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FOREWORD

This environmental impact statement is written about the environmental impacts of
proposals to improve the transit system through downtown Seattle.

This final EIS focuses on providing: more detailed information on the preferred
alternative, as requested by many comments; responses to other comments on the draft

EIS; a concise comparison of all of the main alternatives.

This EIS is written to help government officials decide which, if any, Downtown Seattle
Transit Project alternative to build. None of the agencies has yet made a decision to

proceed with a particular alternative.

The federal Urban Mass Transportation Administration can make its decision 30 days after
this final EIS is filed. Metro and the City of Seattle can act seven days after this final

EIS is adopted by either agency under the State Environmental Policy Act.

The EIS is written on the significant environmental impacts of the alternatives and is not
the only basis for making decisions. Agencies may use other relevant information,
documents or concerns in making their decisions, including technical, social, financial or

other factors.
* * *

Some brief background is in order. Three government agencies--UMTA, Metro and the
City of Seattle--have spent the better part of the past decade studying the problems
leading to the proposals in this environmental impact statement. These agencies have
worked with many interested citizens and groups and with other agencies on these studies

and on many recommendations.

Metro, the region's transit agency, adopted the 1990 Plan in 1981, after six years of
studies. Many of these studies were federally funded, and many specific alternatives for
downtown Seattle were examined before adopting the 1990 Plan. The Seattle City

Council also adopted resolutions urging major transit improvements in downtown Seattle.
The 1990 Plan, which calls for creating a network of community, regional and downtown
transit centers throughout King County, identified the need to:
. . . provide adequate transit facilities and corridors in downtown Seattle to achieve
greater transit and pedestrian capacity, reduce environmental pollution, and improve

internal circulation in recognition of downtown Seattle as the major metropolitan
center in King County and the Central Puget Sound region. (Item 22)

The 1990 Plan did not define the precise improvements that should be made but discussed
several options, including transit lanes, a mall, a mall with transit centers and a tunnel in

downtown Seattle.
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The draft EIS looked at five basic project alternatives in detail, including no action. It
also studied numerous options for implementing these alternatives.

Metro identified a preferred alternative to help focus planning and discussion consistent
with the federal impact statement rules. These rules require a preferred alternative to be

identified in the final EIS.

The preferred alternative--an electric bus transit tunnel, along with surface improve-
ments on Third Avenue and Pine Street and an electric circulation system around
downtown--has been refined in response to comments, further planning and continued

environmental review. It is described in Chapter 2.

The preliminary engineering and consultation with public agencies and interested citizens
that have occurred over the past year have helped to better define the proposal, identify
potential impacts and mitigating measures and integrate the environmental studies and
project planning. The agencies have tried hard to preserve as many options as possible
and have not committed themselves to any of the alternatives under consideration.

The preferred alternative has evolved from a combination of the various alternatives in
the draft EIS, as is common in the planning and EIS process. For example, the draft EIS
discussed a tunnel under Third or Fourth avenues and cut-and-cover and bored construc-
tion methods. The preferred alternative currently proposes a tunnel under Third Avenue
constructed by the bored method. The Pine Street segment and station areas would be
constructed by the cut-and-cover method. The transit/pedestrian _mall concept has
evolved into wider sidewalks and other improvements on Third Avenue and Pine Street,
along with a better "circulator" system for moving people around downtown. Use of Third
Avenue and Pine Street by general traffic would also be maintained.

Since the draft EIS was issued last March, the agencies have spent a lot of time studying
and responding to comments on the alternatives and their impacts. As a result, additional
details on the preferred alternative, which was the focus of most of the comments,
comprise most of the final EIS. The final EIS compares all of the alternatives, but tries to

avoid repeating information in the draft EIS.

A labelling change in the final EIS should also be noted to avoid confusion. The final EIS
considers the Non-intercept Mall alternative as a Transportation Systems Management
alternative because of cost, operational characteristics and desire to have a TSM
alternative that could meet more of the project's objectives than the other TSM options in
the draft (see chapters2 and 7). The environmental impacts, however, remain as

described in the draft EIS.

* * *

In an EIS, an agency is required to identify, but not commit to, mitigation measures.
Thus, mitigation measures in this EIS include those under consideration as well as those

the agencies are committed to implementing.

Mitigation measures under consideration are typically described as measures that "might"
or "could" be taken. Mitigation measures to which one or more agencies are committed
are typically phrased "will" or "would" be taken or are already included in the proposal.
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Decisions on mitigation commitments are made by the agencies as part of their decisions
on the proposed alternatives. The commitments are then included in the appropriate
decision documents of the agencies (for example, the federal "record of decision" or

Metro project authorization resolution).

As noted below, the agencies will continue to work with those affected by or interested in
the project during final design and construction to make sure that mitigation measures are

incorporated into design and implementation.
* * *

This is not an EIS on a rapid rail transit system for the Puget Sound or King County
region. The proposal before UMTA, the City of Seattle and Metro is to improve the
transit system in downtown Seattle for the near and mid term.

Several agencies in the region, including the agencies involved in the Downtown Seattle
Transit Project, are studying a rail system for the long term. A North Corridor
Alternatives Analysis, funded by UMTA, has been conducted by the Puget Sound Council
of Governments and Metro. This analysis identified Interstate 5 north of Seattle's
downtown as the most promising alignment for major transportation improvements and
buses or light-rail transit in a CBD tunnel as the leading technology. This led to the long-
term Multi Corridor Project which is refining the north corridor work and is analyzing
"east" and "south" mass transit corridors and their relationship to the north corridor. The
purpose of the Multi Corridor Project is to determine if and when a regional rail system
would be needed, the implementation schedule for system components and the system's
financial feasibility. The lead time to plan, design, fund and construct a regional rail
system would take considerably longer than the Downtown Seattle Transit project.

For these and other reasons, transit project planning has been divided into the "near/mid
term" (the 1990s) and the "longer-term" (after the 1990s). Effort has been put into
developing Downtown Seattle Transit Project alternatives that could be converted to
fixed guideway or light rail. This approach enables the Downtown Seattle Transit Project
to address problems now and in the near future. The approach allows regional,
systemwide planning to be done for longer-term needs. The timing of the Downtown
Seattle Transit Project has been coordinated with longer-term project planning so that the
alternative selected for downtown Seattle would be compatible with the longer-term

options identified.
* * *

Nor is this an EIS on overall plans, goals or growth management of Seattle, King County,
other cities or towns. These agencies periodically review and revise their goals and plans.
The City of Seattle has adopted the policy provisions of a new Downtown Land Use and
Transportation Plan and accompanying interim zoning. King County has adopted its

General Development Guide.

These city and county plans reflect a wide range of political, social, economic,
environmental and other values. Because the transit system is related to local land-use
plans, the consistency between the proposal and these plans is discussed in this EIS,
However, it would be impossible, as well as inappropriate, for the region's planning goals,
land use and growth management issues to be decided in the context of the Downtown

Seattle Transit Project.
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Readers who believe that the city, county or regional agency should raise or lower the
level of growth assumed in this EIS may wish to urge those bodies to adopt different
comprehensive and land-use goals and plans to promote or control growth. The purpose of

this project is to accommodate the planned population.

* * *

The process of exploring and developing alternatives took three years and involved public
and agency discussion as well as technical analysis. Metro also periodically mailed special

bulletins to over 4,000 people who expressed an interest in the project.

