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TRANSIT CONCEPT DESCRIPTIONS

Rail Concepts

Concept T-1
Light Rail around the Lake (SR 522) - Vicinity 1-405 to I-5

This alignment would have a terminus at [-405 and follow the SR 522 corridor to tie in to Sound Transit’s
Roosevelt Station near NE 65th Street. The 1-405 origin could tie in directly with the University of Washington
Branch Campus (currently under construction) or at a nearby transit station which could ultimately tie in with
different transit solutions on the [-405 corridor. The following options have been suggested for the SR 522
corridor:

e elevated monorail

o elevated high speed (not feasible)

e surface light rail with tunneling at various locations

There may be segments which could be developed outside the existing right-of-way. General rail station locations
could be at the corridor’s two termini, Bothell, Kenmore. and Lake City, with probable stations berween at
community focal points, particularly if an option which included street cars was developed.

Concept T-2
Rail along 1-90 Corridor - Overlake/Redmond to 1-90 and to Seattle

a) From Seattle east across the [-90 center roadway via Mercer Island to the south, Bellevue Park and Ride.
next to downtown Bellevue, east across [-403 along the Bel-Red Road corridor to Overlake, with a terminus
at the Overlake Transit center at approximately 140th Ave. NE and SR 520 or Redmond Town Center.

b) Alternatively, from Seattle east on [-90 to the Issaquah area with potential stops at Mercer Island. south
Bellevue, Factoria, Eastgate, and Issaquah.

The following rail alternatives have been suggested for further study along this corridor:

e elevated monorail

o elevated high speed (along the [-90 corridor only)

e surface light rail

Concept T-3

Rail along SR 520 Corridor - Redmond to Seattle

A passenger rail line connecting the University District/University of Washington and Eastside communities
would extend from I-5 to Redmond and terminate in the vicinity of SR 202. Various geographical challenges are
presented along this potential route to inciude grade differentials. structural constraints (I-405 interchange). and
Lake Washington. The following rail alternatives have been recommended for further study and could in concert
provide service to Seattle along the SR 520 route:

e elevated monorail

e surface light rail no new bridge

e surface light rail on new bridge

» submerged tube across lake subway (Redmond to Seattle tunnel)

e high speed elevated rail

e convert 2 lanes to rail
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General station locations along SR 520 could be near Redmond Town Center. Avondale. 148th Ave. NE,
Bellevue Wav. Montlake Blvd.

Concept T4

Light Rail from U-District to Kirkland/Redmond

This concept would tie into Sound Transit’s Link alignment at the University and progress through the University
District along the general alignment of SR 513 (Mountlake Blvd.) to the Sand Point area. From there, Lake
Washington would be crossed. (bridge or submerged tube) to Kirkland where a general alignment may follow

SR 908 (Central Way, N.E. 85th, Redmond-Kirkland Rd.. or along SR 520) to a terminus in Redmond near the
town center. General station locations may include the University District: University Village; the vicinity of
Sand Point; downtown Kirkland; [-405; Willows Rd. vicinity; and Redmond town center area. Opticn: use BN
right-of-way to rejoin the SR 520 / Overlake corridor at South Kirkland.

Concept T-5

Rail Station at I-5 Roanoke (SR 520) interchange

A rail station could be located near the west end of SR 520 where it would tie directly to Sound Transit’s [-5 light
rail line. This station would serve as an intermodal transfer station for travelers to and from the Eastside of Lake
Washington. The transfer station location would be dependent on the final Qound Transit [-5 light rail alignment
and could be influenced by the level of anticipated utilization.

Concept T-17

Personal Rapid Transit

Personal rapid transit (PRT) is a fully automated system of vehicles capable of operation without human drivers
that are captive to a reserved guideways. The guideways can be located aboveground, at ground level or
underground. Small vehicles would be available for exclusive use by an individual (PRT) or a small group
(GRT), typically 1 to 6 passengers, traveling together by choice and available 24 hours a day. Vehicles would be
able to use all guideways and stations on a fully coupled PRT network. Direct origin to destination service would
be available, without a necessity to transfer or stop at intervening stations. Passengers could use the PRT service

on demand rather than on fixed schedules.

A variation of this concept integrates personal auto convenience and efficiency of PRT. It utilizes small- and
medium-sized electric vehicles that can be manually operated on the conventional roadway system as well as on
PRT system. The vehicles are capable of entering onto the guideway from existing roads. While traveling on the
guideway, operation would be fully automated. This combination of integrated operating modes would provide
the user with the ability to reach the vast majority of destinations in a large metropolitan region.

Ferry Concepts

Note: Passenger-only ferry concepts could also be passenger and bus only as an option.

Concept T-6

Passenger Ferry Service - Kirkland to Sand Point

Provide passenger ferry service across Lake Washington from Kirkland to Sand Point. Eastside express bus
service would link the park-and-ride lots at NE 85t St.. NE 70th St., and Kingsgate to the ferry terminal in
Kirkland. Westside express bus service would link Sand Point to the NE 65th Street/I-5 HOV/Park and Ride
complex. Local improvements could include bicycle/pedestrian paths or additional roadway widths for bicycle
access 1o the ferry landing from major arterials such as Market St., NE 85th St NE 68th St., and Lake

Washington.
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Concept T-7

Passenger Ferry Service - Kirkland to University of Washington and/or Downtown Seattle
Passenger ferry service for cross-lake commuters, particularly focused on University of Washington commuters.
Because this service would primarily serve the University of Washington students and employees. a shuttle
service from the ferry terminal to circulate Stevens Way on campus would be an integral part of the ultimate
concept. Passengers destined for downtown would be able to disembark the shuttle on Montlake Bivd. NE and
utilize Metro bus service to their final destination.

Concept T-8

Ferry Service Kirkland to Madison Park
Re-introduce the cross-lake ferry system from Kirkland to Madison Park. At Madison Park. ferry commuters

would reach Seattle by:
¢ Another option would be to provide express bus service from Madison Park to Seattle during the peak periods

and install arterial transitYHOV lanes with signal priority and/or queue jumps to ensure reliable bus schedules.
» Potentially enter a transit tunnel (similar to the downtown Seattle bus tunnel) that would connect to

downtown Seattle.
In Kirkland, shuttle service would be required to park and ride lots near I-405 at NE 85th and NE 70th,

Expansion of these lots may also be required.

Bus/Transit Concepts

Concept T-9

Improved Express Service

This concept increases express bus service between Downtown Seattle, the University District and the Eastside.
Typical improvements would include increased frequency of service for existing routes (especially during the
peak periods) and the creation of new express routes to attract additional commuters. Additional improvements

could include expanded coverage of areas serviced by express routes.

Concept T-10

Improved “Reverse Commute” service (SR 520)
This concept would increase the level of transit service for those commuters living in Seattle and working in the

Eastside in areas such as downtown Bellevue and Redmond. Currently, the vast majority of trips for bus routes
traveling the SR 520 bridge corridor serve the primary commute pattern from Bellevue to Downtown Seattle or
the University District in the AM peak period. Return trips to the Eastside are only provided in the PM peak
period. As a result, commuters wishing to travel from Seattle to the Eastside in the AM peak and returning in the
PM have a relatively small number of options that often require a transfer either in Downtown Seattle or the

University District.

The improved “reverse commute” service option would provide additional service between park and ride lots in
the Seattle area and major employment centers in the Eastside, such as Microsoft, downtown Redmond. and
downtown Bellevue. This could be accomplished either through the addition of return trips on existing routes or

through the creation of new routes.
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Concept T-11

Improved Transit Service:

a. Misc. Transit Service Improvements

b. General service improvements (shuttles, joop routes, amenities, better
regular network, Eastside circulator)

This concept would attempt to induce a mode shift to transit through an overall increase in transit service levels
and customer satisfaction. Rather than just increasing the frequency on existing routes, the concept includes more
comprehensive service enhancements such as improved rider amenities, shuttles. loop routes, an Eastside
circulator route, etc. The concept seeks to eliminate or diminish many of the other disincentives to transit
ridership outside of service frequency. Examples of improvements could include improved bus shelters; shuttle
and loop service better suited to the suburban environment of the Eastside; and guaranteed ride home programs
for emergencies. The assumption is that the combination of all these general improvements would together offer
enough incentive to generate a significant mode shift from SOV to transit in the SR 520 corridor.

Concept T-13

Convert Two Lanes of SR 520 to Bus Use
This concept would convert the operation of one lane of traffic in each direction from general purpose to bus-

only. The concept could be implemented either for the entire day or during the peak periods only. The
implementation could include barrier separation or signing and striping only. The conversion to bus-only
operation would create dramatic time savings for transit when compared to the general purpose lanes due to the
combination of reduced capacity for general purpose vehicles on the bridge and transit only operation in the

adjacent lanes.

Concept T-14
Transit Priority on SR 522

This concept seeks to improve SR 522 as a viable alternative to SR 520 by decreasing the travel time of transit
vehicles traveling between the Eastside and Seattle via SR522 through the use of transit signal priority. The
concept would include transit or HOV lanes on SR522 combined with priority at traffic signals along the route.
The transit/HOV lanes could allow transit vehicles to bypass the existing congestion on SR322 — especially
through the Bothell and Lake City areas. Signal priority is typically implemented in two general forms:

¢ A transit queue jump (allowing the bus to enter the intersection first after a red light to bypass general purpose

traffic); or
¢ Additional green time for the bus movement through the modification of signal timing based on the automatic

detection of transit vehicles as they approach the intersection.
Transit lanes currently exist only in portions of this corridor. The technology for transit signal priority has been in
operation for a number of years and can be considered a proven and stable technology.

Concept T-15
Connect Park and Ride Lots to Activity Centers
This concept would expand or refocus transit service to address demand between Park and Ride lots

and major activity centers. The restructured or enhanced service would require an expansion of the
service fleet, and expansion of the Park and Ride lots within the regional system. '
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Concept T-16

Bus-Only Lanes on [-5 and in Dedicated Rights-of-Way

‘This concept would provide travel time advantages for transit through the construction of bus-only lanes on {-5

and other dedicated rights-of-way. The assumption is that transit travel time savings would result in mode shift

away from SOV towards transit usage. Specific examples of potential bus-only lanes include:

e Bus-only ramp lanes between the I-5 express lanes and SR520. This connection would provide direct
access from the Convention Center bus station in Downtown Seattle to SR 520 via the express lanes.
Significant time savings would accrue to the buses traveling between Downtown Seattle and the Eastside as
they would be able to avoid congestion on I-5 and the SR520/1-5 ramps.

e Bus-only lanes on I-5. A bus-only lane on this facility would provide increased mobility for buses moving
up and down the [-5 corridor. This would facilitate additional travel time savings for buses making trips
between Seattle and the Eastside via [-5 and [-405 by expediting the trip accessing a trans-lake route. This
concept would significantly improve trans-lake routes (see Concepts R-1.1, R-2, R-6).

Concept T-17

Personal Rapid Transit

Personal rapid transit (PRT) is a fully automated system of vehicles capable of operation without human drivers
that are captive to a reserved guideways. The guideways can be located aboveground. at ground level or
underground. Small vehicles would be available for exclusive use by an individual (PRT) or a small group
(GRT), typically I to 6 passengers, traveling together by choice and available 24 hours a day. Vehicles would be
able to use all guideways and stations on a fully coupled PRT network. Direct origin to destination service would
be available, without a necessity to transfer or stop at intervening stations. Passengers could use the PRT service

on demand rather than on fixed schedules.

A variation of this concept integrates personal auto convenience and efficiency of PRT. It utilizes small- and
medium-sized electric vehicles that can be manually operated on the conventional roadway system as well as on
PRT system. The vehicles are capable of entering onto the guideway from existing roads. While traveling on the
guideway, operation would be fully automated. This combination of integrated operating modes would provide
the user with the ability to reach the vast majority of destinations in a large metropolitan region.
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ROADWAY CONCEPT DESCRIPTIONS

I1-90 Corridor

Concept R-1

Provide bi-directional HOV lanes along the existing center roadway

Area/Termini: [-90 between the [-405 and [-5 Interchanges

NOTE: Current analysis is being performed by Sound Transit addressing operational options on -90.

Description: Provide permanent bi-directional HOV lanes along the existing center roadway that is currently used
as reversible lanes between the 1-405 Interchange and the West Entrance to the Mt. Baker Tunnels in Seattle.
These lanes would tie into the existing mainline HOV lanes at both ends of the center roadway. Some

modification of ramps connection would be required.

Concept R-2 _

Use [-90 Center Roadway for Heavy Trucks

Area/Termini: [-90 between Issaquah and the Port of Seattle.

Description: Provide a ‘Truck Express’ lane in each direction on [-90. Con51der adding new lanes or a ‘take a
lane’ option. Under the ‘take a lane’ option, assign existing center roadway for exclusive use by heavy trucks
(freight). Provide for direct connection to port area for this traffic via Atlantic Street and Royal Brougham Way,
while minimizing truck-weaving conflicts at the ends of the center roadway for non-port truck traffic. Eliminate
and/or shift the center roadway HOV lanes to the existing general purpose bridge decks.

Concept R-3

Remove 1-90 Flammable Materials Exclusion
Description: Alter current flammable cargo exclusion from [-90 by permitting transport of these materials during
late-night or off-peak hours, in conjunction with restricting combustible cargo traffic to I-90 center roadway.

SR 520 Corridor

Concept R4
Add HOV lanes in each direction to SR 520

Area/Termini: SR 520 between [-405 and -5

HOV lanes would be added to SR 520 from I-5 on the west to the terminus of HOV lanes on the eastern leg of
SR 520. including upgrading of currently sub-standard HOV lanes. Connections to current or projected HOV
capacity on I-5 and 1-405 would be provided. along with provision for interchange connections at all appropriate
locations such as [L.ake Washington Blvd. (in Bellevue and Seattle), Montlake Blvd., 108th Avenue NE, 92nd
Avenue NE, 84th Ave. NE, 124th Avenue NE. West Lake Sammamish Blvd., and SR 202. Two possible

approaches for providing this capacity are:

e Put HOV lanes on new bridge parallel to existing bridge and widen land segments.
e Incorporate HOV lanes in reconstruction of bridge and widen land segments.
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Concept R-5

Add 1 HOV lane and 1 General Purpose Lane in each direction to SR 520

Area/Termini: SR 520 between [-405 and -5

As with R-2 above, HOV lanes would be added to SR 520 from [-5 on the west to the terminus of HOV lanes on

the eastern leg of SR 520. including upgrading of currently sub-standard HOV lanes. Connections to current or

projected HOV capacity on [-5 and [-405 would be provided. along with provision for interchange connections at

all appropriate locations such as Lake Washington Blvd. (in Bellevue and Seattle), Montlake Blvd., 108th Avenue

NE, 92nd Avenue NE, 84th Avenue NE, 124th Avenue NE. 148th Avenue NE. West Lake Sammamish Blvd..

and SR 202. Since general purpose capacity on SR 520 is largely two lanes from SR 202 to I-5, a third general

purpose lane would need to be added in each direction. Alternatives suggested for providing this capacity

include:

» Entirely new bridge structures at surface and widening on land (8 lanes total)

» Reconfigure existing bridge structure to 3FP / I HOV and construct a new parallel structure, with widening
on land.

e  Provide capacity via a tube or tunnel across the lake, widening on land.

e Double-deck existing bridge, widening on land.

Alternatively, general purpose capacity expansion could be restricted to the section of SR 520 east of either Lake

Washington Blvd. (Bellevue) or [-405.

Concept R-6

Add 1 HOV lane and 2 General Purpose lanes in each direction

Description/Assumptions:

Area/Termini: SR 520 between SR 202 and [-3

Provide HOV lanes and four general purpose lanes in each direction. As with R-2 above. HOV lanes would be

added to SR 520 from I-5 on the west to the terminus of HOV lanes on the eastern leg of SR 520, including

upgrading of currently sub-standard HOV lanes. Connections to current or projected HOV capacity on I-3 and

[-405 would be provided, along with provision for interchange connections at all appropriate locations such as

Lake Washington Blvd. (in Bellevue and Seattle), Montlake Blvd., 108th Avenue NE. 92nd Avenue NE, 84th

Avenue NE, 124th Avenue NE, 148th Avenue NE, West Lake Sammamish Blvd., and SR 202. Since general

purpose capacity on SR 520 is largely two lanes from SR 202 to [-5. a third and fourth general purpose lane

would need to be added in each direction. Alternatives sug_ zsted for providing this capacity include:

e Entirely new bridge structures at surface and widening on land (10 lanes total)

e Reconfigure existing bridge structure to 3 GP / 1 HOV and construct a new parallel structure. with widening
on {and

e Provide capacity via a tube or tunnel across lake, widening on land

e Double-deck existing bridge, widening on land

e Provide capacity by tube or tunnel.

Alternatively, general purpose capacity expansion could be restricted to the section of SR 520 east on either Lake

Washington Blvd. (Bellevue) or [-405.

The existing right-of-way along the SR-520 corridor varies greatly; +600 ft wide at interchanges and as narrow as
66 ft wide at the Partage Bay Viaduct. In general terms, the corridor is approximately 200 ft wide from I-5 to I-
405 and about 300 ft wide from [-405 to Redmond.

Widening to a total of one HOV lane and four general-purpose lanes in each direction would take up a total right-
of-way width of approximately 300 ft. This width accommodates standard shoulder and lane widths, but a
median barrier would separate east and westbound traffic. A minimum of 120 ft and as much as 240 ft of
additional right-of-way width would be required.
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Widening for one HOV lane and 6 general-purpose would take up a total right-of-way width of approximately
260. A minimum of 80 ft and as much as 200 ft of right-of-way width would be required. Depending on
topography. retaining walls would be required in lieu of cut/fill slopes to maintain narrow widths identified above.

Concept R-7
Convert 1 General Purpose Lane in each Direction to HOV on SR 520

Description/Assumptions:

Area/Termini: SR 520 between [-405 and [-5

Description: Convert 1 general-p irpose lane in each direction into an HOV lane. Modify interchange ramps at
Lake Washington Bivd. (in Bellevue and Seattle), 108th Ave. NE, 92nd Ave. NE, 84th Ave. NE, and Montlake
Blvd. NE (SR 513) to include special HOV lanes and metering of the general purpose on-ramp lanes. This
concept would probably require the addition of HOV lanes on [-5 and [-407.

Concept R-8
Convert All General Purpose Lanes on the 520 Bridge to Transit/HOV

Description/Assumptions:
Area/Termini: SR 520 between [-405 and [-5
Description: [ncorporate restrictions on SR 520 to allow HOV and transit usage only between Montlake Bivd. NE

(SR 513) and 92 Ave. NE (in Clyde Hill. Provide appropriate striping and signage in advance of restricted areas
to properly channel non-eligible traffic off of SR 520. Also furnish applicable enforcement infrastructure such as
visual monitoring equipment and side bays for law enforcement vehicles.

Concept R-9:

Provide Vehicle Refuge/Shoulders on SR 520
(2) Add Shoulders To Existing Bridge

(b) Develop vehicle Pullouts on the Existing Bridge
Area/Termini: SR 520 between [-405 and [-5

Description:
(a) Widen the existing bridge to accommodate full-width (per Federal Highway and WSDOT standards) inside

and outside shoulders. Re-configure lanes at both ends of the bridge to properly align with expanded bridge
carriageway.

(b) Construct vehicle pull-outs on the Evergreen Point Bridge at 300-meter intervals on each side with sufficient
lengths to accommodate 1 tractor-trailer vehicle and 1 emergency vehicle, in order to reduce lane blockages
during emergency situations. Also provide the deceleration and acceleration tapers to allow vehicles to enter and
leave pullouts safely. Both options would require retrofitting the existing pontoons with new pontoons.

Concept R-10

Provide Barrier Separated HOV lanes on SR 520

Description/Assumptions:

(a) Provide Peak-Period Reversible Lanes

(b) Widen Evergreen Point Bridge to Provide Reversible HOV Lane

Area/Termini: SR 520 between [-405 and [-5

Description:

(a) Widen SR 520 (including the existing bridges) to accommodate peak period reversible center lanes. No
intermediate access or egress will be provided between [-405 and [-5. The lanes will terminate far enough in
advance (or beyond) I-5 and [-405 to safely accommodate weaving movements, or could tie into HOV lane
additions on I-5. Modification of the interchanges at Lake Washington Blvd. (in Belleyue and Seattle), 108th
Ave. NE, 92nd Ave. NE, 84th Ave. NE, and Montlake Blvd. NE (SR 5 13) also will be necessary.
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(b) Widen Evergreen Point Bridge to accommodate a fifth lane to be dedicated for HOV usage only. This lane
would be reversible in order to handle peak traffic flows in both directions. Fixed or moveable lane barriers

would be installed to safely separate adjacent lanes of opposing traffic.

Concept R-11
Provide Barrier Separated Express lanes on SR 520

Description/Assumptions:
Description: Widen SR 520 to provide barrier separated express lanes. A direct connection to the [-5 express
lanes would function only in the direction in which those on [-5 that are operating. A connection with [-403

would require either dropping the SR 520 express lanes, or adding express lanes to [-405.

Concept R-12
Connect SR 520 to I-5 Express/HOV Lanes
Description/Assumptions:

Area/Termini: SR 520 between Portage Bay and I-3
Description: Provide direct connections between SR 520 and the express/HOV lanes on I-5. The express/HOV

lanes lane extensions onto SR 520 from I-5 will begin/end far enough in advance/bevond I-3 in order to
accommodate safe weaving movements.

Concept R-13:
Improve Mercer St. Connection to SR 520
Description/Assumptions:

Area/Termini: I-3 Corridor between Mercer St. and SR 520.
Description: Provide direct HOV and/or express lane access (underground or elevated) between Mercer St. and

SR 520. Also eliminate the ‘Mercer weave’ (Mercer to I-5 to SR 520 and vice versa) with mainline I-3
movements by re-constructing general-purpose lane on and off-ramps to enter and exit from the right lanes of I-5.

Concept R-45:

Improve the Montlake to I-5 Connection

Description/Assumptions:

Area/Termini: SR 520 corridor berween Montlake Blvd. and [-3.

Description: Construct a westbound drop-add (merge/exit) lane extending full length of the Portage Bay viaduct.
from Montlake Blvd. to the Harvard/Roanoke exit. This concept would to enable smoother traffic flow in this
area by providing more room weaving movements as vehicles enter and exit the main traffic stream. The
viaduct/bridge would have to be modified when adding a lane. The existing right of way is only 66 ft. wide
through the Portage Bay area. Additional right-of way would have to be purchased.

Concept R-14:
Restrict Lake Washington Blvd. (in Seattle) on-ramp to HOV usage only.
Description/Assumptions:

Area/Termini: SR 520/Lake Washington Blvd. (Seattle) On-ramp
Description: Restrict Lake Washington Blvd. on-ramp to HOV usage only. An option could be to limit this to

peak periods only.

Concept R-15:
Provide Direct HOV Access between UW and SR 520

Description/Assumptions:
Area/Termini: SR 520/Montlake Blvd. (SR 513) Interchange
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Description: Provide a direct HOV connection between the major UW area arterial streets (Montlake Blvd. and
Pacific St.) and SR 520 that would avoid the Montlake Bridge congestion and closures associated with overheight
vessels traveling through the Montlake cut (ship canal). Connections could be made via a bridge or tunnel. A
bridge from the UW area to SR 520 would be required to have the vertical clearance necessary to accommodate
all Montlake cut vessel traffic. A bridge would serve multiple destinations: the UW Hospital/lower campus, the
main campus, Husky Stadium Major re-alignment of Pacific St. and Montlake Blvd. Reconstruction of the
SR 520/Montlake Blvd. interchange would be required. A tunnel would surface in the vicinity of NE 45th Street
to serve University Village and Children’s Orthopedic Hospital via surface streets.

