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Chapter 1:
Understanding SR 520 traffic operations
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Introduction

Traffic flow on the Eastside of the SR 520 corridor is affected by many
factors. Currently, the HOV lanes are on the outside throughout the
corridor and the HOV and transit infrastructure has been designed to
maximize their efficiency. Relocating the HOV lanes to the inside — even
temporarily — would have substantial implications for bus service and
minimal to no improvements to traffic flow for carpools and general
purpose traffic. Like the current outside HOV lanes, inside HOV lanes
are most effective when they are part of an integrated system with

the appropriate support infrastructure, such as inside median freeway
transit stations and direct access ramps.

This chapter presents the current operation of HOV lanes, transit,

and general purpose traffic and how each mode works together. This
information serves as context for how the system operations were
evaluated to arrive at recommendations for relocating the HOV lanes as
proposed in ESHB 2878.

The study area for the traffic flow improvements is shown in Exhibit 1
and includes SR 520 east of 108th Avenue NE to SR 202. This study
area was expanded from what was outlined in ESHB 2878 in order to
provide a comprehensive corridor evaluation of the effects of relocating
the HOV lanes to the inside.

Exhibit 1 provides a general look at the current HOV lane configuration
and bus facilities.
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Exhibit 2 — SR 520 Westbound AM & PM peak periods — Year 2005-
2007 provides a general look at accident data from Evergreen Point
Floating Bridge to W Lake Sammamish Parkway.

SR 520 Westbound - AM & PM peak periods - Year 2005-2007
Evergreen Floating Bridge to W Lake Sammamish Parkway
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Note: Eastbound SR 520 was not analyzed between Evergreen Point and |-405 as
there are no changes proposed for this section of roadway

Exhibit 2

How does traffic operate today in the
Eastside SR 520 corridor?

West of 1-405

Buses and carpools

The SR 520 HOV lane system is currently incomplete. Between

108th Avenue NE and the east shore of Lake Washington, the only
HOV lane is located on the outside westbound shoulder. In order to
limit the number of vehicles in the lane, this HOV lane has been given a
three or more occupancy requirement. The three or more HOV lane on
westbound SR 520 is one of the oldest HOV lanes in the region.

It opened in 1973 as a transit-only lane to allow buses to bypass the
toll booths which operated on the bridge at the time. The right side
shoulder was restriped to serve as the transit lane and cannot safely
carry the high volumes that other HOV lanes carry.

Today, the westbound HOV lane terminates before the SR 520 bridge,
requiring carpools and buses to merge with general purpose traffic.
This, in turn, causes congestion. Approximately 300 HOV vehicles use
this lane during the morning peak hour and approximately 500 vehicles
use it during the afternoon peak hour. On an average weekday;,
approximately 3,200 vehicles use this HOV lane. See Exhibit 3:
Existing issues — West of |-405.
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Exhibit 3

With the HOV lane on the outside, buses and carpools are able to
enter onto the highway directly into the HOV lane and bypass
congestion in the general purpose lanes. Buses are also able to directly
serve the freeway stations at Evergreen Point Road and 92nd Avenue
NE. At the same time, buses and carpools are regularly delayed by
general purpose vehicles being stopped in the HOV lane as they try to
merge in and out of the general purpose lanes. In addition to

causing delays, general purpose vehicles merging across the HOV
lanes presents safety issues due to the differences in speeds between
the general purpose and HOV lanes.

Another operational challenge for this section of HOV lane is the
number of closely spaced on-ramps. The |-405, 108th Avenue NE,
and Bellevue Way north- and southbound on-ramps all occur within
less than a mile. To put this in perspective, the current highway design
guidelines state that interchanges should be spaced no closer than
one mile intervals within urban areas. Closely spaced interchanges and
ramps introduce more weaving activity as vehicles enter and exit the
highway, which interrupts and degrades HOV lane traffic. This weaving
activity affects about 310 daily westbound buses using the HOV lane
between 108th Avenue NE and the Evergreen Point Freeway Transit
Station.

General purpose traffic operations

General purpose traffic must cross the HOV lanes to enter and exit the
freeway in the current configuration. When congestion is present, the
general purpose lanes move at slower speeds than the HOV lanes; this
speed difference can affect safety and operations for both lanes.
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The outside HOV lanes offer a benefit to general purpose traffic by
keeping transit vehicles in the outside lane. Buses accelerate slowly,
take longer to make lane changes, and require longer stopping
distances. When buses travel in and out of general purpose traffic, they
increase the travel times for general purpose vehicles.

West of 1-405, the general purpose lanes are congested during peak
periods and traffic merging into the general purpose lanes adds to the
delay experienced by general purpose traffic. The HOV lane allows
vehicles to bypass the queues in the general purpose lanes, but it
increases delays for general purpose traffic in the westbound lanes
where it terminates and merges into the general purpose lanes.

Safety and design considerations

We evaluated historical accident data for SR 520 between the eastern
shore of Lake Washington and SR 202 in Redmond. We used this data
to identify locations where accidents have occurred at a higher than
average rate in order to identify where safety concerns along the
corridor might be affected by moving the HOV lane to the inside.

Between 2005 and 2007, there were approximately 230 westbound
accidents, with nearly 60 of these accidents occurring in the HOV lane.
Forty-two percent of HOV lane accidents occurred during either
morning (6 to 9 a.m.) or afternoon (3:15 to 6:15 p.m.) peak travel
hours.

The predominant accident types were rear-ends and sideswipes,
which are typical for congested traffic conditions with frequent merging
activity. Reasons for accidents occurring in the HOV lane include failing
to grant right of way to other vehicles, following too closely, exceeding
reasonable safe speed, and driving under the influence of alcohol. The
majority of the accidents involved passenger cars and a larger vehicle,
such as a truck or bus.

Through the SR 520/1-405 interchange

There are no HOV lanes through the 1-405/SR 520 interchange in either
direction. The eastbound HOV lane starts just west of 108th Avenue
NE. It opens to general purpose traffic just east of 108th Avenue NE
through the 1-405 interchange to 124th Avenue NE. See Exhibit 4 on
page 9: SR 520 lane diagram for existing and Option A and B -
between Evergreen Point Road and 124th Avenue E.

The westbound SR 520 HOV lane designation stops just east of 124th
Avenue NE and the lane opens to general purpose traffic and primarily
serves the 1-405 off-ramps. During the evening commute, westbound
congestion approaching the SR 520/1-405 interchange can extend as
far east as 148th Avenue NE, interfering with HOV lane operations.
Traffic congestion is caused by closely spaced ramps, interchange
capacity constraints, high traffic volumes and weaving between

SR 520, |-405 and 108th Avenue NE. As a result, buses and carpools
are delayed through the SR 520/1-405 interchange.
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Exhibit 4: SR 520 lane diagram for existing and option A and B - Between Evergreen Point Road and 124th Avenue NE
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Exhibit 5: SR 520 lane diagram for Existing and Option B - Between 124th Avenue NE and SR 202
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Because the outside lanes are most congested, many buses change
lanes to travel in the inside general purpose lane through this
interchange. Buses then weave back into the outside HOV lane after
passing the 1-405 on-ramp.

Safety and design considerations

Between 2005 and 2007, there were approximately 120 westbound
accidents in this segment, with more than 40 of those accidents
occurring in the outside lane. In the eastbound direction there were
approximately 85 accidents, with more than 10 accidents occurring

in the outside lane. The predominant accident types were rear-ends
and sideswipes, which are typical for congested traffic conditions with
frequent merging activity.

East of 124th Avenue NE

East of 124th Avenue NE the HOV lane has a two passengers or more
designation. Like the westbound lane between 108th Avenue NE and
Evergreen Point Road, the lanes are located on the outside of the
corridor. Freeway transit stations are located on the NE 40th Street and
NE 51st Street ramps. Both of these ramps are connected via a
collector/distributor system in each direction.

During the evening commute period, eastbound congestion begins at
the SR 520/SR 202/Avondale Road intersection and extends as far
back as the NE 51st or NE 40th Street interchanges. The eastbound
HQOV lane begins just east of the 124th Avenue NE interchange and
ends at the NE 40th Street/NE 51st Street collector-distributor, which
means that buses and carpools must wait in stop-and-go congestion
to reach the West Lake Sammamish Parkway exit and the end of the
corridor. See Exhibit 5 on page 10: SR 520 lane diagram for existing
and Option B — between 124th Avenue NE and SR 202.

General purpose traffic operations

Traffic demand east of [-405 is lower than in other sections of the
corridor. Some congestion and slowing exists during the morning peak
period between West Lake Sammamish Parkway and NE 51st Street
due to the high volume of traffic entering and exiting the freeway. The
auxiliary lane between the interchanges operates at capacity and traffic
is slowed by weaving maneuvers related to the auxiliary lane and the
westbound truck-climbing lane. The westbound general purpose lanes
in this area experience slowing due to exiting vehicles attempting to
cross the HOV lane and accelerating up the grade in this area, which is
especially difficult for buses.

Safety and design considerations

Between 2005 and 2007, there were approximately 200 westbound
accidents in this segment, with more than 30 of those accidents
occurring in the HOV lane. In the eastbound direction there were
approximately 370 accidents, with more than 50 accidents

WSDOT - SR 520 - Eastside Transit and HOV Improvements - ESHB 2878

11



12

occurring in the HOV lane. The predominant accident types were
rear-ends and sideswipes, which are typical for congested traffic
conditions with frequent merging activity.

How does transit service operate today in
the Eastside SR 520 corridor?