An open process has been maintained throughout the planning and environmental study
process. Numerous designs of transit malls, transit centers, transit stations, ramps and
other facilities were examined and revised as a result of citizen comments, advisory
committee meetings and technical analysis. This effort was made so that high quality
alternatives could be proposed in the EIS to meet transit and urban design objectives.

The planning process for a proposal as complex as this occurs in many phases. As noted,
the 1990 Plan and EIS defined the general scope and need for the improvements in
downtown Seattle. The decision before the agencies at this time is which project
alternative, if any, to select and/or to fund for final design. The current decision also
includes related steps, such as land acquisition. If an action alternative is selected, the
agencies would proceed with additional engineering and final design. Approval of final
design and authorization for construction are needed before actual construction and

operation occur.

There are design considerations and mitigation measures associated with all of these
phases. The environmental impact statement process ends with this final EIS unless later
actions warrant additional environmental review, in which case a supplemental EIS or
other environmental document (such as an addendum or environmental assessment) would

be prepared by the appropriate agency.

The process of consulting with interested groups and agencies does not end with the final
EIS. It is important that design considerations, mitigation measures and handling of
unanticipated problems that may arise in later project phases be implemented within the
framework described in the EIS and the upcoming decision. The EIS identifies procedures
that would be used in later phases for consulting with historic preservation officers and
boards, for example, and proposes to continue working with various community organiza-

tions during project design and construction.

* * *

The EIS consists of both the draft and final documents and is supported by technical
appendices and reports. Given the unusual scope and complexity of the proposal, an effort
has been made to keep the final EIS concise and usable for decisionmakers, in accord with
the intent of the environmental impact statement regulations. Readers should refer to
the draft EIS for detailed information on the environmental impacts of most of the
alternatives, as they have not changed since the draft was issued (information on these
impacts is also included in the comparative analysis in Chapter 2 and the response to
comments in Chapter 8). The draft EIS and its foreword also provide additional

information on the purpose of the proposal and EIS.
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Chapter 1 describes the need for and the objectives of the project. Chapter 2 defines the
physical and operating characteristics of the alternatives and construction approaches.
Chapter 2 also compares all the alternatives and impacts based on the analysis in the
draft and final EIS documents. Chapter 3 summarizes the existing conditions and likely
1990 conditions if the action alternatives are not implemented. Chapters 4 and 5 provide
detailed information on probable transportation and environmental impacts, focusing on
the preferred alternative. Chapter 6 addresses existing conditions and impacts to
parklands and historic properties. These elements of the environment are addressed
separately to facilitate compliance with regulations protecting parklands and historic
properties. Chapter 7 provides a comparative evaluation of the No Action, TSM/Non-
intercept Mall, and Tunnel alternatives in more detail than Chapter 2, to satisfy UMTA's

capital investment policy. Chapter 8 identifies issues raised in comments on the draft EIS
and responses. References, a list of acronyms and a glossary are included with the

appendices.

Additional detail on many of the issues is available in the technical reports on which this
document is based. Because of the continuous technical and public review and discussion
summarized earlier, not every alternative or analysis was put into a written report. Many
earlier written reports have been superseded by later analysis. The completed background
reports are available to the public at the Metro library, eighth floor, Exchange Building,
821 Second Avenue. Since some documents are long, please allow enough time to read

them if you wish to refer to them.

Several related documents are also available for public review at Metro's library. Public
and agency comments on the draft EIS are provided with agency responses in a Public
Comment Document. Documents describing the eligibility of properties for historic
register status and formal "determinations of effect" on historic properties have also been

prepared.
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SUMMARY

Purpose of the Environmental Impact Statement

1.
This environmental impact statement informs government agencies and interested citi~
zens about proposed transit project alternatives. The EIS assesses probable adverse
environmental impacts and the measures to mitigate or eliminate them.

The EIS meets the state and national environmental policy acts' (SEPA and NEPA)

requirements and recognizes that the purpose of an EIS is better served by concise
documents which summarize or reference detailed technical data. The document is based
on an extensive series of supporting technical reports which are available for review in

Metro's library.

Interested citizens and government agencies were invited to review and comment on the
draft EIS during the review period. A public hearing was also held to receive comments.
This final EIS reflects the comments on the draft EIS by incorporating additional material

or modifying the text or by directly responding to specific issues in Chapter 8.

Many comments on the draft EIS requested additional information on the Metro Council's
preferred alternative. Since the draft EIS was issued, Metro has conducted preliminary
engineering to refine the council's preferred alternative and to improve the analysis of
environmental impacts. This final EIS focuses on the Metro Council's preferred

alternative as it has evolved during preliminary engineering.

Because there have been no revisions to the Transportation System Management (TSM),
Non-intercept Mall and Mall with Transit Centers alternatives, the descriptions of these
alternatives are summarized in Chapter 2. Because their environmental impacts also
remain the same as described in the draft EIS, the discussion is not repeated in this
document. The impacts and costs of the Non-intercept Mall as a TSM alternative and the
preferred alternative are compared in Chapter 7 to comply with Urban Mass Transporta-
tion Administration requirements. Text and series of tables in Section 2.2 compare all the
alternatives and their environmental impacts. Readers needing additional detail on these

alternatives should refer to the draft EIS.

Although the Metro Council and the Seattle City Council selected a preferred alternative
for preliminary engineering (see Chapter 2), none of the alternatives in the document have
been dropped from consideration. The Metro Council, City of Seattle and the UMTA will

use the draft and final EISs to make decisions on the proposal.

2, Need for the Project

See Chapter 1 for additional discussion.

Seattle's topography limits expansion of its transportation network. The Seattle Central

Business District, constrained by Elliott Bay on the west and Interstate 5 on the east,
limits north-south CBD travel to a few streets. East-west travel in the CBD is hindered

by steep streets with grades up to 18 percent.
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The 25 percent growth in CBD employment which occurred between 1970 and 1980 is
expected to be repeated between 1980 and 1990. Transit absorbed the additional
commuters in the 1970s and is expected to absorb most of the increase in peak-hour travel
through 1990. This increase in transit demand is expected to increase the proportion of

commuters using transit during the peak hour from the current 40 percent to 55 percent in
1990. This project is intended to increase the efficiency of transit service in and through

downtown Seattle and contribute to the vitality of downtown and the region.

Although general traffic moves relatively well at most intersections in downtown Seattle,
bus operation is severely hindered by bus queues and turning conflicts with pedestrian and
general traffic. Downtown congestion also reduces schedule reliability. Schedule

reliability is a key factor in attracting and maintaining ridership.

Downtown congestion also reduces transit travel speed. Average peak-hour bus speed in
the CBD is expected to decrease from the current 5 mph to about 3.5 mph in 1990 if
downtown congestion is not solved. @ The commuter's travel time would increase
significantly. For example, a rider commuting to the Federal Way park-and-ride lot
currently spends 26 percent of commute time traveling the 6 percent of the trip in the
CBD. In 1990, the CBD portion of the trip would account for 36 percent of the travel
time if downtown transit improvements are not in place. More bus service hours are spent
downtown because of slower bus speeds. These higher operating costs affect regional
service because a finite operating budget must be spent on inefficient downtown travel
resulting in fewer service hours for neighborhood or suburban routes.

Downtown sidewalks offer minimal space for transit waiting areas and shelters that
protect transit riders from the weather. The shelters and the persons waiting to board
buses restrict pedestrian circulation. Providing adequate pedestrian space for transit

facilities is a project objective.