Concept R-16:
Install Ramp Metering at On-Ramps east of |-405

Area/Termini: SR 520 between [-405 and SR 202
Description: Install ramp metering at all on-ramps between [-405 and SR 202 in order to regulate traffic flows

and improve capacity along the SR 520 corridor between 1-405 and I-5.

Concept R-17:
Close Access to SR 520 from the Montlake area during peak periods

Area/Termini: SR 520 between [-405 and SR 202
Description: Close SR 520 on-ramps in during peak periods. The Montlake interchange (eastbound and

westbound) and the Lake Washington Blvd. interchange (eastbound) will be included in the closure.

Concept R-43:

Provide Access to SR 520 from E. Madison St.

Area/Termini: New alignment from E. Madison St. at 23dr Ave. E. to SR 520

Description: Keep and improve the ramps in the Washington Park Arboretum, but provide access only via a
tunnel under the Arboretum from E. Madison Street. This concept would require arterial street improvement and
possibly realignment along E. Madison St. to the tunnel entrance. Changes to the Arboretum ramps would also be

required.

SR 522 Corridor

Concept R-18

Convert SR 522 to Limited Access

Area/Termini: SR 522 from [-5 to [-405

Description: Provide a limited access freeway along the entire route of SR 522. Improve major at-grade
intersections with grade-separated roadways. Provide full Interchanges in the vicinity of N. 80th St.. N. 95th ¢,
Northgate Way, Roosevelt Way, NE 145th St. (SR 523), NE Ballinger Way (SR 104), Jaunita Dr. NE, and 98th
Ave. NE. Eliminate minor at-grade intersections by constructing cul-de-sacs and frontage roads for local traffic.
Tie into existing limited access portions of SR 522 at I-5 and [-405.

Concept R-19
Eight-Lane SR 5§22

Description/Assumptions:
Area/Termini: SR 522 from [-5 to [-405
Description: Widen the existing SR 522 alignment to include 8 lanes and retain as a primary arterial. Provide

new sections of alignment to keep the new 8-Lane roadway alignment segregated from the current Lake City Way
alignment between NE 125th St,
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Concept R-20

Add HOV Lanes to SR 522
Area/Termini: SR 522 from [-5 to [-405
Description: Widen the existing SR 522 alignment to include HOV lanes and retain as a primary arterial.

Widen and convert existing transit lanes to HOV lanes by adding bus pullouts.

Concept R-21
Implement Improved Access Control

Area/Termini: SR 522 from [-5 to [-405
Description: Provide better access control by installing a median to substantially reduce left turn movements,

and by consolidating driveways. This could be as extensive as converting major at-grade intersections to grade-
separated interchanges and convert minor intersections to right-in, right-out status. Incorporate U-turn
movements along corridor.

Concept R-22
Continuous Transit Lanes on SR 522

Area/Termini: SR 322 from [-5 to [-405
Description: Widen SR 522 (where needed) to provide a continuous eastbound and westbound transit lanes on

SR 522. Transit lanes will be aligned with exiting transit lanes that currently run eastbound from Lake City to
Kenmore and westbound from Kenmore to Mountlake Terrace.

Concept R-44
Improve N 145" St. Corridor - Between I-5 and SR 522

Area/Termini: I-510 SR 522
Improve existing east-west arterial capacity on N 145th st. to provide better access to routes that lead

across/around the Lake Washington. Expand capacity by adding additional general-purpose lanes, upgrading
primary collector roadways to arterials, improving intersections, access control (medians), driveway consolidation,
and signal interconnection. This concept would also include a new urban diamond interchange at I-5

Kirkland to Sand Point Bridge/Tube

Concept R-23

New Highway Corridor

Area/Termini:  1-5 to [-405 (through Kirkland/Sand Point)

Description: Construct new limited-access highway corridor (with HOV lanes as an option) from Seattle to
Redmond via a Kirkland to Sand Point Bridge/Tube spanning Lake Washington. Interchanges at I-5 and [-405
would be developed. and alignment options considered under further evaluation.

Concept R-24

New Bridge to Connect to Existing Arterial Roadways

Area/Termini:  I-5 to [-405 (through Kirkland/Sand Point)

Description: Construct a new Bridge/Tube from Kirkland to Sand Point. Connect to existing arterial streets in
Kirkland and Seattle. Provide additional capacity on feeder arterial roads at both ends of the Bridge/Tube to

accommodate increased traffic flows.
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Other New Corridors

Concept R-25

New East-West Highway (County Line) Corridor between I-5 and 1-405

Description: Develop a new highway corridor north of Seattle separate from the existing SR 522 corridor.
The limited-access freeway (with HOV lanes) would be an eastward extension of SR 104 from [-3 along NE
244th St to 1-405. Full or partial intermediate interchanges would be constructed at Cedar Way, Brier Road (55th
Ave. NE), Locust Way (615t Pl. NE), Meridian Ave. (80th Ave. NE), and SR 520).

Concept R-26

New Corridor - North-South freeway between 1-5 and Lake Washington

This concept proposes a new freeway corridor through a highly developed area, similar to the original R.H.
Thomson expressway idea from years ago. (further description forthcoming)

I-5 Corridor

Concept R-27

Olive Way to SR 520 HOV Connection

Description: Create an HOV-priority connection between Olive Way and SR 320 by providing an additional
mainline alignment and ramps along [-5 between the Olive Way interchange and the eastbound SR 520 ramps.
Ramps would be constructed to facilitate HOV and Transit movements from downtown generators and eastbound
SR 520. The new HOV alignment will be separated from general-purpose [-5 movements.

Concept R-28
HOV Lanes across Ship Canal Bridge

Description: Widen the Ship Canal Bridge to accommodate HOV lanes in both directions. Provide connections to
existing HOV lanes north and south of the bridge.

Concept R-29

Widen 1-5 through Downtown Seattle

Description: Widen [-5 through downtown Seattle to include 4 general-purpose lanes and | HOV lane in each
direction. Major reconstruction of the under-crossing at the Convention Center and modifications to the existing
general purpose/express lane connection at Yesler Way will be required. Widening of Ship Canal Bridge to allow
for the additional lanes will also be necessary.

Widening only through downtown to four general-purpose and one HOV lanes in each direction will not
completely solve congestion problems along the I-5 corridor. To effectively address congestion issues, widening
would be required from north to south to points where to an equivalent number of lanes exist. The matching point
on the north is in Northgate and on the south is just south of the [-90 interchange. Extensive reconstruction would
be required. Major elements of the reconstruction are: Widen the ship canal bridge one lane in each direction,
widen under the Washington State Convention Center and Freeway Park. Significant interchange modifications
would be required at [-90, SR-520, and at the north end of northbound and southbound C.D. lane connections.
Lane additions in the south bound direction are at the following locations: one lane Northgate to SR-520, one lane
Senica St. to Marion St., two lanes from Marion St. to just south of the [-90 interchange. Lane additions in the
northbound direction are required in the following locations: one lane [-90 to Cherry, two lanes Cherry to
Madison St., and one lane Madison to Northgate. Such lane additions have significant impact to Seattle surface
streets as well as several existing high-rise buildings.
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Concept R-47

Improve the |-5 Connection to the University District

Description/Assumptions:

Area/Termini: On NE 45th between [-5 and the University District.

Description: The University District is the second highest destination to the Seartle CBD. Improving the -5
interchange at NE 45th would enable better traffic flows to/from the University District and the Wallingford
neighborhood. Improving traffic flows in and around this interchange may offer relief to congestion on I-5 Ship
Canal bridge deck, the SR 520 interchange, as well as on streets in this vicinity. An HOV access ramp into the
University District at N.E.45th would speed trips into this urban center. Adding on street AM/PM HOV lanes on
NE 45th to the Campus and to the vicinity of Montlake /SR 520. would also provide an alternative to driving.
Adding a transit circulator could expedite the transit trips.

Concept R-48
All-day Two-way HOV on |-§
Description/Assumptions:

Area/Termini: I-5 between Northgate and Downtown Seattle.
Description: Provide all-day two-way HOV lanes on [-5 from Northgate to the Seattle central business district.

The HOV lanes would offer speedy, reliable north-south service to transit and 2+ carpools.

1-405 Corridor

Concept R-30

Add One General Purpose Lane in each Direction to 1-405

Area/Termini:  [-405 between [-90 and SR 520

Description: Add one general-purpose lane in each direction along 1-405. Reconstruct existing roadway,
bridges and ramps to accommodate the widening. Entirely rebuild interchanges within downtown Bellevue, at

SR 520, and at SR 522 modify all other interchanges.

This concept is very similar to Alternative No. 1 found in the [-405 Multimodal Corridor Project: Technical
report, April 1998. Modeling results of Alternative No.1 indicate that impacts on 1-405 general purpose lanes are
as follows: 11 percent reduction in delay, 1 mph average travel speed increase, 11 percent increase in vehicle
miles of travel, and a 2 percent increase in congested lane-miles. Other reported impacts are worse air quality and

significant right-of-way requirements.

Concept R-31

Add 2 General Purpose Lanes in each Direction to 1-405

Area/Termini:  [-4035 between [-90 and SR 520

Description: Add two general-purpose lanes in each direction along [-405. Reconstruct existing roadway.
bridges and ramps to accommodate the widening. Entirely rebuild all interchanges within the proposed area.

This concept is very similar to Alternative No. 2 found in the [-405 Multimodal Corridor Project: Technical
report. April 1998. Modeling results of Alternative No.2 indicate that impacts on 1-405 general purpose lanes are
as follows: 22 percent reduction in delay, 2 mph average travel speed increase, 21 percent increase in vehicle
miles of travel, and a 6 percent increase in congested lane-miles. Other reported impacts are worse air quality and

significant right-of-way requirements
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Concept R-32

Express/HOV Lanes on 1-405

a) Add Express Lanes through Bellevue and Kirkland
b) Add Median HOV Lanes with Direct Access
Area/Termini:

a) 1-405 between [-90 and NE 124th S¢.

b) [-405 between I-90 and SR 320

Description:
a) Construct reversible express lanes along 1-405. Begin the express lanes at the 1-90 interchange and provide

access points in downtown Bellevue and at 85th Street in Kirkland only. Reconstruct existing roadway,
bridges and interchanges to allow express lanes either in the center of the freeway or along a separate
alignment to SR 520.

b) Shift the existing HOV to the inside (median) lanes of 1-405 and provide direct access ramps at major
interchanges. Modify existing overpasses and underpasses to accommodate the direct access ramp
movements. Add signalized intersections on overpasses and underpasses to allow HOV vehicles to have
protected movements between the arterial roadways and the freeway.

Concept R-33

Expand Eastside North-South Arterial Roadways

Area/Termini: All Eastside North-South Arterial Roads between [-90 and the Snohomish County [-5/1-405
Interchange

Description: Improve existing north-south Eastside arterial capacity to promote distribution of traffic flows
along the 1-405 corridor. Expand capacity by adding additional general-purpose lanes, upgrading primary
collector roadways to arterial roads, improving intersections, access control (medians), driveway consolidation,
and signal interconnection. Enhance north-south access between 1-90, SR 520, SR 522 and [-5 by improving
some or all of the following arterial roads: Bellevue Way, Lake Washington Blvd./Market Street, Juanita Way,
Simonds Road NE from Kenmore to 100th Ave. NE and on 100th Ave. NE to Kirkland, 1327d Ave. NE, 148th

Ave. NE, 156th Ave. NE, SR 527. and SR 202.

Concept R-34

Build Eastside Arterial HOV lanes

Area/Termini;  All Eastside Arterial Roadways between [-90 and the [-5/1-405 Interchange

Description: Improve existing north-south Eastside arterial HOV capacity. Expand capacity by adding HOV
lanes, improving intersections for HOV (including pre-emptive signal treatments), access control (medians),
d-iveway consolidation, and signal interconnection. Enhance north-south HOV access between [-90, SR 520,
SR 522 and I-5 by improving the following arterial roads: Bellevue Way, Lake Washington Blvd./Market Street,
100th Ave. NE, Juanita Way, 148th Ave. NE, 156th Ave. NE, SR 527, and SR 202.

Concept R-35

HOV Ramp Enhancements

Area/Termini:  All Limited-Access Highway Corridors in the Study Area

Description: Convert selected existing freeway ramps to allow peak hour only HOV access (i.e. prohibit SOV
usage). Construct HOV bypass and metered ramps in all corridors. These options on the concept could be
integrated into the existing/programmed HOV lane system, or become supplemental to HOV lane concepts in the
Trans-Lake corridors.
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Concept R-36

ITS (Intelligent Transportation Systems)

a) Improved Traveler Information Systems

b) Use of “Smart Road” Technology on SR 520
Area/Termini:

a) All Limited-Access Highway Corridors in the Study Area
b) SR 520

Description:
a) Enhance existing Traveler Information Systems. Construct additional Variable Message Boards to

supplement the existing signs along all corridors. Improve radio and TV coverage that allows continuous
traffic/accident information. Link construction and accident data into WSDOT’s ‘Seattle Traffic’ internet site
and expand the internet site to include congestion data on major arterial roadways and at major intersections.

b) Use “Smart Road” technologies along the SR 520 corridor to reduce headways, improve safety and enhance
capacity. Among the technologies that could be incorporated would include: congestion pricing/automated
usage monitoring and invoicing, vehicle robotics, collision warning, and guidance devices.

Regional Issues and Other Concepts

Concept R-37

Complete HOV System and Add Direct Access

Area/Termini:  All Highway Corridors in the Study Area

Description: Complete HOV system on all study corridors to create a seamless HOV lane system. Widen
roadways (where needed to accommodate the addition of HOV lanes) and shift existing outside HOV lanes to
inside (median) lane locations. Provide direct access from arterial streets to HOV lanes and provide direct HOV

to HOV connections at all freeway interchanges.

Concept R-38

Eliminate HOV lanes

Area/Termini: All Limited-Access and Primary Arterial Highway Corridors in the Study Area

Description: Remove all HOV restrictions from all freeway and arterial road corridors. converting them to
general-purpose use. Re-stripe all HOV lanes, reconfigure existing direct access ramps, and remove HOV bypass

lanes on on-ramps.

Concept R-39

Emergency Floating Bridge Plan (I-90 and SR 520 Floating Bridges)

Area/Termini:  Entire Study Area

Description: Prepare plan to accommodate negative impacts on mobility and traffic movement in the event
that either of the [-90 or SR 520 floating bridges sinks. Develop a Congestion Mitigation Plan (including
emergency alternate routes), and coordinate with transit and carpooling agencies to increase HOV usage.

Concept R-40

HOV Lane Use by Non-HOV Vehicles

b) Free SOV Usage during Off-peak Periods

c) Commercial Usage during Off-peak Periods

Area/Termini:  All Limited-Access Highway Corridors in the Study Area
Description:
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b) Allow SOVs free use of HOV lanes during off-peak times. Sign each HOV corridor to indicate restricted
hours for SOV usage. Peak hours would be set separately for each corridor based on the traffic volumes and
commuting patterns.

¢) Allow commercial vehicles free use of HOV lanes during off-peak times. Sign each HOV corridor to indicate
restricted hours for SOV usage. Peak hours would be set separately for each corridor based on the traffic

volumes and commute patterns.

Concept R-41

Ingress/Egress on Opposite Sides of the Freeway (in each direction)

Area/Termini: Al Limited-Access Highway Corridors in the Study Area

Description: Reconfigure existing interchanges to allow inside (median) and outside entrances and exits to
reduce weaving movements and increase capacity. Endeavor to balance entering and exiting volumes through
strategic spacing of the access points, as well as traffic movements on connecting arterial streets.

Concept R-42

Do Nothing
Area/Termini:  All Corridors in the Study Area
Description: Complete currently funded network improvements only, and undertake only routine and periodic

maintenance activities in the future.

Concept R-46
Paid HOV Lane Use by SOV Vehicles during Non-Peak Hours
Area/Termini:  All Limited-Access Highway Corridors in the Study Area

Description:

Allow SOVs paid use of HOV lanes during off-peak times through the provision of toll booths, toll cards. or
electronic transponder devices which would automatically bill registered users. The high occupancy toll
(HOT)/transit lane would allow access for general purpose vehicles with payment of a toll. Barrier separation of
the HOT lane and general-purpose lanes provides a means of enforcement. Other enforcement measures might
include visual monitoring equipment and highway patrol assistance. Peak hours would be set separately for each
corridor based on the traffic volumes and commuting patterns.
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TRANSPORTATION DEMAND MANAGEMENT (TDM)
AND LAND USE CONCEPTS

Incentives for CTR/Ridesharing
These concepts would involve the creation of additional incentives to encourage commuters to commute to work

or school via transit. high occupancy vehicles (HOVs), or non-motorized modes of transportation.

Concept D-1

Parking Cash Out

This concept would involve offering a financial incentive to employees to consider using alternative modes of
transportation. Employees who currently subsidize their employee parking could be required to offer employees
an equal cash benefit if they choose not to drive alone to work. California, for example, has a law similar to this

in place.

Concept D-2

Transit Subsidies

This concept would involve reducing and/or simplifying transit pricing to attract additional transit riders traveling
across Lake Washington. Options could include reducing transit fares and passes for the entire King County
Metro/Sound Transit systems; or partially or fully subsidizing transit passes or "flex-passes" in designated
employment or activity centers. In addition, employers could offer employees who do use transit or other
alternative modes with a “Guaranteed Ride Home” in case of emergency.

Concept D-3

Vanpool Subsidies

This concept would involve subsidizing the cost of vanpools (maintenance, fuel, parking, etc.) to decrease the
number of single occupancy vehicles using SR 520. Vanpools may be particularly useful for trips not easily
served by transit. A related ridesharing incentive is to provide vanpools and carpools with premium parking

spaces at worksites.

Concept D4

Other Monetary Incentives

Other monetary incentives to encourage the use of alternative modes of transportation include paying emplovees
who drive to work to take extra passengers, or paying employees to use alternative modes of transportation.
These programs could be paid for by the employer, or fully or partially subsidized. Another financial incentive to
encourage transit use is to work with retail establishments to offer retail discounts to those who have transit
passes. The U-PASS program, for example, includes retail discounts to U-PASS holders.

Concept D-16

Require More Employers to Implement CTR Programs

This concept would extend Commute Trip Reduction program requirements to employers with fewer emplovees.
This would apply to employers within the study area. The law requires offices and plants that employ at least 100
day-shift workers to monitor how their employees get to work and to distribute information on alternatives to
driving alone. The state law also set CTR goals: a 15 percent reduction in drive-alone commuting at the affected
work sites by January 1995, 25 percent by January 1997, 35 percent by January 1999. By requiring offices and
plants that employ less than 100 day-shift workers, more people would likely select modes other than SOV for

commuting.
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Concept D-17
Free Transit Service Across the Lake
This concept could take many forms but essentially would seek to create a mode shift from SOV to

transit in the SR520 corridor by eliminating the fare for transit riders. Examples of the type: »>f
options that could be investigated for this concept include the following: free service between
specific transit stops near the SR520 bridge, free service for all riders on bus routes using the SR520
bridge (regardless of where they get on the bus), or free service for all riders on bus routes using the
SR520 bridge during the peak period. Equity. operations and enforcement issues would have to be

addressed.

Other TDM Concepts

Concept D-5

Ration the Use of SR 520 and Other Facilities

This concept would involve rationing the use of SR 520 and other facilities through a number of possible
mechanisms, including fee-based mechanisms and others not based on fees. Tolls (see Concept D-10) or
congestion pricing (see Concept D-11) for SOVs could ration use of SR 520 (and possibly other facilities) by
pricing some SOVs off of the system or into alternative modes of transportation. Alternatively, all registered
vehicles could be required to purchase a vehicle pass/sticker that indicates which days of the week the vehicle is
eligible to use SR 520. The cost of the pass could vary according to how many days a week the person wants to
use the vehicle on SR 520. Carpools/vanpools could be provided with free or reduced passes. This system would
require a significant enforcement effort.

Mechanisms not based on fees could include rationing SR 520 (and possibly other facilities) by license plate
numbers. A portion of single occupancy vehicles (SOVs) — for example. those with license plates begin with
odd numbers — could be restricted from using SR 520 on certain days of the week. The remaining SOVs —
those with license plates that begin with even numbers — could be restricted from using SR 520 on other days of
the week. Alternatively, all vehicles, upon registration, could be provided with some type of sticker that indicates
which days of the week the vehicle can be used (on SR 520 or other facilities). A significant enforcement effort
would also be required to implement this concept.

Concept D-6

Employer Provide Alternative Work Hours

This concept would involve encouraging or providing incentives to employers (e.g., via tax incentives) to offer or
mandate alternative work hours for employees. The alternative work hours could include a compressed work
week. flextime, or staggered work hours. A compressed work week schedule could allow some or all emplovees
to work more hours per day. but fewer days per week (e.g.. four ten-hour days per week). A compressed work
week helps move the commute hours for some employees slightly out of the peak hours of travel. but more
importantly eliminates some work trips. A flextime program allows employees to set their schedules to work
earlier or later hours (e.g., work 6:00 am to 3:00 p.m. or 10:00 am to 7:00 p.m.). Flextime can help to move some
work trips out of the peak periods of travel, thereby reducing congestion during peak periods.

Employers can offer the compressed work week or flex time to all employees, or offer them as an incentive to
encourage employees to use alternative modes of transportation. Because many employees want to work
alternative hours, employers could restrict the use of alternative work hours to those employees who commute to
work using alternative modes of transportation.
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An employer can also implement staggered work hours. in which the employer has designated shifts (6:00 am to
3:00 p.m.; 7:00 am to 4:00 p.m., etc.) so that employees arrive and leave at different times throughout the day.
Employees could also be required to work one weekend day instead of a weekday. Staggered work hours can
help to move some work trips out of the peak periods of travel. thereby reducing congestion during peak periods.

Transportation Pricing Concepts

Concept D-7

One Dollar Per Gailon Gas Tax

For this concept, the assumption is an increase in the gas tax of one dollar per gallon. The one dollar increase
would be in addition to the current state fuel tax of 23 ¢ per gallon, and the federal gasoline tax of 18.3 ¢ per
gallon. This concept involves reducing demand for travel by increasing the “out-of-pocket™ cost of driving. The
gas tax could be increased on a statewide basis or possibly on a local basis. In either case legislation would be
required to increase the gas tax by one dollar.

Concept D-8

Parking Pricing

This concept involves reducing demand for SOV travel by increasing the "out-of-pocket"” cost of driving through
increasing the cost of parking. Employees who currently subsidize their employee parking could be required to
offer employees an equal cash incentive if they choose not to drive alone to work (see Concept D-1). In addition.
there could be regional coordinated efforts to encourage employers to voluntarily combine an increase in the price
of parking with a travel allowance that employees could use either to pay for parking, to purchase a transit pass. or
(for those who walk or bike to work) to buy new shoes or bike equipment. Alternatively. employers couid
voluntarily implement paid parking on their work-sites with the proceeds used to fund incentives for those who
commute using alternative modes of transportation. In employment areas where most parking is already being
priced (e.g.. CBDs) as well as locations where parking is not currently priced. parking tax increases could
potentially be implemented to encourage parking providers to increase the cost of parking.

