-UW 133X
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SR-520 Light Rail

SR-520 Light Ralil

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
134 40 40 Burien-CBD 134
139 30 30 Burien-Greg Hts 139
140 - - Rentn-SeaTac-Bur 140 Delete Route to serve Tukwila
Commuter Rail Station.
Becomes RapidRide F Line;
2030 headway is 10
minutes
143 36 Blk Dia-Rent-Sea 143
148 30 30 Fairwood-Renton 148
149 60 120 Blk Dia-Rent Van 149
150 15 15 Kent TC-Sea CBD 150 Route truncated to
Kent-Seattle only
150 NA Aub-Kent TC-Sea 150 Route truncated to
Kent-Seattle
152 36 Auburn-Sea CBD 152E
153 30 Kent-Renton 153
154 30 Boeing-Auburn 154 Truncate route to
Tukwila-Duwamish
155 30 60 Fairwood-Sthcntr 155
156 30 30 Tukwila-SeaTac-Des New Route connecting
Moines 156 Des Moines, SeaTac
and Tukwila
157 45 Lake Meridian P&R-Seattle New route from Lake
157 Meridian P&R to
Seattle.
158 NA Lk Meridian-Sea 158 Route deleted with full
Sounder Service
159 NA Timberlane-Sea 159 Route deleted with full
Sounder service
161 30 Meridian Pk-CBD 161
162 15 Kent-Seattle CBD 162 Replaces lost service on
Routes 158 and 159
164 30 30 Green Rv CC-Kent 164
166 30 30 Hghlne CC-Knt TC 166 Route extended to
Burien from Des
Moines
167 30 - XX XX Renton-Univ Dist DELETE No change DELETE DELETE X | X
168 30 30 Timberlane-Kent 168
169 15 30 Kent TC-Rentn TC 169
170 - Mcmicken Hts-CBD 170 Route deleted
173 90 Boeing-FedWay 173
174 NA NA Fed Way-STac-Sea 174 Route deleted with creation
of Rapid Ride
175 45 Dash Pt-Sea 175E
177 12 Fedrl Way Tc-Sea 177
179 20 Twin Lakes P&R-CBD 1
180 30 30 Kent-Auburn 180
181 30 30 Fed Way-Auburn 181
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SR 520 with Light Rail Transit (LRT)

Technical Memorandum

SR-520 Light Rail

SR-520 Light Ralil

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Description g © ) 2| = olg
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
182 30 60 Fed Wy-NE Tacoma 182
183 45 60 Fed Way-Kent Van 183
187 30 30 Twin Lk-FedTC VN 187
190 30 Star Lk-Sea 190
191 NA Pac Hwy S EX 191 Deleted with Link
Integration
192 45 Star Lk-Sea 192
194 NA NA Airport-Fed Way 194 Route deleted due to Light
Rail
194 NA NA Airport-Fed Way 194 Route deleted due to Light
Rail
196 22 S Fed Wy P&R-Sea 196
197 20 Federal Way-Univ 197
200 20 30 Issaquah-Issaquah Route 200 will operate Funded by Transit Now
Highlands at a two-way loop Service Partnership
routing connecting beginning in 2010
North and South
Issaquah with
Issaquah Highlands,
Issaquah Transit
Center and the Talus
neighborhood.
201 60 - Mercer Island West No change X
202 - - Mercer Is - Seattle CBD Delete Route deleted due to Link
203 30 30 Mercer Island North Extend west to First
Hill (on Mercer Island)
via NE 24th Street and
West Mercer Way.
204 15 30 Mercer Island Central No change
205 - - Mercer Island - Univ Dist Delete Route deleted due to Link
209 30 30 North Bend - Issaquah No change Improved headway
210 40 - Issaquah — S Bellevue 1-90 to S Bellevue Revise route to go to
Station Bellevue via South Bellevue
P&R X
211 - - Eastgate - Seattle CBD Delete Transit Now Service
Partnership may fund
improvements beginning in
2011
212 8 - Eastgate - Seattle CBD No change X
213 30 30 Mercer Island North Extend west to First
Hill (on Mercer Island)
via NE 24th Street and
West Mercer Way. X
214 15 - Issaquah - Seattle CBD No change See Route 215 for North
Bend-Seattle connection X
215 30 - North Bend - Seattle CBD New direct route from New route implemented in
downtown Seattle to September 2008
North Bend via
Snoqualmie Ridge,
Issaquah, Eastgate
freeway stop and 1-90. X
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SR 520 with Light Rail Transit (LRT)
Technical Memorandum

SR-520 Light Rail

SR-520 Light Rail

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
216 30 - Samm - Seattle CBD No change X | x
217 - - Issaquah - Seattle CBD Delete Delete and merge into
expanded Route 212
218 12 - Issq - Highlds - Seattle CBD No change Surprised to see the
equilibrated headways
lengthened; ridership is
strong X
219 60 - Newcastle No change
220 NA NA Rdmnd-S Krk-Bellv 2 Route deleted
221 15 15 Redmond - Eastgate Revise to use NE 31st Implemented in February
overcrossing. 2008; improved headway by
2020 X X
222 30 30 Eastgate - Bellevue No change Route revised in February
2008. Interline with Route
249 if Route 233 is deleted X X
223 30 30 15 30 South Kirkland P&R- Improve frequency [New Route connecting
Eastgate South Kirkland P&R-140th X X
- Eastgate X
224 30 30 30 30 Overlake-Crossroads- This is the same New route replacing parts
Phantom Lake-Eastgate route as 227 listed |of Route 225, 230 East
below, only one and 926.
route is necessary. X
225 - - Overlake - Seattle CBD Delete Trips added on 212. See
212 and 245
227 30 30 XX XX Overlake - Eastgate DELETE Route 227 will DELETE Delete, this is the (Implementation with
connect Eastgate same as Route 224. |Rapid Ride Line B (see
and Overlake TC via route 253)
BCC (see current
route 926), SE 24th
Street, 148th Avenue
SE, SE Eastgate
Way, 161st Avenue
SE, SE 24th Street,
166th Avenue SE, SE
14th Street, 164th
Avenue SE, Main
Street, 156th Avenue
NE, NE 8th Street
(see current route
230), Northup Way,
164th Avenue NE, NE
24th Street, 152nd
Avenue NE (Overlake
P&R), NE 31st Street,
156th Avenue NE,
Overlake TC. X | x
229 - - Overlake - Seattle CBD Delete Trips added on 212

(229E)
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SR 520 with Light Rail Transit (LRT)

Technical Memorandum

SR-520 Light Rail

SR-520 Light Rail

SR-520 Light Rail

2030 Headways

2030 Headways

Link Stations

East Link)

Link Stations (SR-520 Link)

Route

Peak 3

Midday

Peak

Midday

Route Description

Route Description
Change

Path Changes

Path Changes

Comments

Comments
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230

15

30

XX

XX

Brickyard - Kirkland via
Kingsgate and TLTC

DELETE

Delete Portion of
route 230 between
Kirkland and
Redmond. New route
230 will connect
Kirkland TC and
Brickyard via the
path of the current
route 230 to Totem
Lake, serve the
Totem Lake TC on
NE 128th Street, and
follow the path of the
current route 255 to
Brickyard.

DELETE

DELETE

See routes 253 and 227.
Route 255 would be
truncated at Totem Lake
TC. Provides Kingsgate
local service. Serves NE
128th Street, providing
connections with routes
311 and 532-535

231

15

15

15

15

Kirkland - Issaquah

Brickyard P&R - South
Kirkland

Kirkland TC, State
Street, NE 68th
Street, Lakeview
Drive NE, Lake
Washington
Boulevard NE, NE
38th Place/Northup
Way (one-way
couplet), South
Kirkland P&R,
Bellevue Way NE, NE
8th Street, 108th
Avenue NE, follow
current route 271
path to Issaquah via
BCC and Eastgate.

Operate between
Brickyard and South
Kirkland via Totem
Lake, Juanita and
Kirkland TC and
108th Ave NE.

Serves portions of
routes 230, 238 and
255.

Combines segments of
routes 230 and 271; in no
build, could pulse with
Route 550

232

30

Duvall - Redmond

Truncated with
improvements to ST
routes 542, 545, and
556

2008

Route revised in February

233

30

30

Redmond - Bellevue

Delete

Routing duplicated by Link

234

20

30

15

15

Kenmore - Bellevue

Kenmore - South
Kirkland

The southern end of
route 234 would be
revised to extend to
South Bellevue P&R
via 108th Avenue SE.

Route will operate
the same between
Kenmore and
Kirkland. Between
Kirkland and South
Kirkland will use
Lakeview and Lake

Washington Blvd

Improve frequency

See route 240.
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SR 520 with Light Rail Transit (LRT)

Technical Memorandum

SR-520 Light Rail

SR-520 Light Rail

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Description g @ ) 3|22 olg
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments s
235 30 30 15 15 S Kirkland - Eastgate S Kirkland - Eastgate New route 235 would [Route 235 should
connect Eastgate connect South
and South Kirkland [Kirkland, Bellevue
P&R via BCC, 145th [TC and Eastgate via
Place SE, 140th the current paths of
Avenue SE, 140th Route 234 and 271.
Avenue NE, Bell-Red, X X
124th Avenue NE,
Northup Way, and
108th Ave Ne. Serves
Sammamish High.
X
236 30 30 15 30 Woodinville - Kirkland No change Revise to serve Improve frequency [Timed to meet Route 255.
132nd Ave NE ,
Central Way | x
between Totem Lake
and Downtown
Kirkland
237 30 - XX XX Woodinville - Bellevue DELETE No change DELETE DELETE
238 30 30 15 30 Bothell - Kirkland Bothell - Overlake No change Revised to serve Improve frequency | Timed to meet Route 255.
Overlake (instead of
Kirkland) and X
operate on NE 124th
Ave NE (Rose Hill) X
239 30 60 Redmond Ridge - Overlake New route 239 would New route.
connect Redmond
Ridge with Redmond
via Avondale Road
NE, Novelty Hill Rd,
SR-520, terminating at
Overlake TC. X
240 15 15 15 15 Renton - Bellevue Renton - South Kirkland |Route 240 would be |Extend route to Improved headway.
truncated in South Kirkland P&R
Downtown Bellevue; |via Clyde Hill
when another route
serves 108th Ave SE X
(234), route 240
would shift to 112th
Avenue SE. Route
921 would serve
Clyde Hill. X X
242 20 - XX XX Overlake - Ridgecrest DELETE No change DELETE DELETE
243 30 - XX XX Jackson Park - Bellevue |DELETE From NE 4th St, take |DELETE DELETE Use 108th Ave NE center
112th Ave S, SE 8th access ramp
St, 118th Ave SE and
terminate at
Wilburton P&R
244 - - Kenmore - Overlake Delete Route revised in September
2008; funded by Transit
Now Service Partnership
245 15 15 Kirkland - Factoria No change Improved headway X X

42

APPENDIX C - YEAR 2030 BUS NETWORK CHANGES ASSUMED IN SR 520 WITH LRT EVALUATION (PROVIDED BY KING COUNTY METRO)




SR 520 with Light Rail Transit (LRT)
Technical Memorandum

SR-520 Light Rail

SR-520 Light Rail

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
o
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Route Description D ) S = o
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
246 30 30 Issaquah - Eastgate - S New route Part of this route
Kirkland connecting was actually
Issaquah, Eastgate, [created in June
Bellevue TC and 2010 as it was X
South Kirkland via [renumbered from
paths of Routes Route 921
246(921) and 271
247 - - Overlake — Kent Delete low ridership
248 15 15 Redmond - Kirkland No change implemented in February .
2008 X
249 30 30 XX XX Bellevue/S Kirkland - DELETE THIS VARIANT |shift to 112th Ave NE [DELETE THIS DELETE THIS Route revised in February
Overlake TC VARIANT VARIANT 2008. if Route 233 deleted,
interline with Route 222
249 30 30 30 30 Bellevue-Overlake 249 Overlake-Overlake Route operates
Village between Overlake
TC and Overlake
Village only X | X
250 - - Redmond - Seattle CBD Delete Low ridership; connect with
545
251 30 30 Bothell -Redmond No change Route revised in February
2008 X
252 - - Kingsgate - Seattle CBD Delete Kingsgate riders may
access Route 311 at NE
128th Street Direct Access
ramp.
253 NA NA Rdmnd-Ovrlk-Belv 253 Route deleted for Rapid
Ride
254 NA Route deleted
255 XX XX i3 i3 Totem Lake - Seattle CBD |DELETE Route 255 would DELETE See Route 231 for
connect downtown replacement coverage
Seattle and the
Totem Lake TC on
NE 128th Street via
its current path to NE
128th Street. If joint
operations is not
allowed, route 255
would use 2nd and
4th avenues in
downtown Seattle
256 - - Overlake - Seattle CBD Delete Route deleted and replaced
by upgraded service on
Route 255
257 - - Kingsgate - Seattle CBD Delete Kingsgate riders may
access Route 311 at NE
128th Street Direct Access
Ramp
260 - - Juanita - Seattle CBD Delete Low ridership
261 - - Overlake - Seattle CBD Delete RR corridor
265 15 - XX XX Redmond - Seattle CBD [DELETE Delete DELETE DELETE Note poor equilibrium
266 - - Redmond - Seattle CBD Delete low ridership; connect with
545
268 30 - XX XX Redmond - Seattle CBD |DELETE No change DELETE DELETE
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SR 520 with Light Rail Transit (LRT)