Downtown transit circulation is provided by bus routes serving persons traveling to and
from downtown. Circulation service within downtown is perceived to be infrequent,
unreliable and not easily understood during off-peak periods, evenings and weekends.
Between the downtown core and adjacent neighborhoods, transit service is limited to a
few east-west routes because of the topography and the one-way street system.

Metro has steadily increased the number of buses to respond to growing demand resulting
in lines of buses on CBD streets during the peak hours. Diesel-fueled buses also
contribute to the air and noise pollution in the CBD. Reducing noise, exhaust and the wall
of buses image are among the Downtown Seattle Transit Project objectives.

Numerous Transportation System Management measures--exclusive transit lanes and
freeway ramps, bus only lanes, advanced traffic signal green lights for transit, a ride-free
zone, skip-stop operation, a peak-hour fare surcharge and the use of articulated buses to
minimize the number of buses downtown--have temporarily relieved increasing conges-
tion. These remedies, however, cannot adequately accommodate transit needs and would
not provide the capacity needed by 1990. Four action alternatives have been developed as

possible solutions to downtown and regional transit problems.

3. Alternatives Considered

See Section 2.1 and the draft EIS for additional detail.

5-2
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Four action alternatives were examined, three of which include several options. An
independent transit circulation system for the downtown which would supplement through-
bus service has been developed for each of the action alternatives. The circulation
system would use trolleybuses to provide local service for First Avenue and service from
the CBD to First Hill. All transit center options would require a circulation system, but
these requirements would be minimal outside peak commuting periods.

All action alternatives would include constructing a transit-only roadway through the
Union Station Corridor to the proposed transit-only freeway ramps from I-5 and I-90. This
roadway would begin near Fourth Avenue South and South Washington Street and extend
south parallel to the existing Union Pacific Railroad tracks to connect with the transit-

only I-5/1-90 freeway ramps at Airport Way South.
Preferred Alternative

Tunnel

The Tunnel alternative would provide a two-lane underground roadway for buses from
Union Station to the Ninth and Pine area (see Figures 2-6 through 2-19). Five passenger
stations, including one at each end, would be constructed along the alignment. The tunnel
would be designed to permit potential conversion to fixed guideway or light-rail transit

(LRT) use.

Two alignments were considered in the draft EIS—under Third Avenue and Pine Street and
under Fourth Avenue and Pine Street. Both cut-and-cover and boring tunnel construction
techniques were considered. A surface transit mall was included as part of the Third and

Pine Tunnel.

On Nov. 3, 1983, the Metro Council unanimously approved Resolution No. 4243 which
identified an electric-only transit tunnel with a circulation system and surface improve-
ments as its preferred alternative. Preliminary engineering has been conducted on the
Metro Council's preferred alternative since the draft EIS was issued. Engineering,
environmental, transit operations and cost considerations have been included in ongoing
design for the tunnel. As further described in Chapter 2, a number of options noted in the
draft EIS have been refined. These include 1) specifying Third Avenue and Pine Street as
the tunnel alignment; 2) specifying portal stations at Ninth and Pine and at Union Station
and three intermediate locations at James Street, University Street, and Westlake Mall; 3)
specifying the characteristics of surface improvements and the surface circulation
system; and 4) specifying a bored-tunnel construction approach for most of the tunnel and
cut-and-cover construction for intermediate stations and for most of Pine Street.

The exact location of access points for the stations has not been completely determined.
Section 2.1 identifies locations where access is currently planned. The section also
acknowledges, however, that other access points adjacent to stations may be selected

during final design.

Metro Council's preferred alternative resolution (see Appendix K) also notes that
identifying a preferred alternative neither limits the choice of reasonable alternatives
available nor represents a decision to authorize or construct a particular alternative.
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Non-Preferred Alternatives

A. No Action

The No Action alternative assumes the 1990 Metro Comprehensive Plan for Public
Transportation in King County would be implemented except for provision directing
capital investment to ease downtown congestion.

Ordinary system management and planning efforts would include: adjusting schedules,
adding service, reallocating service among CBD streets and ramps to take advantage of
unused existing street and sidewalk capacity, relocating and splitting bus stops and other

similar strategies.

Bypass routes which do not travel through CBD streets are included in the adopted transit
plan and in the No Action alternative to reduce transit rider trips through the CBD. This
alternative would be compatible with the proposed transit connection between the

I-5/1-90 interchange and the Seattle CBD.

All existing transit-preference features in the CBD are assumed to remain, including the
peak-period, with-flow bus lanes on Second and Fourth avenues and the contraflow bus
lane on Fifth Avenue. The No Action and Transportation System Management alterna-
tives also serve as baselines to compare the costs and benefits of higher service

alternatives.

B. Transportation System Management (TSM)

Transportation System Management would improve the efficiency of existing roadways
without major new capital investment. The TSM alternative attempts to meet project

objectives through limited capital investments and intensive management of the transpor-
tation system to provide preferential treatment for transit.

The Third Avenue Transit Street (TSM Mall) would be a low-cost transit mall on Third
Avenue (see Figure 2-1). Third Avenue between Stewart Street and Prefontaine Place
would be restricted to buses from 6 a.m. to 6 p.m., Monday through Saturday. Additional
contraflow bus lanes, I-5 ramp modifications, parking restrictions, traffic signal adjust-
ments, a flextime promotion program and the continuation of existing TSM elements

would be included in this option.

The second TSM option would be based on two transit-only contraflow lanes on Second and
Fourth avenues between Jackson and Stewart streets (see Figure 2-2). Two contraflow
lanes would operate 24 hours a day with bus-only traffic between 7 and 9 a.m. and
between 3 and 6 p.m. Truck traffic could also use the lanes during other hours. This
option would include an additional contraflow bus lane on Stewart Street, traffic signal

adjustments, parking restrictions, a flextime promotion program and the continuation of
existing TSM improvements.

As noted in Chapter 2, the TSM alternatives described above failed to meet several of the
project objectives. Therefore, the Non-intercept Mall is used in this document as a lower-
cost alternative for comparison with the Tunnel alternative.

The Non-intercept Mall (TSM) would be a modification of the TSM Mall. Only buses would
operate on the Third and Pine mall most of the time, sidewalks would be widened,

S-4
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pedestrian amenities and other urban design improvements would be added, and bus stops
would be rearranged for more efficient use (see Figure 2-3). High dual-power and electric
bus volumes would use Third Avenue and Pine Street, minimizing the effects of diesel
exhaust odor and noise.

The I-5 reversible ramp at Pine Street would be converted to a bus-only ramp. The I-5
reversible ramp at Cherry Street would revert to a general traffic ramp.

C. Mall with Transit Centers

The Mall with Transit Center alternative addresses project objectives with an all-electric
transit mall on the same alignment as the Non-intercept Mall. Incoming passengers would
arrive at a transit center on diesel buses and transfer to electric trolleybuses or walk to
their destination. Conversely, passengers leaving the CBD would walk or ride a trolleybus
to the transit center and transfer to suburb-bound diesel buses. The transit mall would
connect the two transit centers. Sidewalks would be widened on Pine Street with all the
transit center options. Third Avenue sidewalks would be widened only with the close-in

terminal option.