There are 23 bus routes that currently use the Evergreen Point Bridge:
18 Metro routes, four Sound Transit Regional Express routes, and one
route operated by Community Transit.

Today, Metro and Sound Transit provide approximately 570 daily bus
trips across the Evergreen Point Bridge on an average weekday and
carry almost 15,000 riders. During the morning peak period there are
approximately 4,900 riders crossing the bridge in both directions in
175 buses (not including custom bus school routes and Community
Transit service). See Exhibits 6 and 7 on page 13 and 14: Existing bus
service during the morning and afternoon peak periods — West and
East of |-405 for a summary of existing peak period bus service and
freeway transit station activity in the SR 520 corridor.

The routes serving SR 520 reach frequencies as high as one bus every
ten minutes during peak periods, with midday service provided at
30-minute frequencies. The combined frequency of all the routes using
SR 520 to cross the lake provides a scheduled bus trip that serves the
freeway stations west of 1-405 every one to four minutes during the
morning and afternoon peak periods. In addition to Metro and Sound
Transit routes, Microsoft operates its Microsoft Connector service,
which provides service for Microsoft employees between Microsoft
and Seattle, Bothell, Mill Creek, Issaquah and Sammamish. Microsoft
estimates that the service can currently accommodate up to 4,600
daily riders.

Recent travel time data collected by Metro indicates that actual bus
travel times between NE 51st Street in Redmond and the Montlake
freeway station can range from 10 to 40 minutes westbound in the
morning and 10 to 35 minutes eastbound in the afternoon on a regular
basis.

SR 520 freeway stations and current use

Having the SR 520 HOV lanes on the outside allows buses to serve the
existing freeway transit stations located on the shoulders or alongside
ramps throughout the corridor. These freeway transit stations serve
approximately 3,100 riders per day and 1,800 people during the peak
commute periods alone.

There are four freeway transit stations on the east side of the SR 520
corridor:

e Evergreen Point Road (shoulder station): Nearly 500 people use
this station during the peak periods (westbound).

WSDOT - SR 520 - Eastside Transit and HOV Improvements - ESHB 2878



Exhibit 6: SR 520 Existing bus service during the AM and PM peak period - West of 1-405
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In the west end of the corridor, the Evergreen Point freeway transit station
is the busiest, with most of the on/off activity related to transfers between
buses. The information in the exhibit illustrates two important factors to
consider if the HOV lanes are moved to the inside of the corridor without
providing inside median freeway transit stations:

1) the number of buses during the peak periods that would need to
weave across the GP lanes in order to access the transit stations,
which would affect travel times, reliability and GP traffic flow.

2) the number of people during peak periods that would need to find
alternate routes or transfer points if the freeway transit stations were
closed or had reduced transit service.

Not to scale

Across the Lake:
(peak period)

To U-District:
AM: 35 buses-1,000 people
PM: 27 buses-700 people

To Downtown Seattle:
AM: 65 buses-2,400 people
PM: 25 buses-800 people

Lake Washington
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X

Medina

Yarrow Point

520 Bus Volumes Through
1-405 Interchange Westbound
and Eastbound

—

Westbound:
AM: Approximately 40 buses
PM: Approximately 40 buses

Eastbound:
AM: Approximately 40 buses
PM: Approximately 40 buses

Bus data collected from King
County Metro website (July 2008)
and Ridership data from KC Metro,
Fall 2007 APC counts
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Evergreen Pt Transit Station

AM: 100 buses, 440 on/offs
PM: 50 buses, 60 on/offs

7 U-District Routes: 167, 243,
271,272, 277, 540, 556

13 DT Seattle Routes: 250,
252, 255, 256, 257,260, 261,
265, 266, 268, 311, 545

AM: 14 buses
PM: 10 buses

Routes: 261, 271

AM: 86 buses, 80 on/offs
PM: 40 buses, 15 on/offs

19 Routes: 167, 242, 243,
250, 252, 255, 256, 257,
260, 261, 265, 2606, 268,
271,272,277, 311, 540,
545, 555, 556

AM and PM peak period data (from 6:00 to 9:00 AM or from 3:15 to 6:15 PM)
XXX = Indicates all day service, othewise routes only provide peak period service

@ Transit station

AM: O buses
PM: 3 buses

1 Route: 243

84th On-Ramp 92nd Transit Station Bellevue Way On-Ramps 108th On-Ramps 1-405 Ramps

AM: 23 buses
PM: 14 buses

2 Routes: 255, 540

AM: 48 buses
PM: 4 buses

10 Routes: 167,
252, 257, 260,
265, 272, 277,
311, 555, 556,
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Exhibit 7: SR 520 Existing bus service during the AM and PM peak period - East of 1-405
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In the east end of the corridor, the NE 40th (Overlake) transit station is the
busiest as it serves the main Microsoft campus. Sound Transit route 545
is the only route that provides all day service between Seattle and
Redmond. The information in the exhibit illustrates two important factors
to consider if the HOV lanes are moved to the inside of the corridor
without providing inside median freeway transit station:

1) the number of buses during the peak periods that would need to
weave across the GP lanes in order to access the transit stations
which would affect travel times, reliability and GP traffic flow.

2) the number of people during peak periods that would need to find
alternate routes or transfer points if the freeway transit

stations were closed or had reduced transit service. Bellevue

Not to scale

However, because there is generally less congestion between 148th
Avenue NE and the NE 40th/51st Street Interchange area, the effect on

transit service would not be as great as it would be for the freeway transit
stations west of I-405. It is likely that transit travel times and reliability 51st Transit Station - Westbound 40th/Overlake Transit Station-Westbound 40th/Overlake Transit Stationh - Eastbound 51st Transit Statior. - Eastbound

would be similar to what they are today.

AM: 40 buses, 70 on/offs AM: 32 buses, 210 on/offs AM: 38 buses, 320 on/offs AM: 23 buses, 120 on/offs

PM: 40 buses, 160 on/offs PM: 36 buses, 130 on/offs PM: 33 buses, 230 on/offs PM: 27 buses, 70 on/offs

4 Routes: 230, 232, 233,268, 4 Routes: 232, 268, 545, 564, 565, 644 6 Routes: 232, 268, 644, 545 6 Routes: 232, 233, 268, 545, 644, 977
269, 545, 997

Bus data collected from King
County Metro website (July 2008)
and Ridership data from KC Metro,
Fall 2007 APC counts E] Transit station

AM and PM peak period data (from 6:00 to 9:00 AM or from 3:15 to 6:15 PM)
XXX = Indicates all day service, othewise routes only provide peak period service
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e 92nd Avenue NE (shoulder station): Nearly 100 people use this
station during the peak periods (westbound).

e NE 40th Street (Overlake) (ramp station): More than 1,000 people
use this station during the peak periods (both directions).

e NE 51st Street (ramp station): More than 400 people use this
station during the peak periods (both directions).

Exhibit 8 (SR 520 Transit Boardings/Exits by Freeway Station)
illustrates the relative morning peak period, afternoon peak period,
and daily passenger volumes at each of the freeway stations along
the SR 520 corridor.
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WwB [l 15 LEGEND:
92nd Ave NE 140 [] AM Peak Period (6:00-9:00)
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WB 1% Fall 2007 APC Data
NE 40th 330
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WB 160
NE 51st 340
120
EB 70
350
Exhibit 8

Evergreen Point Freeway Station

The Evergreen Point freeway station is located west of 1-405 and near
the east end of the Evergreen Point Bridge. Both eastbound and
westbound bus platforms and shelters are located on the shoulders of
SR 520. On the south side of SR 520, the Evergreen Point Park and
Ride lot provides 51 parking stalls just south of the eastbound bus
platform.

The majority of bus riders using the Evergreen Point freeway station
transfer to and from bus routes serving the University of Washington
(over 50 percent) or downtown Seattle (over 30 percent). Many of the
connecting Eastside routes originate in Redmond, Kirkland, and
Bellevue. Over 600 riders per day used this station in 2007. Many
bicyclists use this stop because it is the last stop to put bikes on buses
before crossing the floating bridge.

WSDOT - SR 520 - Eastside Transit and HOV Improvements - ESHB 2878
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The westbound stop is served by 20 routes during the morning peak
period. There are approximately 100 buses that serve the Evergreen
Point freeway station. Among these 100 buses, approximately 440
people either board or exit. During the afternoon peak period, bus
service is about half of the morning peak period with approximately 60
total people either boarding or exiting the approximately 50 buses that
serve this stop.

92nd Avenue NE freeway station

The 92nd Avenue NE freeway station provides bus access for Hunts
Point, Yarrow Point, and Clyde Hill to routes crossing the Evergreen
Point Bridge. The westbound freeway stop is served by nine routes
and, with 140 riders per day using the station in 2007, is the least used
station in the corridor. During the morning peak period, approximately
85 buses serve this stop and approximately 80 people either board or
exit. During the afternoon peak period, approximately 40 buses serve
this stop and approximately 15 people either board or exit.

Most bus riders using this station transfer to and from bus routes
serving the University of Washington or work locations in downtown
Seattle. This freeway transit station is also used by students busing to
private schools in Seattle on special Metro routes. Bicyclists also often
use this stop to load bikes on buses to be able to cross the lake.

NE 40th Street freeway station at
Overlake Transit Center

East of I-405, the NE 40th Street freeway station is the most used
station in terms of passengers served, as it is adjacent to the Overlake
Transit Center — a main transfer point for other Eastside routes and a
hub for Microsoft campus shuttles. While only served by four routes,
the eastbound stop has approximately 320 boardings/exits among 40
buses during the morning peak period and 230 boardings/exits among
33 buses during the afternoon peak period. The westbound stop is
served by six routes and has 210 boardings/exits among 32 buses
during the morning peak period and 130 boardings/exits among 36
buses during the afternoon peak period.

NE 51st Street freeway station

The NE 51st Street freeway station primarily serves the surrounding
residential area and as a result has lower passenger volumes. The
eastbound stop is served by six routes, with approximately 120
boardings/exits among 23 buses during the morning peak period and
75 boardings/exits among 27 buses during the afternoon peak period.
The westbound stop is served by seven routes and has approximately
70 boardings/exits among 40 buses during the morning peak period
and 160 boardings/exits among 40 buses during the afternoon peak
period.
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Other bus service on SR 520
1-405 Buses using SR 520

The bus routes that travel between 1-405 and SR 520 are mentioned
here because they would be affected by relocating the HOV lanes to
the inside of the corridor. Currently, 1-405 buses can merge directly into
the outside HOV lanes from the I-405 on- and off-ramps.

There are 10 bus routes on |-405 (see Exhibit 6 on page 13: Existing
bus service during the morning and afternoon peak period — West of
[-405) that use SR 520 and provide only peak period service. There are
no routes that provide all day service via |-405 between areas north
and south of SR 520 and Seattle. However, the westbound bus
volumes are substantial during the morning peak period, with
approximately 50 buses traveling between [-405 and SR 520
westbound. During the afternoon peak period, most of the routes serve
the return eastbound commute, resulting in only five buses originating
from 1-405 traveling westbound on SR 520 during the afternoon peak
period.

South Kirkland Park and Ride buses using SR 520

The bus routes that travel between the South Kirkland Park and Ride
and SR 520 are mentioned here because they would be affected by
relocating the HOV lanes to the inside of the corridor. These buses
currently use the 108th Avenue NE on-ramp to access SR 520 and
they can merge directly into the outside HOV lanes.

There are two bus routes (see Exhibit 7 on page 14: Existing bus
service during the morning and afternoon peak period — East of 1-405)
that serve the South Kirkland Park and Ride and then travel westbound
on SR 520 using the 108th Avenue NE westbound on-ramp. Metro
route 255 and Sound Transit route 540 provide all-day service between
Kirkland and downtown Seattle (255) and the University District (540).
During the morning peak period, approximately 23 buses use the
108th Avenue NE westbound on-ramp, and during the afternoon peak
period, approximately 15 buses use this ramp.
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Chapter 2:
Overview of near-term, low-cost
options for HOV relocation
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Introduction

In ESHB 2878, the Washington State Legislature directed us to
examine possibilities for “near-term, low-cost enhancements which
relocate the HOV lanes to the inside of the alignment.” When doing this
evaluation, we assumed that the lanes would be relocated

immediately (in 2009) without making any other changes to the transit
facilities throughout the corridor, such as inside median freeway transit
stations and direct access ramps.

Additionally, we assumed that the inside median freeway transit
stations and direct access ramps would be constructed as a part of
the full Eastside project rather than as part of near-term, low-cost HOV
lane relocation.

Moving the HOV lane from the outside of the road to the inside has
several potential benefits. Among them are:

e Buses and carpools could have more reliable travel time as they
would no longer be delayed by general purpose traffic merging
across the HOV lane. This would also improve safety for the
outside lane.

e General purpose vehicles would have direct access to the general
purpose lanes from on-ramps.

However, relocating the HOV lanes simply by restriping them without
other infrastructure improvements in the corridor creates the following
concerns:

e Carpools and buses will have to cross two lanes between ramps
and the inside HOV lane. Delays will be considerable during peak
periods when general purpose lanes are congested.

e [t will be challenging to continue serving the 92nd Avenue NE and
Evergreen Point Road freeway transit stations because buses
would have to change two lanes from the inside HOV lane to
the outside general purpose lane to pick up and drop off
passengers.

e General purpose lane operations would likely degrade due to
weaving across lanes to access the freeway stations.

e The shoulder, currently used as the outside HOV lane, is not
designed to carry general purpose volumes.

e There would still be safety issues related to the speed differences
between HOV and general purpose lanes.

e Westbound buses traveling from [-405 to SR 520 will have to cross

three lanes to access inside HOV lanes or choose to not use
HOV lanes.
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What options were considered?

We identified four options for evaluating moving the HOV lane to the
inside to meet the requirements of ESHB 2878. Since the current HOV
lanes east of I-405 are on the outside of the corridor, we chose to
evaluate improvements that extended beyond the 108th Avenue NE
limit stated in the legislation. We developed a spreadsheet application
to determine and evaluate the relative travel time differences between
the existing outside HOV lane configuration and the various HOV lane
configurations described below. The full evaluation can be found in
Appendix D.

The options evaluated were:

Option A: Inside HOV lane between Evergreen Point Road
and 108th Avenue NE

Purpose: This option was evaluated because it was specifically
identified in ESHB 2878.

Option A is shown in Exhibit 4 on page 9: SR 520 lane
diagram between Evergreen Point Road and 124th Avenue E. It
moves the westbound outside HOV lane to the inside between
108th Avenue NE and Evergreen Point Road. East of 1-405, the
westbound and eastbound HOV lanes would remain outside lanes
as they are today.

Option B: Inside HOV lane between Evergreen Point Road
and SR 202

Purpose: This option was included to address westbound
congestion through the SR 520/1-405 interchange.

Option B is shown in Exhibit 5 on page 10: SR 520 lane
diagram for Existing and Option B — Between 124th Avenue NE
and SR 202. West of 108th Avenue NE, it is the same as Option A.
East of 108th Avenue NE, Option B would move the westbound
and eastbound HOV lanes to the inside, with the westbound HOV
lane extending through the |-405 interchange.

Option C: Outside HOV lane between 108th Avenue NE
and Evergreen Point Road/Inside HOV lane between
SR 202 and 108th Avenue NE

Purpose: This option was included to allow buses and carpools
to bypass the congestion in the SR 520/1-405 interchange area
while maintaining service at the 92nd Avenue NE and Evergreen
Point Bridge Freeway stations.

The west end of Option C is not shown in an exhibit; the east
end of Option C would be the same as Option B, which is
shown in Exhibit 5 on page 10: SR lane diagram for Existing
and Option B — Between 124th Avenue NE and SR 202. West
of 108th Avenue NE, the westbound SR 520 lane would remain
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the same as it is today: on the outside shoulder. East of
108th Avenue NE, the westbound and eastbound HOV lanes
would be moved to the inside of the corridor.

Option D: Ramp management to improve traffic flow

Purpose: This option was added as an alternative to moving the
HQOV lane to the inside while still providing some traffic flow
improvements.

Option D is not shown in an exhibit as there would be no changes
to the SR 520 mainline as it is today: the HOV lanes would remain
on the outside of the corridor. Instead, traffic volumes could be
managed at the 108th Avenue NE, Bellevue Way and 84th Avenue
NE westbound on-ramps. For example, the 108th Avenue NE
on-ramp could be HOV only during certain time periods.

What are the key findings for each option?

Option A

e Today’s outside HOV lane provides approximately an 11-minute
travel time savings for carpools and buses compared with general
purpose traffic between 108th Avenue NE and Evergreen Point
Road.

e Relocating the HOV lanes to the inside, as analyzed in Option A,
would not result in any additional travel time savings for carpools or
buses and could increase bus travel times by up to eight minutes
during the peak periods.

e Relocating the HOV lanes to the inside would make it difficult to
provide the same level of bus service at the Yarrow Point and
Evergreen Point Freeway Transit stations. Buses would need to
cross two general purpose lanes to access these shoulder
stations. Nearly 800 daily transit riders would be affected.

Option B

e Relocating the HOV lanes to the inside for the entire length of the
corridor, including through the SR 520/1-405 interchange, could
save an additional one minute in travel time for carpools.

e Similar to Option A, bus travel times would likely increase by up to
eight minutes west of 1-405 during the peak periods.

e Because there is less congestion between 148th Avenue NE and
NE 51st Street during the peak periods, buses and carpools would
likely not experience as much delay when crossing the general
purpose lanes to access the inside HOV lane. It would be more
feasible to maintain the same level of bus service at the NE 40th
and 51st Street freeway transit stations.
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Option C

Carpools would be able to reliably bypass congestion through the
[-405 interchange; however, there would be no additional travel
time savings because of the delay caused by having to change
lanes to access the outside HOV lane near 108th Avenue NE.

Option D

Reducing traffic volumes entering the freeway would improve HOV
lane operations because there would be fewer general purpose
vehicles crossing the HOV lane.

Traffic patterns would change on the local streets and could result

in more congestion on local streets and at other on-ramp
locations.
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Chapter 3:
Accelerating Eastside improvements
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Introduction

Improvements to SR 520 have been under consideration since 1997,
when the Washington State Transportation Commission initiated the
Trans-Lake Washington Study. In 2001, based on the Trans-Lake
recommendations, a Notice of Intent was issued to prepare an
environmental impact statement for the SR 520 Bridge Replacement
and HOV Project, which covered the full length of SR 520 from I-5 in
Seattle to SR 202 in Redmond. In 2003, the SR 520 Executive
Committee changed the eastern project limit to 108th Avenue NE as a
result of funding limitations imposed by Referendum 51.

In 2006, WSDOT published a draft environmental impact statement
that evaluated No Build, 4-Lane, and 6-Lane alternatives for SR 520,
as well as a number of design options to the 6-Lane Alternative. Based
on findings in the draft, Gov. Gregoire identified the 6-Lane Alternative
(also known as the “4+2” alternative) as the state’s preference for
moving forward. The Legislature created a statutory requirement for
this bridge configuration in Engrossed Substitute Senate House Bill
6099. In March 2008, Gov. Gregoire highlighted the importance of the
SR 520 project to the region and state by announcing an accelerated
project schedule. A new floating bridge is now slated to open in 2014,
with the full corridor complete in 2016.

Since we began studying SR 520 improvements in 1997, much has
changed. The initial purpose of the Trans-Lake Washington Project was
to “improve mobility across and around Lake Washington.” Today, the
SR 520 corridor faces a larger set of challenges:

e The need to prepare for potential catastrophic failure of the
Evergreen Point Bridge in a windstorm — a need that becomes
more urgent with each passing storm season.

e The need to respond to dramatic growth in jobs and housing on
the Eastside, and to the demand for transit service that has
accompanied this growth.

e The need to evaluate a new set of community-based design
options that have arisen from the west side mediation process.

e The opportunity to partner with King County and the Puget Sound
Regional Council to manage congestion on SR 520 in the near
term through innovative use of transit, telecommuting, technology,
and tolls.

To respond to this new set of challenges and opportunities, we have
identified four distinct projects under a new SR 520 program. Each of
these projects on its own provides substantial independent benefits
to users of SR 520. The program approach provides WSDOT with an
efficient way to plan and construct each project within a single team
structure.

WSDOT - SR 520 - Eastside Transit and HOV Improvements - ESHB 2878

27



28

Why is an Eastside project needed now?

The Eastside Transit and HOV Project is one of the four projects in the
SR 520 Program. Its purpose is to enhance travel time reliability,
mobility, access, and safety for transit and carpools in the rapidly
growing areas along the SR 520 corridor east of Lake Washington.
Much of the need for this project is in response to the dramatic
increase in economic growth on the Eastside in the eight years since
the Notice of Intent for the bridge replacement project was issued.

This growth has substantially increased transit demand and spurred
plans for service enhancements, but the existing Eastside infrastructure
of SR 520 is inadequate to support either existing or future demand for
transit. At the same time, transit agency planning is relying on SR 520
as a critical backbone to link east-west and north-south trips.

Key reasons that a separate project is needed now include:

e To support current and planned growth on the Eastside. The
population of the three Eastside urban centers along SR 520 is
expected to grow by over 45,000 people by 2030. Employment in
the three cities (Bellevue, Redmond and Kirkland) is on an
even faster growth curve, with a 40 percent increase in jobs
projected between 2000 and 2022. Three major redevelopment
projects in the works adjacent to SR 520 are slated to add up to
10,000 new households and 12.5 million square feet of office and
retail space.

e To support transit demand and planned service
improvements. In the last eight years, transit use on the
Eastside has increased by 30 percent, and transit ridership on
SR 520 has risen by almost 50 percent. Transit agencies
throughout the region are either planning or implementing several
programs that will increase the mode share of transit on the
Eastside. These include King County Metro’s Transit Now service
expansion, transit and park and ride improvements funded under
the Urban Partnership Agreement, and proposed future bus rapid
transit service in the SR 520 corridor. Tolling proposed for
SR 520 as part of the Urban Partnership Agreement is also
expected to increase demand for transit by up to 35 percent
starting in late 2009.

e To facilitate transit reliability and safety. The existing SR 520
Eastside HOV system is incomplete. Where HOV lanes exist, they
are located on the outside of the roadway, requiring merging
vehicles to weave through faster-moving HOV traffic. Between
[-405 and the Evergreen Point transit stop, the HOV lane uses the
old shoulder as a travel lane. In addition to creating congestion,
these conditions have resulted in over 380 accidents during the
last two years on westbound SR 520 between 124th Avenue NE
and Evergreen Point. Buses are delayed up to 25 minutes in this
congestion, affecting reliability throughout the transit system.
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When can the accelerated improvements
proceed?

In June 2008, we received concurrence from the Federal Highway
Administration that the Eastside Transit and HOV Project meets the
criteria for development of a new project as specified by Federal
regulations (23 CFR 771.111(f)). This allows us to proceed with
environmental review, design, and construction of the Eastside project
independent of the Seattle and floating bridge portions of the
corridor. We are planning to conduct environmental scoping in
beginning in September 2008 and to issue an environmental
assessment for the project in fall 2009, with a National Environmental
Policy Act (NEPA) decision expected in December 2009. The
environmental assessment will evaluate the project’s effects on the
natural and built environments.

Preliminary design for the Eastside project is planned for completion
in early 2009. The design may then either be completed by WSDOT
for bidding by contractors, or may be advanced by a contractor as a
“design-build” project. We have not yet determined which contracting
method will be used. Regardless of construction method, the
improvements are planned to be open to drivers by late 2013.

What is included in the Eastside Transit
and HOV Project?

With concurrence from the Federal Highway Administration, we are
moving forward with the SR 520 Eastside Transit and HOV Project. The
project includes the following transportation components:

1. Completing the eastbound SR 520 HOV lane from Lake
Washington to the existing eastbound HOV lane west of the 1-405
interchange. This improvement will complete the currently
discontinuous HOV network on the Eastside and improve travel
time reliability for buses and carpools.

2. Relocating the HOV lanes from the outside lanes to the inside lanes
from Lake Washington to SR 202. This change will enhance safety
by eliminating the existing need for merging vehicles to weave
across the faster-moving HOV lanes to reach the general purpose
lanes.

3. Constructing HOV direct access ramps at 108th Avenue NE. This
improvement will connect SR 520 with 108th Avenue NE,
eliminating the need to connect to the South Kirkland Park and
Ride via local streets and saving as much as 15 minutes.

4. Building inside transit stops at 92nd Avenue NE and Evergreen
Point Road. These transit stops will support the inside HOV lanes,
and access will be integrated with the proposed lids over the
highway.
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5. Adding a bike/pedestrian path between 108th Avenue NE and
Evergreen Point Road. This will facilitate non-motorized use
of SR 520, provide transit connections for bikes and pedestrians,
and complement the existing non-motorized transportation
network on the Eastside.

6. Improving interchanges at 84th Avenue NE, 92nd Avenue NE,
Bellevue Way, and 108th Avenue NE to ease traffic congestion.

In addition, the project will include:

e Providing sound walls between 108th Avenue NE and Evergreen
Point Road to reduce current and future high levels of highway
noise.

e Constructing a stormwater system for areas where new
impervious surface is added to improve water quality and reduce
peak flows.

e Building lids at 84th Avenue NE and 92nd Avenue NE to
reconnect communities divided by the original construction of
SR 520 in the 1960s.

e Realigning Yarrow Creek and making culverts passable for fish.
This will improve and enhance the habitat of this salmon-bearing
stream.

How were the project boundaries
selected?

The proposed project encompasses the entire Eastside portion of the
SR 520 corridor, which is 8.5 miles in length. The corridor serves the
urban centers of Bellevue, Kirkland, and Redmond and the rapidly
growing areas of east King County.

Eastside employment is on track to grow from about 225,000 jobs in
2000 to about 317,000 jobs in 2022 — an increase of over 40 percent.
This employment growth, coupled with proposals for large mixed-use
developments and supportive transit policies in Bellevue and
Redmond, makes the Eastside an urban center in its own right. As its
communities strive for greater balance between jobs and housing, the
Eastside requires a greater level of transit service. Increasing gas prices
and worsening congestion are also adding to transit demand, which
has grown by 30 percent on the Eastside and by 50 percent in the
SR 520 corridor over the last eight years. The proposed termini
support much-needed transit service enhancements by providing a
continuous HOV link between SR 520’s major Eastside transit hub at
Evergreen Point and the eastern end of the corridor.

Another important factor is the planned improvements in transit service

on the Eastside, which require additional infrastructure on SR 520 to
function effectively. These proposals have all been planned and funded

WSDOT - SR 520 - Eastside Transit and HOV Improvements - ESHB 2878



within the last five years, reflecting changing regional conditions. King
County Metro’s Transit Now program will substantially improve service
on SR 520 as well as many connecting Eastside routes. The Urban
Partnership Agreement is slated to add 45 buses to SR 520 service
and to fund improvements to the South Kirkland Park and Ride, which
require direct access to SR 520 to achieve travel time benefits for
transit vehicles. A legislatively mandated high-capacity transit plan for
SR 520 designates the highway as a corridor for bus rapid transit.
Coupled with proposed tolling — which will create a disincentive to
driving alone — these recent regional actions create the need for
additional improvements on the Eastside.

The text below describes the proposed east and west termini for the
project and the reasons for these project boundaries.

West Terminus

The Evergreen Point freeway transit stop is the primary transfer point
for people changing from local and regional north-south bus routes to
the regional east-west service that operates on SR 520. In this sense,
it is the transit equivalent of a highway interchange. Twenty-three bus
routes, operated by both King County and Sound Transit, use this stop
as a time and transfer point. (In comparison, 15 routes transfer at the
Montlake transit stop on the west side of Lake Washington.)

Buses that use the Evergreen Point stop serve the neighborhoods
north and south of SR 520, neighboring cities, and destinations as
distant as Totem Lake, Issaquah, and Renton. This makes it one of
the key transit hubs of the Eastside, facilitating trips both across Lake
Washington and to many points north, south, and east. For a project
designed to enhance the operation of transit and HOVs, such a major
regional linkage point is a logical terminus.