Technical Memorandum

SR-520 Light Rail

SR-520 Light Rail

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Description D ) S = o
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
269 20 30 Overlake - Issaquah Terminate at Overlake Link provides connection
TC. between OTC and Overlake
Village X
269 20 30 Overlake - Issaquah No change.
271 10 10 XX XX Bellevue - Univ Dist DELETE Route 271 would be |DELETE DELETE See route 231 to Issaquah
truncated at the connection
Bellevue TC; would
connect the
University District
and downtown
Bellevue via 116th
Ave NE and 108th
Ave NE center
access.
272 - - Issaquah - Univ Dist Delete RR corridor.
277 30 - XX XX Kingsgate — Univ Dist DELETE No change DELETE DELETE Low ridership; connect
with routes 255, 265
291 30 - Kingsgate — Redmond Through-route with Routing south of RTC
new Route 239 eliminated
(Redmond Ridge) if X
East Link terminates in
Redmond X
292 30 Redmond Ridge — Overlake New commuter route from
Redmond Ridge — Overlake
301 10 10 15 Aurora TC — Schd 301 Aurora TC - 185th Only operate Add midday service
Station between Aurora
Village TC and 185th
St Station
301 30 30 XX Rchmnd Bch-Schd 301R |Richmond Highlands - Only operate
185th Station between Richmond
Highlands and 185th
St Station
303 15 XX XX Shrin-Nthgt-CBD-1st DELETE DELETE DELETE
304 15 Rchmnd Bch-Schd 304 End at 145th St Link
Station
306 30 Kenmore-Sea CBD 306E
308 30 Hrzn VW-Sea CBD 308E End at 145th St Link
Station
311 12 - 10 XX Duvall - Seattle CBD Duvall - Totem Lake Two variants: Duvall |Operate between
and Woodinville Duvall and Totem X
Lake only
312 10 UWBJ/CCC-Lkcty-Sea 312
312 30 Kenmre-Lkcty-Sea 312
316 20 Meridn Pk-CBD 316 End at Roosevelt
Station
330 30 30 Lake City-Shin CC Add midday service to
connect with Link
331 30 30 Knmre-Aur V-Shin CC
331 NA Aur V-Shin CC 331
342 30 - Shoreline-Bellevue Truncate at BTC X
345 30 30 Shin CC-N Sea CC-Nth
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SR 520 with Light Rail Transit (LRT)
Technical Memorandum

SR-520 Light Rail

SR-520 Light Ralil

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
346 30 30 Aur V-N Sea CC-Nrth
347 30 30 Mntlk Tr-Nrth City-N
348 30 30 Rchmd Bch-Jcksn Pk-N
355 15 Shorln CC-SeaCBD 355
358 NA NA Aurora V358 Route replaced by Aurora
Rapid Ride
358 NA Aurora V EX 358XR Route replaced by Aurora
Rapid Ride
372 15 15 Woodinville-UW 372E
372 15 Kenmore-UW 372E
373 15 15 Shin-Jcksn Pk-UW 373 Route replaces Route 73
400 10 15 W Sea BRT C Line: West Sea — Sea
CBD
400 10 15 W Sea BRT C Line: Sea CBD — West
Sea
401 10 15 7.5 10 Ballard BRT-CBD Northgate - CBD Extend route to Improve frequency (D Line: Ballard — Sea CBD
Northgate via path of
Route 75
401 10 15 7.5 10 CBD - Ballard BRT CBD - Ballard Extend route to Improve frequency (D Line: Sea CBD - Ballard
Northgate via path of
Route 75
402 9 10 RR - Redmond-Bellevue B Line would be a B Line: Routes 221 and 245
RapidRide BRT provide underlying service;
service between B Line may have limited
Bellevue TC and stops. Match LRT headway.
Redmond TC via
Overlake TC. NE 8th
Street (stops could be
consolidated), 156th
Avenue NE, NE 40th
Street, 148th Avenue
NE (stops could be
consolidated or served
by underlying routes),
NE 90th Street, 160th
Avenue NE, NE 85th
Street, 161st Avenue
NE, NE 83rd Street. X X X
403 10 15 South BRT A Line: Pacific Highway
(Fed Way — Tukwila)
404 10 15 6 10 Aurora BRT Improve frequency |E Line: Aurora RapidRide X
405 10 15 Burien-Renton BRT F Line: Burien-Renton
441 90 - Edmonds - Overlake No change Operated by CT X | x
510 30 30 15 15 Everett-Sea CBD 510 Everett-Lynnwood Truncate at
Lynnwood
511 30 30 XX XX AshWy-Sea CBD 511 DELETE DELETE DELETE, North Link
513 30 30 XX Everett-Sea CBD 513 Everett-Lynnwood Truncate at
Lynnwood
522 20 30 Woodvil-Sea 522 Route truncated at
Roosevelt station with
rail to Northgate
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SR 520 with Light Rail Transit (LRT)
Technical Memorandum

SR-520 Light Rail

SR-520 Light Rail

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Description g © ) 3[z2(= olg
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
522 20 30 Sea-Woodvil 522 Route truncated at
Roosevelt station with
rail to Northgate
530 NA Bel-Everett 530 Route Deleted per ST
532 10 - 10 XX Everett - Bellevue Everett - Totem Lake Extend south to S Operates between Operated by CT
Bellevue Station, Everett and Totem
using existing 550 Lake only X
route between BTC
and S Bellevue P&R
535 20 30 20 30 Lynnwood - Bellevue Lynnwood - Totem Lake |Extend south to S Operates between Operated by CT
Bellevue Station, Lynnwood and
using existing 550 |Totem Lake only X
route between BTC
and S Bellevue P&R
540 15 30 XX XX Kirkland - Univ Dist DELETE DELETE DELETE Ref SR 520 BRT Plan
542 15 30 XX XX Redmond - U. Dist DELETE SR 520 DELETE DELETE Ref ST2 and SR 520 BRT
Plan
545 8 10 XX XX Redmond - Seattle CBD |[DELETE No change - Possibly |IDELETE DELETE Ref ST2 and SR 520 BRT
truncate at Plan
Redmond?
550 - - Bellevue - Seattle CBD Delete and shift
resources to 520 BRT
and 1-405 BRT
554 15 20 Issq Highl-Mercer Island Truncate route at X
Mercer Island
555 15 20 15 20 Issq Highl-Bellevue Issaquah - South Truncate route to Operate between
Kirkland Bellevue and shift South Kirkland and
resources to 520 Issaquah via X
BRT and 1-405 BRT |Eastgate and
Bellevue X X
556 - - Issq Highl-U District Delete
560 30 30 Bellevue-West Seattle No change X X
564 - - South Hill — Overlake Delete February 2010 Serv Chg
565 - - Federal Way — Bellevue Delete February 2010 Serv Chg
566 8 30 Auburn-Bellevue Truncate route to
Bellevue and shift
resources to 520 BRT
and 1-405 BRT X
574 30 30 Lakewood-SeaTac 574
577 15 Fedrl Way TC — Sea 577
582 30 Bonney Lk-TAC 582 Peak direction
582 30 TAC-Bonney Lk 582 Off-peak direction
585 NA Lakewood-Auburn 585 Route Deleted per ST
586 NA Tacoma-UW 586 Route Deleted in 2016 per
ST
590 20 Tacoma-Seattle 590X
591 NA SR512-Tac-Seattle 591X Route Deleted per ST
592 20 Dupont-Lakewood-Seattle
592X
594 30 30 Sea-Tac-SR512 594R
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SR 520 with Light Rail Transit (LRT)
Technical Memorandum

SR-520 Light Rail

SR-520 Light Ralil

SR-520 Light Rail

2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
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Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
595 45 Gig Har-TCC-Sea 595X
921 30 30 XX XX Eastgate-Bellevue DELETE Extend to Yarrow DELETE DELETE, replaced |Route revised in
Point via 100th Ave by Route 246 September 2008
NE, NE 24th St., 84th
Ave NE, NE Points
Drive turnaround and
lay atop lid.
925 - - Newcastle DART No change
926 - - Crossroads-Eastgate Delete. see 227
927 - - Sammamish DART No change
929 60 60 Fall City -Redmond No change Route revised in September
2008 X
935 30 30 Northshore-Totem Lake No change Improved midday headway X
952 45 - Auburn-Boeing Everett No change
MS Shuttle - - OTC — Microsoft No change X
Rail 10 10 South Lake Union Street Streetcar
Car
Rail* 10 10 First Hill Streetcar" Assumes two way Streetcar
Broadway
Rail 25 Everett to Seattle Sounder Commuter Rail
peak direction service
Rail 20 Lakewood to Seattle Sounder Commuter Rail
peak direction service
Rail 40 Lakewood to Seattle Sounder Commuter Rail
non-peak direction service
Rail 7.5 10 Lynnwood Station to Star Link Light Rail
Lake/Redondo
Rail 7.5 - Lynnwood Station to East Link Light Rail
Overlake Transit Center X
Rail - 10 Northgate to Overlake East Link Light Rail
Transit Center X
Rail 10 10 Tacoma LR
401 16 N. Lynwood-Sea 401
402 14 Lynwood PR-Sea 402
404 22 Edmonds-Sea CBD 404
406 30 Seaview-CBD 406
408 25 Mtlk Ter-Sea CBD 408
410 22 Mariner PR-SCBD 410
411 30 Boe-Mrnr Pr-Schd 411
412 20 Silver Firs-Scbd 412
413 15 Swamp Cr P&R CBD 413
414 60 McClim P&R-CBD 414
415 30 Lk Sere-Sea CBD 415
416 22 Edmonds-Sea CBD 416
417 36 Mukilteo-CBD 417
421 22 Marysville-Sea CBD 421
422 60 Stnwd-Mryvl-Schd 422
424 45 Snohom-Monr-Schd 424
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SR 520 with Light Rail Transit (LRT)
Technical Memorandum

SR-520 Light Rail SR-520 Light Rail SR-520 Light Rail
2030 Headways | 2030 Headways Link Stations (East Link) Link Stations (SR-520 Link)
& o g (Do |2
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ot : 2| (8] |33 aRHEHEREE
Route Description D ) S = o
Route Peak 3 | Midday | Peak | Midday Route Description Change Path Changes Path Changes Comments Comments o
425 45 Lk Stevens-CBD 425
435 25 Canyon Park-Scbd 435
441 90 Edmonds-Overlake 441
477 25 Brier-Sea CBD 477
810 60 Mariner P&R-UW 810
810 60 Mariner P&R-UW 810R
812 45 McColl PR-UW 812
821 45 Marysvil-UW 821
851 30 Mtlk Ter-UW 851
855 30 Lynnwood-UW 855E
855 60 Lynnwood-UW 855ER
860 45 Mariner PR-UW 860
860 60 Everett-UW 860R
870 45 Edmonds-UW 870
871 90 Edmonds-UW 871
880 36 Mukilteo-UW 880

Sources: Sound Transit (November 5, 2009) and King County Metro (March 18, 2010).
Note: Sound Transit’s East Link transit integration information is shown in italics.
South-Renton BRT Aurora RapidRide

"The headways used for the First Hill Streetcar were obtained from the refined City of Seattle model used for the Alaskan Way Viaduct and Seawall Replacement SDEIS 2 process.

 This Table 4 is from the "Final FEIS 2030 No Build Alternative Definition" memorandum dated 5/10/2010 distributed from SR 520 office.
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Purpose of the SR 520 Tolling Sensitivity Analysis

Overview

The purpose of this technical memorandum is to provide the context for the tolling assumptions used in
the Final Environmental Impact Statement and Final Section 4(f) and 6(f) Evaluations (Final EIS) for the
SR 520, I-5 to Medina: Bridge Replacement and HOV Project. This is intended to provide a basic
understanding about how various tolls and toll strategies might affect traffic in the SR 520 corridor and
the regional transportation system. Because the SR 520 Bridge Replacement and HOV project is an
infrastructure project, the project team received and concurred with guidance from the State Urban
Corridors office with regard to what toll rates would be used for analysis in the environmental process.
Guidance from the Urban Corridors Office was based on consistency between the current EIS process, the
Tolling Implementation Committee, and the SR 520 financial feasibility studies. Furthermore, the toll
rate used for the EIS process would need to represent a reasonable and feasible level of toll that could be
applied for comparable analysis of all alternatives for the corridor. Since toll rates are determined by
many factors, they were analyzed as a background element of each alternative.