The alternative has six options that differ in the size and location of their transit centers
and the number of vehicles intercepted. Options with peripheral transit centers would
involve locations near either Yesler Street or Union Station in the south and near Ninth
and Pine Street in the north (see Figure 2-4). Transit centers would be constructed to
intercept either 150 or 90 diesel buses in the peak hour. The smaller transit centers
(stations) would require a considerably greater number of dual-power buses than the larger
transit centers (terminals) (see Figure 2-5). More dual-power buses would be needed

because they would switch to electric power and travel on the mall rather than turn
around at the transit centers. Close-in transit centers would be located at Third Avenue

and Pine Street in the north and at Fourth Avenue and Columbia Street in the south and
connect with mini-stations at the downtown periphery via underground access tunnels.
Close-in centers could be designed to intercept either 150 or 90 diesel buses in the peak

hour.

4, Significant Environmental Impacts
(Environmental impacts which would occur during construction and operation are addres-
sed in Chapters 4, 5 and 6.)

Although the construction period for the alternatives would vary in duration and extent,
all action alternatives would generate additional noise and dust during construction.
Traffic would be rerouted disrupting downtown circulation. Employee, customer and
truck access to businesses, stores, offices and other downtown uses would be somewhat
disrupted during construction. Surface construction in the downtown retail area would
cease during the holiday shopping period. There may also be a storm-water pipe
constructed to carry street runoff under James Street and Yesler Way to Elliott Bay.

The non-preferred alternatives would displace some businesses and parking to provide a
connection to the I[-5/1-90 transit ramps at Airport Way South. Displacement of
additional businesses and residents would occur with some action alternatives (see Table

S-1).

s-5
PS/EPc-24/24]



Although all action alternatives would provide the transit capacity needed to serve
ridership projections for 1990, the options differ in their attractiveness to potential
riders. As discussed in Chapter 4, the number of transfers and the total travel time
associated with each option would influence the number of riders attracted to the transit
system. In 1990, for example, the relatively high number of transfers associated with the
Mall with Transit Center alternative would reduce the number of riders attracted to the

system compared with the other action alternatives.

Transit improvements would produce greater reliability and higher average bus speeds in
the CBD which would shorten bus trip time and lower operating costs compared with No
Action. In addition to the transportation benefits, higher average travel speeds would

improve air quality, noise and energy consumption.

The overall general traffic circulation would not be significantly affected by any
alternative. There would be a small energy and air quality benefit with any action
alternative. All of the action alternatives would require detaining or diverting storm

While diverting storm water would reduce the

water from the combined sewer system.
frequency of sewer overflows, storm water would then enter a receiving body directly.

Preferred Alternative

Tunnel

A transit tunnel in Seattle's central business district would increase the ridership capacity
of the system to and from downtown. By increasing accessibility to the CBD, the tunnel
would maintain Seattle's viability and accommodate planned downtown growth. The
tunnel is consistent with Metro and Puget Sound Council of Governments plans and with

Seattle and King County land-use plans.

In contrast to other alternatives evaluated in this EIS, the transit tunnel would provide
additional street capacity in the CBD. The additional street capacity for buses would
enable Metro to operate fewer buses on surface streets reducing surface congestion and

improves general traffic flow.

A separate transit roadway would benefit the transit system by reducing conflicts with
pedestrians and general traffic. Tunnel buses would offer better schedule reliability and
improved travel time through the CBD. Compared with No Action, the average peak-hour
transit rider would save seven minutes of CBD travel time with the Tunnel alternative.
Tunnel bus riders would save nine minutes of CBD travel time compared to No Action.

This, in turn, would increase the attractiveness of the transit system. Metro expects 1990
peak hour ridership to increase from 25,000 with No Action to almost 30,000 with the
Tunnel alternative. Peak-hour CBD ridership capacity would increase from the 25,000
capacity limit expected to be reached with No Action in 1985 to 43,000 with the Tunnel

alternative, which would be reached in approximately 2003.

Faster CBD travel time would also reduce Metro's energy and operating costs. As noted
in Chapter 2, the Tunnel alternative would save $4.4 million in 1990 operating cost
compared with No Action. In the year 2000, the tunnel would be operating closer to its
Lower

capacity and annual savings would be $8.7 million compared with No Action.
operating costs and better service to Seattle and the region would benefit the entire

transit system.
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The urban environment would also benefit. Fewer diesel buses downtown would reduce
diesel bus exhaust, emissions, odor and noise. A downtown circulation system would make
it easier for people to travel within downtown without automobiles. Wider sidewalks and
street amenities would ease sidewalk congestion and improve patron access to the transit

system.
These benefits do not come without any associated costs. Although Metro's operating
costs would decrease, the capital cost of the preferred alternative is estimated to be $416
million. The financial plan assumes that these costs would be paid for by Metro and the
Federal Urban Mass Transportation Administration. Some of the costs may be deferred by
contributions from the Washington Department of Transportation, the City of Seattle,
private utilities and businesses in the downtown Seattle business district.

The portal stations for the project would require Metro to acquire many of the same

properties as the peripheral transit centers option. As summarized in Table S-1 and
discussed in Section 5.3, up to 36 businesses would be displaced at least during

construction and 18 residents would be permanently displaced. In addition to providing
relocation assistance, Metro would contribute to the City of Seattle housing funds
approximating the replacement cost for the 16 low-income housing units lost at the Best

Apartments.

The wider sidewalks proposed as part of the surface improvements would displace existing
off-peak street parking on Third Avenue and Pine Street. Some curbside load zones would
also be eliminated. The additional trolley routes proposed as part of the circulation
system would require additional overhead wire on First Hill and lesser amounts at other
locations. More detail on these elements is available in chapters 2 and 4.

The benefits during the operation of the tunnel would be achieved at the expense of
significant disruption during construction. Although the bored segments of the tunnel
would have minimal impacts, about 40 percent of the alignment would be constructed by
cut-and-cover techniques. Two cut-and-cover construction strategies described in Chap-
ter 2 allow decision-makers to choose between total street closure for approximately nine
to 14 months and closing part of the street for up to 29 months in areas with cut-and-

cover construction.

The tunnel is the only alternative with possible soils-related impacts. The tunnel would
require deep excavations at some locations that could cause settlement and consequent
damage to nearby pavement, utilities and buildings. To minimize this possibility, several

engineering approaches would be used to protect foundations near tunnel and station
excavations. These approaches include underpinning to support building foundations,

grouting to consolidate soils and tie-back shoring to minimize ground settling.

The State Historic Preservation Officer has determined that the tunnel station and lid at
Unjon Station would have an adverse effect on the Union Station building, which is on the
National Register of Historic Places. However, a Memorandum of Agreement has been

signed which specifies measures which would be taken to minimize adverse effects. A
formal determination of the significance of these effects on the historic properties is

discussed in Chapter 6.

-7
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Non-Preferred Alternatives

A. No Action
eak-hour travel times and

No Action would steadily increase congestion and, therefore,
transit operating costs. Diesel exhaust, odor and noise would increase compared with
today because there would be a 20 percent increase in the number of diesel buses in the
CBD during the peak hour. Ridership capacity would be reached in 1985.

The No Action alternative would not require public funds for capital facility costs in
downtown Seattle. Existing businesses and residents would not be displaced. Construction

impacts would also be avoided or at least delayed.

B. Transportation System Management (TSM)

The TSM alternative would provide a cost-effective but short-lived response to CBD
transit problems. This alternative would reach its rider-carrying capacity by 1991. With

TSM options, on-street parking and delivery zones would be displaced, at least during peak
Although the peak-hour volume of diesel buses in the CBD would be about the

hours.
same as No Action, the higher average bus speed would lessen diesel exhaust odor and
Diesel exhaust odor and noise, however, would still be higher than existing

noise.
conditions.