Concept D-9

Tolls

This concept involves charging vehicles to cross the bridges (the existing bridges and new bridges if built). One
version of this concept could include only charging tolls on general purpose lanes (not HOV lanes). Charging
tolls would increase out-of-pocket expenses for drivers and encourage use of alternative modes of transportation.
thereby reducing demand for the use of the bridges. The assumption is that vehicles would only be charged going
one direction, and that the majority of vehicles would have their tolls paid automatically so that they would not
have to stop to pay the toll. Tolls can be paid automatically through a pre-paid “Smart Card” that is installed in
vehicles’ windshields. Vehicles are automatically charged the toll as they drive at nearly full speed under a card
reader. Systems like this are in place on many bridges and toll roads throughout the U.S. and the world. Where
tolls are automatically read, HOVs could be provided with their own lane where they would not be charged a toll.
This HOV toll-free lane would require enforcement, which could possibly inciude barrier separation from general
purpose lanes. A manual toll booth might still be required for those who don’t have a “Smart Card.”

Concept D-10

Congestion Pricing

This concept involves charging vehicles to cross the SR 320 bridge (the existing bridge and/or a new bridge if
built), with the toll varying according to congestion levels or time of day. The toils could be higher when
congestion is severe. and lower or zero when there is little or no congestion. The goal would be to reduce demand
for travel during the most congested periods of the day by shifting some travel to the non-peak periods of demand,
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or by shifting SOVs into alternative modes of transportation. Vehicles could also be charged according to how
many miles they travel (in a day, year or other timeframe). The assumption is that the majority of vehicles would
have their tolls paid automatically so that they don’t have to stop to pay the toll. Tolls can be paid automatically
through a pre-paid “Smart Card” that is installed in vehicles’ windshields. Vehicles are then automatically
charged the toll as they drive at nearly full speed under a card reader. A manual toll booth might still be required
for those who don’t have a “*Smart Card.”

Land Use Concepts

Concept D-11

Promote Jobs / Housing Balance

This concept involves land use/zoning changes or the provision of tax incentives or disincentives to encourage
housing and employment centers to be located closer to each other and closer to areas that can be well-served by
transit. Zoning changes can be implemented to locate new housing in areas that will minimize transportation
needs (e.g., close to employment centers and transit). Another option is to reward those who live close to where
they work by providing them a subsidized property tax or rent rebate. A related concern is to ensure that
affordable housing is provided in the area. This new affordable housing could be encouraged through the use of
tax incentives that stipulate that the new housing must be “affordable” and located in designated urban villages or
near transit centers. Fees or fines could potentially be levied against municipalities that allow land uses that

violate regional growth strategies.

Concept D-12

Strict Enforcement of Concurrency
This concept involves enforcing concurrency so that development is commensurate with infrastructure. This

could include a growth moratorium in areas that have inadequate transportation systems. It could also use state
and local tax revenues that flow from growth to assist in financing public infrastructure (including transportation)
that a growing region needs to remain economically healthy.

This concept could also involve designating a regional agency or organization to distribute funds (e.g., MVET
revenues or fuel tax revenues) or levy fines 1o municipalities according to the municipalities” land use practices
and patterns relative to regional land use/growth goals.

Concept D-13

Increased Land Use Density in Centers

Denser development is generally more easily served by transit or non-motorized forms of transportation. This
concept involves using either financial incentives or interjurisdictional education and coordination efforts to
increase land use density by locating more housing and employment in designated urban centers that are well-

served by transit.

Concept D-14

Intergovernmental Strategies

This concept involves developing additional intergovernmental strategies to promote livable communities; reduce
congestion; protect rural areas, open spaces, and forests; and promote urban centers. These intergovernmental
strategies could build off of and expand upon the Vision 2020, GMA and PSRC efforts already underway in the
region to address these issues.
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Concept D-15

Maximize Transit Oriented Development

Transit oriented development involves locating development so that residents and/or employment sites can be
more easily served by transit. This usually means locating jobs and housing closer to each other, and ideally
locating both of them near transit facilities. This concept could include providing significant tax benefits to
developers that locate housing near major employment centers and transit facilities; or that locate employment
centers near major housing areas and transit facilities.
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ENHANCEMENT CONCEPT DESCRIPTIONS

Bike/Pedestrian Concepts
Alternatives under this heading include suggested modifications to existing facilities to service the pedestrian and
bicvcle commuters. Any new transit or roadway concept brought forward as a solution, would likely include

bike/pedestrian concepts as a component of the solution:

Concept E-1

Adding a bicycle lane to SR 520

Description: would begin on the west side of Lake Washington in the University District where it would connect
to the Burk-Gilman Trail and trails in the Arboretum. Connections on the east side of the lake would be near the
405/520 interchange where the trail would meet with the proposed BNSF railroad trail, and the planned regional
SR 520 trail, east of [-405. A bicycle/pedestrian path across the SR 520 bridge could be accomplished in two

ways:

a) Restriping the existing SR 520 bridge to allow additional space for bicycles and barrier. thereby
eliminating one traffic lane.

b) If a new bridge were constructed, the bike/pedestrian path would be incorporated into the structure.
Widening the existing bridge is not possible because permanent additions to the existing structure are

not feasible.

Concept E-2

A complete sidewalk system along all arterials and SR 522

Description: would require a program where gaps are identified, prioritized, and constructed when funding is
obtained. Local policy should require new arterial street construction and development within the study area to

include sidewalks.

Concept E-3

Provisions for pedestrian/bicycle access to the 1-90 bike path

Description: would complete a seamless pedestrian/bicycle system from the east side of Lake Washington to the
Seattle area. Significant additions along the [-90 corridor would include a segment from [-405 through Bellevue,
then east to connect to the planned East Lake Sammamish trail.

Page 22 ‘ Trans-Lake Washington Study
12/09/98 Concepts: Consolidation and Descriptions



ConceptE-4
Construct pedestrian/bicycle facilities that are separate from roadways.
Description: This could be accomplished by:

e Placing a concrete barrier between the vehicle and pedestrian/bicycle traffic.

e Constructing the pedestrian/bicycle path separate from the roadway. This would require purchasing
additional right-of-way in many areas.

Concept E-5

Privately or Publicly operated shuttle for bicycles

Description: A bicycle shuttle across the SR 520 bridge would entail an operator providing an area on each side of
the bridge where bicyclists could transfer to a bus-type shuttle to transport them and their bikes across the lake.
Logical locations for the transfers would occur at park and ride lots. but could be expanded to shopping centers
and/or church parking lots. A similar service is currently provided by Metro, and it is anticipated that a
specialized service catering solely to bike traffic would have minimal use.

Environmental Enhancements and Mitigations

Concept E-6

Protect parks, arboretum, and nature preserves near (SR 520)

Affected sites along the SR 520 corridor include Montlake Playfield. Washington Park Arboretum, Wetherill
Nature Preserve, Bridle Crest Trail, and Marymoor Park. Methods of protecting these areas might include:
restrictions to right-of-way acquisition, mitigating noise impacts, provide water quality improvements, and
address air quality concerns. Furthermore, careful sensitivity toward visual impacts such as elevated on- and off-
ramps and elevated rail structures must be considered within close proximity to these and other areas.

Concept E-7
Noise Regulations

Description:
e Restrict use of sirens along corridors sensitive to noise within the study area. Such an action would require a

joint coordination effort between municipalities and emergency services operating within the study area.
Guidelines under which emergency services and law enforcement operates would have to be addressed.

» Restrict the use of compression breaks by heavy vehicles during certain hours of the day. Prohibit the use of
these breaks through areas where houses are within a certain decibel range. This method of reducing noise
would require legisiative action. A willingness of municipalities to cooperate is needed if such policies were
applicable to the entire study area.

ConceptE-8

Noise Walls
Construct noise walls to mitigate the noise impacts of highway use (where houses are within a certain decibel

range). Walls are from 10 to 20 feet tall and could create visual impacts.

Concept E-9

Sound Absorption Road Surface

Extend SR 520 sound absorption road surface to extend from [-5 to [-405. New roads could be constructed with
the surface. Existing roads that don’t have sound-absorbing qualities would require an overlay with the material,
complete pavement reconstruction, or on structures this may not be possible because they were not designed to

support the additional weight.
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Concept E-10
Visual Enhancements and Mitigations

Options under this heading are intended to address aesthetics effects for adjacent neighborhoods and drivers on
major corridors as well as for local residents.

a) Landscaping of roadside and median areas of major corridors provide a pleasant environment for drivers.
The addition of planters with low maintenance shrubs and flowers along streets with lower speed can add
to the quality of life in neighborhoods. Maintenance of landscaped areas, including irrigation, should be
considered a component of this concept.

b) Trees can act to screen the visual impacts of roads and traffic from neighborhoods through which they
pass. Maintenance of trees should be considered a component of this concept.

Concept E-11

Mitigation/Enhancements - Lids

This concept would depress and cover existing or new roadways to eliminate noise in adjacent communities,
and/or to restore a community’s cohesion across a roadway. Additional enhancements could include parks and
recreational facilities, or possibly include “air space leases™ for public or private building facilities (i.e. convention

center).

Other Enhancement Concepts
Concept E-12
Public boat access at ends of SR 520 bridge

Public road access facilities would be constructed at either or both ends of the SR 520 bridge. (Such a facility was
included as mitigation/enhancement in the [-90 project, located on Mercer Island at the west end of the East

Channel Bridge.)

Concept E-13
Fishing pier at bridge (SR 520)
A fishing pier would be constructed at or near the bridge.

Concept E-14
Eliminate Unused Arboretum Ramps

Remove unused ramps constructed as part of the R.H. Thomson Expressway/SR 520 Interchange. This could
reduce the visual impacts along the SR 520 corridor and traffic impacts to surrounding neighborhoods.

Concept E-15
Traffic Calming

Construct effective traffic calming features on jocal streets and roads adjacent to the high-speed/ high-traffic
volume corridors. The traffic calming features could be part of the "toolkit" to reduce impacts upon the
neighborhoods. Traffic calming features might include traffic circles, speed humps, landscaping, stricter
enforcement, forced turns, traffic diverters, and others.

Page 24 Trans-Lake Washington Study
12/09/98 Concepts: Consolidation and Descriptions



3. Solution Evaluation Criteria
(Draft)



po[j2ARL ], SA]IIA 2]IIYD A JO/puE (2]911jA
10 vosiad) sdin [=i0§ W uoyINPaY

iJaadojje
pajeutn]s sdun awos ary

HONYINPIY
puniacq paaa0)

(yead-uou 01 yj1ys) Fuipeasds yeo

SI9ARIY JO W) A} Ul JJUS B I3} S|

uonINPAY

aui [ ur fuyg Husumddeue]y puewad( ‘g

(w?sAs) diyssapul ysuedy uy ddueyod oy,

pue ‘(3y199ds uonesor)
S19YUD0 AJIAIIOR WO1J/0Y 10 SAU[UIIIDS
Jofew ssooe njds apow ui saguey)

‘2arjsads.ad waisds pup orfirads
HOUDO0} 1 WOo4f Y10q ‘UCLN]OS

ay fo uonpnivaa ajapdod b
WO 0] PANIGUIOD 3q ]I SAMSDAI
aounutiofiad ajpandas aaaiy asay ]

{91119} J0o/pue
‘9]0401q ‘uernsapad ‘usueny AQOH
0} ss390e 9p1A0id uonnjos ay) sa0(]

(S1yIeul jisuel)
Jofew 9A19S Uo1NjoS aY1 s20(]

[apows
Kduednaso 10y3iy v 01 Louednoso
13MO] © WOy 1JIYS 2] St IByM

apopy ul s

suoneno|
BINLID 11 9D1AI3S JO [9A9] poutad yea
1eon! ! !

‘ones Anordessownjoa poudd yead

‘aatpoadsad wajsds pup sifioads
HOLIDO0] D Wo4f f10q ‘UOIINOS

ay1 fo uoypnpas apapdion p

1a0f 01 paurquiod aq [l Sansnal
aoupuiofaad ajpavdas omj asaly |

(S|B1Ia1Ie puR SABMIAI) 110q U0
uonsaduod vo edun ayy st jeym

uondupIY uolsaduo)) ‘|

SHANSVAIN ADNVINRIOIUAd SSANTALLDAAAT —~ NOLLV'TVAYT NOLLYTOS




321A13S 2WUN)-UO
Jo Aijiqeqoid jo yuatussasse aaneyjend)

Gusuen/AOH Jo Anjiqetjal
pue paads ayy urejuIeU UONIN{OS
1) S0P “INIIO S0P JAPIOUI Uk §]

Anpqia
pun paads nsuvai/ 1 OH

JU3PIOUL UB Y)IM PaJRID0SSE UolIsafuod
JO UONEINP JO JUISSISSE AR EN])

{IOPLUIOD
ay uiynm Anjiqerjal pue paads s
UIRJUIEL UOTIN[OS AN} SDOP “INDI0
SAOP JUIPIOUI JUILINIII-UOU € |

Anprgoias
puo paads Apmigiy g

Anpqeny pue
poadg Jo dduvudNWB ‘S

SIUIPIOLL Uy LOTIINPAL
fenuajod Jo Juassasse aaljeNjen()

{sansualoeIeyd
2119W028 YINouy) s19jdAR1) 10)
K1a)es 9aordwir vonnjos ayy sao(]

INETLING

SIOp1LIOD
Jofew Fuoje Juawaaow spoodydiayj
1O} AUl [DARI) UL 90UMAJJIP AR

Jusudaow
spood pue 1yd1a1y wouj 1oes1ep
10 2OUBIUD UOIN|OS ) S20(]

JuduraA o
SpoO3 pun JyIia.ay

enuajod diysiopus jayiew
[oARI) 311 JO JUDLISSISSE dANBII[ENQ)

{01 |aAel)
31j) 01 IDUBISIP UIBLIID B UIIIM
S1 19).BL [2ARI) JO DIBYS IR

asvsr) nsuvaj

(puewap) ind-y3nony uosiag

(sdun apo1yaa
Jo uosiad) Anoedes Jopiiios jeuonippy

AR IE5)
ANATLIDE W01)/0) apouwt Aq dwil) [dARI],

‘da1nadsaad waysAs pu oifisads
uoyPI0} v 104 Yloq ‘UO1NRJOS

ay) fo uoynnpaa a)a)dios v

uLof 01 PaNIGUIOD 3q []IM SAIRSDALN
aounwofaad aw.das aaayy asai( [

J(pasn st Kioedes

a[qe|TeAR 31} JO YONU MOY|) UOIIN|OS
a1 Aq pajepowwiodse aq o} A|ayi|
are sdin vosiad 3y Jo Auew MO}

{10p11103 9Y)
u1 Anoedes Fuikures-ojonoasuosiad
jeuonippe aptaoad 11 saoQ

(,S191U3D ._O_‘.NF_ wolj/o) aw
[ARI) 32NPAT UONNJOS 3Y) S0

AW ERYNT]
ADU]10/S I INT0D

4of &nppqopy

Anpqo Bupueyuy ¢




awajs woddas a1 gnd ay Jjunodoe
0T SAYE) 1Y) JUSUISSISSE dANRII[ENQ)

aunseaw aanejijenb Juisn
o)) Apnyg £q pajes aq o,

Luonnjos ay)
uoddns os1gqnd je1suad ay pnog

(uorayned
mau) Jroddng aqng 6

aoueprq Swisnoy/sqol
311 0} UOIINQLIIUOD § UOIIN|OS JN|) JUNOIDE
0L 3R] 1Y) JUIWISSISSE dAIIRII[ENQO)

aansedw daneyenb Suisn
o)) Apnig £q pajelr 3q o,

(uawdo|aaap ajqeureisns
arowordioddns uonnjos 213 saoQq

jyudwdopara(g
J|qeuIE)SNg $I)0WO.4 ] g

1oddns jueatjiudis oy poddns jou
SA0P WO1J 2|BIS - JUIWSSISSE DALRN[ENQ)

isarotjod 1o suejd asn pue| Junsixa
YA JUI)ISISUOD UONN[OS iy S}

suelJ/sanljod as()
pueg yuam Loudsisuo)) L

w9sAs uotnjeodsuel [euoidal ay)
J0 1521 341 03 s1 uotnjos ay ajqredwiod
MOI] JO JUIWISSISSE DATIRY|ENQ)

{wasAs uotjenodsuen
jeuoigal oy Jo 1591 A Yam
uonnjos ay) st 2jqnedwod mojy

Anpquoduo))

syuiy Juissi Juyi ur uoNN|os Jo
SSAUIAIIDIJJO JO JUDSSASSE AR [ENQ)

WID1SAS
nusuesy AQOf§ Jo Kemydiy sy w
sy ussiu g1y

L0} OS At} Sa0(]

Anpnnno))

JdepIaju] uKSAS ‘9




"G 0] | JO 9JBIS B UO I3JI0 L[oBd
0] 3A1B|2] payuel 3q |{im s)nsay syted
JO SBAIE [RIUSPISI) JBIU SISBIIOUI D1JJEL)
a31e] 10j 29 pjnom eduwi 159123 oy |,
"SEaIe |BLIISNPUL JBIU SISBAIOUT DLjjel)
MO| 10J 3q pirom 1oeduui Jseaf atf -asn
puey juaselpe jo adAy ay) yum pasted aq
1M ('012 ‘uren ‘snq ‘olne) adAy Aq o1jjen
Ul S3SLAIDUI 1O SAUNOS MIN Justuos
Jofew Aq pa1apisuoo aq |[1m suonnjog

"9AI}ISUDS
1sow 3y sped pue sease [eHUSpISI
19510 0) 9ANISUIS 5B} )
PaIapISuoD ale SISh puej |eLISNPU]
“3S10U 2101 9)eAId spaads

pue sawnjoa siyjen) 1ayJiy jessuod
U[ "9SIOU O] AINSUIS SANAIDL
1{11M 92INOS 3SIOU B JO IDUIPIOUI0D
ay) woly Jnsas syedut asioN

ASTON

"G 01 | JO 9JBIS B U0 I3YJO Yok 0)
9AMB[21 PAYURI 3] ||IM S)NSaY "paroadxa
saFueyd ay) Jo aImeaw dAnENEND

"SUoNN|oS
(UM papnjout 3q pInom spi| se (ans

siuawivouryuy ‘spootjioqydiau
9pIAIp ued S2N1{198) uoijeylodsuel |

SSAUIAISAYO)) (o))

‘uoneIoI)ApP
Jued11udis ‘uonelonsalap ‘9Jueyd ou
Jawoaaociduy quawaacidun juestjludig
29pRjoul [[IM S)NSIY paroadxa
$a3uryd 2] JO JUIWSSASSE JALIRII[ENQ)

3

"SISAJBUE JO [9A3]
S13 a1nbal pnom JotAeyaq [aaen
1e20] Jo Fuifapotu saneIUEn()

oiffoay dn-yong

“uoljeIoNIdAp
e IudIs ‘uonelolalop ‘egueyd ou
“uawaaoldwt ‘uawaroadun juedyudig
:OpRpIuL {]im SI NSy “pajoadxo

sagueyo ot Jo aineswn aAnEN[ENQ)

"sisA[eUR JO [9A9]
S|4 annbas pjnom 1o1Aeyaq [2AeY
1220] Jo Furjapow aaneInuen()

ouffv.ay nagr-my)

(0ST<“05T-001 ‘001

-0S ‘0S-ST ‘01-0 “F9) s1oedun jo a3uel
Aq payuel oq |{Im S)NSIY “paIuNod

aq ||m sjuawiadejdsip ssauisng pue
fRHUDpISaT Jo 1aqunu ajewixordde sy,

‘00¢:1 1€ sojoyd jeuae uo co:DE aq
1M [aA2) 1dasuoo ay je padojaaap -

SaNI191) PaJdNNSU0d Apmau
Fuimoys suondunsap jerouan

Spuamaondsicy

spooyaoqydiaN ‘|

STINSYVAN IONVINUOAUAd SLOVIIAL ~ NOILVONTVAY NOLLOTOS




"G 0} [ JO 9[B3S B U0 Jayjo |ord

0] QAIIE]2I PAYUEI 3 [[IM SINSY “pajou
aq |1 B[TWT ¥, LM SBAIR JRJIWIS
"G1D Juisn pajejuojed aq {|im pardajje
Apodanp sadnjar o sysed jo saioe ay|.