This technical memorandum reviews the potential effect that tolling could have on State Route (SR) 520
and the regional transportation system, as identified by a series of policy and financial planning studies
that examined tolling approaches for the SR 520 corridor. These studies provide reviews of alternative
tolling scenarios developed through the 520 Tolling Implementation Committee’s Tolling Report
prepared for the Washington State Legislature in January 2009, the SR 520 Finance Plan, and supporting
tolling implementation studies conducted by the Washington State Department of Transportation
(WSDOQT). These other planning efforts considered tolling prior to the Evergreen Point Bridge
replacement (generally 2011 to 2016), as well as during post-completion.

In addition to these studies, WSDOT, with the Federal Highway Administration (FHWA), published an
Environmental Assessment (April 9, 2009) for the variable tolling project on SR 520, which disclosed the
results of WSDOT’s analysis of the effects of implementing tolling on the corridor prior to and during
construction (2010 through 2016). The FHWA issued a Finding of No Significant Impact (FONSI) for the
variable tolling project on June 5, 2009. The analysis of tolls in the referenced policy and financial
planning studies considered alternatives that would toll the corridor before and after construction. They
concluded that tolling has the potential to result in changes in travel demand and behavior, including
changes in the mode of travel, the volume of travel, time of the trip, the route travelers may use to cross
Lake Washington, or the destinations they may choose. The analysis has also helped to identify ways that
tolling and other facility and system management decisions can help to manage the overall transportation
system and provide other benefits.

Tolling on the Evergreen Point Bridge

All-electronic tolling is expected to start on the floating portion of the Evergreen Point Bridge in the
spring of 2011, following recommendations by the Washington State Transportation Commission. The
SR 520 Bridge Replacement and HOV Program has a gap in funding relative to the SR 520, I-5 to
Medina project’s anticipated cost. From inception, this project has been envisioned and publicly discussed
as a toll project, and tolls on the facility are anticipated regardless of the final alternative selected for the
bridge. The Washington State Legislature, with Engrossed Substitute Senate Bill (ESSB) 6392, provided
that revenue generated from the tolls implemented on the SR 520 corridor can be used to fund several
portions of the SR 520 corridor program, including program elements that have already completed their
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environmental review and are proceeding toward construction. These elements include the Evergreen
Point Bridge, its landings, and other project elements that are still undergoing environmental review.
Other primary program elements that are expected to proceed independently from the SR 520, I-5 to
Medina project include the SR 520, Medina to SR 202: Eastside Transit and HOV Project, as well as
construction of the pontoons in Aberdeen, Washington necessary for replacement of the Evergreen Point
Bridge in the event of a catastrophic failure.

In a true “no build” configuration for the SR 520, I-5 to Medina project, the bridge and landings would
not be constructed; however, revenue from an SR 520 toll could still be used to pay for the SR 520,
Medina to SR 202 project and the SR 520 Pontoon Construction Project by the year 2030, as well as
provide funding for replacement facilities in the event the existing bridge failed.

The Transportation Commission adopted tolling rates in early 2011 after studying a variety of tolling
levels and potential toll rates. The Commission identified a variable tolling approach based on travel by
time of day, with a lower toll rate for vehicles with Good To Go! accounts, and a higher rate for vehicles
that receive a bill and pay by mail. With Good To Go! toll rates that vary from $1.60 to up to $3.50,
depending on the time of day, the tolls are designed to encourage driving during less-congested periods.
For example, the highest toll rates are defined for weekday morning and afternoon peak periods, and
lower rates would be in effect during off-peak hours and weekends; trips between midnight and 5 a.m.
would have no toll. Tolls would be collected traveling both east and west across the Evergreen Point
Bridge.

The SR 520 Preferred Alternative

When complete, the Preferred Alternative for the Evergreen Point Bridge will include six continuous
lanes, comprised of two general-purpose (GP) lanes and one carpool/transit lane in each direction. The
new carpool lanes will accommodate an expected increase in public transit services along the corridor.
The Preferred Alternative will have a walking and bicycle path as well as shoulder lanes to keep traffic
flowing in the event of a vehicle breakdown. The Preferred Alternative also assumes tolls will be in effect
pre-completion (during construction) and post-completion (2016/2017). For analysis purposes, because
the toll levels had not been set at the time the Final EIS was being developed, the Final EIS assumed
pre-completion peak period tolls of $2.80 (AM peak) to $3.50 (PM peak) in 2010 dollars, and post-
completion (2016/2017) tolls of $3.85 (AM peak) to $4.75 (PM peak) using 2016 dollars. Tolls would
then increase each year through the Final EIS 2030 horizon year, reaching $5.45 (AM peak) to $6.70 (PM
peak) in 2030 using 2030 dollars.

The No Build Alternative

The No Build Alternative being examined in the Final EIS does nothing to improve the existing facility
from the east side of Lake Washington to I-5. The study area and its transportation functions are assumed
to remain as they are today, providing a four-lane highway crossing the lake, with no pedestrian or
bicycle facilities, no shoulders, and no high-occupancy vehicle (HOV) or transit facilities. The existing
Portage Bay and Evergreen Point bridges crossing Lake Washington and its bays may not remain intact
through 2030, the project’s design year, but for purposes of analysis, the facility and its functions are
assumed to remain available for use.

Planning Efforts Involving Tolling

There have several years of detailed policy, public outreach and financial planning analyses conducted on
tolling in the SR 520 corridor and possibly the 1-90 corridor. The 520 Tolling Implementation
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Committee, a multi-agency partnership, was formed to focus on maximizing outreach to the public and
regional decision-makers regarding the regional policy questions of tolling. These issues include tolling
rates, timing of tolling (pre-construction and post-construction scenarios), and the general revenue and
project funding implications of tolling. The SR 520 Finance Plan was a linked effort designed to support
the work of the Committee, while focusing on the more detailed financial aspects of tolling related to
project implementation. These issues included the cost and timing of expenditures, and the use of bonds
or other funding mechanisms that would be available.

The Puget Sound Regional Council (PSRC) regional travel demand model was applied to help support the
analyses, using the same assumptions on land use, population, and employment growth that have been
used in the forecasts for the Final EIS.

Analysis of SR 520 Tolling and Traffic (2008 and 2009)

In April 2009, WSDOT completed the SR 520 Toll Traffic and Revenue Technical Report (TTR),
analyzing the SR 520 tolling scenarios that had been developed by the 520 Tolling Implementation
Committee for the purposes of the SR 520 Finance Plan. The report documented the methodology and
technical findings of the toll traffic and revenue projections prepared for SR 520 and 1-90, and updated an
earlier draft report that had been developed in 2008. These efforts were directed by the Washington State
Legislature and the Governor through ESSB 6099 and Engrossed Substitute House Bill (ESHB) 3096, in
support of developing the SR 520 Finance Plan. They augmented the work performed by the Committee,
as well as a 2004 SR 520 Toll Feasibility Study, and a Funding Alternatives Report by the Washington
State Treasurer completed in early 2007.

The TTR comprised the following:

e Examined a range of variable toll strategies, including 13 tolling scenarios considered in the
SR 520 Finance Plan.

e Evaluated effects of tolling “short segment” trips between I-5 and 1-405 that do not cross
Lake Washington.

e Evaluated tolling the existing bridge prior to construction.

e Assessed the potential cross-lake traffic impacts of alternative future highway and transit network
assumptions, including the various improvements to SR 520.

o Included detailed model forecasts of travel demand on SR 520 and the regional transportation
system with variable toll strategies, compared to existing conditions and future No Build
conditions.

e Provided predictions of changes in the mode of travel as well as potential diversion of trips with
various toll scenarios, compared to a baseline six-lane SR 520 scenario with no tolls.

Modeling Tools Applied

Two sets of highway and transit networks were used in the analysis of toll scenarios in 2008. These
networks were based upon the assumptions for the level of development of other “background” highway
and transit facilities as well as either the existing or replaced Evergreen Point Bridge. The two basic
network assumptions were categorized as a “Pre-completion” Transportation Network (2010 through
2016), and a “Post-completion” Transportation Network (2016 through 2030).
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The pre-completion network reflected today’s transportation system, while the post-completion network
assumed a variety of currently funded projects throughout the region, including high-capacity transit
(HCT). The pre-completion highway networks assumed the same operating conditions on 1-90, SR 520,
I-405, and SR 522 as today, including today’s reversible roadway operations on 1-90. The primary change
to today’s transit networks was to assume some level of increased transit service to match what is
proposed as part of the Lake Washington Urban Partnership, which would increase transit service across
SR 520 in the near term.

520 Tolling Implementation Committee Tolling Report

This Committee report, developed in response to direction provided by the Washington State Legislature
in 2008, evaluated tolls as a means of financing a portion of the SR 520 Bridge Replacement and HOV
Program. The Committee’s members were Bob Drewel, Executive Director of PSRC; Paula Hammond,
Washington State Transportation Secretary; and Richard “Dick” Ford, Washington State Transportation
Commissioner. The Committee’s work efforts included research into other tolling programs, detailed
travel demand modeling by applying the PSRC’s regional model, financial analysis and planning, and
extensive public and interagency outreach. The Committee also recommended potential mitigation
measures for diversion and other effects that could possibly result from tolls. The Committee’s efforts
engaged citizens as well as local and regional leadership in the evaluation, which was conducted through
open houses, workshops, presentations, surveys, and draft findings provided for public review. The
Committee reported to the Governor and the State Legislature in 2009.

The Committee and its staff developed and evaluated ten scenarios with tolls on SR 520 or on both

SR 520 and 1-90, and presented its results to the public in the summer of 2008. Based upon the comments
received, six scenarios were defined, analyzed, and brought back for further public review in the fall. The
scenarios included tolls on SR 520 only, or tolls on both SR 520 and 1-90, and examined the effects of
different rates and timelines for tolling on one or both of the facilities, as well as whether tolls would be
imposed at a single location in a corridor or in several locations.

Other Resources

In addition to the technical and policy efforts undertaken by the Committee, an independent peer review
was also undertaken of the tolling model and the traffic efforts. The peer review panel members were
Chuck Purvis of the Metropolitan Transportation Commission (San Francisco), Erik Sabina of the Denver
Regional Council of Governments, Teresa Slack of the Georgia State Road & Tollway Authority, and
Richard Walker from the Portland Metro MPO.

The peer review group was charged with evaluating the modeling techniques used to generate information
on traffic, particularly for reliability and credibility, assessing the model assumptions on tolling and
traffic, and recommending any additional refinements or changes to the modeling procedures and
processes.

The SR 520 Variable Tolling Project

The SR 520 Variable Tolling Project will implement variable pricing (tolls) from 2011 through project
construction on all through-lanes of SR 520 between I-5 and 1-405. All tolls will be collected
electronically. Revenue generated will be invested in the SR 520 corridor, subject to legislative
appropriation, as required by state law (Revised Code of Washington [RCW] 47.56.820). The State
Legislature passed ESHB 2211 on April 25, 2009, authorizing the tolling of the existing Evergreen Point
Bridge and directing the revenue from these tolls to help finance construction of the bridge replacement.

4 PURPOSE OF THE SR 520 TOLLING SENSITIVITY ANALYSIS



SR 520 Toll Sensitivity Analysis Technical Memorandum

Tolling Scenarios

Type of Tolling Likely to be Implemented

As the Final EIS and this technical memorandum were being developed, the Washington State
Transportation Commission was scheduled to identify the initial toll structure and rates for the Evergreen
Point Bridge by early 2011, with tolls to take effect in spring 2011 before the construction of the
replacement bridge begins. The Commission’s current focus is on this initial pre-completion tolling
period. The Commission will identify subsequent toll levels after the completion of the Final EIS and
final design, and the confirmation of the project to be built.

Direction provided by the Legislature and the Governor with ESSB 6392 (March 2010) instructed the
Commission to set a variable schedule of toll rates to maintain travel time, speed, and reliability on the
corridor, and to generate the necessary revenue for the SR 520 Bridge Replacement and HOV Program.
The Commission is to recommend the initial variable schedule, with the schedule potentially changing
annually after this initial decision. Some aspects of the tolling authority remain to be confirmed by the
Washington State Legislature in 2011.

The factors affecting toll levels include the time of day, type of vehicle, and payment method, along with
possible toll exemptions, as well as the ongoing escalation in toll rates required to ensure that net
revenues are sufficient to cover operating costs, ongoing debt service, and other commitments.