TSM alternatives, however, would be relatively inexpensive and would only displace
existing businesses for the I-5/I-90 connection. Construction impacts would be relatively

minor and short-lived.

The Non-intercept Mall (TSM) would have impacts similar to other the TSM options--few
businesses would be displaced but parking and delivery zones would be eliminated along
High dual-power and electric bus volumes would use Third Avenue and Pine

the mall.
Street minimizing the effects of diesel exhaust, odor and noise. Ridership capacity would

be reached in 1991.

The higher cost of this mall would substantially improve the urban design compared with
Wider sidewalks to ease pedestrian congestion would be

the lower cost TSM Mall.
especially important. Third Avenue and Pine Street reconstruction would take two years

or approximately 23 weeks per block.

C. Mall with Transit Centers

The Mall with Transit Centers alternative would displace businesses and residences at the
transit center locations and the I-5/I-90 connection. As shown in Table S-1, close-in
transit centers have greater displacement impacts than the peripheral transit center
locations. Many residents of the Best Apartments at the Ninth and Pine site and the
Pacific Hotel at the Fourth and Columbia site are low-income. For additional information

on displacement, refer to Section 5.3.

The elimination of most diesel buses from Third Avenue and Pine Street would signifi-

cantly reduce diesel exhaust odor and noise along the mall. A noticeable increase in noise
would occur at the transit centers from buses waiting to gain access to either peripheral

or close~in transit centers.

S-8
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TABLE S-1
SUMMARY OF PROBABLE DISPLACEMENT IMPACTS

Number of Number of Number of

Alternative Residents Businesses Buildings
No Action 0 0 0
Transportation System Management 0 5 2
Non-intercept Mall (TSM) 0 5 2
Mall with Peripheral Transit Centers 18 14 13
Mall with Close-in Transit Centers 123 49 20
Third Avenue Tunnel 18 35 18
18 36 12

Fourth Avenue Tunnel

The transfer to electric circulator or shuttle vehicles would add an extra transfer for
The inconvenience of the additional transfer would be partially

most express bus riders.
offset by the comfortable transit center environment.

Access to the mall from the Yesler site peripheral transit center would require
reconfiguration of City Hall Park. The construction of an access tunnel to the south
close-in transit center would require dismantling and reconstructing the Yesler Street

Bridge, which is on the National Register of Historic Places.

Impacts of the mall construction would be similar to the Non-intercept Mall because
Transit center

individual blocks would be under construction for 23 weeks at a time.
construction would occur simultaneously and would have impacts similar to those

encountered during the construction of a major downtown office building.

The access tunnels for the close-in transit centers would be constructed using the cut-
and-cover method. After the old street surface is removed, the street would be decked
over to provide at least two traffic lanes while construction proceeds below.

The Mall with Terminals options and the Mall with Stations options would reach ridership

capacity in 1993 and 1991, respectively.

5.  Areas of Controversy
The major controversial areas identified in the draft EIS were:

o The degree of impact on retail sales by displacing automobiles from city streets
for a transit mall. Some downtown merchants feel that reducing window display

exposure and automobile access would reduce sales.

o The degree of impact on neighborhoods adjacent to the CBD. One concern is
that tunnel stations or transit centers would attract commuters who would park

in downtown neighborhoods before traveling on buses to CBD destinations. Adja-
cent neighborhoods are also concerned about the potential for more intense
development pressure near the Ninth and Pine and the Union Station transit

facilities.

5-9
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Two additional areas of controversy were identified in comments on the draft EIS:

o Some reviewers questioned the operational feasibility of the dual-power bus and
Metro's ability to have a sufficiently large fleet operating to effectively use

tunnel capacity when it is completed.

Several citizens' groups contend that a bus tunnel under downtown Seattle would
be too expensive a solution. They contend that regional transit service would
suffer because the project would consume a disproportionate share of the transit

system's budget.

6. Issues to be Resolved

The primary decision is to select the best alternative analyzed in the EIS for implementa-
tion. If an action alternative mutually acceptable to Metro, the City of Seattle and
UMTA is selected, the next major issue is the funding source for the project. Possible
funding sources are identified in Section 7.2, but a specific funding plan has not been
prepared. This would depend on the alternative selected and available funding and
financing sources. Because President Reagan's proposed 1986 federal budget does not
include funding for major new transit projects, federal funding of this project is uncertain.
Third, several decisions need to be made regarding the extent and method of reducing or

eliminating impacts identified in the EIS.

S-10
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I.1

CHAPTER 1
PURPOSE AND NEED

Tremendous population and employment growth has occurred in the Puget Sound
region during the past decade (see Figure 1-1) . Downtown Seattle's ability to
continue as the preeminent activity center in the region is partly dependent on
people's ability to reach and travel within the downtown. Public transit has played a
critical role in serving a growing number of downtown commuters on a limited and
topographically restricted downtown street system. During the past five to seven
years, however, the high volume of vehicles, including buses, traveling through

downtown during the peak hours has created heavy congestion in the area.

Downtown and regional transit service have become increasingly inefficient and
unreliable. Buses now travel through downtown at an average speed of 5 mph during

peak hours. This speed is expected to drop to 3.5 mph by 1990. Downtown
congestion has reduced the reliability of schedules and added unnecessary time to

commuter trips throughout the region.

Public transportation's ability to maintain its share of commuter trips and down-
town's ability to accommodate and control anticipated growth during the next
10 years will depend on resolving downtown congestion and developing efficient

transit service in downtown.

The Downtown Seattle Transit Project examines alternative means to remedy
existing downtown transit congestion and provide adequate transit capacity for the

ridership anticipated by 1990 and beyond.

A reduction in downtown Seattle transit congestion would benefit all of Metro's
riders living within or outside the city limits. By 1990, 40 percent of bus riders in
the CBD in the peak hour will live outside the Seattle city limits. The region needs
better transit through downtown Seattle to reduce commuter travel time and
improve schedule reliability. Higher transit speeds would reduce energy consump-
tion, economic costs and air pollution and noise. Furthermore, the project is a
component of Metro and regional plans to improve transit through the CBD and to

make the CBD an integral link for regional activity centers.

Transportation Facilities and Services in the Study Area

1.1.1 Study Area

The study area of the Downtown Seattle Transit Project is bounded by Denny Way on
the north, Interstate 5 on the east, Royal Brougham Way on the south and Elliott
Bay on the west (see Figure 1-2). The project's direct and indirect impacts will be
within this area. The First Hill area which is north and east of the study area may
also be affected because of potential new circulation services to complement the
improvements within the study area. Bus riders in King, Pierce and Snohomish
counties would notice improved scheduling and faster trips on the downtown routes

serving those areas.

1-1

PS/EPc-24/24¢



FIGURE 1-1
0 5 | Area/vicinity map
$meTRO @) Cityof Seatt EMFEs

2>




o Sl ¢ DOWNTOWN
S SN SEATTLE TRANSIT
noncr

#meTRo @) Civvof Satte

2>

FIGURE 1-2
Study Area




Seattle's Central Business District is the focus of the Puget Sound regional

transportation system because of its location and dominance as the region's largest
Interstate 5 and State

center for business, governmental and cultural activities.
Interstate 90 and State

Route 99 accommodate north-south travel to the CBD.
The Seattle to Bremerton

Route 520 connect the CBD and Eastside communities.
and Seattle to Winslow ferries extend the regional highway system across Puget

Sound. Existing arterial and freeway approaches are near capacity and, except for
the I-90 improvements, will not be significantly expanded in the future. Washing-
ton Department of Transportation's highway and HOV improvements will improve

transit access to Seattle from the east and south.