19y voneuodsuel | ay)
1o (J)y uonodag Aq se pajoajond aze
safinjar o pue syed sqng

sadnfay pun syan

"G 0} | JO 9]BIS B UO JOY)O 2E3 0) IANE[2]
pajyuel 9q |[IM S}NS3Y "Paqliosap pue
Pa1UN0o 3q [{IM ANJTOR] MU B JO OfI ¥,
UM $3193ds ANISUAS JO Jaquuinu ay |

‘sarduade

|e1apay pue 25 Aq Funsy

10J pasodouid 10 poisi} sjewnue

pue syuerd apnjour sa199ds aANISUIS

sar2adg aantsuag

(osi<

‘0S1-SL *SL-ST ‘ST-§ “S-0 “F3) syorduny
J0o 33uel Aq payuel 9q {[Im S)NSY
"G Fuisn pajepnojes aq [|Im pajoaye
A]10oaip seale [BINLID JO S3I08 AN |

‘suondipsunl jeoo] Aq paeudisop
SEAIR JOUJO pue ‘Jeqey 1 piia
‘SPUR|Iam apn|oul Seae [RONLD)

SPALY I

$321N0SIY [BINIEN G

‘G 0} [ JO 9[BOS B U0 JaYjo
1|OB3 0] SA1IR[31 PAYyUL] 9q [|Im SINSAY
‘$a1poq Jaiem o) Anunxold pue aoepins
snotatadun ug sa3ueyd yum paned aq
J{1m awinjoA duyjel) ut saguey) Judw3as
Jofew Aq palapisuod aq [[IM sUONN|OS

"Apoq 1918M

® 129U JO U0 1591e24T s1 sjaeduui 10)
[enuaod ayj siuenjjod Jo junowe
AU} SISBAIOUL LDIYM ‘BUWN[OA
Je[NDILA Ul SISEAIDUL PUR DLUN|OA
Jjouns saseasoun yoiym ‘(Juaaaed)
soejIns snotAsadwi vl saseasoul
woiy Jynsas sppedun Ajjenb soem

Lpeng) Jagep b

corpjo

3]EIS B UO JII0 OB 0] JAIIR]DI payuel
aq [[Im synsay ue[ uoneuodsuer |
uenjodonap ay 0y pasedwods (JINA)
PajaARI] SA]IW IJOIY3A [RUOIZDI [?]0)

u saGueyod oy Jo Judwussasse aanwene)

‘uejd
uoneiwawRjduwi| A1vl1g pue uejd

uoljenodsues | ueyijodonaiy ayl

Aq papraoad s1 spuawannbar Ayjenb
Jie [)im aduewIojuo) -oijjedy
3191y {8101 U1 SaGueYyd woly
nsail spoedun Ayjenb ne jeuordoy|

AyenQ 11y °¢




‘UOTBIOLIP
yuedijiudis ‘uoneronsa)ap ‘adueyd ou
“uawasoidun ‘yuawaroidwn Juesijiudig
:apnpaut [jim synsay paroadxo

saueyd 3y} Jo JudLUSSasse e ENd

"UOIIBIONID)AP JUBDIUSIS ‘UO1IBIOLINAP
afueyd 9|qeadijou ‘uoneId)e
westjiudisur ‘a8ued oN :apnjoul

11IA SINS9Y "SUONIPUOD JuHSIXI Wolj
sadueyd ay) Jo JUBSSISSE dANBIIjEN()

‘sisAjeue Jo |9A9]
S14 211nbai pjunom 10iARYaq [3AET)
1220} Jo Furjapotu sAnEHREN()

‘sadeospue| [euoidal pue [eo0]
ul s3Injesj jensiA Jolew awosaq
ued saiij1oe) uotjeodsue |

ANj1qIssasdy

sassauisng] */

AypenQ) [ensiA 9




S3JBWIISI JO AJUIRI9dUN puE
suolje[nojed 1509 pajieyap uodn paseq
(o ‘geg 01 g1 = Uiy ‘geg<=ydy
K12 <8-3) uonnjos jo s3uel )s0d [eJO|,

S1S07) IUBUNUWIEA
pue uonesddQ °7

SajeW)SI JO Ayuleladun pue
suoleNd[eD 1502 pajie)ap uodn paseq
(or‘des o1 gig =y ‘geg<=ydy
K12 “8'2) uonnjos jo aguel 1500 jelo |,

s1s0) Av g fo 1y3ry

SaJRWIISI JO AJulepdOUN pue
suo1je|no|ed 1502 pajieydp uodn paseq
(0w ‘geg o1 g1 =4Iy ‘geg< =Yy
K1aa <33) uonnjos jo sdues 1500 [e10],

1S07) HONORAISUHO)

s3s0)) (ende) [

STUNSVIAI ADNVINRIOMAUAd LSOD - NOLLVNTVAT NOLLNTOS



4. Concept Evaluation Criteria
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5. Concepts To Be Further
Evaluated



CATEGORY:

e
— || -3

Transit

CONCEPTS TO BE FURTHER EVALUATED

g
o
2z | 2
- 5
Concept w = & Comments
Rail Concepts
T-2 Rail along [-90 Corridor s ] ¢ ) (™ | Currently under review by Sound Transit.
T-3 Rail along SR-520 Corridor oY ™ o Would appear to have a sizeable potential ridership.
Needs study of patronage, costs and impacts.
T-4 Light Rail from U-District to With service to two urban centers, would clearly
Kirkland/Redmond e o) O have good ridership potential. Potential costs and
impacts of right-of-way and operations need further
study.
T-5 Rail Station at I-5 Roanoke Would serve an established transit ridership. Needs
(SR-520) Interchange ™ s ] (D | further analysis of potential travel time benefit and
site feasibility.
Ferry Concepts
T-7 Passenger Ferry Service— Predicted to have the best potential of the Trans-
Kirkland to University of Lake ferry routes.
Washington and/or Downtown & 9 9
Seattle
Bus/Transit Concepts
T-9 Improved Express Service Requires more study of how highway conditions
o PY oY affect travel times. Sound Transit has Regional
Express services to be implemented under Sound
Move.
T-10 Improved “Reverse commute” Needs further evaluation of potential travel markets
service (SR-520) o PY =Y served. Some reverse commute routes may receive
improved services as Sound Transit implements its
Regional Express program.
T-11 Improved Transit Service O ® o Needs further analysis of how general transit
amenities affect Trans-Lake transit ridership.
T-14 Transit Priority on SR-522 Potential transit speed and reliability benefit.
™ s ] @ | Currently being assessed in a study by the Office of
Urban Mobility, and undergoing public comment.
T-15 Connect Park and Ride Lots to Needs further analysis of how improved service
Activity Centers O P -9 could benefit Trans-Lake travel. Metro's 6-year
plan update may address connections in some
locations.
T-16 Bus-Only Lanes on I-5 and in Transit travel times have potential to improve.
Dedicated Right-of-Ways o oY P Further study needed of impacts to highway
operations and potential right-of-way costs and
impacts.
Rating Key
O &) o 9
Worst Best

Trans-Lake Washington Study
Concepts to be Further Evaluated
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CATEGORY:

ROADWAYS/TSM

g
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Concept w = O Comments

I-90 Corridor

R-1 Provide Bi-Directional HOV Currently under study by Sound Transit.

Lanes along the existing center | () s ] s |
roadway

R-2  Use [-90 Center Roadway for O e ) e ) Could improve freight mobility. Requires analysis
Heavy Trucks of operational impacts to general traffic and HOVs.

SR-520 Corridor

R-4 Add HOV Lanes in each Could improve HOV travel times and increase
direction to SR-520 @ ™ | (™ | HOV use. Needs further operational analysis, and

assessment of right-of-way impacts and costs.

R-5 Add One HOV Lane and One Added lanes would improve effectiveness, but the
General Purpose Lane in each PY O O increased right-of-way would have higher costs and
Direction to SR-520 impacts than R-4. Further analysis of effects on [-5

needed.

R-7 Convert One General Purpose Lower effectiveness is predicted because the loss of
Lane in each Direction to &) € ) @ | general capacity would increase regional congestion
HOV on SR-520 and travel.

R-9 Provide Vehicle 0 Y e ) Traveler reliability would improve.
Refuge/Shoulder on SR-520

R-11 Provide Barrier Separated Requires more study of how express lanes could
Express Lanes on SR-520 € ) @ (™ | affect SR 520 travel in both directions. I-5

connections also need further study.

R-12 Connect SR-520 to [-5 =Y *Y Y Requires more analysis of [-5 operational issues.
Express/fHOV Lanes

R-13 Improve Mercer St. ™ 0 e ) Requires more analysis of [-5 operational issues,
Connection to SR-320 and more information on potential costs, impacts.

R-15 Provide Direct HOV Access Could provide travel time benefits to transit and
berween UW and SR-520 3| QD | QP | HOV users. Needs study of traffic effects and other

impacts and costs.

R-15a Provide Direct SOV Access Could provide travel time benefits to general users.
berween UW and SR-520 ™ ¢ ) () | Needs study of traffic effects and other impacts and

costs.

R-16 Install Ramp Metering at On- Needs more study to quantify benefit to highway
Ramps East of [-405 ™ PY PY operations and assess effect to local street networks.

Some ramp meters are being implemented in this
area as part of current HOV project.

R-45 Improve the Montlake to {-5 2/ @@ Moderate mobility improvements. Requires more
Connection detail to assess impacts versus mobility benefits.

Rating Key
@] &) 0o “ ]
Worst Best

Trans-Lake Washington Study

December 9, 1998
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ATEGORY:

ROADWAYS/TSM
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Concept @ = O Comments
SR-522 Corridor
R-20 Add HOV Lanes to SR-522 Could improve mode share and HOV travel times.
Q| @ | & | Similar options for SR 522 are being assessed by
WSDOT, and are now undergoing public comment.
> =
R-21 Implement Improved Access ) *Y P Could improve facility operations. This concept is
Control also assessed in WSDOT's study of SR 522.
R-22 Continuous Transit Lanes on Similar study background to R-20 and R-21.
SR-522 ™| @ | @ | Further review can provide more information on
mobility benefits and constraints.
R-44 Improve N 145" St. Corridor— ™ 0 0 Could improve [-5/SR 522 interchange operation.
Between [-5 and SR-522
Kirkland to Sand Point Bridge/Tube
R-23 New Bridge from I-5 to [-405 ] Would markedly increase Trans-Lake travel
o O QO | capacity. More study needed of costs and impacts
of a new corridor in established urban areas.
R-24 New Bridge to Connect to Additional capacity across the lake could improve
Existing Arterial Roadways @ | ™ | ™ | Trans-Lake mobility. Further study needed of
costs, impacts, and effects on local street networks.
I-5 Corridor
R-27 Olive Way to SR-520 HOV o P PY Could provide some HOV operational benefit.
Connection More study of I-3 operations required.
R-28 HOV Lane across Ship Canal Would address an existing gap in HOV system.
Bridge o 9 0 Needs further study of overall benefit, and more
detail on how it would connect to other HOV
facilities.
R-29 Widen I-5 through Downtown P O O Detailed operational analysis of [-3 needed to better
Seattle judge effectiveness versus costs and impacts.
R-47 Improve the [-5 Connection to ™| @ | @ | Couldimprove I-5/SR 520 interchange operations.
the University District -
R-48 All-day Two-way HOV on [-5 ? o Appears to be effective compared to costs and
e impacts. Needs further operational anal: <is.
1-405 Corridor
R-30 Add One General Purpose Needs further review of relative benefits, compared
Lane in Each Direction to I- to impacts and costs. Similar options studied by
405 ™ 0 ™ WSDOT in the I-405 study, and may be again
assessed in the [-405/1-605 study.
Rating Key
O o ]
Worst Best

Trans-Lake Washington Study
Concepts to be Further Evaluated

December 9, 1998
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CATEGORY: ROADWAYS/TSM
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Concept @ = O Comments
R-31 Add Two General Purpose Needs further review of relative benefits, compared
Lanes in each Direction to I- o ™ o to impacts and costs. Similar options were studied
405 by WSDOT in the [-405 study. and may be again
assessed in the [-405/1-605 study.
R-32 Express/HOV Lanes on [-405 Could improve movement through Bellevue. More

P 9 P study needed of costs and impacts of required right-
of-way. Some direct access elements are included

in Sound Move.

R-33 Expand Eastside North-South Could improve travel north and south. More study
Arterial Roadways @™ @ | ™ | needed to quantify benefit to Trans-lake travel in
comparison to costs and impacts.
R-34 Build Eastside Arterial HOV May benefit Eastside travel. More study needed of
Lanes ™ QP | ™ | benefitto Trans-lake travel. Costs and local

impacts need more study.

Could improve travel times for HOV users. Needs

R-35 HOV Ramp Enhancement
o P o evaluation of costs and effect to general traffic.
R-36 ITS (Intelligent Transportation o PY PY Further review needed to provide estimates of how
Systems) ITS may benefit travel in the Trans-Lake region.
Regional Issues and Other Concepts
R-37 Complete HOV System and Seamless HOV system would be effective in
Add Direct Access ® O & in}pré)){.ingbmod; share and providing time and
refiability oenefits.
R-39 Emergency Floating Bridge PY d There are currently no emergency plans in place.
Plan (I-90 and SR-520)
R-42 Do Nothing: O d PY Requires further study as an option and as a point of
comparison to other concepts.
R-46 Paid HOV Lane Use by SOV May be effective during mid-day. Raises regional
Vehicles during Non-Peak & @ | P | policy issues.
Hours

Note: TDM and Enhancement concepts were not screened. All are recommended to
continue for further study.

Rating Key
O e Q o [ ]
Worst Best
December 9, 1998 Trans-Lake Washington Study
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CATEGORY: Transit

Concept:

T-1

Light Rail around the Lake (SR-522

ArealTermini:

Vicinity I-405 to I-5 via SR-522

Description:

This alignment would follow the SR-522 corridor from [-405 to tie in to Sound Transit’s Roosevelt Station
near NE 65" Street. The [-403 origin could tie in directly with the UW Branch Campus or at a nearby
transit station which could ultimately tie in with different transit solutions on the [-405 corridor. The
following options have been suggested for the SR-522 corridor:

e elevated monorail
e elevated high speed (not feasible)
o surface light rail with tunneling at various locations

There may be segments which could be developed outside the existing right-of-way. General rail station
locations could be at the corridor’s two termini, Bothell, Kenmore, and Lake City, with probable stations
between at community focal points, particularly if an option which included street cars was developed.

Evaluation results: Insufficient ridership relative to high cost
RATING

Effectiveness: The potential ridership in the corridor would not be high enough to support an &)

investment in 11 miles of light rail. There are 1,250 to 3,350 transit riders today on
SR-522. Comparable sections of the Central Link light rail project have ridership
projections of 14,000 to 20,000. Development potential along the corridor is
limited. Travel times for light rail on SR-322 would not be competitive with auto,
and similar to existing bus. Measures to improve light rail speeds would worsen
overall mobility in the corridor.

Impacts: There is little right-of-way available on SR-522, and businesses and residences line O
much of the roadway. An expanded right-of-way would have unavoidable impacts
on existing properties.
Cost: For the 11-mile corridor, costs may be $500 to 3600 million. O
Recommendation:  Drop from further evaluation. ' X
Rating Key

December 9, 1998
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CATEGORY: Transit

Concept:

T-6

Passenger Ferry Service

Area/Termini:

Kirkland to Sand Point

Description:

Provide passenger ferry service across Lake Washington from Kirkland to Sand Point. Eastside express
bus service would link the park-and-ride lots at NE 85™ St., NE 70" St., and Kingsgate to the ferrv terminal
in Kirkland. Westside express bus service would link Sand Point to the NE 65* Street/I-5 HOV/Park and
Ride complex. Local improvements could include bicycle/pedestrian paths or additional roadway widths
for bicycle access to the ferry landing from major arterials such as Market St., NE 85" St., NE 68" St., and
Lake Washington.

Evaluation resulits: Limited market and long total travel time would not be
competitive with other transit modes
RATING
Effectiveness: There is limited ridership for ferry service between Kirkland and Sandpoint. O

Currently, fewer than 5,000 people take transit from the Eastside study area

districts considered within the market shed for such service (Kirkland, Totem Lake,

and Redmond) to downtown Seattle, the University District and northwest Seattle

combined. Travel times and reliability would not be competitive other modes. Most

riders would have to transfer on one or both ends of the trip. With transfers and

travel times, the average travel time would be 50 to 70 minutes, compared to 30 to

40 minutes for bus.

Impacts: Probable shoreline and neighborhood impacts, especially on the Sandpoint side. In @
Kirkland, parking impacts would be expected.

Cost: High costs relative to impacts and low effectiveness. o

Recommendation: Drop from further evaluation: X

Rating Key

O G o ] L]
Worst Best
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CATEGORY: Transit

Concept:

T-8

Ferry Service Kirkland to Madison Park

ArealTermini:

Kirkland to Madison Park (Seattle)

Description:

Re-introduce the cross-lake ferry system from Kirkland to Madison Park. At Madison Park, ferry
commuters would reach Seattle Metro bus. Potentially, express bus service could be provided from
Madison Park to Seattle during the peak periods and install arterial transivHOV lanes with signal priority
and/or queue jumps to ensure reliable bus schedules. Potentially buses could enter a transit tunnel (similar
to the Downtown Seattle bus tunnel) that would connect to downtown Seattle. In Kirkland, shuttle service
would be required to park and ride lots near [-405 at NE 85" and NE 70*. Expansion of these lots may
also be required.

Evaluation results: Limited market and long total travel time would not be
competitive with other transit modes

RATING
Effectiveness: Low ridership potential, because Madison Park is not a major origin or destination O
for Trans-Lake travel, and a trip to downtown would require a transfer. Currently,
3,600 transit trips occur daily between the Kirkland, Totem Lake, and Redmond
areas and downtown. A trip by ferry with transfers to downtown would take about
60 minutes, versus 30 minutes by bus.
Impacts: Shoreline and neighborhood impacts could occur at Madison Park. Parking
impacts would be expected in Kirkland.
Cost: High costs relative to impacts and effectiveness.
Recommendation:  Drop from further evaluation. X
Rating Key

December 9, 1998
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CATEGORY: Transit

Concept:

T-13

Convert Two Lanes of SR-520 to Bus Use

Area/Termini:

SR-520 between [-5 and SR-202

Description:

This concept would convert the operation of one lane of traffic in each direction from general purpose to
bus-only. The concept could be implemented either for the entire day or during the peak periods only. The
implementation could include barrier separation or signing and striping only. The conversion to bus-only
operation would create dramatic time savings for transit when compared to the general purpose lanes due
to the combination of reduced capacity for general purpose vehicles on the bridge and transit only
operation in the adjacent lanes.

Evaluation results: Decrease on overall mobility

RATING

Effectiveness: Overall mobility would worsen by most measures. Converting two lanes of SR @)

520 to bus-only lanes would cause significantly more congestion on SR-520 and on

the approaches to the bridge. The reduced capacity for general purpose traffic on

SR-320 would cause even longer queues to form on both [-405 and [-5. There

would be a reduction of 2000 vehicles per hour of general purpose capacity in each

direction under this scznario. Any increase in transit ridership would be minimal

given the small travel time savings and likelihood that buses would also be affected

by the congestion on the approaches to the bridge.
Impacts: Impects to surrounding areas from diverted traffic. ¢
Cost: Relatively low cost (< ]
Recommendation: Drop from further evaluation. X

Rating Key

@) e ¢ 4
Worst Best
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CATEGORY: Transit

Concept:

T-17

Personal Rapid Transit

Area/Termini:

Trans-Lake Study Area

Description:

Personal rapid transit (PRT) is a fully automated system of vehicles capable of operation without human
drivers that are captive to a reserved guideways. The guideways can be located aboveground, at ground
level or underground. Small vehicles would be available for exclusive use by an individual (PRT) or a
small group (GRT), typically 1 to 6 passengers, traveling together by choice and available 24 hours a day.
Vehicles would be able to use all guideways and stations on a fully coupled PRT network. Direct origin to
destination service would be available, without a necessity to transfer or stop at intervening stations.
Passengers could use the PRT service on demand rather than on fixed schedules.

A variation of this concept integrates personal auto convenience and efficiency of PRT. It utilizes small-
and medium-sized electric vehicles that can be manually operated on the conventional roadway

system as well as on PRT system. The vehicles are capable of entering onto the guideway from existing
roads. While traveling on the guideway, operation would be fully automated. This combination of
integrated operating modes would provide the user with the ability to reach the vast majority of
destinations in a large metropolitan region.

Evaluation results: Technology not suitable to regional transportation needs
RATING
Effectiveness: PRT is most applicable to circulation within activity centers due rather than
regional corridors with dispersed origins and destinations. A system for Trans-
Lake would have low =ffectiveness because of low capacity, low travel speeds. and
delays transitioning from the regional system. The capacity of PRT systems is
approximatefy 5,000 persons per hour per direction or less, and their speed is
generally 40 km/h [25 mph] or less. The technology is under development now
with no guarantee what may be available in the future. The right-of-way and O
guideways are not compatible with the regional transit system. The option for
personal autos specifically designed for PRT guideways would have low
effectiveness for similar reasons of low speeds and capacities, and would require
more right-of-way to access the system.

Impacts: Right-of-way impacts are most similar to light rail, although access points would
have higher impacts. ™
Cost: Costs are uncertain given unknown technology; likely very high per-person-per

mile, especially with the private auto option.

Recommendation: Consider dropping from further consideration pending comments from the study
committee.

Rating Key
O @ o ]

Worst Best
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CATEGORY: Transit

Concept:

T-18

SR-520: Automated Highway

ArealTermini:

SR-520 between [-5 and SR-202

Description:

All vehicles (SOV and HOV) would be equipped with special equipment to enable them to be controlied
automatically while traveling on SR-520. Vehicles without special equipment would be excluded.
Vehicles entering the automated highway corridor would need to be checked for proper operation, and then
control would be transferred to a central computer that would maintain merging, speed and spacing to
maximize per-lane capacity. If additional vehicles are transported, widening of I-405 and I-5 would be
needed to accommodate increased traffic.

Evaluation resuits: High risk and minimal potential for effectiveness.

RATING
Effectiveness: Federally sponsored research into automated highways has suggested that the
throughput benefits are likely to be much less than originally anticipated. The risk
of failure, difficulties of transitioning to an automatically controlled highway, and ™
uncertain willingness of drivers to accept automatic control suggest that the
potential effectiveness is more than balanced by additional risk

Impacts: Some potential for increased safety, but also risk of catastrophic failure. Right-of-
way and new construction required for access ramps, check out lanes and transition
lanes increase costs. Capacity increases less than originally thought due to loss of
capacity for transition lanes. Long implementation times due to expense of e
vehicles and fleet turmnover rates.

Cost: High public costs to develop control systems and infrastructure and to widen
intersecting freeways or equip them similarly. High private costs to provide
special in-vehicle control equipment. Equity issues related to restricted use to O
those who can afford the in-vehicle equipment.

Recommendation:  Drop from further evaluation

Rating Key

O ¢ ¢ o ®
Worst . Best
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CATEGORY: ROADWAYS/TSM

Concept:

R-3

Remove 1-90 Flammable Materials Exclusion
Areal/Termini:

[-90 between [-405 to I-5

Description: Alter current flammable cargo exclusion from [-90 by permitting transport of these
materials during late-night or off-peak hours, in conjunction with restricting combustible cargo traffic to

1-90 center roadway.

Evaluation results: Little or no effect on Trans-Lake mobility

RATING
Effectiveness: ' This concept would have little to no effect on Trans-Lake mobility, because
capacity is not an issue during off-peak time periods. There is not a clear tie O
between this concept and other aspects of the problem statement.
Impacts: Little or no impacts. ®
Cost: Low cost. ®
Recommendation: Drop from further evaluation. X

December 9, 1998



CATEGORY: ROADWAYS/TSM

Concept: R-6 Alternatively, general purpose capacity
Add 1 HOV lane and 2 General Purpose expansion could be restricted to the section
lanes in each direction of SR-520 east of either Lake Washington

. . Blvd. (Bellevue) or [-405 provided other
+  SR-520 between SR-202 and [-5 . .
Area/Termini: ¢ improvements provide Trans-Lake
Description: ~ HOV lanes would be added to SR-520 with mobility.

connections to current or projected HOV

capacity on [-5 and [-403, along with

provision for interchange connections at all
appropriate locations. Since general
purpose capacity on SR-520 is largely two
lanes from SR-202 to [-5, a third and fourth
general purpose lane would need to be
added in each direction. Alternatives
include:

e  Entirely new bridge structures at
surface and widening on land (10 lanes
total)

e Reconfigure existing bridge structure
and construct a new parallel structure,
with widening on land

e Provide capacity via a tube or tunnel
across lake, widening on land

e Double-deck existing bridge,
widening on land
e  Provide capacity by tube or tunnel.

Evaluation results: Very high impacts and costs; other similar concepts
adding fewer lanes should be retained and evaluated

RATING
This concept would theoretically add significant capacity to the SR 320 corridor (an
estimated 2000 vehicles-per-hour per lane, each way, or 2200 persons per hour), but
this level of use could not occur without substantial widening to [-5 and 1-405. The =Y
concept would not be expected to improve HOV or transit use, or support TDM
strategies because the additional capacity would attract more general purpose travel.

Effectiveness:

Significantly more right-of-way would be required than for R4 and R5. The
minimum needed is at least 120 ft, and the average would be 240 ft. The existing
roadway right-of-way is as narrow as 66 feet in places, and an average of 200 ft west
of [-405 and 300 ft to the east. Widening would cause significant displacements and
other unavoidable impacts in many resource areas, including neighborhoods, air
quality, water quality, and noise and vibration.

Impacts:

Cost: The cost of adding three lanes in each direction across Lake Washington on SR 520
is substantially more than the cost of the eight-lane option (R-5) or adding two lanes )
in each direction (R-4). Widening -5 and [-405 would further increase costs.

Recommendation: Consider dropping from further evaluation pending comments from the Study 2
Committee. » £
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CATEGORY: ROADWAYS/TSM

Concept:

R-8

Convert All General Purpose Lanes on the 520 Bridge to TransivHOV
Area/Termini:

SR-520 between [-405 and [-5

Description:

Incorporate restrictions on SR-520 to allow HOV and transit usage only between Montlake Bivd. NE (SR-
513) and 92 Ave. NE (in Clyde Hill. Provide appropriate striping and signage in advance of restricted
areas to properly channel non-eligible traffic off of SR-520. Also fumish applicable enforcement
infrastructure such as visual monitoring equipment and side bays for law enforcement vehicles.