In fall 2010, the Commission identified an initial structure of the tolling system, which would consist of:
e All electronic tolls on SR 520, with no toll booths
e Good To Go! accounts or pay by mail
o One tolling location on the existing bridge at the east highrise
e Tolls collected in both directions
e Variable tolls, with rates varying by time of day, with highest rates in effect during peak periods
e Tolls to help manage congestion and encourage some travelers to travel at off-peak hours.
Tolling Assumptions Included in the Final EIS Analysis

For the purposes of the analysis of transportation and related environmental effects, the Final EIS is
assuming that the tolling for a six-lane facility completed in mid-2016/fiscal year (FY) 2017
(post-completion) would involve the following:

e 2016/FY 2017 PM peak weekday toll of $4.75 (year 2016 dollars)
e 2016/FY 2017 AM peak weekday toll of $3.85 (year 2016 dollars)
e Overnight tolling to begin at a minimum toll of approximately $1.00

e Over a 24-hour weekday, the variable toll structure could allow tolls to change 11 times,
representing seven different price levels

e Over a 24-hour weekend day, tolls are assumed to change four times, representing three different
price levels
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o A 2.5 percent annual toll escalation is then assumed with each fiscal year, with the analysis of
2030 conditions reflecting the following:

o 2030/FY 2031 PM peak weekday toll of $6.70 (year 2030 dollars)
o 2030/FY 2031 AM peak weekday toll of $5.45 (year 2030 dollars)

These rates are similar to those used in Scenario 7 of the 2008 Toll Implementation Committee planning
efforts described below. The toll levels and structures subsequently identified by the Commission in
January 2011 remained consistent with this approach, and also remained within the range of the scenarios
considered through the Tolling Implementation Committee and the Final FEIS analysis.

What alternative tolling approaches were previously examined in the policy
and financial planning studies?

520 Tolling Implementation Committee
The State Legislature directed the Committee to study three basic tolling approaches:
e Toll SR 520 when the new bridge opens;
o Toll the existing Evergreen Point Bridge; and
e Toll both the Evergreen Point and 1-90 bridges and fund improvements on both.

The Committee’s efforts considered ten options, with four initial options. Those results were refined into
six additional scenarios that underwent further detailed analysis. Although the scenarios are identified by
numbers 1 to 10, they fell into two groups: SR 520-only or two-bridge scenarios. In addition, the
Committee’s work examined the effect of tolls on different segments of SR 520 or 1-90, compared to a
single-point tolling approach. Finally, they considered tolling when construction begins, or waiting

until 2016 when construction is complete. Their work was primarily focused on the initial tolling period
from pre-completion to the year 2016. The following pages provide figures from the Committee’s report
depicting the scenarios.
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520-only Toll Scenarios
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Two-bridge (520 and 1-90) Scenarios

Figure 9. Two-bridge (520 and I-90) toll scenario rates, one-way,
expressed in 2007 dollars.

Chart shows minimum toll, maximum toll and average toll paid in each
two-bridge toll scenario.

Bridge
Funding
$1 $2 $3 $4 $5 Generated
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and 1-90 in 2016
Scenario 8
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rate than 1-90 in 2016
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Toll Collection Points

The Committee’s review also explored decisions about tolling locations, such as at a single point at the
eastern approach of the Evergreen Point Bridge, or several tolling locations, where drivers would pay a
partial toll for using just a portion of the SR 520 corridor, such as for trips between I-5 and the

Montlake interchange in Seattle. Some toll scenarios were modeled with single-point tolls and some with
segment tolls.

SR 520 Finance Plan

The Finance Plan addressed the same scenarios initially defined by the 520 Tolling Implementation
Committee reviews, but the analyses carried tolling and traffic levels out beyond year 2030 to provide
additional information on potential transportation demand effects, as well as the potential revenue
generation of the scenarios. The Finance Plan analyses incorporated other refinements in costs and
phasing, other considerations related to the plan, as well as several variations on the Committee’s tolling
scenarios.
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Potential Effects of Tolling on Transportation Conditions

Traffic Findings from the 520 Tolling Implementation Committee

The Committee’s report concluded that all of the tolling scenarios (with tolling either before the SR 520
Program was completed or after, or both) had the ability to influence traffic patterns and travel behavior,
including changes in traffic volumes, trip mode, trip timing, destinations, and routes. The amount of the
toll clearly affected how much travel behavior could change. Toll rates in the scenarios for year 2016
forecasts ranged from $0.75 to $5.35 in 2007 dollars and were variable (tolls were to adjust higher or
lower throughout the day); the average toll ranged from $1.64 to $2.92 in 2007 dollars.

Changes were depicted for the SR 520 pre-completion and post-completion scenarios with different
baselines that were used to compare against the tolling scenarios:

e The Committee’s review of the pre-completion tolling scenarios was compared to having no tolls
on the existing structure in the year 2010. No other corridor improvements were assumed, so the
assumed conditions were similar to a No Build (such as what was assumed in the Variable
Tolling Project Environmental Assessment).

o For the post-completion scenarios, the Committee’s work compared a tolled six-lane facility to a
baseline untolled six-lane facility, which did not include a No Build, focusing on the year 2016.
This approach reflected the Committee’s mandate to investigate scenarios that would help fund
the SR 520 Program because the forecasts of traffic on an untolled SR 520 represented the likely
maximum “market” of travelers that could be drawn to the improved corridor. The various tolling
scenarios showed how that travel market would change depending on the cost of using the
corridor at different types of day, with higher tolls occurring during the weekday peak periods.

With the post-completion scenarios, the Committee’s comparison of an untolled SR 520 in 2016 to a
variety of tolling approaches showed that the magnitude and locations of diversion depends on the toll
rates and the structure of the tolling scenarios. (It also compared effects from having one or both of the
corridors tolled, but this memorandum is focused primarily on the SR 520-only tolling scenarios.)
However, the Committee’s work found that the higher the toll rate on SR 520, the more people were
expected to change how they travel. The report identified the following types of changes:

e People shifting from driving alone to carpools and transit

o People diverting to alternative routes including 1-90, SR 522, or 1-405
o People shifting to alternative times for their trips

o People choosing a different destination, i.e., not crossing the lake

The results for all scenarios showed generally consistent patterns in forecasted traffic conditions. When
SR 520 was tolled and more transit service was added, the report provided estimates of travel speeds,
showing SR 520 would be likely to improve compared to conditions with no tolls. (This is primarily a
regional demand model-based calculation that reflects slower speeds the closer a facility gets to its
capacity.) When travel speeds on SR 520 increased, the model predicted little or no change on
alternative routes.

Potential Changes in Travel Patterns from Tolling

The Tolling Implementation Committee Report (April 2009) noted that tolling had the potential to change
travel patterns. Key findings from the committee’s report are shown in Attachment A. While in all
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scenarios most travelers would remain on SR 520, compared to forecasts with no tolls, some travelers
might change routes and use SR 522, 1-90, or 1-405, or they could change their destinations. However,
most people were predicted to continue to use the tolled bridge, either by paying the toll, carpooling,
taking transit, or changing the time of their trip.

While some travelers would change their route or destinations, the overall effect of those changes tends to
be distributed across the transportation system. The diversion or change of trip effects was lowest when
two-bridge scenarios were assumed, and highest when the tolls were on SR 520-only.

Peak-period trips on SR 520 would decrease as tolls increase, because some people would choose other
routes, choose not to make the trip at that time, or to travel to other destinations. For example, for the
year 2016, the no-toll volume (with an expanded SR 520) was estimated to be 134,000. The 2016 SR 520-
only scenarios reduced this vehicle volume by between 16 and 33 percent (22,000 to almost 45,000
vehicles), compared to conditions with the untolled six-lane SR 520 facility.

In the other facilities that could be diversion routes (and using the Committee’s method of comparing the
six-lane toll to the tolled scenarios), the findings were as follows:

e Peak-period traffic on 1-90 would increase less than 5 percent, except in the highest toll
SR 520-only scenario where it increases 8 percent.

e Peak-period traffic on SR 522 (at 61st Avenue in Kenmore) could increase by up to 5 percent.
e Peak-period traffic on 1-405 (at SR 167 in Renton) could increase by up to 3 percent.
Changes in Mode

The report’s forecasts predicted that some travelers would choose to remain on SR 520, but would switch
from driving to transit. The analysis indicated that during peak periods, a 15- to 30-percent increase in
SR 520 corridor transit ridership would occur, provided the service capacity is in place. This would
represent about 3 percent of all SR 520 travelers.

Shifts in the Time of Travel

Between 3 and 11 percent of trips are predicted to occur at a different time of day, but would still make a
trip on SR 520 rather than shifting destinations or routes.

Changes in the Trip Destination

Other travelers are expected to continue to make a trip, but were expected to switch to a different
destination that would not require crossing Lake Washington. The estimated percentage of travelers who
would choose not to cross the lake during peak periods ranged from 0 to 5 percent during the peak periods
in 2010, and between 6 and 11 percent during the off-peak periods in 2010. In 2016, the range was
between 0 and 14 percent during the peak periods, and between 6 and 15 percent during the off-peak
periods.

Given the fairly high level of changes in the trip destination predicted by 2016, an independent peer
review panel questioned whether this was a reasonable expectation. Experience in other areas of the
country tended to show that people would be less likely to change their destinations and more likely to
change the mode of travel, the time of travel, or their routes. The panel recommended more analysis of
the types of trips that would be diverted, and also encouraged more review of the start and end points of
diverted trips, to help confirm if this prediction was reasonable.

12 POTENTIAL EFFECTS OF TOLLING ON TRANSPORTATION CONDITIONS
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Traffic Findings from the SR 520 Toll Traffic and Revenue Technical Report
- 2008 (April 2009)

For 2016, the TTR yielded the same findings as the 520 Tolling Implementation Committee Report;
however, it also produced year 2030 results and provided additional comparative information on the
relative impacts of the various tolling decisions, both in terms of the revenue produced and the
transportation effects. The report also included a discussion of the modeling assumptions that were used.
Because the report also provided forecasts for the year 2030, it allows more comparisons to the SR 520, I-
5 to Medina project’s Final EIS forecasts in 2030. (The analysis also projected continued growth in travel
through 2056.) The transportation findings of the report focused on the following:

e The SR 520-only tolling scenarios created the highest increases in total vehicle trips on 1-90, both
assuming pre-completion tolling for year 2010 (FY 2011) conditions as well as year 2030.

e Scenarios with higher toll rates generated lower traffic volumes on SR 520 and traffic flow and
speeds improved.

e Avariable tolling method provided congestion management benefits when applied to one or both
corridors, compared to scenarios with fixed-rate tolling; variable-rate tolling applied the highest
tolls during the peak travel periods, which encouraged travelers to shift their trips to a less
congested time period, or to take transit.

e Scenarios providing toll exemptions for HOV/transit vehicles found that when 3+ HOVs are
toll-free, HOV volumes increase on SR 520 and/or 1-90; however, when 3+ HOVs must pay a
toll, some HOVs may divert from SR 520 and 1-90, while other travelers may form new carpools
in order to share the new toll cost.

o On weekends, the levels of diversion could be higher than on weekdays because other routes may
be less congested and more attractive, and weekend traffic features different types of trips
compared to a weekday (more often discretionary and less likely to be a work commute); transit
service levels are also lower than on a weekday.

Range of Transportation Effects by Type

The TTR provided a number of model-based outputs showing the potential changes in travel demand
occurring in the SR 520 corridor and on other facilities with the varying toll scenarios, with forecasts
provided for the years 2011 and 2030, as well as projections in demand beyond 2030. Attachment B
provides further detailed tables from the report.

Because these effects represent regional travel demand outputs, they reflect how tolling could change the
demand for trips on regional facilities, considering the available modes and theoretical capacity of
regional facilities and tolling. The levels of predicted demand do not always reflect the operations that a
facility or a connection would provide in the future, or, in some cases, the facility would not be able to
accept the trips and the travel times, or the alternative route would be slower than the model indicates,
making the choice of a diversion less rational for a traveler. This could overstate the predicted levels of
diversion between facilities. Still, the values listed in Exhibit 1 below can be seen as representing the
comparative range of trips that could occur on SR 520 or 1-90 by mode and by time of day, given the
range of tolling scenarios considered.

POTENTIAL EFFECTS OF TOLLING ON TRANSPORTATION CONDITIONS 13



SR 520 Toll Sensitivity Analysis Technical Memorandum

The methods show the range covered by the scenarios, the values predicted for Scenario 7, and then the
values for the Final EIS for the six-lane Preferred Alternative in 2030, with a toll assumed. Finally,
Exhibit 1 provides the values for the No Build Alternative in 2030.

While the vehicle trip values were available from the TTR, not all person trip data were available;
therefore, some comparisons between data sets have not been made.