1.1.2 CBD Transportation Facilities

Downtown Seattle is a dense urban core encompassing approximately 1.4 square
Downtown Seattle has six major streets that run north-south, generally
parallel to I-5. Numerous streets connect the downtown to the freeway and
facilitate east-west movement. Many streets are constrained by steep grades.
Pedestrian travel often is restricted by narrow sidewalks that are frequently

inadequate to handle the volume of passersby and bus-stop waiting areas.

miles.

Bus congestion in the CBD is a critical problem because of the central role the CBD
plays in the regional transit network. The transit network consists of express and
local routes. Local routes serve downtown and most areas within the city limits as
well as major suburban areas. The CBD also is a transfer point for regional travel.

The express routes operate principally on the freeways and arterials with access to

downtown. Downtown also has a monorail and waterfront streetcar, but neither

plays a primary access role.

1.2 General Need for Improvements
1.2.1 Congestion Effect on Downtown Vitality

Maintaining and enhancing downtown Seattle's vitality is a goal of King County, the
City of Seattle, and the Puget Sound Council of Governments and the focus of land-
use and transportation policies. These local governments are working to concen-
trate additional employment and retail activity in the CBD and four other regional
activity centers to reduce public infrastructure costs (streets, transit, water and
sewer) and the environmental and economic costs of urban sprawl.

Downtown Seattle contributes a significant share to the City's total general tax
revenue. The City's community development department's urban research office
estimates that over 25 percent of Seattle's revenue comes from downtown.
Downtown's continued vitality and growth would significantly influence the City of
Seattle's ability to finance the services provided to all Seattle neighborhoods.

Increasingly congested downtown streets and inadequate internal circulation, how-
ever, are seriously threatening planned growth in the CBD. During the 1970s,
employment in the study area grew by 25.3 percent, from 91,703 employees in 1970
to 114,296 employees in 1980 (PSCOG 1983). CBD office space increased 39 percent
between 1975 and 1982. At the same time, inbound peak-hour vehicle trips to
downtown decreased from 20,664 in 1977 to 17,575 in 1982 (SED Annual CBD Cordon

Counts). This combination of increased CBD employment and decreased inbound
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peak-hour vehicle trips suggests that the proportion of transit and carpool riders has
increased substantially. Metro statistics show that peak-hour travel increased 100

percent during the 1970s.

Between 1980 and 1990, downtown emplcgment is expected to grow by another
25 percent to 146,000 jobs (PSCOG 1984). Once again, transit is expected to handle
nearly all additional peak-hour trips generated by these new employees to and from

downtown.

In 1980, approximately 40 percent of peak-hour travel and 28 percent of daily travel
to the CBD was made by transit. By 1990, transit would accommodate 55 percent of
peak-hour travel and 40 percent of daily trips as the number of employees grows and

additional transit service is provided.

1.2.2 Congestion Effects on Transit Service

In 1980, over 490 diesel and electric trolleybuses were distributed over five CBD
downtown streets during the peak hour (see Figure 1-3). Between 100 to 200 buses
travel on Second, Third and Fourth avenues, the primary north-south avenues, during
peak hours. Over 100 buses traveled on both Stewart Street and Olive Way, the
primary east-west transit routes at the north end of the CBD. The greatest number
of peak-hour buses (approximately 190) were on Third Avenue, which is a two-way
street with a mix of transportation modes. Third Avenue was relatively congested
during most of the day. The wall of buses that occurs at bus stops during peak hours
was a major contributor to this congestion. Similar congestion existed on the one-
way couplets of Second and Fourth avenues where approximately 135 and 95 buses

traveled during the peak hour.

The transit service required by 1990 (adding 140 buses to already congested streets
and bus stops during peak hours) would seriously aggravate transportation and
environmental problems. The existing congestion, brought about partly by the
tremendous growth in transit use in the 1970s, has affected the efficiency of transit
service into and through the CBD over the past few years. While the general traffic
level-of-service is at reasonable levels on most streets, conflicts between buses,
autos and pedestrians at major intersections dramatically reduce bus speeds and

schedule reliability and restrict the potential growth of the transit system.

1.2.3 TSM Measures Implemented to Date

During the 1970s and early 1980s, Metro, the City of Seattle and the Washington
State Department of Transportation implemented numerous Transportation System
Management (TSM) and other transit improvements to alleviate increasing transit
congestion in downtown. These measures included: with-flow transit lanes on
Second and Fourth avenues; a contraflow lane on Fifth Avenue; exclusive HOV
freeway lanes and ramps on I-5; downtown free-fare zone; peak-hour fare surcharge;
increased use of articulated buses to reduce the number of buses in downtown; split
bus stops downtown (bus routes grouped into sets which stop at alternate bus stops);
restructuring downtown routes to balance capacity; supporting carpool/vanpool

program; and new downtown route maps at each bus stop.

The

Transit performance continues to suffer even with these ambitious efforts.
More

anticipated transit growth by 1990 further threatens transit service.
substantial remedial measures are needed.
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1.3

1.4

Specific Transportation Problems in Downtown

The following is a description of the magnitude of problems Metro faces in its
efforts to provide efficient and reliable transit service in downtown Seattle:

1.3.1 Critical Operational Problems - Shared Right-of-Way
and Competition for Curb Lanes

Metro's ability to provide efficient and reliable service has been hampered by the
restricted environment in which buses must travel. In 1980, the 490 buses traveling

on the five downtown streets had to compete for curb space to load and unload

passengers. In the right-of-way, buses compete with autos and pedestrians,
particularly at major intersections.

The buses going through downtown not only must travel in a limited number of lanes,
but must negotiate in mixed traffic and encounter high auto and pedestrian volumes,
signals at downtown intersections and curb loading of trucks and auto passengers. In

addition, buses are forced to back up at overloaded bus-loading zones.

1.3.2 Critical Operational Problems - Sidewalk Deficiencies

Narrow downtown sidewalks accommodate pedestrians, window shoppers and people
waiting for buses. In a few locations, bus shelters provide space and shield waiting
transit riders from Seattle's inclement weather. At bus stops without shelters,
riders huddle against adjacent buildings and block pedestrian travel, building
entrances and windows. The existing bus shelters, combined with more and more
waiting patrons created by growing transit demand, restrict travel on the already
crowded sidewalks. The crowding and encounters between waiting bus riders and
other pedestrians increase the time and difficulty of reaching the desired bus in the
minimum period of time. This problem now exists during morning, lunchtime and
afternoon peak periods, but will dramatically worsen as downtown's daytime

population and transit ridership grow.

Detrimental Impacts to Transit Performance

The above-mentioned restrictions on bus operations have severely affected Metro's
ability to provide efficient and reliable transit service to the downtown.