Evaluation results: Diverted general-purpose vehicles would worsen
overall mobility
RATING
Effectiveness: Overall Trans-Lake mobility would worsen because a significant portion of the
7,000 general purpose vehicles traveling at peak hours on SR 520 wouid be
diverted to other roadways, adding to congestion on I-3, [-405, I-90 and SR 522.
All trucking would need to be rerouted. Currently, approximately 7,550 people ®)
use HOV or transit across SR 520 during peak hours, but more analysis would be
required to accurately estimate how many general purpose travelers this concept
would shift to HOV or transit.

Impacts: Traffic diverted from SR-520 would have substantial impacts on local roadways
and the regional transportation system.

Cost: Moderate cost due to increase transit service.

Recommendation: Drop from further evaiuation.

X
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CATEGORY:

Concept:

Areal/Termini:

Description:

ROADWAYS/TSM

R-10
Provide Reversible Barrier Separated HOV
lanes on SR-520

SR-520 between [-405 and I-5

a) Widen SR-520 (including the existing
bridges) to accommodate peak period
reversible center lanes. No intermediate
access or egress will be provided between
[-405 and I-5. The lanes will terminate far
enough in advance (or beyond) [-5 and
I-405 to safely accommodate weaving
movements, or could tie into HOV lane
additions on I-5. Modification of the
interchanges at Lake Washington Blvd. (in
Bellevue and Seattle), 108" Ave. NE, 92™

Ave. NE, 84™ Ave. NE, and Montlake Blvd.

NE (SR-513) also will be necessary.

b) Widen Evergreen Point Bridge to
accommodate a fifth lane to be dedicated
for HOV usage only. This lane would be
reversible in order to handle peak traffic
flows in both directions. Fixed or moveable
lane barriers would be installed to safely
separate adjacent lanes of opposing traffic.

Evaluation results: Small benefit relative to impacts and cost

Effectiveness:

Impacts:
Cost:

RATING

SR 520 currently has balanced traffic flows at peak periods and throughout the

day, but this concept would benefit only those people who travel from the Eastside _
to Seattle in the AM peak, returning at the PM peak. (To be compatible with the oN
[-5 Express lanes, SR 520 express traffic would need to be westbound in the AM, i

and eastbound in the PM.)

The right-of-way requirements would cause similar impacts as R6.

High cost relative to impacts and effectiveness.

Recommendation: Drop from further evaluation

e
e
X
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CATEGORY: ROADWAYS/TSM

Concept:

R-14

Restrict Lake Washington Blvd. (in Seattle) on-ramp to HOV usage only.
ArealTermini:

SR-520/Lake Washington Blvd. (Seattle) On-ramp

Description:
Restrict Lake Washington Blvd. on-ramp to HOV usage only. An option could be to limit this to peak

periods only.

Evaluation results: Small improvements in overall effectiveness;

substantial congestion in Montlake
RATING
Effectiveness: Transit and HOV usage would not significantly increase, and diverted traffic
would worsen conditions on local streets and at other ramps. Additional analysis
would be needed to measure effectiveness in reducing cut through traffic. The
eastbound on-ramp from Lake Washington Boulevard has 815 vehicles at the
AM-peak, and 445 in the evening. Diverted traffic would likely go to Montlake, O
doubling volumes there and causing significant queuing. Transit/HOV use at
Lake Washington Boulevard would not be more than currently at Montlake ramps,
which is 120 to 155 vehicles per hour in an area with higher levels of transit

usage.
Impacts: Impacts localized to the Montlake area.
Cost; Relatively low cost

o N~

Recommendation: Consider dropping from further evaluation pending comment from the Study
Committee.
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CATEGORY: ROADWAYS/TSM

Concept:
R-17
Close Access to SR-520 from the Montlake area during peak periods

Area/Termini:

SR-520 between 1-405 and SR-202

Description:

Close SR-520 on-ramps in during peak periods. The Montlake interchange (eastbound and westbound) and
the Lake Washington Blvd. interchange (eastbound) will be included in the closure.

Evaluation results: Loss of access to University area with extensive local
congestion; limited Trans-Lake benefit
RATING
Effectiveness: This would have significant travel impacts to two markets: 1) Eastside — UW (to

and from the east), and 2) Seattle — UW (to and from the west). Approximately

50,000 vehicles per day would divert to different routes in Seattle, causing O

extensive local congestion. Conditions could be severely aggravated at other

access points to SR 520, [-5 or SR 522.

impacts: Significant economic and social impacts would result from removing a primary
access point to the University District, one of the region’s designated urban
centers. Neighborhood impacts include reduced access, and increased congestion €
and cut-through traffic.

Cost: Relatively low cos:.

x @

Recommendation: Drop from further evaluation.
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CATEGORY: ROADWAYS/TSM

Concept:

R-18

Convert SR-522 to Limited Access

ArealTermini:

SR-522 between [-5 and [-405

Description:

Provide a limited access freeway along the entire route of SR-522. Improve major at-grade intersections
with grade-separated roadways. Provide full Interchanges in the vicinity of N. 80® St., N. 95" St.,
Northgate Way, Roosevelt Way, NE 145" St. (SR-523), NE Ballinger Way (SR-104), Jaunita Dr. NE, and
98™ Ave. NE. Eliminate minor at-grade intersections by constructing cul-de-sacs and frontage roads for
local traffic. Tie into existing limited access portions of SR-522 at [-5 and [-405.

Evaluation results: Small benefit to Trans-Lake travel with extensive
business and community impacts
RATING
Effectiveness: The existing SR 522 is an eleven-mile long, five-lane arterial with multiple traffic

signals, connecting [-405 with [-5. Travel patterns reflected in the PSRC regional

travel model show that because of its location at the north end of the lake, SR 522

can attract at best only 10% more Trans-Lake trips than it does today (16%), for a

total of 26% (all other trips would have to go too far out of their way to use the ¢

facility). Savings in travel time would be 5 to 15 minutes, and capacity could

double, but local circulation and access would have to be replaced with new

roadways.

Impacts: Business and community impacts would result along much of the 11-mile corridor
as properties lose or have reduced access to SR 522, and as the highway becomes
more of a neighborhood barrier. Affected land uses include commercial,
industrial and multi-family housing. Noise, air quality and water quality impacts
would increase with higher traffic volumes.

Cost: High cost from right-of-way and relocation.

Recommendation: Drop from further evaluation.

x O

December 9, 1998



CATEGORY: ROADWAYS/TSM

Concept:

R-19

Eight-Lane SR 522
Area/Termini:

SR-522 between -5 and [-405

Description:
Widen the existing SR-522 alignment to include 8 lanes and retain as a primary arterial. Provide new
sections of alignment to keep the new 8-Lane roadway alignment segregated from the current Lake City

Way alignment between NE 125" St.

Evaluation results: Small benefit to Trans-Lake travel relative to high

impacts and cost
RATING
Effectiveness: As in R-18, travel patterns reflected in the PSRC regional travel model show SR
522 can attract a maximum of 10% more of the total trips across or around the
lake, or a total of 26%. While this concept would increase capacity by 70% to ™
80% and reduce travel time by 2 to 9 minutes through the corridor, it would not
significantly relieve problems on other Trans-Lake routes.

Impacts: Significant business and community impacts due to the additional right-of-way
required along 11 miles of corridor in an urbanized area. Affected land uses O
include commercial, industrial and multi-family housing.

Cost: High cost from right-of-way relocation. ™
X

Recommendation: Drop from further evaluation.

Note: Already considered and screened out of the SR-522 Multimodal project because
of impacts and inconsistency with regional goals.

December 9, [998



CATEGORY: ROADWAYS/TSM

Concept:

R-25

New East-West Highway

ArealTermini:

County Line Corridor between [-5 and [-405
Description:

Develop a new highway corridor north of Seattle separate from the existing SR-522 corridor. The limited-
access freeway (with HOV lanes) would be an eastward extension of SR-104 from [-5 along NE 244" St. to
[-405. Full or partial intermediate interchanges would be constructed at Cedar Way, Brier Road (55" Ave.
NE), Locust Way (61% Pl. NE), Meridian Ave. (80" Ave. NE), and SR-520).

Evaluation resuits: Small benefit to Trans-Lake travel relative to high

impacts and cost

Effectiveness:

Impacts:

Cost:
Recommendation:

The northern location of this facility would not make it attractive to most Trans-
Lake travelers, attracting a maximum of 13 to 17% of total trips. Approximately
16% of total Trans-Lake trips are currently carried by SR 522, and SR 322 could
attract at most 26% of the trips. (See R-18 and R-19) A new east-west freeway at
the County line would likely split this maximum “north end” share of total trips
with SR 522.

Significant environmental and community impacts would occur. Displacements.”
assuming a 300 foot ROW and based on future land use designations for the
corridor, could include 113 acres of residential use property and 50 acres of mixed
use.

High cost from right-of-way and relocation.

Consider dropping from further consideration pending comments from the study
committee

RATING

&

O

O

?
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CATEGORY: ROADWAYS/TSM

Concept:
R-26
New Corridor - North-South freeway between I-5 and Lake Washington

Area/Termini:

Seattle east of [-5

Description:

This concept proposes a new freeway corridor through a highly developed area, similar to the original R.H.
Thomson expressway idea from years ago.

Evaluation results: Little benefit to Trans-Lake travel with high impacts

and costs
RATING

Effectiveness: This new corridor through a heavily urbanized area of Seattle would have
significant costs, high levels of environmental impacts, would provide little benefit @)
to Trans-Lake travel because it would not improve east-west mobility.

Impacts: Severe impacts to Madrona Park, Montlake, Ravenna, and other highly developed
areas in Seattle.

Cost: High cost due to right-of-way and relocation.

Recommendation: Drop from further evaluation.

xO O

December 9, 1998



CATEGORY: ROADWAYS/TSM

Concept:
R-38

Eliminate HOV lanes
Areal/Termini:
All Limited-Access and Primary Arterial Highway Corridors in the Study Area

Description:
Remove all HOV restrictions from all freeway and arterial road corridors, converting them to general-
purpose use. Re-stripe all HOV lanes, reconfigure existing direct access ramps, and remove HOV bypass

lanes on on-ramps.

Evaluation results:

Effectiveness:

Impacts:

Cost:

Recommendation:

HOV lanes are integral to the MTP and Sound Transit plans for express bus
service. Elimination of HOV lanes would expose express buses and other HOVs to
congested traffic creating a disadvantage to shifting from SOV to HOV use.
Vehicle occupancy would go down, resulting in more vehicles using the existing
number of lanes.

Regional air quality is impacted by congestion. If air quality were reduced below
federal Clean Air Act standards resulting from the conversion of HOV lanes,
stricter measures to improve air quality would be imposed.

5% to 30 % of state, county and municipalities’ transportation budget comes from
federal funds. If air quality regulations are not met agencies could be sanctioned,
making them ineligible from receiving transportation funding. The state could
also be required to return the federal funds used for HOV construction. The
removal of HOV restrictions would violate a mandate from the FHWA that came
with the funds used for most of the region’s HOV lanes. Violations of federal air
quality standards can also preclude the use of federal funds.

Drop from further evaluation.

RATING

®)
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CATEGORY: ROADWAYS/TSM

Concept:
R-40

HOV Lane Use by Non-HOV Vehicles

Area/Termini:
All Limited-Access Highway Corridors in the Study Area

Dption:

a) Allow SOVs free use of HOV lanes during off-peak times. Sign each HOV corridor to indicate restricted
hours for SOV usage. Peak hours would be set separately for each corridor based on the traffic volumes and

commuting patterns.

b) Allow commercial vehicles free use of HOV lanes during off-peak times. Sign each HOV corridor to
indicate restricted hours for SOV usage. Peak hours would be set separately for each corridor based on the

traffic volumes and commute patterns.

Evaluation resuits: Low effectiveness due to increasing peak periods

Effectiveness:

Impacts:
Cost:
Recommendation:

Off-peak periods will become steadily smaller in the future, reducing the
effectiveness of this concept. Commercial-only use of HOV lanes has operational
problems associated with having large, slow-moving vehicles in the inside (left)
lane, which typically operates at higher speeds. Free SOV use in off-peak periods
is common in other parts of the country, but it does not address the problem of
peak-period congestion for Trans-Lake travel.

Some impacts from toll facilities.
Moderate costs for enforcement,

Consider for further evaluation pending comment by the Study Committee.

RATING

®)

Ve ©
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CATEGORY: ROADWAYS/TSM

Concept:

R-43:

Provide Access to SR 520 from E. Madison St.

Areal/Termini:

New alignment from E. Madison St. at 23dr Ave. E. to SR-520

Description:

Keep and improve the ramps in the Washington Park Arboretum, but provide access only via a tunnel
under the Arboretum from E. Madison Street. This concept would require arterial street improvement and
possibly realignment along E. Madison St. to the tunnel entrance. Changes to the Arboretum ramps would
also be required.

Evaluation results: Tunnels will be considered in the development of

enhancements
: RATING
Effectiveness: Overall usage would not increase. The east bound on-ramp from Lake
Washington Boulevard has 815 vehicles at the AM-peak and 445 in the evening. O
Impacts: Tunnel portals would have impacts to Madison Park and Arboretum. '
Cost: Tunnel would be expensive due to high water table near Lake Washington. )
Recommendation: Drop from further evaluation. X

Rating Key

&) o “
Worst Best



CATEGORY: ROADWAYS/TSM

Concept:
R-4]
Ingress/Egress on Opposite Sides of the Freeway (in each direction)

Area/Termini:

All Limited-Access Highway Corridors in the Study Area

Description:

Reconfigure existing interchanges to allow inside (median) and outside entrances and exits to reduce
weaving movements and increase capacity. Endeavor to balance entering and exiting volumes through
strategic spacing of the access points, as well as traffic movements on connecting arterial streets.

Evaluation resulits: Increased weaving conflicts would reduce safety and

throughput
RATING

Effectiveness: The HOV lanes are, or soon will be, on the median side lanes on [-405. The use of

median ingress/egress will increase the number of HOV/non-HOV conflicts. It

also will induce weaving in the general-purpose lanes, and force reconstruction of O

the arterial network. This reconstruction may put intersections in undesirable

locations, such as in the middle of a structure.
Impacts: Some impacts from new ramp structures. o
Cost: Moderate to low cost. [+ Y

Recommendation: Drop from further evaluation.

December 9, 1998
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Preliminary Definitions of Solution Sets

Conceptual design details of key elements of each solution
set, as considered in transportation, environmental and cost

evaluations.

Originally distributed to committee March 15, 1999, and
revised and updated for Evaluation Materials in May 1999.



No Action:
Key Elements

SR 522 Adds Limited Transit Priority
Improvements. GenerallK, two general
purpose lanes are in each direction, and
transit only lanes would be in various
segments of the corridor.

SR 520, east of NE 104th, has one HOV |
direction currently under construction.

westbound HOV lane from NE 104th to Lake
Washington would remain.

1-90 would retain its current (1999)
configuration with reversible express
lanes.

Regional Express and Local Bus Services connect maj
centers in region via SR 520, I-90 and SR 522, with
average frequencies between 7 and 12.5 minutes at
peaks. Local transit service levels increase slightly
above current levels.

Moderate-level TDM programs and land use plans
support a shift from single-occupant vehicle use to
alternative modes such as transit.

Revised March 15, 1999
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from approximately Bellevue Way to West Lake Sammamish Parkway. The existing Westbound HOV lane from
104th to Evergreen Point Road would remain. A new interchange will be constructed at NE 40th St.

SR202
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MTP ‘98: Key
Elements

SR 522 Adds Transit Lanes and Transit
Priority Improvements. (Details follow.)

SR 520 adds one HOV in each directiong— /Nl
with direct connection to I-5 express

lanes, and HOV-to-HOV direct access
connections to 1-405. (Details follow.)

I-90 includes light rail to Bellevue aSEREEERSE
and Overlake. (Details follow.)

Regional Express and Local Bus Services
connect major centers in region via SR 520,
1-90 and SR 522, with average frequencies
between 7 and 12.5 minutes at peaks. Local
transit service increases about 20% above
current levels.

Aggressive-level TDM programs and land use plans
support shifts from single-occupant vehicle use.
(Details in separate TDM discussion paper.)

Neighborhood Enhancements, Mitigation, and Non-
Motorized facilities remain to be determined.
Revised March 15, 1999
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and a southbound transit-on

ly lane from 73rd Avenue NE to SR 523 (NE 145th Street).
In MTP 98, the transit-only lane would be extended fr

As in No Action, the SR 522 corridor would have two general purpose lanes in each direction, with a transit-
lane northbound from NE 16th Street to 73rd Avenue NE (just east of Juanita Drive NE/68th Avenue NE),

om 73rd Avenue NE to downtown Bothell. North and

South of the Lake City business district, a parking lane would be used during peak ho
bypass. Traffic signals would give priority to transit vehicles throughout the corridor.

MTP ‘98

urs as a transit-only queue

SR 522 with Transit Priority and

Transit Bypass Lanes
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%4 Interchange Improvement Diagram provided
One HOV lane would be added to each direction of SR520 between I-5 and W. Lk. Sammamish Parkway. The
project would include:

Detail A: Direct connection between SR520 HOV lanes and I-5 express lanes
Detail B: Interchange modifications at Montlake including a relocated transit station
Detail C: Interchange modifications at [-405, including direct access HOV ramps

Information on the Mercer Street Interchange on [-5, with improved connections to SR520, is shown in a separate
project figure.

Note: HOV lanes are shifted from the right side to the left (median) side of the roadway throughout the corridor.

MTP ‘98
SR 520 with added HOV Lanes
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MTP “Flipped”: Key
Elements

renamed from“MTP Modified”

m SR 522: As detailed in MTP*

m SR 520 adds one HOV (as detailed in
MTP))

m A light rail line generally along SR 520 from
downtown Seattle to Bellevue, and on NE 8th
to Overlake. (Details follow)

m 1-90 would have a continuous 2-way HOV on
the center roadway. (Details based on Sound
Transit study.)

m Regional Express and Local Bus Services: as detailed in
MTP ‘98

m TDM and land use: as detailed in MTP ‘98

m Neighborhood Enhancements, Mitigation, and Non-
Motorized facilities remain to be determined.

* Committee members recommended continuous
HOV treatment on SR 522 and SR 523. This
treatment is included in the Roadway/Bus solution set. Revised March 15. 1999
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Roadway/Rail: Key
Elements

(formerly “Everything A”)

SR 522 Includes Transit Lane and R 522

Transit Priority treatments, with grade-
separation at two intersections.
(Details follow.)

SR 520 adds one GP in each direction,
with no new HOV. New access to the
Mercer area is provided. (Details follow.

Light rail from downtown Redmond to
University District to Ballard, with a lake
crossing beside SR 520. (Details follow.)

I R R R RN N ITEE R

Light rail on 1-90 from downtown Seattle to
downtown Bellevue to Kirkland/Totem Lake. wu=s
Transfers to Redmond-Ballard line at Northup Seattle
Way/NE 116th Avenue NE. (Details follow.) Tote
— |-90 center lanes across the lake would be
replaced by rail.

Where light rail service coincides with Regional Express and
Local Bus Services, bus routes will feed to light rail for Trans-
Lake crossings. Other routes and service levels would be the
same as MTP.

TDM and land use programs are the same as MTP.

Neighborhood Enhancements, Mitigation, and Non-Motorized
facilities remain to be determined.

Revised March 15, 1599
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dInterchange Improvement Diagram provided

One general purpose lane would be provided in each direction, with no new HOV lanes. The improvements
under this scenario include:

« A direct connection between the Mercer area and SR 320, with no other modifications to Mercer
Interchange (Detail A).

« A reconfigured Montlake interchange, including a new connection to Pacific serving all traffic between
SR 520 and the University area. Traffic to and from the Montlake area south of SR 520 would have

modified connections (Detail B).

« The 1-405/SR 520 interchange would have minor changes from No Action (Detail C).

Roadway/Rail
SR 520 with added
General Purpose Lane
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One general purpose lane would be provided in each direction, with no new HOV lanes. The improvements
under this scenario include:

« A direct connection between the Mercer area and SR 520, with no other modifications to Mercer
Interchange (Detail A).

« A reconfigured Montlake interchange, including a new connection to Pacific serving all traffic between
SR 520 and the University area. Traffic to and from the Montlake area south of SR 520 would have
modified connections (Detail B).

« The I-405/SR 520 interchange would have minor changes from No Action (Detail C).

Roadway/Rail

SR 520 with added
General Purpose Lane
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Roadway/Rail
SR 522 and SR 523 with Grade Separation
Detail B (Grade Separation at SR 104)
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This package of improvements has the same transit lanes and transit priority signal systems as considered in

MTP ‘98, but it

also would consider grade separating the intersections, at SR 104 and at NE 61st. The grade

separated intersections would be as shown below.

SR 104 — Grade Separation

61st Avenue NE — Grade Separation

/

SR 522

Roadway/Rail
SR 522 Transit Priority, Transit Lanes
and Grade Separated Intersections
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New Crossing: Key
Elements

(formerly “Everything B”)

SR 522
SR 522 adds Transit Priority and Transit Lanes

from 1-405 to SR 523. SR 523 adds transit
priority treatments from SR 522 to I-5. (Details
follow.)

New four lane arterial connection between
Sand Point Way NE at NE 85t Street in

Seattle, and NE 124t Street in Kirkland. .
(Details follow.) .
Rist

Light rail on new arterial’s bridge, from dattle rails
downtown Redmond to U. District to .
downtown Seattle. (Details follow.} .
SR 520 adds one HOV in each direction .
and would connect to |I-5 express lanes. .
(As detailed in MTP.) .
| |

u

Light rail from downtown Seattle to downtowsle.a
Bellevue to Redmond. (Details follow.)
— Forecasts assume |-90 center lanes would be
replaced by rail.

Where light rail service coincides with Regional Express ax
Local Bus Services, bus routes will feed to light rail fo
Lake crossings. Other routes and service levels would be the

same as MTP.

TDM and land use programs are the same as MTP.

Neighborhood Enhancements, Mitigation, and Non-Motorized
facilities remain to be determined.
Revised March 15, 1999
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As in No Action, the SR 522 corridor would have two general purpose lanes in each direction, with a transit-

only lane northbound from NE 16th Street to 73rd Avenue NE (just east of Juanita Drive NE/68th Avenue NE),
and a southbound transit-only lane from 73rd Avenue NE to SR 523 (NE 145th Street).

As in MTP ‘98, the transit-only lane would be extended from 73rd Avenue NE to downtown Bothell. In addition,
traffic signals would give transit vehicles priority along SR 523 and on SR 522 from SR 523 to I-405.

New Crossing

SR 522 with Transit Priority and
Transit Bypass Lanes, and

SR 523 with Transit Priority
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A four-lane arterial connecting Sand Point Way in Seattle, just north at the NOAA facility, and NE 124th Street
in Kirkland. A floating bridge would be required, which would also provide a crossing for light rail. A tunnet
would be used on the Eastside, to provide the right-of-way needed for the arterial and light rail, in a connection
to NE 124th Street. The Seattle side connection is shown in Detail A, and Detail B shows the Eastside portals
and connection. Segments of Sand Point Way and NE 124th Street would need to be widened.