East Terminus

The SR 520/SR 202 interchange provides commuters from Redmond,
the Sammamish Plateau, and east King County with access to SR 520
and is the easternmost interchange on the highway. The limited-access
freeway terminates about a mile east of this interchange and connects
with the local arterial network. The completed HOV system would link
to ongoing improvements at the east end of the corridor to widen

SR 520 and SR 202 and to add an HOV lane with SR 202.

Will these improvements bring benefits
before the SR 520 corridor is completed?

The Eastside Transit and HOV Project provides independent benefit for
the following reasons:

e The project would complete the Eastside transit and HOV system.
The proposed transit improvements would create a complete and
continuous Eastside transit and HOV system on SR 520. These
improvements would also provide direct access ramps for transit
vehicles traveling between SR 520 and the South Kirkland Park
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and Ride at 108th Avenue NE. The project would provide the
infrastructure and operational improvements to support planned
population growth, economic expansion, and increases in transit
service in the rapidly growing communities east of Lake
Washington.

The project would provide substantial travel time benefits to transit
and carpools. Currently, buses and carpools on SR 520
experience substantial congestion-related delay during peak
periods. Under free-flow conditions, the trip from the SR 202
interchange to Seattle takes about 36 minutes; during peak travel
periods, the same trip takes over an hour. Much of this delay
occurs in the Eastside portion of the corridor. Immediately upon
completion of the Eastside Transit and HOV Project, transit
vehicles would see their travel time reduced both eastbound

and westbound between the Evergreen Point transit stop and

SR 202, as compared to “no build” conditions. By 2030, these
transit travel time savings are estimated at 15 minutes eastbound
and 60 minutes westbound.

The project would enhance public safety. As noted above, SR 520
experiences a large number of accidents in locations where the
outside HOV lanes require drivers entering or exiting the highway
to merge and weave. The project would result in safer and more
efficient operation of SR 520 on the Eastside by 1) separating
merge movements between buses and other vehicles at the
108th Avenue NE and 84th Avenue NE interchanges; 2) eliminating
weaves caused by general purpose traffic needing to enter or exit
via the outside HOV lanes; and 3) widening shoulders to current
design standards.

The project would support regional and local transit and land use
plans and policies. Transit system and HOV improvements
identified for this project are consistent with regional and local
transit and multi-modal plans and policies, as well as policies
geared specifically toward SR 520 that are identified in community
comprehensive plans, bicycle and pedestrian plans, and the Urban
Partnership Agreement. The project would also comply with
ESHB 2878.

Are these changes compatible with other
plans in the corridor?

The proposed improvements to the Eastside portion of SR 520 would
not preclude any reasonably foreseeable improvements being
considered for other portions of SR 520 or connecting transportation
facilities. At the proposed west terminus, the HOV lanes would tie in
near the transition span for the Evergreen Point Bridge. This
configuration would be compatible with any of the bridge
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replacement alternatives studied in the SR 520 Bridge Replacement
and HOV Project draft EIS, including the No Build option. At the east
end of the SR 520 corridor in Redmond, the proposed restriping of
HQOV lanes would be compatible with the current project to widen

SR 520 and SR 202. The Eastside Transit and HOV Project also would
not affect planned future improvements to 1-405 in the area of the
[-405/SR 520 interchange.
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Chapter 4:

Analysis of near-term,
low-cost options for HOV relocation
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Introduction

We identified four options for evaluating moving the HOV lane to the
inside that met requirements of ESHB 2878. Since the current HOV
lanes east of [-405 are on the outside of the corridor, we chose to
evaluate improvements that extended beyond the 108th Avenue NE
limit stated in the bill.

We developed a spreadsheet application to determine and evaluate the
relative travel time differences between the existing lane

configuration and the lane configurations associated with each of the
proposed options. Based on previous analyses associated with the
project and the team’s familiarity with the corridor, we determined that
ESHB 2878 addressed only one of two areas of concern for buses and
carpools in the corridor.

One area of concern is the termination of the westbound HOV lane at
Evergreen Point Road and the second concern is the termination of the
westbound HOV lane near 124th Avenue NE, approaching the

SR 520/1-405 interchange. We wanted to determine what, if any, travel
time benefits might be provided if HOV lane improvements were
provided east of 108th Avenue NE, through the SR 520/1-405
interchange, and throughout the east end of the SR 520 corridor to

SR 202.

In addition to the qualitative evaluation of the different options, we also
performed a high-level quantitative evaluation in order to provide a
relative comparison of the effects of the improvements on travel times.
In order to provide a conservative estimate, we used existing traffic
volumes. While the legislation states that these improvements could
occur under a pre-construction tolling scenario, we did not adjust the
traffic volumes for trip diversions that might occur when a toll is added
to the SR 520 corridor. This choice further ensures a conservative
travel time estimate. Similarly, we also chose not to include the 45 new
buses allocated to SR 520 under the Urban Partnership Agreement in
the bus volumes used for the quantitative evaluation.

The options evaluated to improve traffic flow were:

Option A: Inside HOV lane between Evergreen Point Road
and 108th Avenue NE

Purpose: This option was evaluated because it was specifically
identified in ESHB 2878.

Option A is shown in Exhibit 4 on page 9: SR 520 lane
diagram between Evergreen Point Road and 124th Avenue E. It
moves the westbound outside HOV lane to the inside between
108th Avenue NE and Evergreen Point Road. East of 1-405, the
westbound and eastbound HOV lanes would remain outside lanes
as they are today.
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Option B: Inside HOV lane between Evergreen Point Road
and SR 202

Purpose: This option was included to address westbound
congestion through SR 520/1-405 interchange.

Option B is shown in Exhibit 5 on page 10: SR 520 lane
diagram for Existing and Option B — Between 124th Avenue NE
and SR 202. West of 108th Avenue NE, it is the same as Option A.
East of 108th Avenue NE, Option B would move the westbound
and eastbound HOV lanes to the inside, with the westbound HOV
lane extending through the |-405 interchange.

Option C: Outside HOV lane between 108th Avenue NE
and Evergreen Point Road/Inside HOV lane between
SR 202 and 108th Avenue NE

Purpose: This option was included to allow buses and carpools
to bypass the congestion in the SR 520/1-405 interchange area
while maintaining service at 92nd Avenue NE and Evergreen Point
Bridge Freeway stations.

The west end of Option C is not shown in an exhibit; the east end
of Option C would be the same as Option B, which is shown

in Exhibit 5 on page 10: SR 520 lane diagram for Existing and
Option B — Between 124th Avenue NE and SR 202. West of
108th Avenue NE, the westbound SR 520 lane would remain the
same as it is today: on the outside shoulder. East of 108th Avenue
NE, the westbound and eastbound HOV lanes would be moved to
the inside of the corridor.

Option D: Ramp management to improve traffic flow

Purpose: This option was added as an alternative to moving the
HQOV lane to the inside.

Option D is not shown in an exhibit as there would be no changes
to the SR 520 mainline as it is today: the HOV lanes would remain
on the outside of the corridor.

How were the options evaluated?

We developed a spreadsheet application to determine and evaluate
the relative travel time differences between the existing lane
configuration and the lane configurations associated with each of the
proposed options.

Existing speed and vehicle volume data were used to estimate travel
times for the corridor by mode: general purpose, carpools and buses.
Existing HOV occupancy data were used in the evaluation. We
assumed no increases in transit ridership or HOV volumes/occupancy
because of the temporary time span of these improvements. The
evaluation also included geometric information, specifically the length
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of the mainline segments between on- and off-ramps. Except for the
speed data, all of the data inputs described above remained the same
across the different options.

By holding the data described above constant and changing the HOV
lane speeds to reflect their relocation to the inside of the corridor, we
were able to determine the relative differences in travel times between
the different options, except for Option D. Option D was only
qualitatively evaluated as there was no change to the mainline lane
configurations. The operational considerations and evaluation results
for each option are discussed below.

Option A: Inside HOV lane between Evergreen Point Road
and 108th Avenue NE

Under Option A, we assumed that the inside HOV lane would begin
and end in approximately the same locations that it does now:
beginning near 108th Avenue NE and terminating near 84th Avenue
NE. See Exhibit 9: Westbound HOV lane terminations. Terminating
the HOV lane in this way would likely affect traffic flow in the general
purpose lanes as it does today. However, the lane merge could be
improved. This possible improvement is discussed more in the general
purpose traffic section below.

TRANSIT STATION

HOV lane Ends

«TO SEATTLE

STATE ROUTE 520 - Westbound - Existing Outside HOV lane

<«TO SEATTLE TRANSIT STATION

HOV lane Ends
STATE ROUTE 520 - Westbound - Proposed Inside HOV lane

Note: HOV traffic would merge into the general purpose lanes, but the merge could happen over a
longer and safer length of roadway to faciliate a safe operation

Exhibit 9
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West of 1-405

Traffic operations - buses

Buses would likely be able to travel at higher speeds because they
would no longer be operating on a converted, substandard shoulder.
This configuration would also reduce the number of higher speed
conflicts at the ramp merge since general purpose vehicles would no
longer be merging across the HOV lane.

Moving the HOV lane to the inside in this segment would affect bus
service along the corridor.

1-405 to SR 520 buses

For buses coming from east of the 1-405 interchange, an inside
HQOV lane would allow them to bypass the weaving activity
associated with traffic entering from 1-405 and exiting to 108th
Avenue NE. However, buses coming from 1-405 would have to
make three lane changes across the general purpose lanes to
access the inside HOV lane. These lane changes would degrade
general purpose lane operations throughout the peak period and
would add travel time for buses. However, 1-405/SR 520
westbound bus service is highest during the morning peak period,
which is less congested than the afternoon peak period. Therefore,
these buses would likely have minimal delays related to
congestion when accessing the inside HOV lanes. These lane
changes would degrade general purpose lane operations
throughout the peak period.

South Kirkland Park and Ride buses

Buses leaving the South Kirkland Park and Ride lot and entering
from the 108th Avenue NE westbound on-ramp would face similar
conditions and make two lane changes to access the inside HOV
lanes. Metro route 255 provides frequent all-day service with a bus
approximately every 10 minutes during the peak periods and every
30 minutes during the mid-day. These lane changes would
degrade general purpose lane operations throughout the peak
period and it would add travel time for buses during stop-and-go
congested conditions.

Evergreen Point Road and 92nd Avenue NE

freeway stations

Under near-term, low-cost enhancements, the freeway stations
would remain on the outside shoulders, requiring buses to again
make two lane changes across the general purpose lanes to serve
the freeway stations and they would have to do this four different
times — approaching and departing the 92nd Avenue NE and
Evergreen Point freeway stations. These lane changes could
increase bus travel times between 108th Avenue NE and
Evergreen Point Road by up to eight minutes, which would
outweigh any benefit provided by moving the HOV lanes to the
inside, especially when considered in person hours. For example,
an average articulated bus carries 65 people, so an increase of
eight minutes results in nearly a nine-hour increase in person
travel time for every bus that is delayed. See Exhibit 12 for existing
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and Option A travel times on page 46. This weaving activity would
also affect traffic operations in the general purpose lanes, which is
discussed in the general purpose section below. See Exhibit 12:
Typical freeway station with inside HOV lane.

ZONE OF INFLUENCES
From 1,500 feet to 2,500 feet 1 From 1,500 feet to 2,500 feet

TRANSIT STATION

STATE ROUTE 520

Note: With 40 to 60 buses per hour, the general purpose lanes would be adversely affected nearly every minute
due to buses weaving across the general purpose lanes to access the transit stations. This would result in lost
roadway capacity along the corridor and increased congestion.

Exhibit 10

Additionally, when freeway transit stations are less than two miles
apart, drivers are often instructed not to make lane changes, but
to remain in the outside general purpose lane between the two
stations. Therefore, during the peak periods, buses would be
traveling in the congested general purpose lanes, which would be
a substantial degradation in service over today’s conditions

with the outside HOV lane. When these lanes are congested,
traveling between the 92nd Avenue NE and Evergreen Point
freeway transit stations could take up to 14 minutes, which is
longer than the 11 minutes it could take to travel between the
inside HOV lane and the outside freeway transit stations. Either
way, bus travel times would increase substantially over today’s
average bus travel time of approximately four minutes between
108th Avenue NE and Evergreen Point Road.

One option is to restructure the transit service at these stops so
that not all routes would stop at the freeway transit stations, which
would give bus riders less options than today for crossing the lake.
Route restructuring can take up to two years to complete, at
which time the Eastside Transit and HOV Project would already be
under construction

Another option is to close the freeway stations. With the freeway
transit stations closed, buses would experience travel time
benefits similar to those for carpools. At the 92nd Avenue NE
freeway station, most of the 140 daily riders using that stop
come from the surrounding neighborhood (as opposed to
transfers) and they would need to find an alternate route. They
could use either the South Kirkland or Evergreen Point Road Park
and Ride lots to access bus service on SR 520, which

would increase their travel time.
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At the Evergreen Point freeway station, most of the 640 daily
riders using that stop are transferring between buses and those
riders would either need to make that transfer at the Montlake
freeway station, board their bus from another location, or find an
alternate route. If riders transfered at the Montlake freeway station,
riders transferring to downtown Seattle routes would likely not
experience any additional delay from transferring at the Montlake
freeway station. However, riders transferring to University

District routes would experience some additional delay as they
would need to walk from the Montlake freeway station to Montlake
Boulevard to catch a connecting bus. See Exhibit 11:
Accommodating University District transfer at Montlake freeway
station.

“ Riders can transfer
 to regional routes
here. Approximately
4 minutes walk time*
-~ (Routes: 167, 243,

*  E Hamlin St° k
.Q-‘ = "‘: R\ e -

- Montlake: &

Freeway
Station

- Riders can transfer
| to local routes here.
¥ Approximately 2
minutes walk time* AR .
(Routes: 25,43,44,48) B8 o0 (5200~ s : -
== i E Lake Washjngtoﬁ BIvd_
; - ‘a. {.A

. WY -
= NorEh St

< T —
E Roanoke St i

* Based on an average walk speed of 4 feet per second

Exhibit 11

Depending on their destination, some riders may be able to catch
a local bus at the stop just south of the Montlake Boulevard/

SR 520 westbound off-ramp intersection, which would add
approximately two minutes of walking time. The routes serving this
stop operate all day and arrive frequently so additional wait time
would likely be fewer than 15 minutes. Some riders may need

to continue walking north to the bus stop just south of the
Montlake Boulevard/Shelby Street intersection, which would

add approximately four minutes of walking time. Because a
number of the buses serving this stop operate during the peak
periods only, buses arrive less frequently so riders could
experience additional wait times of approximately 30 minutes.
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Traffic operations - carpools

Moving the HOV lane to the inside at this location would provide the
most benefit for carpools (up to one minute) as they would no longer
be delayed by general purpose on-ramp traffic crossing the HOV lane
to access the general purpose lanes.

Traffic operations - general purpose traffic

In the highly congested area west of I-405, moving the HOV lanes to
the inside would not result in any traffic flow improvements for general
purpose vehicles. Buses changing lanes across the general purpose
lanes to access the ramps and freeway transit stations might negatively
affect general purpose traffic flow over today’s conditions. Because
buses accelerate more slowly than passenger cars, a single bus can
have the same operational effect as multiple passenger cars. This
effect would be greatest during the shoulder periods and could result
in increasing the peak periods when merging of slower traveling buses
will trigger unstable traffic flow at lower volumes of general purpose
traffic. Additionally, during off-peak periods, speed differences between
buses and general purpose vehicles may be a safety concern.

Design considerations

Our engineering evaluation focused primarily on geometric design
issues that would be related to the potential shifting of the HOV lanes
to the inside. In the westbound direction, shifting the HOV lane to the
center is feasible from a geometric perspective with two concerns:

e With the shift to the inside lane, many changes to the highway
signage would be required. Much of the signage for the inside HOV
lane should be mounted either adjacent to the HOV lane or above
it. The median is 4 feet wide with 2 feet occupied by a concrete
barrier, leaving 1-foot inside shoulders for the westbound and
eastbound inside lanes. If HOV signage were to be placed in the
median with such narrow shoulders, the likelihood of a vehicle
striking the edge of the sign is very high. This would create a safety
and maintenance issue. This could be resolved by mounting the
signs on a sign bridge or on existing bridges that cross over
SR 520. Mounting signs on bridges would have to be evaluated
on a case-by-case basis to determine if the bridge has the
strength to carry the load and if there would be sufficient
clearance between the sign and the roadway below.

e The existing outside HOV lane is not designed to carry large
volumes of traffic, which would introduce safety and roadway
maintenance issues.

The existing lanes in the westbound direction are very narrow. The
original lane configuration was for two 12-foot lanes and an 8-foot
shoulder. Today, in the same space there are three lanes (11-feet
wide in each lane). The inside general purpose lane averages
slightly less than 11 feet and the outside general purpose lane
averages just over 11 feet. The inside shoulder between the east
shore of Lake Washington and 108th Avenue NE ranges between
1.1 and 3.3 feet.
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The state design manual states the design guidelines for an HOV lane
are a minimum width of 12 feet with a minimum shoulder width of 10
feet. Currently, the SR 520 HOV lane between the east shore of Lake
Washington and 108th Avenue NE ranges between 11.2 and 12.6 feet
wide with the outside shoulder width ranging between 1 and 5 feet.

Safety considerations

If the freeway transit stations were to remain open, buses would be
required to merge across two general purpose lanes, increasing the
opportunity for accidents. During the peak periods when the general
purpose lanes are operating under stop-and-go conditions, there
would be a greater speed differential between the vehicles traveling in
the general purpose and HOV lanes, which would increase the severity
of accidents when they occur.

If HOV signage were to be placed in the median with such narrow
shoulders, the likelihood of a vehicle striking the edge of the sign is
very high. This would create a safety issue.

Through the SR 520/1-405 interchange

Traffic operations - buses and carpools

Under Option A, there would be no change compared to today’s lane
configuration through the SR 520/1-405 interchange: an inside HOV
lane would not be added. Today, the outside HOV lane designation
ends just east of 124th Avenue NE and opens to general purpose
traffic to provide access to the I-405 ramps. Some buses merge to the
inside general purpose lane to bypass congestion that originates from
congestion on [-405, affecting the SR 520/1-405 interchange ramps
and the outside lanes on the SR 520 mainline. With the inside HOV
lane starting between 108th Avenue NE and the 1-405 interchange,
buses may receive some benefit by being able to enter directly into the
inside HOV lane instead of having to weave back to an outside HOV
lane.

Traffic operations - general purpose traffic

With no change to the SR 520/1-405 interchange, general purpose
vehicles would experience the same operational challenges they do
today. The conflicts between entering and exiting traffic between

SR 520 and 1-405 would remain and when combined with |-405
congestion, traffic flow in the outside lanes would be affected. Some
benefit of the inside HOV lane downstream may be observed at the
interchange as through traffic might be encouraged toward the inside
lane in anticipation of the inside HOV lane. This could balance the
traffic volumes across lanes through the interchange area.

East of 124th Avenue NE

Traffic operations - buses and carpools

Under Option A, the HOV lanes (both westbound and eastbound)
would remain on the outside of the corridor as they are today.
Westbound buses and carpools would need to change lanes between
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east of 124th Avenue NE and the start of the inside HOV lane near
108th Avenue NE. However, many buses already move to the inside
lane to bypass congestion through the SR 520/1-405 interchange.

Traffic operations - general purpose traffic

Under Option A, the existing general purpose traffic conditions would
be similar to today. Where the outside HOV lanes open to general
purpose traffic in advance of the 1-405 interchange, carpools

traveling through would likely begin to merge into the general purpose
lanes and move left in anticipation of the inside HOV lane at 108th
Avenue NE. This may moderately extend the queues exiting to 1-405,
but the conflicting volumes would remain the same as existing
conditions. The HOV lane changes at the end of this segment would
not substantially affect delays for general purpose traffic.

As shown in Exhibit 12, today’s outside HOV lane provides an
11-minute travel time savings for carpools compared with general
purpose vehicles. The results of the evaluation showed that

relocating the HOV lane to the inside would likely not result in any
noticeable travel time savings for carpools between 108th Avenue and
Evergreen Point Bridge when the freeway transit stations are closed.
However, buses serving the outside transit freeway stations would
experience a substantial increase in travel time when the freeway
stations are open.

Option A Key Findings

Under Option A, carpools would save one minute in travel time
between 108th Avenue NE and Evergreen Point Road. Moving the
HQOV lane to the inside would eliminate the existing need for general
purpose vehicles to merge across the HOV lane, which would increase
safety. Carpools would still be affected by delays through the SR 520/
[-405 interchange and the HOV lane termination near 84th Avenue NE.
Buses would likely not receive any travel time benefits because of the
need to continue serving the outside freeway transit stations at
Evergreen Point Road and 92nd Avenue NE. If buses continued to
serve these freeway stations, they could be delayed up to eight
additional minutes over today’s travel times between 108th Avenue NE
and Evergreen Point Road. Buses would also still be affected by delays
through the SR 520/1-405 interchange, delays associated with on- and
off-ramp activity across the general purpose lanes, and the merge
associated with the HOV lane termination near 84th Avenue NE.

In order to continue serving the outside shoulder freeway transit
stations, buses could incur up to approximately eight additional
minutes of travel time as a result of weaving across two general
purpose lanes both approaching and departing from the station. These
lane changes would affect both safety and traffic flow in the general
purpose lanes as buses travel more slowly and have slower response
times. The effects would be greatest during the shoulder periods when
traffic volumes are building but have not quite slowed to stop-and-go
conditions because any speed differences between vehicles affects
more vehicles.
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As discussed under Option A, with the freeway transit stations closed,
buses would experience travel times similar to those for carpools.

Exhibit 12: Option A Vehicle Travel Time Comparison (in minutes)

Option

Westbound SR 520
Corridor Total W Lake Sammamish Pkwy to 124th Avenue NE to 108th Avenue NE to
124th Avenue NE 108th Avenue NE Evergreen Point

Existing 22 1 6 6 2 1 14 4
Option A 22 10 (carpools) 6 6 2 1 14 3 (carpools)
Freeway 19 (buses) 12 (buses)*
Station open

Option A 22 10 6 6 2 1 14 3
Freeway

Station closed

46

*This travel time increase over existing would likely be limited to peak periods when
general purpose traffic congestion is stop and go.

Option B: Inside HOV lane between Evergreen Point Road
and SR 202

West of 1-405

Under Option B, the westbound HOV lane would be on the inside, as it
is under Option A. Therefore, it would have the same effect on buses,
carpools and general purpose traffic as described above.

Through the SR 520/1-405 interchange

Buses and carpools

Under Option B, the inside HOV lane would continue from

108th Avenue NE through the I-405 interchange, which would allow
buses and carpools to reliably bypass the congestion associated with
high general purpose traffic volumes and weaving activity associated
with the 1-405 ramps. Nearly half of the westbound traffic on SR 520
between 124th Avenue NE and 1-405 is destined for the 1-405 corridor.
The travel time savings would be the greatest for westbound buses
and carpools during the afternoon peak period, which is when the
westbound lanes are congested as far east as 140th or

148th Avenue NE.

Traffic operations - general purpose traffic

With continuous HOV lanes through the interchange, the inside lane
would be for carpools and buses only, which would increase general
purpose volumes in the outside lanes and potentially increase the
conflicts with traffic exiting and entering from 1-405. General purpose
traffic is likely to experience moderately increased delay under this
configuration, but it would be an extension of the congestion that is
already occurring west of -405.
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Safety considerations

The merge area associated with the eastbound SR 520 on-ramp from
[-405 southbound has been designated a high accident location during
the last three review periods: 2002, 2004, and 2006. Moving the HOV
lane to the inside in this location would introduce higher levels of traffic
in the outside merge lane. This would create a higher level of crossing
traffic movements that could result in an increased number of
accidents.

By continuing the inside HOV lane through the 1-405 interchange, more
general purpose traffic would be using the two outside lanes on the
SR 520 mainline. With more volume in the outermost lane, there will be
increased opportunity for conflicts between through traffic and 1-405
traffic.

Design considerations

There are no substantial geometric concerns with shifting the HOV
lane to the inside in the westbound direction through the SR 520/1-405
interchange.

The short merge area on eastbound SR 520 at the |-405 southbound
to eastbound SR 520 ramp offers inadequate views and deficient
acceleration distance for merging into the existing mainline.

East of 124th Avenue NE

Traffic operations - buses

Under Option B, the westbound HOV lane would be moved to the
inside of the SR 520 corridor between near 124th Avenue NE and
West Lake Sammamish Parkway. This would provide a one-minute
travel time benefit for buses as they would be able to bypass the
congestion approaching the SR 520/1-405 interchange. However, the
one minute in travel time savings provided by an inside HOV lane may
be offset by the time lost weaving between the inside HOV lanes and
the outside transit freeway stations located at NE 40th and NE 51st
Street. At the same time, these freeway stations are both served off of
the collector-distributor system between the NE 40th and NE 51st
interchanges, which means that buses would only have to exit and
enter the SR 520 mainline once. Also, SR 520 is generally not as
congested between the 148th Avenue NE and 40th/51st Street
interchanges, meaning that the travel time effects of weaving between
the inside HOV lane and the freeway transit stations may be negligible.

Buses traveling eastbound would need to exit the HOV lane near the
148th Avenue NE interchange to access the off-ramp to the NE 51st
Street/NE 40th Street collector-distributor and freeway transit stops.
These eastbound buses would rejoin the SR 520 corridor near the
West Lake Sammamish Parkway off-ramp where some would exit the
corridor. The buses destined for Union Hill Road would need to cross
over congested traffic to enter the HOV lane and bypass the
congestion.
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Traffic operations - carpools

Moving the HOV lanes to the inside east of 124th Avenue NE would
provide some travel time benefit to carpools as they would also be able
to bypass the congestion approaching the SR 520/1-405 interchange.
This benefit would be greatest for those carpools traveling the length of
the corridor as drivers would need to make two to three lane changes
between ramps and the inside HOV lane

Traffic operations - general purpose traffic

Moving the HOV lanes to the inside east of 124th Avenue NE would
not affect general purpose traffic operations. The east end of the
corridor — especially between 124th Avenue NE and NE 40th Street
— generally has better traffic flow and is less congested than it is west
of I-405. Therefore, weaving activity between the inside HOV lanes of
the freeway transit stations is expected to have a negligible effect on
general purpose traffic operations.

Safety considerations

If the freeway transit stations were to remain open, buses would be
required to merge across two general purpose lanes, increasing the
opportunity for accidents. Similarly, carpools would also have to merge
across two general purpose lanes to enter and exit the SR 520
corridor.

During the peak periods when the general purpose lanes are operating
under stop-and-go conditions, there would be a greater speed
difference between the vehicles traveling in the general purpose and
HOV lanes, which would increase the severity of accidents when they
occur.

Design considerations

There are no substantial safety concerns or geometric constraints
with shifting the HOV lanes to the center between 124th Avenue NE
and West Lake Sammamish Parkway. We recommend terminating the
eastbound HOV lane at the existing location, just west of the NW 60th
Street undercrossing. The westbound HOV lane should start west of
West Lake Samamish Parkway.

The SR 520 to West Lake Sammamish Parkway to State Route 202
project will widen SR 520 from two to four lanes by adding a merge
lane and a carpool lane in both directions. Construction on this project
will likely begin in late 2008 and finish in mid-2011. We recommend
not making changes to the HOV lanes east of West Lake Sammamish
Parkway until after construction is complete. The final roadway
configuration will accommodate inside HOV lanes.

Option B Key Findings

Like Option A, bus travel time would increase from four to 12 minutes
if the 92nd Avenue NE and Evergreen Point freeway stations remain
open. Because there is minimal congestion between the

148th Avenue NE and 40th/51st Street interchanges, buses serving
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the NE 40th and NE 51st Street freeway stations are not likely to incur
the same increase in travel times they would serving the 92nd Avenue
NE and Evergreen Point Road freeway stations. Travel times would be
similar to what they are today.

Exhibit 13. Option B Vehicle Travel Time Comparison (in minutes)

Westhound SR 520
Onti Corridor Total W Lake Sammamish Pkwy to 124th Avenue NE to 108th Avenue NE to
phon 124th Avenue NE 108th Avenue NE Evergreen Point

Existing 22 11 6 6 2 1 14 4
Option B 22 10 (carpools) 6 6 2 1 14 3 (carpools)
Freeway 19 (buses) 12 (buses)*
Station open
Option B 22 9 6 6 2 1 14 3
Freeway
Station closed

*This travel time increase over existing would likely be limited to peak periods when

general purpose traffic congestion is stop and go.

Option C: Outside HOV lane between 108th Avenue NE

and Evergreen Point Road/Inside HOV lane between

SR 202 and 108th Avenue NE

This option was included in this evaluation because of safety

concerns related to shifting general purpose traffic volumes to the

outside shoulder lane on SR 520 west of I-405. As mentioned, the

outside shoulder lane was not designed to carry a full lane of

traffic volumes, which is why it currently has a three or more occupancy

requirement. This option was also included in the evaluation to try and

balance the operational requirements for transit in the corridor. With

Option C, 1-405 buses would not have to weave across three lanes

of traffic to access the inside HOV lane and SR 520 buses would be

able to continue serving the freeway stations at 92nd Avenue NE and

Evergreen Point. At the same time, SR 520 buses and carpools could

receive some benefits from having the HOV lane on the inside of the

corridor between West Lake Sammamish Parkway and

124th Avenue NE.

West of 1-405

Traffic operations - buses, carpools and general purpose traffic

Under Option C, the westbound HOV lane would remain where it is

today in the outside shoulder lane between 108th Avenue NE and

Evergreen Point. Operations would remain the same as they are today

with the outside HOV lane providing an 11-minute travel time savings

for buses and carpools compared to general purpose vehicle travel

time.
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Through the SR 520/1-405 interchange

Traffic operations - buses and carpools

Under Option C, the westbound HOV lane would continue through the
[-405 interchange, ending just west of the I-405 exit ramp. With the
HQV lane located on the inside through the interchange, westbound
buses and carpools would be better positioned to bypass the
weaving activity and congestion that occurs through the interchange.
Once through the interchange, buses and carpools would need to
make three lane changes to access the outside HOV lane that would
begin near 108th Avenue NE, which is what many of the buses and
carpools do today as they travel in the inside general purpose lane
through the interchange. Under Option C, there would also be no
change to the eastbound HOV lane; it would not begin until east of the
interchange near 124th Avenue NE.

Traffic operations - general purpose traffic

Option C would be the same as Option B through the SR 520/1-405
interchange. The inside lane would be for HOV traffic only, which would
increase general purpose volumes in the outside lanes and potentially
increase the conflicts with traffic exiting and entering from [-405.
General purpose traffic is likely to experience moderately increased
delay under this configuration, but it would be an extension of the
congestion that is already occurring west of -405.

East of 124th Avenue NE

Traffic operations - buses and carpools

East of |-405, the HOV lanes (both eastbound and westbound) would
be moved to the inside of the corridor, which would provide a
one-minute travel time savings for buses and carpools. This savings
would be a result of being able to bypass the congestion approaching
the SR 520/1-405 interchange, which can often extend as far east as
140th or 148th Avenue NE.

Westbound, the inside HOV lane would begin as it does today near
West Lake Sammamish Parkway and extend to near 108th Avenue
NE. While buses and carpools would receive some travel time benefit
from not being delayed by general purpose traffic weaving across the
HQV lane, this benefit could be negated by the time required to weave
across the general purpose lanes to the inside HOV lane. Buses would
also have the additional delay of making these same lane changes

to serve the transit flyer stations located on the NE 51st and NE 40th
Street interchange ramps. However, as discussed under Option A, this
effect would likely be negligible because this segment of SR 520 is
typically not as congested as the west and east ends of the corridor.

Traffic operations - general purpose traffic

East of I-405, the general purpose lanes would operate the same as
under Option B. Some delay may be expected due to the HOV traffic
weaving across the general purpose lanes.
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Option C Key Findings

As shown in Exhibit 14, the results of the quantitative evaluation show
that relocating the HOV lane to the inside between 108th Avenue NE
and West Lake Sammamish Parkway could result in approximately one
minute of travel time savings for HOV vehicles as a result of being able
to bypass congestion associated with the SR 520/1-405 interchange.

Exhibit 14. Option C Vehicle Travel Time Comparison (in minutes)

Westhound SR 520
Onti Corridor Total W Lake Sammamish Pkwy to 124th Avenue NE to 108th Avenue NE to
phon 124th Avenue NE 108th Avenue NE Evergreen Point
Existing 22 1 6 6 2 1 14 4
Option C 22 10 6 5 2 1 14 4

Option D: Ramp Management
West of 1-405

Traffic operations - buses and carpools

Under Option D, the HOV lanes throughout the corridor would remain
as they are today. Instead, the ramps west of [-405 would be
managed in order to improve traffic flow in both the outside HOV lane
and the general purpose lanes. With the 108th Avenue NE and
Bellevue Way interchange on-ramps so closely spaced, there are many
vehicles weaving across the outside HOV lane within a short distance.

There are three potential ramp management strategies:

e One ramp management strategy would be to restrict the
108th Avenue NE westbound on-ramp to HOV lane traffic only
during the peak periods. This would decrease both the weaving
activity in this lane and the entering volumes at this location.

e Another ramp management strategy would be to close the
northbound Bellevue Way westbound on-ramp to all traffic and
reroute traffic to the 108th Avenue NE on-ramp.

e A third ramp management strategy would be to restrict the
84th Avenue NE on-ramp to HOV-only during the peak periods to
reduce the weaving activity and entering volumes at this location.
This would benefit not only HOV lane operations but also general
purpose lane operations.

Traffic operations - general purpose traffic

Ramp management would improve traffic flow on the freeway during

the beginning and end of the peak periods. More restrictive ramp-me-
tering can shorten the peak by reducing the amount of merging ramp
traffic conflicting with the general purpose traffic. However, operations
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on local roads may be affected by traffic queuing from the freeway
on-ramp. This effect can be controlled with back-of-queue detectors
on the freeway ramps. These detectors loosen the ramp-metering
restrictions when a queue is detected.

The benefit of ramp management is limited during times of high
congestion. In over-saturated conditions, or when the traffic demand is
greater than the road capacity, the travel conditions become stop and
go. In these conditions, the delay of mainline general purpose traffic
due to merging vehicles is relatively much less substantial. This type of
condition is common during the morning and afternoon peak periods
on SR 520 west of -405.

Under Option D, no changes are proposed for ramp operations or
mainline lane configurations east of 108th Avenue NE. They would be
the same as they are today.

Summary of findings

Relocating the HOV lane to the inside between 108th Avenue NE and
Evergreen Point Road as described in ESHB 2878 would provide a
one-minute travel time savings for carpools only, likely increase bus
travel times by approximately eight minutes, and trade one set of
safety improvements (eliminating general purpose vehicles weaving
across the HOV lane) for another set of safety concerns (buses
weaving across general purpose lanes). The increase in bus travel
times would affect approximately 1,400 daily riders traveling
westbound from the 92nd Avenue NE and Evergreen Point freeway
stations. Any changes to bus service at these freeway transit stations
could take up to two years to implement and would likely reduce
transit service options for some or all of these riders.

If the 92nd Avenue NE and Evergreen Point Road westbound freeway
transit stations were closed, the riders making transfers at these
stations could make their transfers at the Montlake freeway station,
but they would incur additional delays due to walking time between
the different transit facilities. Riders that use these stations from the
surrounding neighborhoods would have to find alternate routes, such
as using the South Kirkland Park and Ride, which would likely increase
their overall transit trip travel times. Options B and C did not offer any
substantial improvements to the challenges associated with Option A.

Recommendation

None of the options evaluated provided the traffic flow improvements
intended by the legislation. Without supporting infrastructure like inside
median HOV lanes and direct access HOV ramps, relocating the HOV
lane to the inside through restriping the corridor would not provide
desired improvements and would negatively affect bus service and
operations. The negative effect on bus service could also decrease
general purpose traffic flow compared to today’s conditions if they
were to continue to serve the outside freeway transit stations at

92nd Avenue NE and Evergreen Point Road.
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We recommend that the SR 520 HOV lanes continue to operate in the
outside lanes of the corridor in the near term.

Exhibit 15. Vehicle Travel Time Summary by Option (in minutes)

Westbound SR 520
Opti Corridor Total W Lake Sammamish Pkwy to 124th Avenue NE to 108th Avenue NE to
L 124th Avenue NE 108th Avenue NE Evergreen Point

Existing 22 1 6 6 2 1 14 4
Option A

Freeway 22 10 (carpools) 6 6 2 1 14 3 (carpools)
Station open 19 (buses)* 12 (buses)*
Freeway 22 10 6 6 2 1 14 3

Station closed

Option B

Freeway 22 9 (carpools) 6 5 2 1 14 3 (carpools)
Station open 19 (buses)* 12 (buses)*
Freeway 22 9 6 5 2 1 14 3

Station closed

Option C 22 10 6 5 2 1 14 4

*This travel time increase over existing would likely be limited to peak periods when
general purpose traffic congestion is stop and go.
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