Conclusions on Effects of Tolling on Daily Vehicle Trips

Although the Final EIS and tolling forecasts used different versions of the regional travel demand model,
they showed a number of similar patterns at the daily level:

e The forecasts for GP vehicle trips from a sensitivity test of the Preferred Alternative providing
six lanes for SR 520 were nearly the same in both the TTR and FEIS models for year 2030.

o The sensitivity test forecasts for an untolled Preferred Alternative on SR 520 were within
1 percent of the TTR untolled forecasts for SR 520.

o The Final EIS has more trips for 1-90 and no tolling at the cross-lake levels compared to the
TTR, or a variance of 8 percent for 1-90, and nearly 4 percent for total daily trips on 1-90
and SR 520 combined.

o The TTR tolling forecasts for an untolled six-lane facility predicted nearly 6 percent fewer
vehicles on 1-90 than the SR 520 forecasts. Because this was the baseline used by 1-90, it
could tend to overstate potential diversions from SR 520 to 1-90 when tolling is applied to
SR 520.
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EXHIBIT 1. DAILY VEHICLE TRIPS IN 2030 ON 1-90 AND SR 520 (TOLL TRAFFIC AND REVENUE TECHNICAL REPORT COMPARED TO
FINAL EIS MODEL RESULTS)

Scenario

SR 520
GP Lanes

SR 520 Total
Volumes

1-90
GP Lanes

1-90 Total
Volumes

Total 520
and 1-90

TTR SR
520-only Tolled
Scenarios

95,100 to 114,400

100,800 to 129,100

155,400 to 163,700

166,000 to 173,500

TTR Scenario7
Tolled

106,520

115,670

161,700

168,540

284,210

TTR Percent
Change Tolled
to Untolled

-17

-16

TTR Baseline
(6-lane untolled)

129,010

137,340

151,890

158,850

296,190

Final EIS
Preferred
Alternative
(includes toll)

111,600

121,100

171,900

178,200

299,300

Final EIS No
Build

127,600

127,600

166,800

176,100

303,700

Final EIS
Preferred
Alternative
Sensitivity Test
(untolled)

129,500

136,400

164,300

170,500

306,900

Percent
Variance Final
EIS Preferred
Alternative
Sensitivity Test
(untolled) Trips
to TTR 6-lane
Untolled Trips

0.4

8.2

7.3

3.6

Percent
Variance Final
EIS Preferred
Alternative
(tolled) and TTR
Scenario 7
Tolled

4.8

4.7

6.3

5.7

5.3

Mimic TTR
Comparison:
Final EIS
Percent Change
Tolled to
Untolled

-13.82

-11.22

4.63

452

-2.48

Percent
Change Final
EIS Tolled to
Final EIS No
Build

-12.5

3.1

1.2

-1.4
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A six-lane tolled/untolled comparison was not used for the Final EIS impact assessments because
a six-lane untolled facility is not affordable and, therefore, not a viable project alternative;
however, a sensitivity test of a tolled and untolled SR 520 Preferred Alternative using the Final
EIS model shows similar but lesser cross-lake vehicle trip changes compared to the TTR. The
comparison is outlined below to show the similarities:

o For SR 520, the Final EIS forecasts 14 percent fewer SR 520 GP trips compared to the
TTR’s 17 percent.

o The Final EIS has 11 percent fewer total daily vehicle trips on SR 520 compared toa TTR
drop of 17 percent.

o The Final EIS findings indicate that more people would switch from the SR 520 GP lanes
to the SR 520 HOV lanes than the TTR model predicts, rather than diverting to 1-90 or
using other modes.

o Vehicle trips on 1-90 would increase using a tolled/untolled comparison, but the increase is
4.5 percent compared to the 6 percent increase predicted by the TTR methods.

o Total cross-lake (I1-90 and SR 520) trips also would be less affected with the Final EIS
forecasts compared to the TTR, or about 2.5 percent fewer daily cross-lake trips compared
to the 4 percent predicted by the TTR.

The TTR forecasts do not provide a No Build Alternative for comparison. Using the Final EIS No
Build Alternative against either the Final EIS’s tolled Preferred Alternative or the TTR Scenario 7
would have similar results because both the TTR and the Final EIS untolled six-lane forecasts are
similar as follows:

o With the Final EIS forecasts, tolling would reduce GP vehicle trips on SR 520 by
12.5 percent daily. HOV trips on SR 520 would increase, showing that some travelers
would be more likely to transfer to HOV trips than change corridors to avoid the toll,
resulting in only a 5 percent drop in daily vehicle trips on SR 520.

o 0On1-90, GP trips would increase by 3 percent daily, but HOV trips would increase about
1 percent. Overall daily trips on 1-90 would increase about 2 percent.

o Total trans-lake corridor trips would drop by 1.4 percent daily, indicating that most of the
effects would remain within the corridor.

Conclusions on Effects of Tolling on PM Peak Vehicle Trips

As indicated in Exhibit 2, some of the same patterns seen in the daily comparisons show up in the
PM peak Final EIS and TTR forecasts; however, the TTR model appears to under predict the SR 520 trips
when comparing both the tolled and untolled SR 520 forecasts as follows:

The Final EIS sensitivity test forecasts for an untolled SR 520 with the Preferred Alternative
configuration for SR 520 are about 11 percent higher for GP trips, and 9 percent higher for
HOV trips than the TTR’s six-lane untolled; on 1-90, they are about 2 percent lower.

The Final EIS’s overall forecasts for cross-lake trips with SR 520 untolled are 3 percent higher
than the TTR forecasts show.

The TTR volume under predictions carries over to the tolling results. Compared to the TTR
Scenario 7, the Final EIS Preferred Alternative scenario (including tolls) is 9 percent higher for
GP traffic and 6 percent higher for HOV traffic across the board (both the SR 520 and 1-90

16

POTENTIAL EFFECTS OF TOLLING ON TRANSPORTATION CONDITIONS



SR 520 Toll Sensitivity Analysis Technical Memorandum

corridors individually), and the Final EIS predicts 16 percent more PM peak trips for the

combined corridors.

e The Final EIS Preferred Alternative compared to a No Build condition shows that while GP trips
on SR 520 would decrease, total trips would remain about the same, with the primary diversion

being vehicle trips moving to the HOV lanes (which would not have been available in the

No Build Alternative).

e Less than 2 percent increases are seen on 1-90; 1-90/SR 520 combined show a reduction of

1 percent, indicating that most of the changes in traffic remain within the SR 520 corridor.

EXHIBIT 2. PM PEAK VEHICLE TRIPS IN 2030, ON 1-90 AND SR 520 (TOLL TRAFFIC AND REVENUE TECHNICAL REPORT COMPARED TO

FINAL EIS)

Scenario

SR 520
GP Lanes

SR 520 Total
Volumes

1-90
GP Lanes

1-90 Total
Volumes

Total 520
and 1-90

SR 520-only
Scenarios

20,400 to 24,800

21,300 to 25,900

33,700 to 34,400

36,200 to 38,100

TTR Scenario 7
Tolled

22,200

25,100

33,990

36,520

56,220

TTR Percent
Change Tolled to
Untolled

-13

-11

-12

TTR Baseline
(6-lane untolled)

25,530

28,180

33,050

35,640

63,800

Final EIS Preferred
Alternative (tolled)

24,200

26,600

37,000

38,700

65,300

Final EIS No Build

26,600

26,600

36,500

39,400

66,000

Percent Change
Final EIS Tolled to
No Build

0.0

1.4

-1.8

-11

Final EIS Sensitivity
Test Preferred
Alternative (untolled)

26,800

29,100

36,300

38,000

67,100

Percent Variance
Final EIS Sensitivity
Test (Preferred
Alternative untolled)
Trips to TTR 6-lane
Untolled Trips

10.7

9.4

-1.9

-1.8

2.8

Percent Variance
Final EIS Preferred
Alternative and TTR
Scenario 7 Tolled

9.0

6.0

8.9

6.0

16.2

Mimic TTR
Comparison: Final
EIS Percent Change
Tolled to Untolled

-9.70

-8.59

1.93

1.84

-2.68
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Conclusions on Effects of Tolling on Daily Person Trips

As indicated in Exhibit 3, the results of the comparisons of daily person trips were more constrained
because the TTR and supporting documents did not report person trips for all scenarios, including the

untolled baseline. However, there are several important control points that do line up as follows:

e Total person trips on SR 520 are similar for both models.

e Total daily person trips on both corridors are within 3 percent between the two models.

o The Final EIS forecasts for transit vary more sizably in percentage terms when compared to the
TTR (Final EIS daily transit trips on SR 520 are more than 35 percent lower than the TTR, and
nearly 11 percent higher for transit trips on 1-90); however, in the number of trips that difference
becomes 3,000 fewer transit trips on SR 520 and 3,000 more trips on 1-90. This likely indicates a
difference in the transit networks assumed.

Given these relatively minor changes, the Final EIS comparison to the No Build Alternative would likely

represent what would happen if the TTR Scenario 7 had been compared to a No Build Alternative:

e The Final EIS Preferred Alternative (including a toll) compared to a No Build condition shows
that an improved corridor would nearly double transit use on SR 520, and the corridor would
carry about 6 percent more travelers.

e 1-90 person trips would actually decrease for both transit and all trips because more transit and

HOV trips are attracted to the SR 520 corridor.

e Total person trips in both corridors combined are essentially flat when SR 520 is tolled, with most
of the changes in behavior appearing to be confined to the corridors. These charges reflect more
travelers taking transit, or switching to HOV, or changing time of day, but with fewer travelers

migrating to other corridors.

EXHIBIT 3. DAILY TRANSIT TRIPS AND TOTAL PERSON TRIPS IN 2030, ON [-90 AND SR 520

Transit Trips Transit Trips on | Total Person Trips | Total Person Trips Total 520

Scenario Types on SR 520 1-90 on SR 520 on 1-90 and 1-90
SR 520-only Scenarios 10,400 to 11,600 | 35,400 to 39,300 | 139,800 to 176,800 | 251,800 to 262,700
SR 520-only Scenarios 10,400 to0 11,600 | 35,400 to 39,300 | 139,800 to 176,800 | 251,800 to 262,700
TTR Scenario 7 Tolled 10,800 36,500 167,500 252,100 419,600
TTR Baseline (6-lane
untolled) Not avail Not avail Not avalil Not avalil Not avail
Final EIS Preferred
Alternative (tolled) 7,050 40,350 167,880 262,680 430,560
Final EIS No Build 3,670 43,380 158,780 271,620 430,400
Percent Change Final
EIS Tolled to No Build 92.1 -7.0 5.7 -3.3 0.1
Percent Variance Final
EIS 6-lane Tolled and
TTR Scenario 7 Tolled -34.7 10.5 0.2 4.2 2.7

18
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Conclusions on Effects of Tolling on PM Peak Person Trips

As indicated in Exhibit 4, similar to forecasts for daily trips, a comparison of PM person trips predicted
by the two models show the following:

e Total person trips on SR 520 are similar for both models (1.5 percent difference).

e Total person trips on both corridors are within 1 percent between the two models.

e The same variances in transit occur (Final EIS PM transit trips on SR 520 are more than
35 percent lower than the TTR, and about 14 percent higher for transit trips on 1-90). Again, this
likely indicates a difference in the transit networks assumed.

Again, given these relatively minor changes, the Final EIS comparison to the No Build Alternative would
likely represent what would happen if the TTR Scenario 7 had been compared to a No Build Alternative
as indicated below:

e The Final EIS Preferred Alternative (including a toll) compared to a No Build condition shows
that an improved corridor would more than double transit use on SR 520 at the PM peak period,

and the corridor would carry almost 18 percent more travelers.

e 1-90 person trips would drop 14 percent for transit and 7.5 percent for all trips because more
transit and HOV trips are attracted to the SR 520 corridor.

Total person trips in both corridors combined remain essentially flat when SR 520 is tolled, with most of
the changes in behavior appearing to be confined to the corridors. These changes indicate more people

would take transit, switch to HOV, or change time of day, but it shows fewer travelers would be likely to
shift to other corridors.

EXHIBIT 4. PM PEAK TRANSIT TRIPS AND TOTAL PERSON TRIPS IN 2030, ON 1-90 AND SR 520

Total Person

Total Persons

Transit Trips Transit Trips on Trips Total Person Trips 1-90

Scenario on SR 520 1-90 on SR 520 Trips on 1-90 and 520
SR 520-only 3,400103,800 | 11,7000 13,000 | 30,900 to 40,500 | 60,800 to 64,700
Scenarios
TTR Scenario 7 3,600 12,000 39,300 60,800 100,100
Tolled
TTR Baseline Not available Not available Not available Not available Not available
(6-lane untolled)
Final EIS
Preferred 2,350 13,760 38,710 62560 101,270
Alternative
E'u”ii'l EIS No 1,130 14,930 32,880 67,600 100,480
Percent Change
Final EIS Tolled 108.0 -13.6 17.7 -7.5 0.9
to No Build
Percent Variance
Final EIS 6-lane -34.7 14.7 15 2.9 1.2

Tolled and TTR
Scenario 7 Tolled

POTENTIAL EFFECTS OF TOLLING ON TRANSPORTATION CONDITIONS
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Overall Conclusions

The TTR and the work of the 520 Tolling Implementation Committee predicted changes in travel
behavior when tolling occurred, but used tolled and untolled SR 520 scenarios with improvements as a
baseline for predicting traffic and revenue effects of tolling beyond 2017/corridor completion. While this
is a reasonable way to evaluate how SR 520 could be tolled to support the project’s financial plan and
maximize revenue, it was not designed to be a detailed impact analysis of the traffic and transportation
effects of tolling, including the effects on other facilities, or the use of different modes of travel.

Although it remains a theoretical exercise, an improved SR 520 with no toll (the other studies’ baseline),
if it could be implemented, becomes very attractive to a large number of GP drivers because it would
increase east-west capacity and provide the shortest route for a large number of people. The completed
HOV lane would also attract HOV trips and make transit trips more attractive. In this situation, both
vehicle trips and person trips would rise on SR 520. In the Committee report and the TTR model, this
tends to draw trips from other corridors. When tolling is added (particularly high cost tolls), the reports
showed SR 520 vehicle trips drop by up to 17 percent compared to the baseline, while vehicle trips on
1-90, SR 522, and other corridors went up 3 to 4 percent. The reports described the forecasted drop in trips
on SR 520 and comparative rises in other corridors as “trip diversion.”

The Final EIS uses a No Build scenario to measure how tolling on an improved SR 520 would affect
conditions, which is a widely accepted method for evaluating impacts in an EIS. It is also a more accurate
representation of the future conditions with the project. The Final EIS alternatives do not include an
untolled Preferred Alternative because the revenues from tolling are needed in order to build the Preferred
Alternative.

The forecast volumes provided by the Committee’s work and the TTR overall are generally consistent
with the forecasts for the Final EIS, particularly in the overall estimates for person trips and vehicle trips
across the lake. The models included similar tolling approaches to those now assumed in the Final EIS.
The Final EIS model also reasonably replicated other patterns shown in the TTR and the Committee
reports. The major difference is that the Final EIS provides No Build forecasts for comparison, while the
TTR and the Committee analyses used an improved but untolled corridor as the baseline for comparison.
However, given the similarities between the forecast volumes among the models, a No Build comparison
to the TTR or the Committee tolling forecasts would likely yield similar findings to the Final EIS
forecasts. Exhibits 5, 6, and 7 show how close the forecasts were for similar measures such as daily and
peak vehicle trips, and daily and peak person trips. Key findings are summarized below:

e For vehicle trips, the Final EIS Preferred Alternative (tolled) compared to a No Build condition
for daily and peak periods shows that tolling would reduce GP trips on 520 by 9 percent (peak) to
12 percent (daily).

e Total trips on SR 520 (GP and HOV) would drop by about 5 percent daily as some of the vehicle
trips move to the SR 520 HOV lanes. During the peak when tolls are highest, this shift is more
distinct, because while GP trips would drop by 9 percent compared to the No Build Alternative,
total vehicle trips on SR 520 would be the same as for the No Build condition, thus reflecting the
shift of vehicles from GP lanes to the HOV lanes, but largely remaining within the corridor.

o Even with tolling, more people would use the SR 520 corridor compared to the No Build
Alternative. For person trips, the Final EIS forecasts for SR 520 show that the Preferred
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Alternative, including SR 520 tolling, would increase by about 6 percent daily, and nearly
18 percent at the peak period compared to the No Build Alternative.

e 1-90 would experience less than a 2 percent total increase in traffic on a daily basis or at PM peak
compared to the No Build condition.

e When daily and peak-period traffic volumes on 1-90 and SR 520 are combined, the total is within
1 percent of the No Build Alternative.

e The Final EIS six-lane (Preferred Alternative) tolled compared to a No Build condition shows
that an improved corridor with SR 520 tolling could nearly double transit use on SR 520.

e 1-90 person trips would drop due to lower levels of transit use and lower overall person trips
because more transit and HOV trips are attracted to the SR 520 corridor.

All of the model forecasts show similar patterns: with tolling on SR 520 only, daily vehicle trips remain
flat or declining on SR 520, while daily person trips increase. There is little evidence of diversion or lost
trips, with only modest changes on 1-90 or other corridors (1 percent or less).

Traffic volumes in all, except one, of the single bridge tolling options is higher than or equal to existing
traffic volume. Given this finding and the existing need for an improved corridor, this data illustrates that
tolling would not result in traffic reductions low enough to change the project’s Preferred Alternative.
The one tolling scenario that showed a substantial trip reduction required a $5.35 in 2007 dollars or about
$5.90 in 2011 dollars.
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EXHIBIT 5. DAILY TOTAL VEHICLE TRIPS

Daily Total Vehicle Trips

BFEIS 2030 No Build
BFEIS 2030 Preferred Alternative

OScenario 7

$ 350,000
E 300,000
S 250,000
2 200,000
£ 150,000
< 100,000 H
< 50,000 -
(]
> 0
SR520 &
SR520 1-90 190
BFEIS 2030 No Build 127,570 176,160 303,730
BFEIS 2030 Preferred
Alternative 121,110 178,230 299,340
OScenario 7 115,700 168,500 284,200

EXHIBIT 6. DAILY TOTAL PERSON TRIPS

500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

Person Trip Volumes

Daily Total Person Trips

il B

SR520

1-90

SR520 &
1-90

OFEIS 2030 No Build
BFEIS 2030 Preferred Alternative

OScenario 7

OFEIS 2030 No Build

158,780

271,620

430,400

BFEIS 2030 Preferred
Alternative

167,880

262,680

430,560

OScenario 7

167,500

252,100

419,600

During the peak period, when travel demand is highest and the tolling rate is also highest, vehicle trips

remain flat compared to the No Build Alternative and person trips increase by nearly 18 percent. 1-90 trips

also drop slightly as the improved SR 520 corridor absorbs more of the peak travel demand compared to

the No Build Alternative.
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PM Peak Total Vehicle Trips

70,000
n 60,000
()
5 50,000
° BFEIS 2030 No Build
> 40,000
g— BFEIS 2030 Preferred Alternative
= 30,000 .
= OScenario 7
o 20,000 -
|_
10,000 -
O -
SR520 &
SR520 1-90 1-90
B FEIS 2030 No Build 26,570 39,360 65,930
BFEIS 2030 Preferred
Alternative 26,550 38,740 65,290
OScenario 7 25,100 36,500 61,600
PM Peak Total Person Trips
120,006
o 100,00€
Q
£ 80,00 —
2 ' 8 FEIS 2030 No Build
z 60,00 [ ] FEIS 2030 Preferred Alternative
2 o Scenario 7
5] 40,000 —
o
© L [
5 20,000
}—
1 SR520 1-90 SR520 & 1-90
B FEIS 2030 No 32,880 67,600 100,480
Build
m FEIS 2030 38,710 62,560 101,270
Preferred
Alternative
O Scenario 7 39,300 60,800 100,100
Route Name

EXHIBIT 7. PM PEAK TOTAL SCENARIOS
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Attachment A: 520 Tolling Implementation Committee
Evaluation Results for 520-only Scenarios - 2010 and 2016
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520-Only Bridge Scenarios: 2010 and 2016

520 Tolling Implementation Committee

Evaluation Results for All Scenarios

Released: November 10, 2008

520.0" |y Scenan 0S: Scenario 1: Toll 520 |Scenario 2: Toll 520 tsiena22°0§' F;gt&ate Scenario 6: Maximize|Scenario 7: Toll 520
in 2016, when project |in 2010, when When oot > |funding by tolling only [in 2010; increase rate
; : ¢ en project is 2 ; :

201 0 (Example toll rates only) is complete construction begins complete 520 (starting 2010)  |in 2016
[Estimated Bridge Funding | $8356 M | $853 M | $522 M | $1,520 M | $1,189M

Toll Rates (Shown in 2007 dollars)*

Morning (5 —9 AM) $2.15 $3.05 $2.60
[IMid-day (9 AM — 3 PM) $1.05 $2.65 $2.10
l|Afternoon (3 —7 PM) $2.95 $3.80 $3.25
I|[Evenings (7 — 10 PM) $1.30 $2.10 $2.10

Nights (10 PM — 5 AM)

\Weekends $0.7510 $1.50 $0.80 - $1.60 $0.80-9%1.60

Segment

Average Toll Paid | | $1.70 | | $2.36 | $2.16

Route Baseline Scenario 1 Scenario 2 Scenario 5 Scenario § Scenario 7

L Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak

2010 Vehicle Volume (Does not include transit riders}

520 Midspan 44 640 73,590 37,990 60,350 35,590 54 910 37170 54 430

1-90 Midspan 63,540 86,730 65,230 90,350 66,370 94,520 65,280 92,880

SR 522 at 61st 20,210 29,790 20,560 29,870 21,000 31,370 20,560 30,360

-405 at SR 167 55,990 101,770 57,150 104,850 57,020 106,030 56,730 104,730

Total Change T84 380 201,880 180,050 | 285,420 170,080 | 206,530 170720 | 282,400

2010 Vehicle Volume Changes (Compared with the 2010 Baseline volumes - excludes transit riders)

520 Midspan 5,650 -13.240 -9,050 18,680 7470 -19,1680

1-90 Midspan 1.690 3620 2,830 7.790 1.740 6.150

SR 522 at 61st 350 80 790 1,580 350 570

-405 at SR 167 1,160 3,080 1,030 4,260 740 2,960

Total Change -3.450 -6.460 -4.400 -5.050 -4 640 -9.480

Percent Change in Vehicle Volume (Compared with the 2010 Baseline Condition - excludes transit riders)

520 Midspan -15% -18% -20% -25% -17% -26%

1-90 Midspan 3% 4% 4% 9% 3% 7%

SR 522 at 61st 2% 0% 4% 5% 2% 2%

i-405 at SR 167 2% 3% 2% 4% 1% 3%

Total Change -2% -2% -2% -2% -3% -3%
[2010 Person Volumes (Includes transit riders)

520 Midspan 56,300 90,850 50,400 75,500 48,140 69,160 49,750 68,600

1-90 Midspan 84 990 109,950 87,310 114,910 88,290 119,790 87,260 118,260

SR 522 at 61st 24,950 37,130 25,490 37,340 25,790 33,860 25.460 37,850

J-405 at SR 167 76,170 136,930 78,190 141,100 77,490 141470 77,490 141,230

Total Change 242,410 374,8(?0 341,390 368,850 2-39,7 10 369,280 239,960 365.940
12010 Person Volume Changes (compared with the 2010 Baseline Person volUmes - INCIudes transi raers)

520 Midspan -5,900 -15,350 -8,160 -21,690 -22,250

/-90 Midspan 4,960 3,300 9,840 8,310

SR 522 at 61st 210 840 1,730 720

-405 at SR 167 4,170 1,320 4,540 4,300

Total Change -6,010 -2,100 -5,580 -8,920

Percentage Change in Person Volume (Compared with the 2010 Baseline Condition - includes wansit riders)

520 Midspan -10% -17% -14% -24% -12% -24%

/-90 Midspan 3% 5% 4% 9% 3% 8%

SR 522 at 61st 2% 1% 3% 5% 2% 2%

1-405 at SR 167 3% 3% 2% 3% 2% 3%

Total Change 0% -2% -1% -1% -1% -2%

Scenario 1 Scenario 2 Scenario 5 Scenario 6 Scenario 7
Type of Diversion Peak Off Peak Peak | Off Peak Pea | Off Peak Peak | Off Peak Peak | Off Peak
L Zrree Tz = o

W:mgesm%fmmﬁ_ﬂ-ase e Condition for €ach Route)

Shift to Transit 1.470 480 1.850 680 1,630 650

Shift to I-80 2,320 4,960 3,300 9,840 2,270 8,310

Shift to SR 522 540 210 840 1,730 510 720

Shift to 1-405 1,320 4,540 1,320 4,300

Changes Destination -2,700

Total -10.010
[Shift Time of Day 6.5

Percentage of Total Person Changes by Type of Change

Shift to Transit 20% 3% 18% 3% 20% 3%

Shift to I-90 31% 31% 33% 44% 28% 36%

Shift to SR 522 7% 1% 8% 8% 6% 3%

Shift to 1-405 27% 26% 13% 20% 16% 19%

Changes Destination 14% 38% 27% 25% 30% 39%

Total 100% 100% 100% 100% 100% 100%
[Percentage of Person Changes by TYpe of Lhange (compared wi e aseline Persons on

Shift to Transit 3% 1% 3% 1% 3% 1%

Shift to 1-90 4% 5% 6% 11% 4% 9%

Shift to SR 522 1% 0% 1% 2% 1% 1%

Shift to 1-405 4% 5% 2% 5% 2% 5%

Changes Destination 2% 7% 5% 6% 4% 10%

Total 13% 17% 18% 25% 15% 25%

[STTt TIme of Day 7% 3 %

Speeds Baselne Scenario 1 Scenario 2 Scenario 5 Scenario 6 Scenario 7
Peak | Off Peak Pea | Off Peak Peak | Off Peak Pea | off Peak Peak | Off Peak Peak | Off Peak_|

Average Peak Direction Corridor Travel Speeds from 1-5 to 1-405 (Except 1-405 which is from 1-90 to I-5 in Tukwila)

520 GP Lanes 22 35 35 48 33 54 36 54

1-90 GP lanes 32 52 3 50 29 47 A 48

SR 522 GP Lanes 17 31 16 29 16 28 16 29

j-405 GP Lanes 23 32 23 kil 22 31 23 32
[Change i Average Peak DITECION COTTIAOT TTave] SPEeUs ITOM 1.5 10 1405 (CXCEDT 1405 WNICH 1S 1TOM 1.00 10 1. 1N Tukwia)

520 GP Lanes 14 13 16 19 15 19

1-90 GP lanes -1 -2 -2 -5 -1 -4

SR 522 GP Lanes -1 -2 -1 3 -1 -2

1-405 GP Lanes 0 0 0 0 1

* These are example toll rates for planning purposes. Actual toll rates will depend on a final finance plan and determined by the State Transportation Commission with approval by the State Legislature.
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520-Only Bridge Scenarios: 2010 and 2016

520 Tolling Implementation Committee
Evaluation Results for All Scenarios

Released: November 10, 2008

520-On |y Scenarios: Scenario 1: Toll 520 [Scenario 2: Toll 520 [ . o Scenario 6 Maximize|Scenario 7: Toll 520
5 = 5 : cenario 5: Flat rate 5 ¢ . SR
in 2016, when project |in 2010, when . funding by tolling only |in 2010; increase rate
£ 3 - toll on 520 (in 2016) < 2 -
201 6 (Examp/e toll rates on/y) iIs complete construction begins 520 (starting 2010) in 2016
Estimated Bridge Funding | $835 M | $853 M | $522 M [ $1,520 M | $1,189 M
“Reasonableness” of Toll Rates™ (Toll Rates are shown in 2007 dollars)
Morning (5 — 9 AM) $3.05 $2.15 $4.25 $3.05
Mid-day (9 AM — 3 PM) $2.10 $1.05 $2.75 $2.10
Afternoon (3 — 7 PM) $3.80 $2.95 $1.70 $5.35 $3.80
Evenings (7 — 10 PM) 51.95 $1.30 : 52.10 $1.50
Nights (10 PM — 5 AM) $0.90 $0.75 50.95 $0.75
Weekends $0.85 to $1.60 $0.80 to $1.60 $0.40 - $0.80 $0.80 - $1.60
Segment $0.40 to $0.80
Average Toll Paid | $2.28 | $1.64 | $1.70 | $2.92 | $2.28
Estimated Daily Travel Changes
Route Baseline Scenario 1 S ic 2 Scenario 5 Scenario 6 Scenario 7
_ Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak |
2016 Vehicle Volume (Does not inlcude transit riders)
520 Midspan 51,430 82,380 41,660 62,560 43,840 68,030 46,530 60,830 34,320 54,860 41,060 61,680
1-90 Midspan 62,877 87,633 64,519 91,881 65,353 90,178 64,661 92,882 67,980 95,480 64,580 91,750
SR 522 at 61st 20,370 30,360 21,820 32,170 20,810 31,490 20,670 32,250 21,730 33,630 21,000 32,050
1-405 at SR 167 67,970 118,540 70,140 122,970 69,210 122,920 69,240 123,390 68,970 120,490 69,040 124,020
Total Change 202,647 318,913 198,139 309,581 199.213 312.618 201,101 309,352 193,000 304,460 195,680 309,500
2016 Vehicle Volume Changes (Compared with the 2016 Baseline volumes - excludes transit riders)
520 Midspan -9.770 -19,820 -7,590 -14,350 -4,900 -21,550 -17,110 -27,520 -10,370 -20,700
1-90 Midspan 1,642 4,248 2,476 2,545 1,783 5,249 5,103 7.847 1,702 4,117
SR 522 at 61st 1,450 1.810 440 1,130 300 1.890 1,360 3,270 630 1,690
1-405 at SR 167 2,170 4,430 1,240 4,380 1,270 4,850 1,000 1,950 1,070 5,480
Total Change -4,508 -9.332 -3.434 -6.295 -1.547 -9.561 -9,647 -14.453 -6,968 -9,413
Percent Change in Vehicle Volume (Compared with the 2016 Baseline Condition - excludes transit riders)
520 Midspan -19% -24% -15% -17% -10% -26% -33% -33% -20% -25%
1-90 Midspan 3% 5% 4% 3% 3% 6% 8% 9% 3% 5%
SR 522 at 61st 7% 6% 2% 4% 1% 6% 7% 1% 3% 6%
/-405 at SR 167 3% 4% 2% 4% 2% 4% 1% 2% 2% 5%
Total Change -2% -3% 2% 2% -1% -3% -5% -5% -3% -3%
2016 Person Volumes (Includes transit riders)
520 Midspan 68,870 102,270 59,150 80,280 61,110 86,040 63,780 78,380 47,170 68,140 58,310 79,110
1-90 Midspan 90,179 115,608 92,020 120,220 93,370 118,480 92,610 121,340 98,456 126,999 92,220 120,020
SR 522 at 61st 24,700 36,740 26,270 39,190 25,580 38,690 25,440 39.430 26,770 41,460 25,750 39,170
1-405 at SR 167 92,620 158,960 95,310 164,190 94,360 164,570 94,600 164,850 94,110 161,360 94,060 165,300
Total Change 276,369 413,578 272,750 403,880 274,420 407,780 276,430 404,000 266,506 397,959 270,340 403,600
2016 Person Volume Changes (Compared with the 2016 Baseline Person volumes - includes transit riders)
520 Midspan -9,720 -21,990 -7.760 -16,230 -5,090 -23,890 -21,700 -34,130 -10,560 -23,160
1-90 Midspan 1,841 4,612 3,191 2,872 2,431 5,732 8,277 11,391 2,041 4,412
SR 522 at 61st 1,570 2,450 880 1,950 740 2,690 2,070 4,720 1,050 2,430
1-405 at SR 167 2,690 5,230 1,740 5,610 1,980 5,890 1,490 2,400 1,440 6,340
Total Change -3.619 -9.698 -1.949 -5,798 61 -9.578 -9,863 -15,619 -6,029 -9,978
Percentage Change in Person Volume (Compared with the 2016 Baseline Condition - includes transit riders)
520 Midspan -14% -22% -11% -16% 7% -23% -32% -33% -15% -23%
1-90 Midspan 2% 4% 4% 2% 3% 5% 9% 10% 2% 4%
SR 522 at 61st 6% 7% 4% 5% 3% 7% 8% 13% 4% 7%
1-405 at SR 167 3% 3% 2% 4% 2% 4% 2% 2% 2% 4%
Total Change -1% -2% -1% -1% 0% 2% -4% -4% 2% -2%
z = Scenario 1 Scenario 2 Scenario § Scenario 6 Scenario 7
Type of Diversion Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak
Person Changes by ?ype of Change (Compared with the 2016 Baseline Condition for each Route)
Shift to Transit 630 400 560 290 430 320 520 400 540 370
Shift to 1-90 1,841 4612 3,191 2,872 2,431 5,732 8,277 11,391 2,041 4,412
Shift to SR 522 1,570 2,450 880 1,950 740 2,690 2,070 4,720 1,050 2,430
Shift to 1-405 2,690 5,230 1,740 5,610 1,980 5,890 1,490 2,400 1,440 6,340
Change Destination -3,619 -9.698 -1,949 -5,798 61 -9,578 -9,863 -15,619 -6,029 -9,978
Total -10.350 -22.390 -8.320 -16,520 -5,520 -24,210 -22,220 -34,530 -11,100 -23,530
Wint_Time o Day 7, A 13,140 7930 0,070
Percentage of Total Person Changes by ?ype of Change
Shift to Transit 6% 2% 7% 2% 8% 1% 2% 1% 5% 2%
Shift to 1-90 18% 21% 38% 17% 44% 24% 37% 33% 18% 19%
Shift to SR 522 15% 11% 11% 12% 13% 11% 9% 14% 9% 10%
Shift to I-405 26% 23% 21% 34% 35% 24% 7% 7% 13% 27%
Change Destination 35% 43% 23% 35% 0% 40% 44% 45% 54% 42%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Percentage of Person Changes by 7ype of Change (Compared with the 2016 Baseline Persons on SR 520)
Shift to Transit 1% 0% 1% 0% 1% 0% 1% 0% 1% 0%
Shift to 1-90 3% 5% 5% 3% 4% 6% 12% 11% 3% 4%
Shift to SR 522 2% 2% 1% 2% 1% 3% 3% 5% 2% 2%
Shift to 1-405 4% 5% 3% 5% 3% 6% 2% 2% 2% 6%
Change Destination 5% 9% 3% 6% 0% 9% 14% 15% 9% 10%
Total 15% 22% 12% 16% 8% 24% 32% 34% 16% 23%
T TIme OF Day % A % 2% %
Speeds Baseline Scenario 1 Scenario 2 Scenario 5 Scenario 6 Scenario 7
Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak Peak | Off Peak
Average Peak Direction Corridor Travel Speeds from I-5 to 1-405 (except I1-405 which is from 1-30 to I-5 in Tukwila)
520 GP Lanes 21 37 33 57 33 51 28 54 47 59 36 56
1-90 GP lanes 26 53 26 49 26 51 26 50 25 47 26 49
SR 522 GP Lanes 15 30 14 27 14 28 14 28 14 27 14 27
1-405 GP Lanes 25 36 24 36 25 36 25 36 25 36 25 36
Change in Average Peak Direction Corridor ?ravel Speeds from I-5 to 1-405 (except I-405 which is from 1-90 to I-5 in Tukwila)
520 GP Lanes 13 20 12 14 4 16 26 21 16 19
1-90 GP lanes 0 -4 0 -1 0 -2 -1 -6 0 -3
SR 522 GP Lanes -1 -3 -1 -2 -1 -2 -1 -3 -1 -2
1-405 GP Lanes -1 0 0 0 0 0 0 0 0 -1

* These are example toll rates for planning purposes. Actual toll rates will depend on a final finance plan and determined by the State Transportation Commission with approval by the State Legislature.
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Attachment B: Results from the SR 520 Toll
Traffic and Revenue Technical Report — 2008 (April 2009)







SR 520 Toll Sensitivity Analysis Technical Memorandum

Exhibit 18 — 2030 PM Peak Toll Analysis Comparison Matrix — Post-Completion Scenarios

- - - ;] - - ey -
Seenario Elements Maxtmum PM Peak Bridge 2030 PM Peak Toll Model Outpurs for SR 520 & 190 Bridges Toll Impacts on 2030 PM Peak Traffic (Relative to Toll-Free
Toll Build Condition)
. ‘ehicles i 4 e — . —- Total Persons Net Toll Diversion Tramsit Mode Shift . iy
Scenario Toll Openine Tear | Vehicles in GP Lanes Te M:E n HOT Total Vehicles Transit Person Trips gty Terson . ¢ l,D versan anst 1,: ode Shi HOV Mode Shift (%)
Toll Configuration Toll Strateg) e 20078 ||“PE iy Lanes iIncluding Transit) o (*al :
EXempnons & 5
¥ SR 520 90 .90
Scenario 2 SR 520: Bridge Only Variable Toll Schedule | Transit & §203 $3.70 23100 | 33800 | 2800 | 2600 | 29000 | 36400 | 3200 | 13000 | 40300 | 61700 | 10w | o=2% | s23w | o+ | =7 | —1m
5 = - (Lowest) HOWV 3+
| g
=1 - . ! . . Tramsit & - ays ‘on S R - e 2 2 2 " n . . o o .
“ Scenario 5 SR. 520: Bridge Only Fised-Rate Toll OV 34 $1.70 $2.15 24800 | 33700 | 2800 | 2600 | 27.600 | 36200 | 3400 | 12300 | 42000 | 60800 | 3% | =2% | srom | 1w | o+7 | —1m
2| .| Scemariol | SR520: Bridee - Short Segmems | VPl [OF Schedule | Trmn & ] g g 5475 | 22700 | 3100 | 3000 | 2600 | 25700 | 36700 | 3700 | 12100 | 40400 | sr100 | -miwe | e3e | svem | - | e | -r%
= I
=1 Taris 8¢l ansit . i ) i _ .
2|7 | scenano7 SR 520: Bridge Only Variable Toll Schedule ) Transit & §3.80 $4.75 2200 | 34000 | 2900 | 2500 | 25000 | 363500 | 3600 | 12000 | 39300 | 0800 | -13% | <3% | snem | -3 | <o | -
& (Mediwm) HOV 3+
:f'_ x . e
£| Scenario6 | SRS520: Bridee + Short Segments | ©ovacie Toll Schedule | NoToll $5.33 $6.65 20400 | 34400 | 00 | 3700 | 21300 | 3mi00 | 3s00 | 11700 | soso0 | 64700 | —21% | sase | su3n | -6t | —seme | +ass
= {Higher) Exemptions
.
SE. 520: Bndgs Only Variable Toll Scheduls Transit & - - ] o e - o -
i O . ndge oy I 2 3.70 24200 | 20200 | 2800 | 2700 | 26000 | 31000 | 3400 2,801 100 | 56400 | -5 | —1am | osmm | o+am | w4 | o+9nm
Scenario L90: Brides Only Lowest OV 34 §203 $3.70 0 00 200 00 6,900 1,900 so0 | 12200 | 4n100 | s6.400 g g 5
i SR 520: Bndge + Short Segments Varable Toll Schedule Transit & . . s . . - ] - . - ) - \ , .
3 i . = = - 12 4.0% 24 B0 20,600 1100 2 E200 27 800 33,400 3300 3200 2000 B0 -39 — 7% + 1% + &% + . + R,
. Scenario L.90: Bridge + Fland Sepments Lower HOU 37 §123 §4.0 800 | 20.600 100 200 200 3,400 o0 | 13200 | 42900 | 58800 3% 3 1 % 16% 8%
= SE.520: Bridee + Short Semments WVartable Toll Scheduls Transit & o . Y Y - ] - Y - . - I . .
g B 3.2 405 24800 | 30600 | 3100 | 2800 | 27800 | 33400 | 33500 3200 | 42900 200 | -3 | -7 | s | o+ | 16 | +anm
A Scemario d | 7 o e s fiand Seqmumnt Lower Hov at §315 $4.0 4800 | 30600 100 800 200 3,400 oo | 13200 | 42900 | s8.800 3 6 16 8
3 5 SE 320: Bndge Only Vanable Toll Schedule Tranzt & S - N N . . - - - . - , -
S 3 g - 3.2 4.03 24900 | 30800 | 3000 | 2900 | 27800 | 33700 300 2700 | 42700 200 | —3o -7 e | o+ | os1sm | +13e
g Seenario 1 190: Bride Only Lowen HOU 34 §3.25 $4.0 4900 | 30,800 000 900 800 sqo0 | 3300 | 12700 | 42700 | se.800 3% 4 6% ; 15% 13%
o
o= - . Variable Toll Schedule: e
= SE 320: Bridge Only - Tranat & SR520: 5420 [ smE2- §3.235 4. N N - . . - N - . i S car ar
= e E } SR 520 2340 30,700 3000 2700 26,401 0 500 3100 100 500 —8v, — 7% +13% + 5% + 14% + 6%
= . Scenario 8 1.90- Bridee Onlv HLQJ.-E-T on 5K Dn_Z] OV 3+ 1o0: $2.80 190: $3.50 23,400 | 30.700 3,000 2.700 26,400 33,40 3,500 13,100 | 41,100 | 58500 g 1 6
= = 4 Lower on I-90
ez ] . Variable Toll Schedule: .
=]~ . SE 320: Bridge Only N Transit & SRS 5420 | smsae 8525 - e e ) . . .
£ 2 S SR 52 ! : 22400 | 20700 | 3000 | 2700 | 2640 400 500 3,100 100 500 | —eme | -7 | snzm | o+sw | +1an | -en
. Scenario 12 L90- Bridgs Cnly Higher on SR 520 sovse | wesgo | 08350 a0 | 30,700 000 00 6,400 | 33.40 3500 | 13100 | 41100 | 58,500 g 1 6
Lower on 190
BS20: Vari
SR 520: Bridge + Short Segments Slzjﬂéu‘imq“{?lf‘;u oo g | 08335 | s 3665
Scemario 10 || 1-90: (2+2) HOT Lanes I-5 to I-405 cedie (HIENeL) Tansit 90 $0.95 per [ 190 $1.18per | 22,100 | 22800 | 33500 | 11500 | 25600 | 34300 3,500 11,700 | 40900 | 56800 | —14% | —31% | +=13% | -6 | +32% NA
5 & (1+1) HOT 1405 to Issaquah 1-90: Dynamic Telis | HOV 3+ mile mile
= o ) (Weekday PeaksMidday)
= SR 320 Bridge Only . ) .
= - H < i
Scenario 11 1.90- Bridee Only Vanable Tall Schedule | Transit & §535 $6.65 33700 | 27400 | 3200 | 2600 | 26900 | 30000 | 3300 | 12800 | 41800 | seton | -7 | -7 | w7 | o+am | e | -2
L = A, (Higher) HOW 3+
{Option K on SR 320) =
Tom ol 1
Scemario 6.1 || SR 520 Bridge + Short Segments | mblf;.c']lll ”;"‘Edule ggﬁ?‘; & §3.35 $6.63 19900 | 34300 | 2900 | 2500 | 22800 | sesoo | seo0 | t1g00 | 36600 | 0000 | -22% | sam | 413 | -6t | +10% | -1m
- (FHigher) 3
%
& 290 . Tari Qe
=| | scenario 71 SR 320: Budge Only Variable Toll Schedule | p o omy| 3380 9475 | 22500 | 34000 | wa | apo0 | 22500 | 38100 | 3100 | 12200 | 30000 | 65s00 | nNa | ma | wa | ma | wa | wa
- (Existmg 4 Lane Bridge) (Medium) -
"
= - SR 320: Brndge Only WVariable Toll Scheduls Transit & _ - o - I - . . . .
Fa " o722 = &) 3.8 T3 20,100 32800 300 700 28400 300 A00 2300 33.700 72 500 NA I W A N M2
g Scenario 7.2 HOV2+ on 58 320) ey HOV 22 §3.80 54 0,100 6o | 830 6.70 8400 | 3930 3.50 12300 | 53700 00 | m NA NA N NA NA
2 } Vanable Toll Schedule: . . _
, . SE. 320 Bndge Only e . Transit & sms0:§$3.25 || smaa $6.56 21 701 0 0N 2100 4 25 200 o oA o 1900 . =7 a0 . qe; - - - -
i o l-. R = - i = 3 - - . A it } 31U = U . 2 ol JUA 32U =u oud L - ‘o — Y + w ) +1 o - 0V
Scenario 12.1 L90: Bridge Onty 5 Eh_égﬂ;;mlu han | 0T | Taesisn | e sais a0 | 30.000 10 0 5800 | 32.80 3,60 13200 | 40600 | 57.900 1 15 6 6
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SR 520 Toll Sensitivity Analysis Technical Memorandum

Exhibit 19 - 2030 Daily Toll Analysis Comparison Matrix - Post-Completion Scenarios

2030 Daity Toll Model Ougpurs for SR 520 & -9 Bridges Toil Impacts on 1030 .Dn.l.j&j’;il}‘l‘._‘?;:'fh:‘cm'f fo Toll-Free Buila

e Fakicles in 4 vy tal Parsons Nar Tall Drvarsi Tranzit A kT
. hicler in GP Langs| T Ecies in HOT Tosal Vehiclas Tatal Farson Nert Toi] Drversion | Iransit Moeda Sk
Org. -l,g:'[,r FEMIGET M LT Leanas 200 Fecaes it I Faciud iz Transit) -

2007 35 :

Scemario Elements Maimim PH—?W'E Bruge

Lol

Seenarie HOV Mode Shift (32l

[~ad !

SR 5N 80 iR 320 128 SR 520 120 Log SR 3 Iap SR 520 Lo iR 320 -9

Variahle Toll Schedube Tramsitde | .o | caan | iriumn | csozen | conn b ocermn | ovmzmnn | acernn | 17 ene 1 2a 2nm

FUENADD = B 220 b ge LBty g T T L] Al 112400 135 31K o, 2 Bl 23,20l LALLE St 39,340 Aauld | 23l el - a T e TidYa —ale + =3
s : SR 520: Bridge Ouly (Lowest 1o 3 5205 5370 | 114400 | 150300 | ssoo | esoo | 123200 | 1ss000 | 11600 176500 | 251800 | 110 = 4 = 3

17| scemasios §7. 520: Brides Orly Fired-Rate Toll T{*’a’i'f £1.70 115 | 1ie7oe | wsson | cooo | emoo | 10700 | 1emeon | tosco | 37aco | 17meso | asraoo | -1 | oeems | osroee | oorm | oemm | -
2| .| scemamor | sRs20: Brdz - shom Sepmenss | m’ﬁ,ﬂ&?’*m T{gﬁ'f £3.80 1475 | 1omoo0 | 1soco | caoo | emoo | 11zzeo | 1seon | 1izoo | seveo | 17nsoo | astamo | —1ew | o7 | osree | o3 | e | -
AR SR, 520: Bridze Onky "-“’[L;;‘-‘ﬂlti-‘“d”‘” I_I*‘:’lﬁ'f $3.80 5475 | 108300 | 1stoo0 | eaoo | esor | 1is700 | 1sesoo | 1osoo | ozesco | 1emseo | zsatoo | -1me | oeem | osres | oo | s | -

,: 1\.I_- = T=11 - T = "-\._- T
£| Scemaios | SR 520 Bridee - Short Sepmenss | Vool Toll Schedule | NeToll |, . $6.65 asgo0 | 153700 | 4200 | esoo | 1oos00 | 173s00 | 10700 | 3ss00 | 13esoo | zervoo | -2es | cme | 1w | -em | -soee | caim
E (Higher) Exnepplions
——
Sremario 0 SR 520 Bridge COnly Vanable Toll Schedule | Transit & £255 5370 | 124300 | 1msoo | ssoo | saoo | 1300 | 1essoo | 10200 | zmeoo | 1m7aco | mogoo | -am | o-em | s | oeam | osem | +1em

[-90: Bridss Ooly (Lonwvest) HOW 3+

SB 520: Bridge <= Short Segments | Variable Toll Schedule Tramsit & . e R T —on - P g~ nognn o 5 ven | aan ann 2 . o1 - e pT p.
1.00: Bridge = I:lacd Segments (Lower) HOV 3+ £4.03 135700 | 130200 | 0,700 2400 | 135300 | 147600 | 10,600 40,000 | 192,100 | 233400 | -3% -8% 12% % 17% 0%

o
(]
b

wr

= o 5F.520; Brudze + Short Segments Variatls Toll Scheduls Tramsit & o e - I T i . . o e " P . e - . - . — .
) Seemaniod | S fand Sepmens Tower) HOV 3+ §3.25 1405|1270 | 13ez00 | eroo | osaoo | 13ssoo | 147600 | los0o | 4ooo0 | 1eioo | 23 | -3 | o-mm | osnc | een | oe1mn | -2m
= i 11 5B 520: Brndge Ooly Wariatle Toll Scheduls Tramsit & P Az 191 200 12 ki - = T ~ iy . 10 Ene e I — e e . o e L1s
= Scamatia 13 90 Bdes ety Lowen Ho 5 §3.25 3405 | 123300 | 135600 | ecoo | 7aoo | 132300 | 142800 | 10000 | as00 | 1ssac0 | 224000 | -4t | -n1s | 6 1 o 3%
£,
1o e — Varahle Tell Scheduls o L RA Y BEE
= Scemario § 58 520 Brdge Ocly Higher om SR 520 Toamsit & s 3820 s 3935 g 00 | panaoa | seoo | ssoo | 1mso | 10 | 10700 | seso | assioo | msseon | e | o | srme | eme | ersn | smm
Z|= [-90: Bridse Ooly T ovwer om 100 HOW 3+ e 3280 - 3350
=)k 0ANer oo 2
i = v Variakle Toll Schedule . . A
=l Bl I, SR 320 Bridge Ocly P i Tramsit & | sweee $4.20 | swsmc §5.25 ) oo | s o - . S— 5 En o 20 & AR . -z T e +15e e
E Scemario 12 £90. Bades Ouly .-Lf;__:ijg':;.&_-v aovie | s | oae | 1200 | 1stca | seno | ssoo | 1m0 | 19800 | 10700 | seeo | lesieo | 235800 | -7 [ - | w13 | e | el | oe2

SR.520: Bridge ~ Short Segments | oo tARne Tl L 5535 | s 3565
Scanario 10 | 290 <) HOT Lamss LS sl | o PP E | P [ 5085 per | om 3208 per | 107,200 | 126800 | o000 | 3900 | 116200 | 1es00 | 10700 | 35400 [ 167200 | 245400 | -17n | oesm | e | e | osen [ oma
E & (1+1) HOT 1405 o Lsaguah [‘I:eeb.-:lm'-l?e-;h:‘-ﬁ-:‘r:l-m" T mila mle

37,520 Badze Oy T
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