New Crossing
Kirkland to Sand Point Arterial
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Kirkland to Sand Point Arterial
Detail A (Arterial connection to Sand Point Way)

New Crossing
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A Tunnel connection between
124th Avenue NE to
Potential NE 124th St
Tunnel Portal Location

Potential tunnel portal would be below
NE Juanita Drive and would transition to an
elevated structure and then to a Floating Bridge

NOT TO SCALE New Crossing
Kirkland to Sand Point Arterial
Detail B (Eastside Tunnel Portals
N and Connections)

N
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Roadway/Bus: Key
Elements

SR 522 includes an HOV lane each way
from 1-405 to SR 523, grade separations
at two intersections, and an HOV lane on
SR 523. (Details follow.)*

A new freeway connection between 1-405
and I-5. Provide two GP and one HOV each
way; Freeway assumed to be in a tunnel.
(Details follow.)

A bus and passenger only ferry connecting
Kirkiand to Sand Point. (Details follow.) S

SR 520 adds one HOV and one GP in ea

At 1-5, HOV lanes would connect to |-5 express laneg
(which would operate two-way). The GP lanes to
arterials in U. District and at Mercer/ Fairview. To
the east, GP and HOV terminate at W. Lake
Sammamish Blvd. (details follow.)

I-90 would have continuous 2-way HOV
operations on the center roadway.

In Bellevue, on 148th Avenue NE, improved arterial
connection between SR 520 and 1-90. (Additional
information to be provided at March 24 committee megd

Regional Express and Local Bus Services at same
levels as MTP, with restructuring to provide feeder
service to SR 520 corridor and continue express
bus routes on I-90.

TDM and Land Use programs the same as MTP

Neighborhood Enhancements, Mitigation, and Non-Motorized
facilities remain to be determined.

Revised March 17, 1999

* SR 522 mprovements descrbed incorrectly in March 15 version.
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EZ Interchange Improvement Diagram provided

The SR 522 corridor would have two general purpose lanes in each direction, with HOV lanes added from
[-405 to SR 523(assumed as an outside HOV lane). On SR 523, HOV lanes would be added, with a direct-
connection ramp to I-5 HOV lanes(Detail A). Grade separations would be provided on SR 522 at SR 104
(Detail B) and 61st Avenue NE(Detail C).

Roadway/Bus
SR 522 and 523 with HOV lanes
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Roadwa X/Bus
SR 522 and SR 523 with Grade Separation
Detail B (SR 522 Grade Separation at SR 104)
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New 6 lane Freeway - I-5 to [-405
(Tunnel Option)

s

« 2 GP lanes and 1 HOV lane in each direction

I-3 Connections (Detail A)
- Direct reversible connection for WB HOV to SB Express lanes and NB Express lanes to EB HOV

- GP conections to/from I-5 mainline North and South
- Collector-distributors between NE 70th St area and NE 85th St along I-5

1-405 Connections (Detail B)

- Direct HOV to HOV connections; all directions

- GP connections to/from I-405 mainline North and South

- 2 lane collector-distributor from NE 70th St. Interchange through NE 85th St.

SR 513
- On-off ramps at SR 513 to/from the South

Roadway/Bus
New 6 Lane Freeway
I-5 to 1-405
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Bus transit and passenger service would be provided between Kirkland and Sand Point with continued transit
service to the University of Washington.

In Kirkland, potential sites would be near Houghton Beach Park/Carillon Point off of Lake Washington Boulevard
and is located approximately 1 mile south of the Kirkland City Center. The Seattle landing is assumed near the
Sand Point NOAA Facility, at the north end of Sand Point near the National Oceanic and Atmospheric
Administration (NOAA) offices, near Sand Point Way. Crossing times would be approximately 20 minutes,
with frequencies of 30 minutes at peak periods. Loading and unloading times, and travel times on transit between
a traveler’s start and end points would be factors for average travel time.

Last Revised: 0¥/ 15/99

Roadway/Bus: Bus-Passenger Ferry Route
Kirkland - Sand Point Bus and Passenger Ferry



Maximize
Alternatives: Key
Elements

SR 522 Adds Transit Lanes and Transit > R222
Priority Improvements from 1-405 to I-5
(same as MTP)

lrkland-
Passenger-only ferry connecting ontlake
downtown Kirkland to Montlake. (Details passendar
follow.) ferns:

et
]

At the system level, SR 520 will be o’ :

converting one GP to HOV in each
direction will be examined as a Issaguah-
separate option. BelleVte- ufuu

Kirkland rail =
Light rail from downtown Seattle to downtow ‘} "
Bellevue to Redmond. (Details follow.) JU

— Forecasts assume 1-90 center lanes wodil§ ® * B0 &8 ®= =
be replaced by rail. Seat L) ell
e o

A9
Sagun
e-
Issaquah-Bellevue to downtown Kirkland rail

rail (Details follow.) /

considered as defined in No Action, ** SR590 %

with no new HOV lanes. The effect ; _
-
1

Where light rail service coincides with Regional Express and
Local Bus Services, bus routes will feed to light rail for Trans-
Lake crossings. Other routes and service levels would be the
same as MTP.

Very aggressive TDM programs and land use plans to
support shifts from single-occupant vehicle use. Includes
use of congestion-pricing measures. (Details in TDM
discussion paper.)

Neighborhood Enhancements, Mitigation, and Non-
. faciliti J ; .
Motorized facilities remain to be determined Revised March 15, 1999
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E 45TH

Passenger-only service would be provided between Kirkland and the University of Washington. In Kirkland,
the Downtown Boat Launch is the assumed landing, which is adjacent to downtown commercial and residential
areas. In Seattle, the University of Washington Waterfront Activities Center (WACQ) is assumed, which is located
immediately east and adjacent to Husky Stadium, and within walking distance of the Campus Sports facilities,
the Health Sciences Complex, and the Central Campus. Crossing times would be approximately 25 minutes,

with frequencies of one hour at peak periods. In considering door-to-door travel times, wait time, transit transfer,
and walking time would be factors. ‘

Maximize Alternatives: Passenger
Only Ferry Route

Last Revised: 03/15/99 Downtown Kirkland to University of Washington
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Executive Summary

The purpose of this report is to define the Transportation demand management (TDM) strategies that
should be incorporated into Trans-Lake solution sets, and to assess the likely effectiveness of those
measures. TDM strategies are targeted at managing or reducing travel demand rather than increasing the
supply of transportation facilities. Six broad categories of TDM Strategies were examined as part of this
report: TDM Support Infrastructure, Employer-Based Strategies, Vanpooling, Alternative
Transportation Products and Services, Financial Disincentives to Driving Alone, and Land Use
Strategies. For the Trans-Lake Study, a two-level strategy for incorporating TDM into the solution sets
has been developed. The first or base level would only be included in all solution sets. The second,
more aggressive level of TDM would be added to the Maximize Alternatives solution set.

The base level TDM strategy would include the following two basic elements:

(1) A subregional agreement among all jurisdictions within the Trans-Lake study area to adopt
performance goals for reducing travel. This agreement would be implemented by amendment to
local jurisdiction comprehensive plans, which would identify specific policies and actions to achieve
those goals. Monetary incentives for jurisdictions meeting the SOV travel reduction goals would be
provided for projects that promote alternative travel modes. The monetary incentives could be
coupled with monetary penalties for jurisdictions failing to meet the SOV travel reduction goals or
for jurisdictions failing to make reasonable progress towards meeting the goals. Each jurisdiction
would be given the flexibility to implement TDM strategies appropriate to their specific situation.
The potential effectiveness of each solution set is summarized in Table 1 and the specific TDM
strategies to be considered for implementation are summarized in Tables 2 and 3 later in this
document. These strategies would be used as a starting point for each jurisdiction to determine the
specific strategies to implement. This process would require a new Memorandum of Agreement
among Trans-Lake study area jurisdictions. This could also involve new State- or County-wide
legislative action to formally establish the system for providing monetary incentives and enforcing

monetary penalties.

(2) Actively pursue regional and State actions to increase funding support for TDM activities.
Specific TDM strategies to pursue in this category include:

e Capital costs for additional vanpools.
e Operating cost subsidies for existing and future vanpool services.

¢ Increased subsidies to support business and occupation tax credits for implementing TDM
programs.

¢ Funding for demonstration projects in the land use area to implement transit-oriented
development or other innovative efforts.

¢ Funding for parking cash-out programs.

e Funding for possible expansion of the Commute Trip Reduction (CTR) program to include a
greater number of employers.
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TABLE 1. ESTIMATED TRIP AND VMT REDUCTION FOR EACH SOLUTION SET

COMPARED TO NO ACTION.
Solution Set VMT Reduction Peak Period Travel Reduction Daily Travel Reduction
MTP ’98 3t05% 2 to 4% 1t03%
MTP Flipped 3t05% 2t04% 1t03%
Roadway-Rail 1t02% 0to 1% 0to 1%
New Crossings 4 1t02% 0to 1% 0to 1%
Roadway-Bus 0 0 0
Maximize Alternatives Up to 20% Upto 15% Up to 10%

The second level of TDM strategies would include all of the strategies contained in the base package,
plus the following additional strategies:

1. Expanding CTR to include all employers, regardless of size.

2. Establishing a dedicated funding source for a greatly expanded vanpool program to fund
additional vehicles and subsidize operating costs.

3. Implementing free or reduced cost rail and/or bus service on Trans-Lake Washington
corridors.

4. Implementing two specific financial disincentives to driving alone:

— Increased parking costs within all study area employment centers by $0.50/hour. Regional or
local legislative action would likely be required to implement this strategy.

— Congestion pricing on all existing Trans-Lake corridors (I-90, SR-520, SR-522). This system
would be implemented using automatic vehicle identification transponders to identify and record
the presence of a vehicle at a single location on each roadway. This system would also record
the time when a vehicle was passing over this location to allow for higher charges during
congested time periods. HOVs in this system would be charged a greatly reduced fee or not be
charged at all. A base charge of $1.00/trip was assumed with higher charges up to $5.00/trip
during peak travel periods. To balance demand among the three Trans-Lake corridors, different

The effectiveness of the two TDM strategy levels was estimated and compared to the No Action Solution
Set. With the No Action Solution Set, there would continue to be some emphasis on TDM strategies
similar to existing programs currently in place. Effectiveness of the base TDM strategy level varies
among the solution sets. The base level TDM package results in lower trip and VMT reductions
compared to No Build for solution sets with additional general purpose vehicle capacity. With the
second level of TDM strategies added to the Maximize Alternatives solution set, trip and VMT
reductions increase substantially. Table 1 summarizes the potential trip and VMT reduction estimates
for each solution set compared to the No Action solution set.
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Introduction

Transportation demand management (TDM) strategies are targeted at managing or reducing travel
demand rather than increasing the supply of transportation facilities. They may include programs to shift
demand from single-occupant vehicles to other modes such as transit and ridesharing, to shift demand to
off-peak periods, or to eliminate the demand for the trip altogether. This memo lays out a two-level
strategy for TDM. The first or base level would be included in all the solution sets. The second level
would be added to the base strategies for the Maximize Alternatives Solution Set.

TDM is not new to the region or to the Trans-Lake Washington study area. The 1995 Metropolitan
Transportation Plan assumes an aggressive TDM program that would accomplish a substantial reduction
in the rate of growth in vehicle trips over the next two decades. However, the region is still moving
toward actually identifying, implementing and funding all the envisioned programs. In November 1998 a
TDM Action Strategy was endorsed by the Regional Council’s Transportation and Growth Management
Policy Boards as the framework to guide the region’s efforts in TDM. Regional transportation staff
developed this strategy over the past two years. As the introduction to their strategy states “ The next step
is to develop a work program to carry the strategy forward”. Including these strategies in the Trans-Lake
solutions is one way of moving these strategies from theory to reality. If TDM strategies are not
implemented, regional traffic delays are anticipated to be considerably worse than is forecasted by the

MTP.

Comprehensive land use plans that promote development patterns that reduce land consumption, vehicle
trips and air pollution are a key TDM strategy. This pattern of spatial development, along with
supportive design guidelines and zoning regulations, is what we call “land use” as a TDM strategy.

Land use within the study area is planned and regulated by the various local governments within the
study area. Each city and town has a comprehensive land use plan and map which describes how it
desires growth and redevelopment to occur over the next 20 years. These plans were prepared in the
1994-5 timeframe to comply with the state’s Growth Management Act requirements. Overarching the
local plans is the Puget Sound Regional Council’s VISION 2020 1995 Update, which established the
generalized vision for growth management and transportation for the entire central Puget Sound region.
Nesting inside of VISION 2020 but also overarching the local government plans within the Trans-Lake
Study Area are King County’s Countywide Planning Policies. Any Study Committee recommendations
about revisions to VISION 2020 and Countywide Planning Policies would need to be adopted by PSRC
and King County; recommendations about revisions to local land use plans and regulations would need
to be implemented by the local jurisdictions in the study area.

The Growth Management Act allows amendments to be made to comprehensive plans no more
frequently than once a year. The first major revision cycle is coming up in the next several years. GMA
requires that no later than September 1, 2002, King County must review and evaluate how growth has
actually occurred versus what the various local plans envisioned for the county, and based on its
findings, propose amendments to the county-wide planning policies and city comprehensive plans. Also
by September 1, 2002, the cities must review and, if needed, revise their comprehensive plans and
regulations. As part of this upcoming review, the local governments must calculate their buildable lands
and determine whether there are sufficient suitable lands to accommodate the countywide housing and
employment projections. They must also determine the actual density of housing that has been
constructed and the actual amount of land developed for commercial and industrial uses within the urban
growth area since the adoption of the plans. These data will answer many of the questions about whether
the densities discussed below are achievable under current zoning, or whether rezoning would be

TRANS-LAKE WASHINGTON STUDY MARCH 15, 1999
TRANSPORTATION DEMAND STRATEGIES/DISCUSSION AND EFFECTIVENESS ESTIMATES PAGE 3

C:\My Documents\translake finahGraphics\TDM.doc



required. A copy of a future housing density map reflecting information in local comprehensive plans is
included as an attachment to this report.

The upcoming review cycle for VISION 2020, the Countywide Planning Policies and the local compre-
hensive plans is fortuitous because it means that any TDM and land use strategy recommendations made
by the Study Committee will be timely—being made at the beginning of the review cycle. The Study
Committee recommendations could be packaged in the form of a recommendation that local govern-
ments include a transportation demand management element in their revised comprehensive plans to
meet a performance goal such as automobile VMT or trip reductions. With this requirement, local
governments would be given the flexibility to implement a tailored package strategies specific to their
community. For example, Oregon law now requires in Metropolitan Planning Areas of more than

1 million population that plans be designed to achieve a 10 percent reduction in automobile vehicle miles
traveled per capita by the end of a 20 year planning period. Alternative performance standards are also

allowed under certain conditions.

To facilitate the discussion in this document, TDM strategies have been organized into the following
categories:

TDM support infrastructure and public mode support measures
- Vanpooling

Employer-based strategies

Alternative transportation products and services

Financial disincentives to.driving alone

Land use strategies

All of these strategies would be available to local jurisdictions for implementation.

Base TDM Level (Applies to MTP '98, MTP Flipped, Roadway/Raif, New
Crossings, and Roadway/Bus Solution Sets)

At the base TDM level, existing TDM programs and facilities and planned strategies that are reasonably
foreseeable are assumed to be in place throughout the Trans-Lake study area. All of the ongoing TDM
activities throughout the Trans-Lake study area would continue, including CTR. This base level is very
similar to the strategies included in the MTP. In addition, the base level TDM strategy would include the
following basic elements: (1) A subregional agreement among all jurisdictions within the Trans-
Lake study area to adopt performance goals for reducing travel. This agreement would likely be
part of local jurisdiction comprehensive plans. Monetary incentives for jurisdictions meeting the SOV
travel reduction goals to provide increased funding for projects that promote alternative travel modes.
The monetary incentives could be coupled with monetary penalties for jurisdictions failing to meet the
SOV travel reduction goals or for jurisdictions failing to make reasonable progress towards meeting the
goals. Each jurisdiction would be given the flexibility to implement TDM strategies appropriate to their
specific situation. A description of individual TDM strategies, along with estimated effectiveness, are
provided later in the document. A list of possible strategies and potential effectiveness is summarized in
Table 2. These strategies would be used as a starting point for each jurisdiction to determine the specific
strategies to implement. This process would require a new Memorandum of Agreement among Trans-
Lake study area jurisdictions. This could also involve new State- or County-wide legislative action to
formally establish the system for providing monetary incentives and enforcing monetary penalties. (2)
Actively pursue regional and state actions to increase funding support for TDM activities. Specific
TDM strategies to pursue in this category include:
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e Capital costs for additional vanpools.
» Operating cost subsidies for existing and future vanpool services.
o Increased subsidies to support business and occupation tax credits for implementing TDM programs.

e Funding for demonstration projects in the land use area to implement transit-oriented development
or other innovative efforts.

e Funding for parking cash-out programs.

e Funding for possible expansion of the Commute Trip Reduction (CTR) program to include a greater
number of employers.

Many of the TDM elements at this level are consistent with the Adopted TDM Action Strategy for the
Central Puget Sound Region developed by the Regional TDM Advisory Committee (November 1998).
The following generally describes the specific optional elements included in the Base TDM level.

TDM Support Infrastructure and Public Mode Support Measures

Description

The TDM support infrastructure varies among the five solution sets with the Base TDM Level. Any
transit facility or service improvements, HOV lanes, and nonmotorized facilities included in these
strategies are important to provide alternatives to single-occupant vehicle travel. These facilities and
other support measures are the backbone of any comprehensive TDM strategy.

implementation

TDM support infrastructure is implemented by Jocal jurisdictions, often in conjunction with federal or
statewide agency cooperation and grant money. In some cases, state or regional agencies are the
implementing agency. One method to ensure increased and regular funding for these types of projects
would be to establish a regional commitment for using a dedicated portion of federal Nextea money.

Vanpooling

Description

This TDM strategy has been one of the most successful strategies over the last 20 years. There is
potential for additional growth, particularly in suburban areas with lower levels of transit service.
Vanpooling in the Trans-Lake study area could be expanded in many ways, including incentives and
financing programs for additional owner-operated vanpools; increased marketing and promotion of
vanpool services; and, organizing a regional or subregional vanpool operators consortium to provide
cooperative van maintenance, driver training and insurance premiums. The different solution sets would
have a somewhat different emphasis on expanding current vanpooling activity and programs. Solutions
sets with added HOV facilities on Trans-Lake corridors such as the MTP or MTP Flipped Solution sets
would be the best candidates for an increased vanpooling emphasis.
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Implementation

An expanded vanpoo! program would most likely be implemented by local transit operators with support
from local jurisdictions and private sector employers. A state or regional funding source could be
established to subsidize capital and operating costs.

Employer-Based Strategies

Description

This category includes numerous individual strategies, many of which are implemented as part of the
State CTR requirements or as conditions of approval for development projects. Strategies in this category
include transportation management associations; alternative work schedules; parking management;
facility amenities (bicycle parking, showers, and pedestrian walkways); carpool, vanpool, and transit
subsidies; and guaranteed ride home programs. CTR is assumed to continue to be applicable for
employers with 100 or more employees. The different solution sets would also have a different emphasis
in this TDM category. Solutions sets with added rail transit facilities on Trans-Lake corridors would be
complemented by transit shuttles between major employment/residential centers and rail stations and
pedestrian-oriented development around station areas. Solution sets with added HOV facilities would be
complemented by carpool, vanpool, and transit subsidies and guaranteed ride home programs.

Implementation

Employer-based programs are primarily implemented through CTR and local jurisdiction development
regulations. CTR is monitored by local transit operators with support from local jurisdictions.
Implementation of a higher level commitment to TDM would be achieved through a required trip
reduction element in local comprehensive plans. This would include specific trip reduction thresholds
that are tied to regional transportation funding programs.

Alternative Transportation Products and Services

Description

This category includes any innovative TDM that may not have a long record of implementation success.
Items in this category include car sharing, work location exchange programs, customized transit services,
internet ride-matching, instant carpooling, and programs targeted for nonwork trips (shopping,
recreation, and school trips). The base package of TDM strategies does not include any substantial
dedicated funding for these types of strategies, however, some in-kind support for administrative and
marketing costs could be available. Most of these strategies are oriented toward the solution sets with an
emphasis on added HOV facilities.

Implementation

Funding for these innovative transportation products and services could be provided at the statewide or
- regional level on a demonstration project basis. This would be an effective method for the region to
establish the cost-effectiveness of new strategies prior to implementing them on a more extensive basis.
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Financial Disincentives to Driving Alone

The base TDM strategy does not include any financial disincentives to driving alone, except for possible
transit or rideshare subsidies and modest parking charges in the major employment centers under
employer-based strategies.

Land Use: Mixed Use Centers—Jobs/Housing Balance

Description

This strategy provides for a mixture of office, retail, commercial, and residential development within
business districts and activity centers, all within walking distance of transit services. A compact center
makes access and circulation more efficient. Where a diverse mix of uses exists, people are more likely
to rely on transit, walking, carpools, or cycling as their transportation mode choice. Mixing uses allows
several trips to be “chained.” Ridesharers, transit users, bikers, and pedestrians are able to run errands
from employment sites without reliance on automobiles. With housing located in the center, as well as
nearby, some people will be able to walk to work.

impiementation

To achieve this mix, new comprehensive plan policies and zoning regulations that encourage
complementary uses may have to be adopted by cities and towns in the Trans-Lake Study area to replace
regulations that require single-use development. Rezoning near the centers to allow increased residential
densities may also be needed. To ensure that density targets are met, the zone could also set minimum

development densities.

Currently designated urban centers in the Trans-Lake Study Area are Bellevue downtown, Redmond
downtown, and in Seattle—Northgate, University District, First Hill/Capitol Hill, and Seattle downtown.
VISION 2020 suggests that urban centers have at least 10 dwellings per acre, and larger centers should
have 15 or more dwellings per acre. (In comparison, LUTRAQ Mixed-Use Centers ranged from 12 to 50
units per acre.) VISION 2020 also suggests that each center have a minimum of 15,000 employees at 25
employees per gross acre. Currently, only the Seattle urban centers meet or exceed the VISION 2020
housing density guidelines. Neither Redmond, with plans to achieve housing density of 6.4 dwellings per
acre in its urban centers, nor Bellevue, with plans to achieve housing density of 8.5 dwellings per acre in
its urban center, will meet the VISION 2020 guidelines. Redmond Downtown, at plans for 20.2
employees per acre, will approach but not reach the employment density guideline of 25 employees per
acre. Bellevue Downtown and the Seattle urban centers already meet the employee density guidelines.

Land Use: Transit-Oriented Development

Description

Transit-oriented deveiopment (TOD) means a mix of residential, retail, and office uses and a supporting
network of roads, bicycles, and pedestrian ways focused on a major transit stop—all designed to support
a high level of transit use. In the Trans-Lake Study Area, TOD would be situated around light-rail
stations, express-bus stops, and ferry termini. Generally the retail uses would support the local
commuter—dry cleaners, grocery store, drug store, day-care facilities, coffee shop. In TOD, design
elements that encourage transit use are important. These include sidewalks and bike/jog trails separated

TRANS-LAKE WASHINGTON STUDY MARCH 15, 1999
TRANSPORTATION DEMAND STRATEGIES/DISCUSSION AND EFFECTIVENESS ESTIMATES PAGE 7

C:\My Documents\transiake final\Graphics\TDM.doc



from roadways, well-marked pedestrian crossings, and a welcoming environment with human features
such as shade trees and storefronts opening onto the street.

Implementation

Comprehensive plan policies and zoning regulations may have to be changed to require transit-friendly
design around designated transit stations; an overlay zone with special design guidelines would be one
way to ensure transit-friendly development.