1.5.1 Reduction in Bus Speeds

Bus speeds which increased in 1978 as a result of implementing with-flow transit
lanes on Second and Fourth avenues have been eroded during the past five years.
Bus speeds are now averaging 4 to 5 mph downtown. With additional auto mobile
and bus traffic by 1990, bus speeds would drop further. This would substantially
increase the number of minutes spent in downtown on an average trip. With no
transit improvement, the average transit trip to downtown in 1990 would take
20 percent longer than the present 2l.1 minutes. Figure 1-4 illustrates how
congestion would lengthen a trip from the Federal Way park-and-ride lot without

downtown transit improvements.

Besides competing with autos and trucks for curb space, buses must compete with
other buses at bus stops. Despite the use of a skip-stop operation and extended bus
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1.5

zones during the peak hours which permit three buses to stop at one zone at a time,
buses still have to wait for curb space to become available.

Time is also lost as pedestrians and people boarding buses conflict with each other in
the limited amount of available sidewalk.

1.4.2 Degradation of On-time Performance and Schedule Reliability

Buses are severely hampered from meeting schedules through frequently prolonged
loadings at bus stops, compounded by the queue of buses waiting to enter the bus-
loading zones during peak periods. The time lost to boarding, combined with
continued reduction in bus speeds and the inability to control peak-hour congestion,
have significantly eroded transit service reliability. While boarding time is built
into the schedule, sidewalk congestion and the inability to predict the position of

specific buses at bus stops cause unpredictable delays.

On-time performance, identified as the primary passenger concern, suffers a
43 percent failure rate (see Figure 1-5). Metro studies have found that travel times
of specific bus routes through downtown vary substantially on a day-to-day basis --

between several minutes early and late (see Figure 1-6).

On-time performance and schedule reliability become more difficult to achieve as
the compounding effect of this transit congestion affects other aspects of the
system. For example, evening peak-hour staging areas have had to move farther
from the downtown core as expansion and traffic congestion make temporary
parking of buses possible only at the downtown periphery. By requiring buses to
travel even greater distance from their staging areas through downtown, their
ability to adhere to schedules are further reduced. This reduces regional schedule

reliability when riders outside the CBD can't depend on bus schedules.

1.3.3 Restrictions in Downtown Circulation

The topography, limited east-west transit routes, skip-stops on one-way streets and
the restricted route patterns of trolleybuses limit easy travel in the CBD. Transit
patrons must walk up and down steep inclines to reach many bus routes. Also,
Metro's transit service is designed primarily to get people to and from downtown,
with internal circulation a byproduct of this primary effort. Consequently, off-peak
transit vehicles circulating on some downtown streets do not run on frequent and
reliable schedules, particularly outside the downtown core and on Second and Fourth
avenues between the retail core area and the government office area. The
multitude of transit routes and destinations for internal downtown trips are not
easily understood. As downtown expands and population grows, more thorough and
understandable transit service would be needed to interconnect the various down-

town segments.

Negative Environmental Consequences

Three primary environmental issues have been raised regarding the present provision
and level of transit service in downtown. Presently, the air quality from combined
auto and diesel exhaust emissions are raising health and aesthetics concerns. In
particular, concentrated diesel bus odors on heavily-used diesel-bus routes have been

noted. The noise created by diesel buses has also been cited. Aesthetic concerns
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revolve around the "wall of buses" on the streets during peak hours. The increasing
number of buses is contributing to a less pleasant downtown.

1.6 Conclusion
Peak-hour bus service in downtown is still slow and unreliable even with the
measures implemented to date to reduce congestion and refine the existing street
system. If the present system is not substantially restructured, conditions will
continue to deteriorate. Transit, which is expected to absorb almost all increase in
downtown trips, may have difficulty maintaining its existing share of all trips to the
downtown. In addition, auto users, along with transit riders, would suffer from the

same problems caused by increased congestion.

Planned long term CBD growth would likely be constrained by inadequate transit
capacity. At the same time, the entire region would pay directly for the continued
congestion in the CBD through higher operating costs for the downtown portion of

bus trips.

1.7 Transportation Goals and Objectives

Enhancing transit services has been a critical component of long-term policies and
plans of the City of Seattle and the Puget Sound region. The City of Seattle and
Metro have cooperated in numerous ventures to improve transit service in down-
town. The City of Seattle recently adopted policies that rely heavily on transit to
accommodate all growth in travel demand to the CBD. Seattle City Council
resolutions and the proposed Downtown Land Use and Transportation Plan recognize
the need to address the CBD's transit congestion and propose specific improvements

to transit service and facilities.

The City of Seattle and Metro have established the following objectives for the
Downtown Seattle Transit Project:

Provide adequate transit capacity and service for expected rush-hour ridership

o
based on employment and population estimates for 1990.

Provide enough space for transit facilities so that pedestrians can use sidewalks
and transit waiting areas comfortably.

Mitigate adverse effects of noise, odor and emissions caused by the high volume
of diesel buses on pedestrians and adjacent property.

Provide adequate transit circulation within downtown at all times of the day, in
conjunction with other downtown traffic.

o Preserve the opportunity to phase the expansion of the metropolitan transit
system so that mid-term actions can be taken while longer-term solutions are

being planned.

Incorporate good urban design into the project.

1-12
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ALTERNATIVES CONSIDERED

2.1 Description of Alternatives

2.1.1
2.1.2
2.1.3
2.1.%
2.1.5
2.1.6

Elements Common to All Action Alternatives
Tunnel (Preferred Alternative)

No Action
Transportation System Management
Non-intercept Mall (TSM)

Mall with Transit Centers

2.2 Comparison of the Alternatives
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CHAPTER 2
ALTERNATIVES CONSIDERED

Five alternatives, including the No Action alternative, were examined in the draft EIS to
address the severe transit congestion in downtown Seattle. The physical and operating
characteristics, construction requirements and costs were described for the alternatives
and for the major options that were studied for certain alternatives. The alternatives and

options examined were:
1. No Action

2. Transportation System Management

o TSM Mall
o Dual Contraflow Lanes

3.  Non-intercept Mall (TSM)

4. Mall with Transit Centers
o Peripheral Terminals
o Peripheral Stations
o Close-in Terminals
o Close-in Stations

5. Tunnel
o Third Avenue and Pine Street

o Fourth Avenue and Pine Street

The Metro Council identified a locally preferred alternative November 1983. Although

the preferred alternative had not been determined when the draft EIS was issued, it most
resembles the tunnel option under Third Avenue and Pine Street. The preferred

alternative resolution specified that electric buses would operate in the tunnel, surface
improvements would be made on Third Avenue and Pine Street and a downtown circulation

system would be developed.

Since the draft EIS was issued, preliminary engineering has occurred which further defined
the proposed tunnel, surface improvements and circulation system. This chapter describes
the preferred alternative in detail. The other alternatives described in the draft EIS,
except for the addition of dual-powered buses in the TSM Non-Intercept Mall, have not
changed and are only briefly described in this chapter. Readers desiring additional detail

should refer to the draft EIS, Chapter 2.

With the exception of the addition of dual-powered buses to the TSM non-intercept mall
the No Action alternative is commonly used as a baseline against which action
alternatives are compared. UMTA also compares high capital cost alternatives to a low-
cost alternative--Transportation System Management. Two TSM options were identified
for this project in the draft EIS: the TSM Mall and the Dual Contraflow Lanes.

2-1
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When selecting an appropriate TSM measure for UMTA's comparison (see Chapter 7), it is
important that the TSM option be implementable and that it meets the project goals. It
became apparent after evaluating the TSM options presented in the draft EIS that they do
not satisfy these criteria. These options preempt scarce street capacity without offering
substantive urban amenities. Neither option addresses sidewalk congestion problems

related to transit patrons competing for sidewalk space with other users.

Therefore, this EIS uses the Non-intercept Mall alternative as the TSM measure for UMTA
to compare with the locally preferred alternative. This is the least expensive alternative
which could be constructed entirely with local funds and still meet most of the project

objectives.
Section 2.2 provide summary tables to enable readers to evaluate the costs and benefits of

each alternative.
2.1 Description of Alternatives
2.1.1 Elements Common to All Action Alternatives

Several components are common or similar in all the action alternatives: a busway
connection to I-5 and I-90 at the southern end of the project, an independent
trolleybus circulation system in downtown, surface storm-water collection/disposal
system, a and system of bus routes which bypass the CBD. All alternatives also
include flextime promotion which would increase the capacity of the transit system.

I-5, 1-90 Bus Connection

The Washington State Department of Transportation plans to construct a two-lane
busway which can be converted to rail from the 1-5/I-90 interchange to Airport Way
South, south of the Seattle CBD. The state DOT also plans to construct a busway in
the existing Union Pacific Railroad right-of-way to connect the Union Station
busway with Spokane Street near I-5. The busway would be extended under any

action alternative selected to connect with the transit project.

Circulation System

The circulation system would provide transit service within downtown. The system
would consist of new trolleybus routes, overhead wires, power substations and
electric trolley coaches. Local improvements such as wider sidewalks at heavily-
used bus stops and improved rider information to enhance use of existing trolleys
would also be included. As explained in this chapter, the circulation system for the
tunnel alternative has been modified slightly from that outlined in the draft EIS.

Storm-water System

A separate storm-water system would have to be constructed for all action
alternatives as required by the Seattle Drainage Ordinance (see Sections 3-10 and
5-10). Metro, in conjunction with the City of Seattle, would determine construction
methods during final design. A storm drainage system may require open-cut

construction within the street rights-of-way.
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CBD Bypass Routes

CBD Bypass routes are routes which do not serve downtown Seattle, but serve riders
who might have to pass through downtown Seattle if these routes were not available.
These routes enable riders to bypass downtown congestion. Currently there are over
25 CBD bypass routes in the Metro system. A bypass network of bus routes was
included in the travel forecasts for all the alternatives because these routes are
included in Metro's 1990 Comprehensive Transit Plan, the Mid-Range Program and
supporting service plans. Metro is therefore implementing them as an integral part
of the 1990 Plan independently from the Downtown Seattle Transit Project.

2.1.2 Tunnel (Preferred Alternative) )

The Tunnel alternative would respond to project objectives by including a new
By

transit-only roadway and passenger stations in a tunnel under the CBD.
removing buses from surface streets, the tunnel would reduce traffic congestion,

and improve the speed and reliability of transit schedules. It would also reduce
crowding on sidewalks as some transit riders would wait for their bus in underground
stations along the tunnel. The tunnel would be designed to convert easily to
light-rail or other fixed guideway operation which would be a useful element in a

regional guideway transit system.

On Nov. 3, 1983, the Metro Council unanimously approved Resolution 4243 which
identified an electric-only transit tunnel with a circulation system and surface
improvements as its preferred alternative (see Appendix K). The resolution noted
that identifying a preferred alternative neither limits the choice of reasonable
alternatives available nor represents a decision to construct a particular alternative.
Preliminary engineering was conducted to improve the analysis for the final EIS
before the Metro Council decides which alternative to construct.

The preferred alternative incorporates the Seattle City Council's preference stated
Oct. 31, 1983, in Resolution 27027. The resolution stated that the council accepted
an electric vehicle tunnel and preferred a Third Avenue tunnel alignment, but
supported additional engineering work to determine if there is a fatal flaw with this
alignment with respect to its crossing the Burlington Northern railroad tunnel.

The resolution identified the extension of the Waterfront Streetcar as a possible
element in a downtown circulation system. Metro and City staff have agreed,
however, to develop the Waterfront Streetcar as a separate project and conduct a
separate environmental analysis. This is a more appropriate approach because 1) no
specific extension routes have been selected for study at this time; 2) an entirely
different vehicle technology would be introduced into an already complex project;
and 3) the streetcar extension is justified as an independent project even though it
would supplement the circulation systems described for the alternatives considered

in this document.

The draft EIS evaluated a 1.3 mile transit tunnel capable of carrying 9,000
passengers in each direction during the peak hour. Buses would form platoons at
portal stations at the Ninth and Pine site and at Union Station, and stop at three
underground stations between the portals. A surface circulation system was also

included as part of the Tunnel alternative.
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The draft EIS tunnel alternative included a number of options. Alignment options
included Pine Street and either Third or Fourth avenue. Vehicle options included
either electric or diesel-powered buses. Construction options included cut-and-
cover and bored or mining techniques. Surface treatment options which were
evaluated included returning the streets to general traffic use or constructing an

electric-vehicle transit mall above the tunnel.

Since the draft EIS was issued, preliminary engineering and additional planning has
refined the Tunnel alternative described in the Metro Council's preferred alterna-
tive. Elements from all the tunnel options described in the draft EIS have been

recombined in the preferred alternative.

No fatal flaws were discovered related to the crossing of the Burlington Northern
railroad tunnel, so the City of Seattle's preference for a Third Avenue alignment
was maintained. Continued investigation of dual-powered buses has also reaffirmed
the feasibility of using electric buses in the tunnel, so this preference of the Metro
and Seattle City Council has also been incorporated. Further evaluation of
construction techniques firmly established the feasibility of boring the tunnel
between Westlake Station and Union Station, so this less disruptive approach has

also been included.

The draft EIS recommended that readers wishing to focus on the Metro Council's
preferred alternative should study the tunnel on Third Avenue and Pine Street. The
following description of the locally preferred alternative is similar to the Third and
Pine tunnel evaluated in the draft EIS. The primary change is that surface
improvements would be made to Third Avenue and Pine Street to facilitate on-

This

street transit service and assure adequate pedestrian access to the tunnel.
change differs from the transit mall described in the draft EIS in that general

traffic would not be excluded from the streets with the preferred alternative. The
preferred alternative also differs in its construction method and has slightly

different station configurations.

The following section describes the elements of the preferred alternative in detail.
Physical characteristics such as alignment, stations, and vehicles are followed by a
description of the operating characteristics of the tunnel and circulation system.
Two alternative construction approaches are then described. The construction
schedule and traffic and transit reroutes are discussed in Chapter 4.

All references to "the tunnel" in the remainder of this EIS refer to the preferred
alternative as it has evolved during preliminary engineering. References to tunnel
alternatives discussed in the draft EIS will be distinctly noted as such. Although
other tunnel options could still be selected, preliminary engineering has identified
the tunnel described in the following pages as the best alternative at this time.

Physical Characteristics

The Tunnel alternative is a 1.3-mile "L" shaped tunnel under Third Avenue and Pine
Street in downtown Seattle (see Figure 2-1). Metro proposes to operate electric
buses through the tunnel to improve service and relieve the traffic congestion on
streets. Five transit stations - one at each end of the tunnel and three in between -
would enable passengers to get on and off the buses. Planned tunnel construction
would occur within Pine Street and Third Avenue rights-of-way between building
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property lines except for the properties indicated in this EIS. Properties required
are described more completely in the Displacement and Relocation section of

Chapter 5.

Figure 2-1 shows proposed locations of the five tunnel stations. