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Project Background

Alternative R-8A has been identified as the preferred alternative for the I-90 roadway
across Lake Washington. The R-8A. Alternative designates the center reversible roadway
for future high capacity transit (HCT) usage but maintains the existing reversible center
roadway operation until HCT is implemented. Under R-8A, the outside, mainline
roadway is designated for three general purpose lanes and one HOV lane (see Figure 1).
The potential center roadway alternatives that have been proposed include:

1.

HOV/BRT: This scenario would operate Bus Rapid Transit (BRT) in the
existing center roadway and new HOV lanes located in the outer roadway. Buses
would mix with non-transit HOV vehicles (carpools, vanpools, motorcycles) in
the HOV lane and would operate in the HOV lane without barrier separation
between the HOV lane and general purpose traffic lanes. The center roadway
would continue to operate as a two-lane reversible roadway for HOV and Mercer
Island traffic.

Busway BRT or Light Rail: The I-90 reversible center roadway would be
converted into a bus only, two-way busway (one lane each direction), displacing
center roadway HOV’s and Mercer Island traffic to the outer roadway.

No Action: This scenario would continue the I-90 center roadway operations as
they are today, and would not implement the R8A configuration on the outer
roadway.

Study Objectives
The primary objectives of this study include:
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) 1. Conduct a detailed analysis of the I-90 center and outside roadway operations
( across Lake Washington for each center roadway alternative. This would include
but is not limited to the following:

o Quantify and evaluate the impact and interrelationship between speed and
congestion in the general purpose travel lanes on HCT transit operations
and capacity {and vice versa).

¢ Quantify and evaluate the impact of each I-90 center roadway alternative
on ramp intersections and the local street system on Mercer Island in the
vicinity of 77" Ave SE, 80™ Ave SE, and Island Crest Way SE [or MI
CBD in the vicinity of I-90].

¢ Quantify and evaluate the impact on general purpose traffic from traffic
displaced from the center roadway.

 Quantify and evaluate the impact of HOV lane management techniques
and/or alternatives on fransit operations and general purpose traffic.

2. Quantify the person carrying capacity and potential throughput of each center
roadway alternative.

3. Analyze the safety impacts and performance of each center roadway alternative.

4. Identify the key markets served by the I-90 corridor today and in the future and

(. ) evaluate the shifts in market share for each center roadway alternative.

' 5. Evaluate and analyze the sensitivity of shifts in travel demand from the SR-520
corridor to the I-90 corridor under a six lane SR 520 scenario (4 GP, 2 HOV and
tolls).

6. Test and evaluate the travel demand sensitivity of each center roadway alternative
by mode to other roadway network investments located outside of the study area.

Study Area

The study area will include the I-90 corridor from the I-5 interchange (including 4™ Ave,
Atlantic, and 5™ Ave termini) on the west end of the corridor to the I-405 interchange on
the east end of the corridor (see Figure 2). The study area will include the local street
system in the Mercer Island CBD, which connects to and provides circulation around the
I-90 interchanges. This will include the following local roadway segments:

)
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iSeattle | o . Bellevue

- Beaux Arls

Figure 2 — Project Study Area

Mercer Island roadway segments and intersections (15 total intersections):

Segment: W. Mercer Way from 24" Street to N. Mercer Way
Project intersections:

o 24" St/W. Mercer Wy
» 1-90 Ramps/W. Mercer Wy
o W.Mercer Wy/N. Mercer Wy

Segment: 24" Street from W, Mercer Way to 76™ Avenue

Segment: 76™ Avenue from 24" Street to N. Mercer Way
Project intersections:

o 76™ Ave/24™ Street
o I-90 off ramp/76™ Ave
o 1-90 on ramp/76™ Ave/N. Mercer Way

Segment: N. Mercer Way from 76™ Avenue to Island Crest Way
Project intersections:

e 77" Ave/N. Mercer Way
o 80™ Ave/N. Mercer Way
o Island Crest Way/N. Mercer Way

Segment: 77" Avenue from 27" Street to N. Mercer Way
Project intersections:
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o 27" Street/77™ Avenue
o 1-90 off-ramp/77" Avenue

Segment: 80™ Avenue from 27™ Street to N. Mercer Way
Project intersections:

e 27" Street/80" Ave

Segment: Island Crest Way from N. Mercer Way to 30™ Street
Project intersections:

» 190 on-ramp/Island Crest Way
o Two additional intersections to be determined by WSDOT

Task 1 - Project Management

The consultant’s project manager shall keep WSDOT"s project manager informed of the
work performed by the consultant and shall coordinate the work with WSDOT staff as
required to complete the tasks in the scope of work. Coordination may include telephone
correspondence, e-mail, fax and meetings as necessary.

Project Management Plan
The consultant will develop a Project Management Plan that will identify the following:

Project scope and work tasks

Project budget .

Project staffing, roles and responsibilities

Project decision making

Work breakdown structure that identifies the resources (hours) and costs (budget)
required for each task

Project schedule and deliverable deadlines
Methodology to track and monitor project costs by task
Methodology to track project schedule and progress
Project reporting

Project communications

Quality control and assurance

Project deliverables

Bi-Weekly Management and Stakeholder Meetings

The project manager and technical support members shall attend bi-weekly management
meetings with WSDOT staff. In addition to the bi-weekly meetings, the consultant shall
attend and present findings and conclusions to stakeholder representatives from Sound
Transit, King County Metro, PSRC, and cities of Bellevue, Mercer Island, and Seattle. A
maximum of two (2) stakeholder meetings are assumed. The Consultant level of effort
assumes substantial completion of the project by April 2006,
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Kickoff Meeting

A project kickoff meeting will be held with WSDOT to review the work plan, data
collection responsibilities, schedule and project deliverables. It will be important for key
WSDOT personnel to attend the kickoff meeting and to provide their perspective,
concerns and issues regarding the analysis and proposed roadway alternatives. The
Consultant will seek to understand the needs and requirements of the analysis and to
shape the analysis to address the issues and concerns. At the kickoff meeting the
consultant will review the following;:

Project scope

Project data collections needs and responsibilities
Project schedule

Project communications

Project staffing, responsibilities and contact information
Project stakeholder roles and responsibilities

Project deliverables and decision making

Progress Reports

The project manager will submit a monthly progress report that details the status of the
work performed. The progress report will contain the following items:

Work completed

Problems encountered or decisions needed .

Status of project deliverables and anticipated completion dates

Budget status

Work planned for next period

Updated project schedule

An invoice detailing the resources expended for the reporting period and to date

Deliverables

Project Management Work Plan

Project Schedule

Bi-weekly meeting minutes (30 total meetings assumed)
Kick-off meeting minutes and summary

Monthly progress report and invoice

kW=

Task 2 — Detailed Analysis of 1-90 Operations

The Consultant will conduct a detailed analysis of the I-90 center and outside roadway
operations across Lake Washington for each of the three center roadway alternatives.
Initially the future year analysis will done assuming only R8A and the “Nickel” funding
level. Additional VISSIM model analysis will be performed for future year (2015 and
2030) scenarios if additional improvements to the regional roadway network result in
significant shifts and/or changes in volume on [-90. The analysis of the sensitivity of I-
90 demand to regional roadway network changes (Task 8) will be done simultaneous
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with Task 2. The VISSIM modeling analysis will include the following:

o Quantify and evaluate the impact and interrelationship between speed and
congestion in the general purpose travel lanes on future transit operations and
capacity (and vice versa).

» Quantify and evaluate the impact of each center roadway alternative on ramp
intersections and the local street system on Mercer Island.

s Quantify and evaluate the impact on general purpose traffic from traffic displaced

. from the center roadway.

¢ Quantify and evaluate the impact of HOV lane management techniques and/or

alternatives on transit operations and general purpose traffic.

The Consultant will build and calibrate a VISSIM model for I-90 between the I-5
interchange on the west end of the corridor to the I-405 interchange on the east end of the
corridor for the AM and PM peak hour. The VISSIM model will include the ramp
intersections and the study area roadway links and intersections on Mercer Island.

The following data will be provided to the Consultant for the development of the VISSIM
model:

1. Digital aerial orthophoto for the study area.
2. Proposed 1-90 roadway configuration, interchanges, freeway ramps and local
- street improvements for each of the three HCT alternatives.

3. Proposed roadway geometrics including lane widths, shoulders, weaving sections,
design speeds, etc. '

4. Proposed ramp meter operations and configuration including metering rates and
detection. = '

5. Existing signal phasing and timing cards for ramp intersections and signalized
intersections on local Mercer Island streets.

6. Existing (2005) and future 2015 and 2030 transit volumes and routes (in the
alternative, existing data will be collected from the King County Metro website).

Where forecasted auto and/or transit volume and ridership is not available, the Consultant
will document these deficiencies and utilize the PSRC regional travel demand model to
extract forecasted volume by mode for WSDOT consideration, The trip tables in the
PSRC model will be used to predict and analyze origin-destination data for trips within
the corridor and for trips destined to or from Mercer Island.

To supplement data provided by WSDOT and other stakeholders, the Consultant will
conduct a field review of existing roadways in the study area and will collect the
following field data:

1. AM and PM peak intersection turning movement 2-hr counts at ramp
intersections and at signalized and stop controlled intersections on Mercer Island
within the study area.
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2. Field observations to confirm the signal phasing and signal operations on local

streets and at ramp intersections in the study area. L)
3. Observed AM and PM hours of congestion over the peak period by direction and

by roadway facility (i.e., outside and center roadway). This data will be collected

from available WSDOT data. This data may be extracted from WSDOT freeway

surveillance cameras (snap shots) and/or from freeway speed and occupancy data.

Congestion will be defined to occur when the measured and/or observed average

travel speed drops below a preset threshold (such as 20 mph). A 15-hour (SAM -

8PM) congestion profile will be developed for each segment of the roadway

(outer lanes and center roadway). [we will generate the necessary brain scans

(congestion profiles) and provide them to you]

The following assumptions shall be used in the development of the VISSIM model and
the analysis of [-90 operations:

1. The EMME/2 trip tables shall remain fixed (no change in mode forecasts and/or
diversion to other corridors) for each of the three HCT alternatives.

The VISSIM model shall be used to conduct a detailed analysis and profile of the I-90

freeway operations for each of the three center roadway alternatives. The analysis shall

be conducted for the 3-hour AM and PM peak periods for the 2015 and 2030 forecast

years. The operations analysis will be done simultaneously with Task 8 and will include

a 2015 and 2030 VISSIM simulation run {AM + PM) with the forecast volumes resulting

from the medium and high background roadway networks as shown in Table 1 (see Task ( )
8) if significant differences in forecasted volume occur with the medium build and high ’
build roadway network. A total of five (5) VISSIM model runs will be performed for

each alternative and roadway scenario to determine the average and variability in

roadway and operational performance measures. The variability in operational

performance measures (such as travel time and delay) will be reported to WSDOT.

Based upon the results from five (5) model runs, WSDOT may determine additional

model runs are needed. Additional runs will be considered extra work.

Potential HOV lane management techniques will be discussed with WSDOT for analysis
in the model. These techniques shall be analyzed using the HOV/BRT scenario. A
maximum of two management techniques will be analyzed. The two techniques will be
chosen by WSDOT and may include but are not limited to the following:

Flat toll for the HOV lane

Congestion pricing for HOV lane use

Increase/change the carpool/HOV lane occupancy (3+)

Variable time management (limit/change HOV restrictions by time-of-day)
Manage/restrict exit and entry points into and out of the HOV lane

The operational analysis will provide a close examination of the operating speeds and
delay on each segment of roadway by mode and the travel time differences (door-to-door
and within the study corridor). Peaking characteristics including hours of congestion will

P
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be quantified. Transit mode analysis will include the identification of transit delay
related roadway congestion and transit operations (dwell time). The Consultant will
develop a travel time profile within the study corridor by mode. The results of the
analysis shall be summarized in a technical report that shall include the following
measures of effectiveness by mode:

Level of Service
Travel Time

Speed

Volume

Hours of Congestion
Person Hours of Travel

The report shall summarize and discuss the operational characteristics of each alternative
and compare the performance measures between alternatives. Operational problems will
be explained as well as the operability and/or geometric factors that contribute to the
problems. Relative differences between alternatives will be discussed and explained.
The report will report and discuss results by alternative and by mode.

Deliverables:

1. 2015 AM and PM Peak VISSIM Model
2. 2030 AM and PM Peak VISSIM Model
3. Draft and Final Summary Report
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* Task 3 - Person-Capacity and Throughput 0

The Consultant shall quantify the person-capacity and throughput for each alternative.
The following data shall be provided for this analysis:

1. Future 2015 and 2030 Transit and HCT seat capacity and headways

The Consultant will extract the following data from the PSRC regional travel demand
model:

1. Forecasted average auto vehicle occupancy
2. Forecasted average non-transit HOV vehicle occupancy

The person-carrying capacity shall be based upon the Highway Capacity Manual and
forecasted transit seat capacity and headways. The person-carrying capacity shall be
analyzed for two (2) screenlines: one on the floating bridges and one on the East Channel
Bridge. The person-carrying capacity shall consider the capacity constraints on each side
of the corridor. This may include the following considerations:

» Capacity of the Downtown Transit Tunnel for HCT
o The transit capacity of 1%, 2", 3 and 4™ Avenue in Downtown Seattle for rubber
tire (bus) transit ( )
o The person-carrying capacity of the I- 90/I 5 interchange (i.e., does this limit the ~
throughput capac1ty‘?)
o The person-carrying capacity of the I-90/1-405 interchange
« Other throughput capacity constraints that may exist or have been identified for
HCT (maintenance facility limitations, single track operations, ect.)
o Park-n-ride capacity limitations (does this constrain the number of transit and
HOV riders in the corridor)?

Person-carrying capacity constraints outside the corridor will be identified and quantified
to the extent possible with available data and compared to the person-carrying capacity of

I-90. The results of this analysis will be incorporated into the report prepared under Task
8.

Deliverables

1. Comparison of person-capacity and throughput for each center roadway
alternative.

()
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Task 4 — Safety Impacts and Performance

The Consultant will develop a methodology and data needed to demonstrate the safety
impacts and differences between alternatives. The methodology and data shall be modal
independent and done on the basis of person-miles of travel or some equivalent. The -
Consultant will evaluate the operational characteristics of each alternative and discuss the
safety benefits and/or impacts. This analysis will be based upon available literature and
data. The results of the analysis shall be summarized in a technical memorandum.

Deliverable:

1. Draft and final technical memorandum on safety comparison between alternatives
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Task 5 - Key Markets served by the 1-90 Corridor ()

The Consultant shall use the regional PSRC EMME/2 model to identify the key travel
markets served by the 1-90 corridor by mode. The PSRC model will be used to establish
a future year (2015 and 2030) baseline for the “Do Nothing” condition. Future travel.
patterns will be checked against existing travel patterns using the PSRC model. Data to
be analyzed in the PSRC travel demand model will include:

o Transit data
¢ Rideshare data
» Census journey to work data

This data will be used to develop a profile of the travel patterns and characteristics by
mode. In addition, the Consultant will evaluate the factors that influence regional travel
patterns. These factors may include but are not limited to:

Employment density
Residential density
Transit services
Park-n-Ride facilities

This analysis shall be conducted for each of the three center roadway alternatives. Data

points shall include the percent of total corridor demand served (persons and vehicles) ;o )
and the shift in demand from one market to the other between alternatives. This data A
shall be extracted for the 2015 and 2030 AM and PM peak hours as well as daily totals.

The results of this analysis will be incorporated into Task 8. A separate report will not be

prepared.

Deliverable:

1. A comparison of the key travel markets for each center roadway alternative.

w,
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Task 6 — Sensitivity to SR-520 HOV Capacity and Tolling

The Consultant will conduct an analysis to evaluate and analyze the sensitivity of shifts in
travel demand from the SR-520 corridor to the I-90 corridor under the various roadway
network and SR 520 tolling strategies. This analysis will utilize available toll data and
studies performed for the SR-520 corridor to examine the potential diversion of traffic
from the SR-520 corridor to the I-90 corridor by mode. The existing PSRC regional
model trip tables will be used for this analysis. The analysis will be conducted for the
2030 daily volumes for two (2) scenarios. The results will be summarized in a technical
memorandum.

Deliverable:

1. Draft and final technical memorandum on the sensitivity of I-90 center roadway
alternatives to the addition of HOV lanes on SR 520 along with tolls.
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Task 7 — Conceptual Layouts

The Consultant will provide a maximum of six (6) layout configuration graphics to
provide visuals for WSDOT presentation purposes. This may include potential HOV
lane management alternatives such as HOT lanes. The following data will be provided to
the Consultant for the development of the concept graphics:

o AutoCad design drawings for the proposed R8A configuration
e Aerial orthophoto of the corridor
« WSDOT border and logo
The graphics will be submitted to WSDOT in draft form for review and comment before

a final layout is developed. The graphics will be submitted in electronic format (jpg,
bitmap, tif, pdf, ect.) with three (3) hard copies (8.5 X 11 or 11 X 17).

Deliverable:

1. Six (6) conceptual graphics (1 electronic file, 3 hard copies)
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Task 8 — HCT Travel Demand Sensitivity

The Consultant will test and evaluate the travel demand sensitivity for three alternatives
by mode to other roadway network mvestments located outside of the study area. The
alternatives to be tested include:

e No-build (No R-8A, No HCT)
o Busway/BRT
e Light Rail

The latest updated PSRC EMME/2 model will be used to test the travel demand
sensitivity for each alternative. Forecasts will be developed for both the 2015 and 2030
horizon years. For each forecast horizon, a set of background roadway network
investments will be assumed. These investments are summarized in Table 1.

Table 1: HCT Travel Demand Sensitivig Testing
2015 Background Network 12015 Performance Data 2030 Background Network 2030 Parformance Data
Center Roadway |HCT Low Med High Low Med High Low Med High Low Med High

Traval shed served by |-90 N'T;.!::l Travel shed served by I-60
Transit Operations * {Transit Operations
None - R8A, Iy me— RBA, | TPA,B-
existing | ReA, | Nickel 1:80 Operations REA, | Nickel, | lane 520, [520-Onsralions
transit | ‘Nickel | TPA,6- |Safely performange_ Rickei' | TPA, 6- |405 Impi, ([Safely perfomance
service plus| funding | lane 520, Top Commutes funding | lane 520, | 90 addl |Top Commules
rowth level  |405 Opt E | level |4050ptE| tane [
Sransit In Travel shed served by [-80 RBA,  [Travel shed served by I-90
Transit Operations Nicked, ' ITransit Operations
HOV lanes R8A, ; REA, | TPA,6-
and Center | RgA, | Mickel, -9 Operations REA, | Mickel, | lane 520, [-20.Oparations
Roadway | 'Nicke! | TPA,6- Safety perlormance Nigkel' | TPA, G- |405 Impi, {Safety performance
Non-Exclusive {aka funding | fane 520, _p_l__To Commutes funding | lane 520, | 90 addi |Top Commutes
Qporations BRT/HOV) level |405OptE level |4050ptE| lane
Travel shed served by |-60 RBA,  [Travsl shed served by 1-80
REA Transit Operations _ REA 1’:"::‘% Transit Operations
ReA, | Nickel, -90 Oparations ReA, | Nickel, |lane 520, [-20Qperations ___
'Nicke' | TP, 6- Safety peformance ‘Nickel' | TPA, 6- |405 Impl, {22fely performance
Exclusive funding | lana 520, Top Commutes funding | lane 520,] 90 addl |Top Commules
Qperations LRT level 405 Opt E level 1405 QptE|  ldine ]

The EMME/2 model will be used to forecast the travel demand in the corridor by mode.
The new PSRC model will be used to analyze and understand the relationship between
mode choice and the operational characteristics of the I-90 roadway. This will include a
close examination of the factors impacting mode choice:

Impact of operating speeds and delay on mode choice

Travel time differences by mode (door-to-door and within the corridor)
Time of travel (peak of peak and peak shoulders)

Impact of transit transfer, wait and diversion time (time penalty to pick up
passengers)

» Park-n-ride capacity

» LOS by mode

o Terminal operations capacity

e Pricing

The analysis will recognize the effect of adjacent lanes and travel speed on lane choice
and the performance characteristics of the HOV lane and/or other adjacent lanes. The
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analysis will also consider choice of lane based upon the difficulty to move from the o
inside lanes (such as HOV) to the cutside lanes and vice versa. If the changes in the )
roadway network and levels of funding result in significant changes in forecasted demand

and/or volume by mode, VISSIM will be used to analyze and changes to the roadway and

transit operations on [-90 and Mercer Island streets. Other performance measures will

include the travel shed analysis, safety performance and commute time. The Consultant

will compare and contrast the benefits and impacts of each alternative including the

transit ridership by mode and transit and roadway operability. This may include a

comparison of the mode trip tables with pervious model forecasts. The results will be

summarized in a technical report. The report will incorporate the analysis completed in

Task 3 and Task 5. '

Deliverables:

1. 2015 Travel Demand Forecasts
2. 2030 Travel Demand Forecasts
3. Drafi report detailing HCT travel demand sensitivity
4. Final report detailing HCT travel demand sensitivity

()
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Task 9 — BRT/LRT Ridership Forecast Refinement
(Optional)

As part of the corridor forecasting for the project, the Consultant will refine the ridership
forecasts for the BRT/LRT alternative. Particular attention will be given to refining the

forecasts for BRT and LRT and identifying when and how differences in ridership
between these two modes might result.

The Consuit will conduct a thorough review of the previous forecasts for BRT and LRT
for the corridor. The review will include documentation of how BRT and LRT was
specified in the model system and the ways in which the services were operated. The
Consultant will examine the degree to which BRT and LRT were assumed to be in
exclusive right of way and the extent to which they operated in mix traffic. The
Consultant will review and document assumptions about how the BRT and LRT modes
linked to local bus services, park-and-ride lots and other facilities and services that
provide access to the BRT and LRT mode. The Consultant will also review how the
previous modeling treated system capacity constraints such as park-and-ride capacity,
line-haul seat capacity and terminal operations capacity.

Once the review of the previous modeling has been completed and documented, the
Consultant will conduct its own assessment of the key factors that would be likely to
change ridership forecasts from those previously prepared and in particular those key
factors that are likely to produce differences in ridership between LRT and BRT. Once a
preliminary list of key factors has been developed, it will be circulated for review and
comment. Based on the comments, the Consultant will prepare a final list of key factors. .

Once a list of key factors affecting BRT and LRT ridership has been developed, the
Consultant will review the PSRC model to assess how well the factors are represented in
the current model. If the assessment indicates that certain key factors would not be
represented well by the model as it exists, the Consultant will recommend enhancements
that will improve the model’s sensitivity to these factors.

If the enhancements are identified and deemed necessary by WSDOT, the Consultant will
undertake the model enhancements. All model enhancements will be made in a manner
consistent with the modeling standards and guidelines of WSDOT, PSRC and the U.S.
Department of Transportation.

Once the model refinements have been approved by WSDOT for application, the
Consultant will prepare detailed networks and level of service descriptions for the BRT
and LRT modes for each forecast year. After review and approval of the descriptions by
WSDOT, the Consultant will code the descriptions in EMME/2 for application. The
Consultant will also conduct a thorough review of external factors such as assumed
parking costs and availability in different parts of the corridor, gasoline (and other auto
operating) costs, roadway tolling, and park-and-ride capacity.
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With the refined model, service descriptions and assumptions, the Consultant will prepare
new transit ridership forecasts for 2015 and 2030. Separate forecasts will be developed
for BRT and LRT.

The model runs will be performed in a way that directly reflects the relationship between
the operations of BRT and LRT modes and the operation of the remaining lanes on 1-90.
The forecasts will provide feedback between model steps to reflect how changes in travel
speeds and times by one mode will affect the forecasts for use of other modes.

The forecast will also include an assessment of the how sensitive the ridership estimates
are to the key factors identified early in the task. Once initial forecasts and sensitivity
analyses have been prepared, they will be circulated for review and refinements. Final
forecasts will be made in response to comments.

A draft and final report will be prepared identifying the methodology and assumptions
used to develop the forecast refinements. The report will identify the key factors
affecting BRT and LRT ridership and the sensitivity of the model to these factors.
Changes to the regional model to account for these factors will be documented.

Deliverables:
1. 2015 BRT and LRT Forecasts
2. 2030 BRT and LRT Forecasts
3. Draft report detailing BRT and LRT forecasts and sensitivity
4, Final report detailing BRT and LRT forecasts and sensitivity
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