Rezoning near the TOD center to allow increased residential densities may also be needed. To ensure
that density targets are met, the zone could also set minimum development densities. For example,
Oregon’s LUTRAQ Project aimed for residential densities on average of 15 units per acre in TODs
outside of mixed use centers, and densities on average of 8 units per acre in neighborhoods within 10
minutes by feeder bus of the TOD centers.

Public investments such as open space, parks, sidewalks, and bikeways in the near TOD centers would
be another tool to encourage development/redevelopment that is transit-friendly. Local government
preparation of sub-area plans for TOD centers with accompanying environmental review would both
specify the kind of development wanted and make it easier/cheaper/faster for developers who propose
projects that company with the subarea plans.

Land Use: Residential Density Increases

Description

A certain level of housing density is required before most modes of public transit can be cost effectively
provided. At least one study suggests that transit usage may be insupportable below a threshold level of
about 12 dwellings per net acre. Very little of the Trans-Lake Study Area is currently planned at the level
of density. Increased density can be achieved by allowing mother-in-law apartments, accessory units,
zero-lot line construction, smaller lots, flexibility in building on small infill lots, increased portion
dedicated to multiple family development, and through planned unit developments.

Implementation

As suggested above in the discussion about urban centers and TOD centers, increased residential density
is part of the formula for successfully moving people from SOVs to transit, bikes, and walking for work
and nonwork trips. To accomplish increased densities, especially in those areas within easy access of rail,
bus, and ferry lines, local governments within the Trans-Lake Study Area would need to revise their
comprehensive plans and zoning regulations to allow some of all of the techniques mentioned above for

increasing residential densities.
Land Use: Employment Center Density Increases

Description

Employment areas with enough employee density draw transit services, or conversely, major transit lines
are good locations for employment centers. With convenient transit service, more employees go to work
by transit. The relationship between employment density and mode choice is nonlinear, with little
reduction in SOV mode share at densities of less than 30 employees per gross acre. SOV mode split
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drops to less than 50 percent at employment densities of greater than 125 employees per gross acre. This
type of employment center is tall buildings with substantial lot coverage. What it is not is the campus
development and single-story office and manufacturing parks common to the study area.

Along with the increased employee density, transit use could be encouraged by increasing transit
availability, link shuttles, and reduced parking avaifability/increased parking costs.

Implementation

VISION 2010 guideline suggest 25 employees per acre for urban centers. This should be revised upward
to at least 50 employees per acre to achieve a transition from SOV to transit and other modes. VISION
2020 may also need to be revised to establish suggested densities for employment centers outside the
urban centers. Local governments may have to revise comprehensive plan policies and zoning
regulations to allow greater lot coverage, increase height allowances, and reduce parking requirements>
Density minimums could be established to ensure that the employment center develops/redevelops at the
intended density, and maximum parking spaces could be established to ensure that SOVs are not
encouraged. Reducing minimum parking requirements would lower costs to the developer.

Estimated Effectiveness of Base TDM Strategies

The estimated effectiveness of both individual and combined packages of TDM strategies can be difficult
to predict. This difficulty stems from the fact that empirical evidence on the cause and effect of demand
management strategies is limited and there is little to no implementation experience on many of the
strategies included in this analysis. The difficulty in predicting effectiveness for packages or groups of
TDM strategies is further complicated by a lack of definitive evidence on how different combinations of
TDM strategies work together. In some cases, the effectiveness of two TDM strategies can be added
together. In other cases, the effectiveness of two strategies would be duplicative, resulting in little to no
additional effectiveness when a second strategy is added.

Another difficulty associated with estimating effectiveness of a package of TDM strategies is that the
resulting VMT or trip reduction effects can apply to a subarea, corridor, or the entire region. In addition,
some strategies have the potential for reducing only work trips (approximately 20 percent of overall
regional trips) while others apply to all trips made in a region. For these reasons, the implementation
context must be carefully considered to avoid overestimating the effects from a package of TDM

strategies.

Despite these limitations, estimated ranges of possible vehicle-miles traveled (VMT) or travel demand
reductions have been prepared for each individual TDM strategy and are shown in Table 2. These
estimates are largely based on prior work prepared by the Puget Sound Regional Council as part of the
MTP and by the WSDOT Office of Urban Mobility in their “ Guide for Including TDM Strategies in
Major Investment Studies and in Planning for Other Transportation Projects,” August 1996. Estimated
qualitative cost ranges for implementing each strategy are also provided. Implementation costs for each
strategy can vary widely depending on the size of the program and area of application.

In addition to the effectiveness estimates for individual strategies, Table 3 summarizes the base package
of TDM strategies included in each of the solution sets and a combined range of effectiveness for each.
The travel demand forecasts for the No Action solution sets already assume a base level VMT reduction
over the next 20 years to reflect the effects of TDM. Therefore, TDM strategy effectiveness for other
solution sets is expressed as a percent increase or decrease from the No Action solution set. Effectiveness
estimates are presented as subarea VMT reductions, peak period travel reduction on Trans-Lake
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Corridors, and daily travel reduction on Trans-Lake Corridors. Overall VMT and travel demand is
estimated to decrease by only a small amount compared to the No Action solution set for the Roadway-
Rail, New Crossings, and Roadway-Bus solution sets. This occurs because of the increase in general-
purpose vehicle capacity in these solution sets.

Substantial Increase Over Base TDM Level (Applies to Maximize
Alternatives Solution Set)

All of the strategies included in the Base TDM package would be included in this package along with the
following additional elements. An unprecedented level of TDM is assumed, including substantial
changes in the basic price structure for using various transportation modes.

e TDM Support Infrastructure. This package includes additional rail and HOV facilities on Trans-
Lake corridors.

e Employer-Based Strategies. CTR would be expanded to include all employers regardless of size.
Funding support would be provided to form additional transportation management associations
(TMAs) within the major employment centers. These additional TMAs would help small employers
to pool resources to achieve greater effectiveness.

e Vanpooling. A dedicated funding source would be provided for a greatly expanded vanpooling
program compared to the Base TDM package. This program would fund both capital and operating
costs for additional vanpools-in the Trans-Lake study area to fully satisfy the vanpool demand after
the pricing strategies are implemented.

e Alternative Transportation Products and Services. Funding for this program would be increased
over levels assumed in the Base TDM package. Free or reduced cost rail and/or bus service on Trans-
Lake Washington routes and telecommuting support would be considered in addition to the strategies
listed in the Base TDM package.

¢ Financial Disincentives to Driving Alone. Two specific financial disincentives to driving alone
would be implemented:

— Increased parking costs within all study area employment centers by $0.50/hour. Regional or
local legislative action would likely be required to implement this strategy.

— Congestion pricing on all existing Trans-Lake corridors (I-90, SR-520, SR-522). This system
would be implemented using automatic vehicle identification transponders to identify and record
the presence of a vehicle at a single location on each roadway. This system would also record
the time when a vehicle was passing over this location to allow for higher charges during
congested time periods. HOVs in this system would be charged a greatly reduced fee or not be
charged at all. A base charge of $1.00/trip was assumed with higher charges up to $5.00/trip
during peak travel periods. To balance demand among the three Trans-Lake corridors, different
prices could be charged on each corridor.

Land Use Strategies. No change from the base TDM level; however, with implementation of the
financial disincentives to driving alone mentioned above, there would be a greater market-based
incentive in place to achieve a greater level of implementation.
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TABLE 2. ESTIMATED EFFECTIVENESS AND COST FOR INDIVIDUAL TDM

STRATEGIES
TDM Strategy Potential Effectiveness Implementation
Cost

TDM Support Infrastructure and Programs

HOV Facilities Up to 1.5% VMT reduction in affected corridor  High

Rail Transit Facilities Up to 5% VMT reduction in affected corridor Very High

Park-and-Ride Lots 0-0.5% VMT reduction Moderate

Transit Service Up to 2.5% VMT reduction in affected corridor  Moderate

Transit Fare Subsidies Up to 2.5% regional VMT reduction Moderate

Nonmotorized Facilities 0-0.2% VMT reduction Low-High
Vanpooling

Vanpool Service Up to 8% commute VMT reduction at each Moderate

employment site

Vanpool Fare Subsidy Up to 2.5% additional commute VMT reduction Low-Moderate
Employer-Based Strategies

Monetary Incentives 2-20% trip reduction at site Low-Moderate

Alternative Work Schedules Up to 1% regional VMT reduction Low

Guaranteed Ride Home Little to no reduction unless combined with Low

Programs other strategies

Parking Management 0-20% trip reduction rate at site Low

(Including Parking Cash-Out)

Facility Amenities Little to no reduction unless combined with Low

other strategies

Transportation Management 6-7% commute trip reductions Low-Moderate

Associations
Alternative Transportation Products and Services

Car Sharing Limited experience to date Low

Internet Ride-Matching Up to 2% VMT reduction Low

Work Location Exchange Up to 2% commute VMT reduction Low to

Programs Moderate

Instant Carpooling Up to 2% commute VMT reduction Low

Nonwork Trip Programs Limited experience to date Low-Moderate
Financial Disincentives to Driving Alone

Fuel Pricing Up to 6% VMT reduction Low-Moderate

Congestion Pricing Up to 10% VMT reduction Moderate

Parking Pricing or Cash Out Up to 7% VMT reduction Low
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TABLE 2. ESTIMATED EFFECTIVENESS AND COST FOR INDIVIDUAL TDM

STRATEGIES
TDM Strategy Potential Effectiveness Implementation
Cost
Land Use Strategies
Mixed-Use Subarea VMT reduction up to 10% Low-Moderate
Development/Jobs-Housing
Balance
Transit and Pedestrian Limited reductions unless combined with other =~ Moderate
Oriented Design strategies
Residential Density Increases = Household VMT reductions up to 10% Moderate
Employment Center Density SOV work trip reduction up to 50% Moderate
Increases
TRANS-LAKE WASHINGTON STUDY MARCH 15, 1999
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Attachment



Food Gas Motel

Food Gas Motel

Pricing
Options to Reduce Vehicle Miles Traveled

A recently published report titled “Road Relief—Tax and Pricing Shifts for a Fairer, Cleaner, and Less
Congested Transportation System in Washington State” Energy Outreach Center, 1998 provides a
comprehensive summary of various pricing strategies and their potential effectiveness. Information from
this report is summarized below. This information was used to identify the most promising pricing
strategies to be included with the Maximize Alternative Strategies Solution set. See Table 4 and Figures
1 and 2 for a summary of the different pricing option effects on vehicle miles traveled and net

government revenue.

Fuel Pricing

This strategy would raise vehicle fuel costs to more accurately reflect the true cost of operating motor
vehicles. Raising state motor fuel taxes or fees has significant limitations as a strategy for alleviating the
negative impacts of automobile use as drivers can respond in ways that undermine the increased fuel
costs. For example, drivers can change to more fuel-efficient vehicles or purchase their fuel in a

TRANS-LAKE WASHINGTON STUDY MARCH 15, 1999
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neighboring jurisdiction with lower or no fuel price increases. However, the pricing strategies described
below could still effectively cause reductions in vehicle miles traveled. For the Trans-Lake Washington
study, fuel pricing strategies have not been assumed at this time. Any of these strategies would likely
require legislative action at the State level; however, local governments also have the ability to imple-
ment modest fuel pricing increases.

e Increase Motor Vehicle Fuel Tax. The primary virtue of an increase in motor vehicle fuel taxes is
its minimal transition and transaction cost, since the collection system is already in place.
Washington’s constitution currently restricts motor vehicle fuel tax revenues to highway purposes.

o Extend Retail Sales Tax to Motor Vehicle Fuel. Extending retail sales taxes to fuel would add
approximately 10 cents per gallon, resulting in an estimated $282 million in additional annual state
and local general tax revenues. Exempting vehicle fuel from sales tax distorts markets by making
automobile transport cheap relative to goods that bear general sales tax, such as housing and

clothing.

e Carbon Tax. This tax is based on the carbon emission of fossif fuels. Since roadway transportation
fuel represents around half of household direct carbon-based energy consumption, total revenues and
energy conservation impacts from this tax would be roughly double motor vehicle fuel impacts

alone.

o Increase the Hazardous Substances Tax. Washington collects a hazardous substances tax of 0.7
percent of wholesale value on the sale of such products, including petroleum products. Because
revenues from the Hazardous Substances Tax are not dedicated to roadways, the tax is a potential
way of raising fuel taxes without the risk of generating additional vehicle travel through increased

highway capacity.

¢ Pay-at-the-Pump Vehicle Insurance. This would provide automatic basic liability coverage
through a fuel surcharge of 30 to 60 cents per gallon. Some drawbacks of this proposal include
having insurance payments related only to fuel consumption and not risk factors, it does not replace
the need for private insurance, and it could cause significant cross-border fuel sales if implemented
in only one state. Since the entire charge would offset current payments for liability insurance, there
is no incremental revenue to government, and no net cost change to the average vehicle owner.

TRANS-LAKE WASHINGTON STUDY MARCH 15, 1999
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TABLE 4. SUMMARY OF PRICING OPTIONS

Option Estimated Percent Net Statewide Annual
VMT Reduction Revenue (millions)
Fuel Pricing

Increase Motor Vehicle Fuel Tax

10 cent/gallon increase 1.5 $286

20 cent/gallon increase 3.0 $541

40 cent/gallon increase 6.0 $972
Retail Sales Tax on Fuel 1.5 $282
Carbon Tax 0.9 $323
Increase Hazardous Substances Tax 0.2 $124
Pay-at-Pump Vehicle Insurance 6.0 $0

Mileage Charges

Weight-Distance Fees

2 cents/mile fee 4.5 $987

5 cents/mile fee - 11.0 $2,308
Mileage-Based Vehicle Insurance 11.0 30
Prorate MVET by Mileage 3.0 50
Emission Fees 4.5 $977
Road/Congestion Pricing

5% Congestion Pricing 1.0 $211

10% Congestion Pricing 2.0 $418
Parking Management

30 cents/hour park fee or cash out 1.3 $25

45 cents/hour park fee or cash out 6.7 $125

60 cents/hour park fee or cash out 6.7 $125
Motor Vehicle Purchase Taxes 0.0 $586
Vehicle Ownership Fee 0.0 $1,144

Source: Energy Outreach Center, Road Relief Report, 1998
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Mileage Charts

Mileage charges are vehicle use fees based on miles driven, derived from odometer readings. Mileage
charges can be tailored to reflect the various impacts of driving that correspond to factors such as vehicle
weight, risk factors, emissions, and even when and where vehicles are driven. Mileage charges can
capture more of the social costs from driving than fuel taxes because most of these costs (i.e., congestion,
accidents, noise, emission) vary more closely with miles driven than with fuel consumed.

e Weight Distance Fees. This fee is based on the product of a vehicle’s weight-class charge multiplied
by its distance driven, There could be two types of weight-distance fees; one to reimburse
governments for roadways facilities and services currently funded out of general taxes, and one to
reimburse state and local governments for the rent and property tax value of land devoted to roadway

right-of-way.

e Mileage Based Vehicle Insurance. This would convert insurance from a fixed cost into a variable
cost that increases with vehicle use, with liability and collision insurance to be sold in distance-based
units. This per-mile fee would incorporate all rating factors, such as driver accident and moving
violation history, vehicle type and geographic territory.

e Prorate the Motor Vehicle Excise Tax by Mileage. This would provide a further incentive to
reduce vehicle miles traveled in an effort to maintain affordable vehicle registration fees.

e  Emission Fees. This fee would charge motorists in proportion to the estimated pollution produced by
a vehicle. Charges could be based on average emission rates for each vehicle class, or on pollution
rates measured in a periodic test of each vehicle.

o Road/Congestion Pricing. Road pricing would toll vehicle use on specific roads, with higher tolls
imposed during congested periods. This strategy can be implemented with conventional toll booths
or an electronic automatic vehicle identification (AVI) system. The AVI system would automatically
record the presence of a vehicle passing established control points in the system. With this type of
system, variable pricing rates for different types of vehicles and travel during different times of the
day could be implemented.

Other Pricing Strategies

In addition to fuel and mileage, there are many other pricing strategies that could be priced differently so
as to be more visible to the driver. With more visible vehicle operating costs, drivers could choose to
reduce their vehicle miles traveled.

e Parking Management. Some possible strategies include converting minimum parking requirements
in zoning laws to maximum allowances; granting design flexibility to developers/building owners
who charge for parking including parking “cash-out” (offering cash equivalent of parking subsidies
if other modes of travel used) as part of employee commute trip reduction programs; using parking
revenue as a source of local funds or tax reductions; encouraging shared and zoned parking; and

taxing parking.

e Motor Vehicle Purchase Taxes. This strategy would develop a “rebate” program with special taxes
on fuel-inefficient or high-polluting vehicles with the revenue funding rebates on efficient, lower-
pollution vehicles. Also, there would be an additional $2,500 per vehicle purchase tax to replace
local general taxes as a funding source for local roadways. This tax would ensure that only vehicle

TRANS-LAKE WASHINGTON STUDY MARCH 15, 1999
TRANSPORTATION DEMAND STRATEGIES/DISCUSSION AND EFFECTIVENESS ESTIMATES PAGE A-6

C:\My Documentsitransiake finahGraphics\TDM.doc



owners would carry roadway costs, instead of the general public. However, this strategy would cause
virtually no reduction in vehicle use as the cost would be included in the price of a vehicle, instead

discouraging the purchase of new vehicles.

o Vehicle Ownership (Registration and Licensing) Charges/Taxes. This strategy would increase the
annual motor vehicle excise tax by $250 per vehicle to replace local general taxes as a funding
source for local roadways. Increasing this tax would have no direct effect on vehicle travel. A
potential problem with this increase is that it would add to the incentive to register vehicles outside

the state, where such charges are less.

TRANS-LAKE WASHINGTON STUDY MARCH 15, 1999
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L3 Trans -lake
Washmgton Study

Evegreen Point Bridge Approach

September 1998

Purpose

The purpose of this memorandum is (1) discuss and define the existing condition of the bridge,
and (2) identify the Department’s preservation and maintenance project currently in progress, and
(3) determine WSDOT’s plans for enhancements or ultimate replacement of the existing bridge,
and (4) determine whether additional study is required under the Trans-Lake study in order to
address the three other items.

Background

To establish the baseline assumptions regarding the Evergreen Point Floating Bridge for the
Trans-Lake Washington Study, two working sessions were conducted with representatives from
the Washington State Department of Transportation (WSDOT). The first working session was
held at WSDOT Northwest Region in Shoreline on July 7, 1998, and the second was conducted
at WSDOT’s Olympia Service Center in Olympia on July 21, 1998. This memorandum
documents the outcome of those working sessions, and proposes working assumptions for the
Trans-Lake Washington Study related to the condition of the Evergreen Point Floating Bridge
and future plans for its preservation or replacement.

Current Bridge Condition

As a result of damage to the floating bridge pontoons and anchor cables during the 1993
Inaugural Day storm and a subsequent storm in December of 1995, WSDOT convened a
consultant “expert panel” to review the condition of the brid:e, and to recommend actions to
strengthen and preserve it. As a result of this assessment, W SDOT is currently spending $16
million to strengthen the pontoons and to perform seismic improvements to the approaches to the
floating bridge. Including the current $16 million contract, a total of $26 million has been spent
since 1995 on rehabilitation contracts. Work is estimated to be complete in September 1999
which, combined with prior rehabilitation contracts, will strengthen the structure to withstand 20-
year storm event (77 mph wind velocity) at this specific location on Lake Washington.

Trans-Lake Washington Study September 1998
Evergreen Point Floating Bridge Approach Page 1



The expert review panel advised that the floating portion of the Evergreen Point Bridge will have
an estimated service life (i.e. life expectancy) of 20 to 25 years following completion of this
bridge strengthening contract. They also advised that there are no feasible actions to further
extend the life of the bridge beyond the estimated 20-25 year service life, or to strengthen the
existing bridge to withstand greater than a 20-year storm event without sustaining damage. This
is primarily due to the fact that more is known today about the specific weather conditions
affecting the floating bridge than was known at the time it was designed. According to the expert
panel, the current strengthening efforts will essentially maximize the service life of the bridge.

The estimated service life could be reduced if the bridge experiences wind speeds above 50 mph
several times over a number of years. If the bridge was exposed to the 100-year storm (92 mph
wind velocity), it is highly likely that the bridge would be damaged beyond repair. Storms with a
20- to 50-year recurrence interval would damage the bridge. However, with this level storm it is
likely that the bridge could be repaired and reopened to traffic with some reduction in estimated

service life.

According to WSDOT Bridge Engineers, the existing bridge is supporting the maximum weight
it can handle, and cannot be modified to accept additional weight or widening.

Preservation and Replacement: the State Highway System Plan

The Washington State Department of Transportation (WSDOT) regularly updates the State
Highway System Plan, which identifies and prioritizes highway needs and plans for the next 20
years. Currently, the Highway System Plan identifies the need for approximately $26 million
over the next 20 years for maintenance, preservation, and inspection of the Evergreen Point
Bridge. In addition, seismic retrofit work focused on the fixed portion of the bridge is in
progress or will be completed within the same period.

As was discussed above, upon completion of current floating bridge rehabilitation and retrofit
construction contracts, WSDOT estimates that the remaining service life of the floating portion
of the bridge will be approximately 20 to 25 years. Strengthening of the existing floating portion
of the bridge to withstand a more severe storm than a 20 year storm event has been determined to
be not feasible. Extending the life of the bridge beyond the 25 year service life anticipated once
the current strengthening is completed is also not feasible.

Because it is estimated that the existing bridge will not need to be replaced within 20 years, its
replacement is not included in the current 20 year Highway System Plan, but replacement of the
floating portions of the bridge will need to occur shortly after the 20 year timeframe addressed in
the plan. The next major update to the Highway System Plan will occur in Year 2003 or 2004.
Depending on the Trans-Lake Washington Study findings, and barring any severe storm or
seismic events affecting the condition of the bridge, the cost to replace of the floating portions of
the SR 520 bridge will be included in the next update to the Srate Highway System Plan.

Trans-Lake Washington Study September 1998
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Proposed Working Assumptions for the Trans-Lake Washington Studyv

» The No Action Alternative should assume that SR 520 across Lake Washington will support
two travel lanes in each direction. The existing bridge and pontoons are not anticipated to be
replaced during the next 20 years, but will need to be replaced shortly thereafter.

s All new facilities, including replacement of existing floating bridge sections, would meet
current WSDOT Design Standards, including standard shoulders, and would be built to

accommodate a 100 year storm event.

= Replacement of the floating portions of the SR 520 bridge will be included in the next update
to the 20 year State Highway System Plan, unless the results of the Trans-Lake Washington
Study call for other improvements to the bridge that would occur within 20 years.

» Depending on the Trans-Lake Washington Study findings and recommendations for the
SR 520 Corridor, WSDOT may consider preparing a replacement floating bridge design to
have on the shelf and ready for construction should the bridge be damaged beyond repair
before the bridge is scheduled for replacement. This “risk mitigation” measure would allow
a replacement bridge to be in service a year faster than it would take otherwise.

» The existing pontoon structure is not capable of supporting any significant additional loading
or widening; it is not feasible to extend the life of the current pontoons beyond 25 years, and
it is not feasible to strengthen the existing bridge to withstand greater than a 20 year storm
event without sustaining damage.

Additional Analysis Needed During the Trans-Lake Washington Study

An original purpose for this analysis was to determine whether additional work is needed during
the Trans-Lake Washington Study to advise the Department of Transportation about preservation
and replacement options and risks under a “No Action” scenario. As a result of the investigation
and meetings with WSDOT staff, it is concluded that no additional support is needed from the
consultant team to address this issue as part of the Trans-Lake Washington Study.

Trans-Lake Washington Study September 1998
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Passenger Ferry / Bus Ferry

Informational Report

28 Asahel Curtis photograph, carried
passengers and vehicles between Kirkland, Seattle, and Mercer Island.

TRANSLAKE WASHINGTON STUDY TEAM
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Executive Summary — Preliminary Discussion Draft
Passenger Ferry / Bus Ferry Concept

Two potential types of ferry service are currently being evaluated. A passenger-only ferry would provide
service between Kirkland and the University of Washington. A Bus/Passenger ferry would provide
service between Kirkland and Sand Point. Bus transit service to support either the passenger-only or the
bus/passenger ferry would connect the terminal to a potential light rail system along Lake Washington
Boulevard, the park-and-ride system via express service, and provide local feeder routes.

Potential 2020 ferry market

The Kirkland/Eastside to University of Washington travel market has been identified as the market most
appropriately served by ferry service. Based on 1995 PSRC mode share data and 2020 travel demand
forecasts, total peak hour ferry trips are estimated at 500 for the year 2020. The actual number of ferry
riders will depend on the ferry service travel time competitiveness with other modes and the amount of
time sacrifice riders will endure for the opportunity of aesthetically superior over-water travel.

Potential landing locations
Four potential sites on each side of Lake Washington are currently being evaluated for potential terminal
landing locations.

UW — Marine Sciences (p/o) Downtown Kirkland (p/o)

UW - Stadium/Waterfront Activities Center (p/o) Vicinity of Settler's Landing Park (p/o)
Sand Point — Magnuson Park boat launch Vicinity of Houghton Beach Park
Sand Point — NOAA vicinity/Pontiac Bay Vicinity of Carilion Point

(p/o) ~ passenger-only location

Evaluation Components

As part of the ferry concept development, both vessel technology and landing locations are being
evaluated. Ferry vessels for passenger-only service must be capable of at least 30 knots in the open water
and provide seating capacity for 200 passengers. Vessels for bus/passenger service must be capable of 15
knots in the open water and be able to transport up to eight 40-foot transit coaches and 100 to 200
additional passengers.

Potential landing locations are being evaluated based on the following factors:




impact to critical areas/existing uses Opportunity for use of existing pier/dock
Sufficient area available for terminal construction Pedestrian accessibility

Navigable location . Sufficient area available for bus staging area

Well connected to roadway/transit network

Potential Ferry Service Configurations
Four potential terminal landing combinations are currently being evaluated.

Downtown Kirkland to UW — Marine Sciences Vicinity of Houghton Beach Park to NOAA Vicinity
Settler's Park vicinity to UW — Marine Sciences Vicinity of Carillon Point to NOAA Vicinity
Downtown Kirkland to UW - Waterfront Activities Vicinity of Houghton Beach Park to Magnuson Park
Center boat launch vicinity

Settler's Park vicinity to UW — Waterfront Activities Vicinity of Cariflon Point to Magnuson Park boat
Center launch vicinity

Preliminary Findings

Preliminary analysis indicates that the preferred route for passenger-only service would be between
Downtown Kirkland and the University of Washington’s Waterfront Activities Center. The preliminary
preferred route for a potential bus/passenger ferry would be between Kirkland in the vicinity of
Houghton Beach Park and the vicinity of the NOAA facility on the north end of Sand Point. The
following table identifies the preliminary issues/advantages/disadvantages for these locations.

Location Advantages Disadvantages

enge
University ofh v» Open area for terminal development. Potential impacts to fish habitat
\\:vaf’ehr;?g;?n' Clog-‘e.to Health Sciences and Campus Sports Increased traffic impacts along Montlake Ave.
Activities Center Facilities 5 mph speed limit on Union Bay
Union Bay Depth limits
10 minute walk to central campus/LINK station
Conflicts with Recreational uses in Union Bay
Downtown Kirkland  Opportunity to modify existing dock Traffic impacts to downtown Kirkland
Moss Bay Maximize market penetration for downtown Impact to existing lakefront activities
Kirkland Highly developed site
Good connection to freeway/P&R system
. Bus/Passenger o
Sand Point-NOAA  Underutilized Facility Potentially Available  Requires Transit to UW
Pontiac Bay for Redevelopment impact to other uses (NOAA)
Good access to Sand Point Way/UW Potential conflict with City of Seattle planning
Avoids critical species habitat
Kirkland-Houghton  Direct route to UW Section 4f. concerns with the park space
Park Good connection to freeway/P&R system South of downtown
Traffic impact to Lake Washington Boulevard
Next Steps

Complete conceptual terminal layout and cost estimates



Further investigate issues relating to preliminary preferred routes
Investigate current proposals for privately-provided ferry service across Lake Washington

Continued review of prior study



TRANS-LAKE TUNNEL CROSSING CONCEPTS

Summary
The following tunnel options were evaluated to provide general traffic lanes, HOV lanes and
LRT lines across Lake Washington:

Bored Tunnels are suitable for the land access tunnels of Alignments A and B. To use bored
tunnels under the lake is expected to be possible, but would be pushing limits of pressure on
large size shield tunnel boring construction, though this is still to be confirmed with
manufacturers.

Immersed Tunnels would also be exposed to large pressures from the deep water of the Lake. In
addition, the slopes near each shore are about 16%, which would require that the transition from

water to land tunnel would be away from the shore in deep water. Immersed tunnels at the depth
required are beyond what has been done to date.

Floating Tunnels have not been built to date, but are within the technical capabilities. They
would be located perhaps 30 to 40 feet below the water level to allow passage of ships over the
top. The floating tunnels could be anchored in a manner similar to that of a floating bridge. This
type of tunnel is the most promising for the conditions at the potential Trans-Lake crossings.

Three alignments have been considered. Alignments A and B are located north of SR520 and
Alignment C would utilize the SR520 corridor. The depth of the lake is in the range of 170 to
200 feet at these crossing locations. The two northern alignments would require that the
approaches be constructed as tunnels also, because the approaches would be located under
established residential neighborhoods.

While no cost estimates have been completed yet it is clear that crossing Lake Washington with a
tunne] or tunnels will be very expensive. It is likely that the SR520 corridor has the advantage,
because it does not require the long approach tunnels. Also if one of the northern alignments is
selected, the existing or a similar floating bridge would still be needed to maintain the SR520

traffic corridor.

Preliminary Conclusions:
Of all the tunnel options considered the floating tunnel appears to be the most promising
solution. The costs of a floating tunnel is expected to be about twice the cost of a floating bridge.

The cross section of any tunnel option needs to be very carefully determined, reducing the

Trans-Lake Study 1 Trans-Lake Tunnel Crossing Concepts



shoulder width could result in very substantial savings. The northern alignments would be
considerably more expensive than the SR520 corridor, because they require that the approaches
to be tunneled under the residential neighborhoods, while SR520 would largely be surface roads.

TYPES OF TUNNELS

Immersed Tunnels

This type of tunnel is usually constructed off site in sections the sections and individually floated
to the site. There, ballast is added and the section is lowered to its final position in a shallow bed
excavated in the lake bottom. A protective cover of gravel and rip rap is usually placed on top of
the tunnel but may not be needed at the depths proposed. This construction imposes some
limitations and special requirements on the tunnel configuration. The tunnel must initially float,
therefore there is a maximum thickness for the walls and slabs. The individual segments must
have temporary bulkheads, a seal to allow removal of the bulkhead and provisions to
permanently join the segments.

Rectangular concrete immersed tunnels for four traffic lanes can be provided in very shallow
water, for three lanes in deeper water, and only two lanes when it becomes very deep. The depth
of Lake Washington in the area of the proposed crossings is between 170 and 200 feet, with the
ground sloping at a rate of about 15% to 18% from the shore. At this depth the water pressure is
high, making a rectangular tunnel configuration inefficient, therefore it is likely that a circular
tunnel with its high resistance to uniform pressure would most likely to be selected. Such a
tunnel could be either steel or concrete.

There would seem to be no reason to fully bury the tunnel at this depth, so excavation to half
depth or so would be sufficient to hold these tunnels in position. It has also been proposed for
some locations that underwater tunnels be placed on underwater dikes or piles to support the
tunnel above existing bed level.

Construction at these great depths including excavation, formation of the foundation and
backfilling will be a challenge for any immersed tunnel. Once the steep slope to the shore is
reached, the problem of construction method for transition to the inland section needs to be
resolved and is a major challenge due to the depth at which it occurs. Perhaps a full length bored
tunnel solution would be preferable, since that would solve the construction method for the

whole tunnel.

Floating Tunnels

Seattle is already familiar with the concept of floating bridges. A floating tunnel is very similar.
The tunnel can either be heavier than water and suspended beneath pontoons, or it can be lighter
than water and tethered down. Sufficient reserve uplift and strength would be maintained so that
the loss of a pontoon or of buoyancy is not catastrophic. In concept, it is very similar to an
immersed tunnel, except that it is subject to dynamic loads and movements. Although no
floating tunnel has yet been built, the principles used are all well proven. Such a tunnel would be
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located only as deep as necessary to provide clearance over the top for shipping. Such a crossing
is at an advanced stage of design for the very deep Hegsfjord in Norway', and is being
considered for other locations around the world. Great interest has been shown internationally in
the concept of floating tunnels?, including one for the Straits of Messina.

There should be no problem in providing multi-celled concrete rectangular tunnels to take the
necessary traffic. The light rail would be separated from the general traffic. Like the floating
bridges, a floating tunnel should be able to reach the surface not far from the shore, minimizing
the overall length of the crossing. For the Lake Washington crossings a buoyant tunnel tied
down by anchors is better suited, so that nothing is visible on the surface. A tunnel suspended
from pontoons would be equally applicable, but pontoons would be visible which might be
considered a visual distraction..

Anchors for a floating bridge essentially resist horizontal forces due to wind and current.
Anchors for a submerged tunnel have to resist buoyancy and current forces only. Such anchors
can be a simpler variant of those used for offshore floating oil platforms.

Bored Tunnels

Tunnels in soft ground or mixed with rock are usually constructed using shielded tunnel boring
machines. Shields with a diameter of about 46.5 feet were used for the Tokyo Bay Tunnel, Japan,
and for the Elbe Tunnel, Hamburg, Germany. These are the largest soft ground tunnels ever built
by this method. Using this size of shield would accommodate two lanes and with shoulder or
three lanes without shoulders. While current US practice is to provide full shoulders on bridges,
it is unusual to provide full standard shoulders in tunnels, because of the disproportional savings
that can be achieved by keeping the size of the tunnel to a minimum.

The 200 feet of water in Lake Washington results in high pressures (6 tons per square foot),
though it should be possible to design the shield accordingly. This would be a world class tunnel
project with significant challenges. In comparison, the for the Tokyo Bay tunnel the water depth
was 27.5 m (90 feet), and the overburden on the tunnels was 16 m (52 ft), well below the depth

needed for Lake Washington.

It is likely that the LRT would be located in a separate tunnel with a dividing wall with
emergency doors. In case of emergency, evacuation could be through the doors to another train

on the other track.

For the land approaches it may be possible to use a sequential excavation technique to mine the
tunnels, often referred to NATM (New Austrian Tunneling Method). A detailed study of the
geotechnical conditions at the site would be required to assess the viability of this method, which

! State-of-the-Art Report, second edition, International Tunneling Association Immersed and Floating Tunnels

Working Group, Pergamon, 1997
? State-of-the-Art Report, first edition, International Tunneling Association Immersed and Floating Tunnels Working

Group, Pergamon, 1993, and also the second edition referenced above.
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utilizes open face excavation followed immediately by stabilizing the tunnel with soil anchors
and shotcrete. Ground modification such as chemical grouting or ground freezing is also often
required prior to excavation. If feasible, it could be more cost effective than bored tunnels. The
NATM method would not be applicable to cross under the lake.

If feasible, it would be more cost effective than bored tunnels. The NATM method would not be
suitable to cross under the lake.

Tunnel Construction Facilities

Floating bridges and tunnels, and immersed tunnels will either have to be fabricated at some
point within the lake, or else will have to be designed to fit within the locks that give access to
the lake. If fabricated outside the lake, the length and width possible will dictate whether a
single structure or multiple structures will be required. Draft limitations may mean that some
structures cannot be completed until the lake is reached. Within the lake, multiple structures
would not be a problem, however it may be difficult to locate a suitable, large enough site.
Sufficient space would need to be available at the shorelines to construct the transition from the
lake to the land sections and the ventilation facilities.

Bored tunnels would need access shafts for construction and for ventilation close to the shore and
at about one-mile intervals on land. During construction of any form of crossing, the needed
working areas will need to identified.

Comparison of Bored, Inmersed and Floating Tunnels

To sum of the above, in lieu of a floating bridge the most attractive solution for all three
alignments would be a floating tunnel, even though no such tunnel has been completed at this
time. Though it would be innovative, it is within current technology.

If an immersed tunnel were pursued it would represent a record depth.

Bored tunnels are a viable option for the approaches to the lake crossing. Asa lake crossing,
bored tunnels would be exposed to very high pressure. We are not aware of any tunnels that
have been built at the proposed diameters at these pressures.

OTHER ISSUES

Transition from Lake to Land

Immersed tunnels would have to transition to bored tunnel at great depth. This would be done
without dewatering, and would be some distance from the shore. Such a transition at that depth
would be innovative, having never been done before. Shallower transitions have been done

" before, such as the 63 Street Tunnel in New York, and for BART in San Francisco.

Transition from a floating tunnel to a fixed structure would be done at a shallow depth, or could
even occur above water.
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Seismic Considerations

Of particular concern in a seismic event would be soil that might liquefy. Appropriate measures
to alleviate such an occurrence would need to be taken to ensure tunnel and/or anchor stability.
A floating tunnel would be relatively unaffected by a seismic event except at the transitions to
fixed structures. A concept design for a hydro-pneumatic seismic joint® for a floating Messina
Strait Tunnel® has already been proposed and would be suitable for use at Lake Washington.
Seismic joints have been provided at each end of the BART tunnels in San Francisco and have

performed well in past earthquakes.

A zone at which tunnels might be affected by earthquakes is where either the soil properties
change, for example entering a rock foundation from soft material, or where the section
properties of the tunnel change, such as at portals, or at ventilation buildings or shafts, or at
element joints. It is important to allow the flexibility that the earthquake deformations demand,
yet joints must not open up to allow inundation, neither opening longitudinally nor transversely.

Ventilation Requirements

For LRT in its own tunnel, emergency ventilation is required to enable occupants to escape in
case of fire. Other ventilation is not required if a central wall is provided, since the vehicles
should ventilate the tunnels sufficiently by their piston effect.

Sufficient space is easily provided in a circular 3-lane traffic tunnel for ventilation at intervals of
at least 5,000 ft, with all three lanes in use. Detailed calculations have not been carried out to
check whether ventilation for a minimum size tunnel (45 feet diameter) could stretch to 10,000
feet intervals. The worst scenario would be that the tunnel diameter would need to be slightly

increased.

Rectangular tunnels can be designed to provide the areas necessary for ventilating a crossing two
miles long, although the ventilation ducts might become large towards the ends of the upgrades.
Calculations are necessary for each individual scheme, and the duct sizes are tailored to each

tunnel.

Tunnel Boring Machine Size

As discussed previously, current shielded tunnel machines sizes can be tailored for twin LRT, 2-
lane or 3-lane. It might be preferable, in view of the high external water pressures, for smaller
tunnels to be used, since experience exists with them under high pressures. Discussions with
individual shield manufacturers should be able to determine their capabilities more accurately.

A shield for a tunnel of about 59 feet diameter is being developed in Japan, but one or two years
of development is needed before even the first trial. Such a tunnel would accommodate either
three lanes plus shoulders, or four lanes without shoulders.

? Manuelyan, R., “A Proposed Hydropneumatic Solution for Long Crossings”, Parsons Brinckerhoff —~ RD-1 Flexible

Support Systems, September 1996.
* Gursoy, A., “Land Connections for Submerged Floating Tunnels™, Proceedings of the International Conference on

Submerged Floating Tunnels, Sandnes, Norway, 1996.
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Cross Section and Shoulders

The cross section needs to be carefully assessed for each case. For the floating tunnel it is
possible to provide the full width needed, with interior walls separating eastbound and
westbound traffic as well as LRT. The elements must be tailored to fit the Ballard Lock, since
they would most likely be fabricated outside the lake.

Multiple tunnels would be required for the bored and perhaps for the immersed tunnels. The use
of full shoulders combined with three general traffic lanes, an HOV lane and a light rail track in
one tube is most improbable. Multiple tubes would be needed. Each tube will need its own
shoulders, so that the overall cost will sky-rocket. Shoulders used on tunnels elsewhere, should
be used as a guide. For the I-93 tunnels through Boston, FHWA has approved design criteria
which provide shoulders that are not much wider than marginal strips. These criteria were
adapted for the Tunnel Study the Gowanus Expressway in New York and as shown below,
shoulder width and vertical clearances would be considered sub-standard for normal conditions.

Sample Highway Tunnel Design Criteria (Gowanus Tunnel Study)

Classification: Urban Interstate (I-278)
Level of Service: D
Design Speed: 100 km/h (62 mph)
Stopping Sight Distance: 210 m (689 ft)
Horizontal Curve: Desirable radius 435 m (1,427 ft)
Maximum Superelevation: 6%
Maximum Grade: 4%
Minimum Grade: 0.25% within tunnel
0.50% in the open, subject to rainfall
Minimum Cross Slope: 1% within tunnel
2% in the open, subject to rainfall
Lane Width: 3.6 m (11.8 ft)
Minimum Shoulders: 0.3 m (1 ft) left and right
HOV Lane Buffer: 0 m (0 ft) minimum
Vertical Clearance: 4.4 m (14.44 ft)
Clearance for signs: 0.8 m (2.62 ft)
Safety Walk: 0.9 m (2.95 ft) width one side only
2 m (6.56 ft) headroom

Concrete or Steel Shell

Immersed tunnels are constructed as reinforced concrete elements with or without a steel shell.
The selection is based on the basis of available construction facilities, draft, schedule, and cost.
The result can differ from project to project. One advantage of a steel outer shell is that it can
yield and cover large internal cracks without leaking. A steel shell structure could be fabricated

in a shipyard.

The similar materials to an immersed tunnel would be appropriate for a floating tunnel.
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Bored tunnels are constructed with a initial liner plate, either steel or precast concrete, followed
by a waterproofing membrane and a cast in place concrete liner.

Protection from Ships Above

Ship impact must be avoided for floating tunnels. Direct impact would be avoided by placing
floating tunnels sufficiently deep to be well clear of keels and propellers.

Immersed tunnels are designed to resist sunken ship loads and anchor impacts. Such loads should
not be an issue for Lake Washington. Tunnels in the shallows may need rock protection to avoid
direct ship impact.
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ALIGNMENTS

Three alignments have been considered at this conceptual stage.

Alignment A
This alignment starts at the I-5 / SR522 interchange, runs east under NE 75" Street to Sand Point

Way NE where it turns towards NE. At the north end of Magnuson Park it meets the shoreline
and crosses the lake to a point north of Juanita Bay and continues to [-405.

I-5 to Lake Tunnel 2.9 miles tunnel
Lake Crossing 1.2 miles
Lake to I-405 Tunnel 2.7 miles
Total length 6.8 miles

The maximum depth of the lake is approximately 170 feet.

Alighment B
This alignment starts at the I-5 at NE 65™ Street, runs east under NE 65" Street to the shoreline at

the south end of Magnuson Park. It crosses the lake to a point north of downtown Kirkland and
continues to meet 1-405 north of NE132™ Street.

I-5 to Lake Tunnel 3.3 miles
Lake Crossing 1.7 miles
Lake to [-405 Tunnel 1.3 miles
Total length 6.3 miles

The maximum depth of the lake is approximately 190 feet.

/ Alighment C
This alignment follows the existing SR 520 corridor. The west approaches are on surface from

[-5 to the Arboreturn, widened to accommodate the additional lanes. The new lake crossing
would have to be on new alignment, probably swinging to the north of the existing floating
bridge. On the east side the existing corridor would again be utilized with appropriate

improvements.
I-5 to Lake at Grade 1.7 miles
Lake Crossing 2.0 miles
Lake to I-405 at Grade 3.1 miles
Total length 6.8 miles

The maximum depth of the lake is approximately 200 feet.

Alignment A and B Tunnels

The lake sides generally fall off at about 16%, with a drop of about 160 ft at this rate existing on
each side. For an immersed tunnel, the use of an open-cut excavation of this magnitude
underwater near the shore would not seem to be realistic, combined with the need at some point
to transition to deep tunnel. The transition from immersed to bored tunnel would therefore
reduce the immersed tunnel length to no more than about 4,000 ft. A better solution than an
immersed tunnel might be to consider a bored tunnel for the whole distance, though cost could

well be prohibitive.
A floating tunnel with approaching bored tunnels appears to be the best solution at this location.
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Lane Configuration in Tunnel
Option 1 would have two general purpose lanes and one HOV lane in each direction.

With the approaches in bored tunnels, there would be several possible arrangements. Without
shoulders, there would be one tunnel in each direction for the three lanes.

With shoulders, there would be one tunnel each way for the two general traffic lanes. The HOV
lanes would be one tunnel with sub-standard shoulders, because there would be need for a
median barrier. In the floating tunnel the lanes could be combined in one or two tubes.

Option 2 would have the same 2 +] lanes as Option [ plus one LRT line each way.

The configurations described above still apply. In addition there would be a separate LRT
tunnel, if necessary with a central dividing wall.

Alignment C

Most of the comments on Alignments A and B apply to Alignment C, i.e. the floating tunnel
appears to be the most promising of the tunnel options. The approaches would be following the
existing alignment of SR 520 with improvements as required to carry the additional lanes from I-
5 to 1-405.

To build a floating tunnel while maintaining traffic on the existing floating bridge will require a
detailed study. The new floating tunnel would probably swing to the north and in a curved
alignment would stay clear of the existing bridge, so that it could remain operational until the
new crossing would carry traffic. At both ends the alignment would tie in with the existing
alignment. Near the ends there would have to be a staged construction to allow the traffic to be
diverted from the existing to a partly completed new crossing.

An option to be studied at the western end would be to create an artificial island near the tip of
the Arboretum, bring a floating tunnel to the surface and then continue it on a low-level trestle
bridge. If the sight of a new bridge is unacceptable, even though the existing bridge is there, the
tunnel could be continued as an immersed tunnel until such time as it may be permitted to reach
the surface. Ifa tunnel continues through the shallow water, considerable cost savings would
result in establishing a ventilation building close to the edge of the shallows. Another option
would be to construct the tunnel through the shallows in cofferdam, probably saving considerable
sums in the process. In addition to the above technical considerations, the environmental
impacts will clearly be important in.this very sensitive area.

Lane Configuration in Tunnel
Two lane configuration options were considered for Alignment C.

Option 3 would have three general purpose lanes and one HOV lane in each direction.

For a floating tunnel Option 3 without shoulders it may be possible to have a four-lane tunnel for
each direction, possibly divided into two cells by a center wall or columns. With shoulders, the
general traffic and HOV lanes would ha' e to placed in four two-lane tunnels, to stay within the
width of the Ballard locks.

Option 4 would have the same 3 +1 lanes as Option 3 plus one LRT line each way.

Option 4 is similar to Option 3 except that the extra LRT lines ought to be housed in a separate
tunnel, if necessary with central dividing wall.
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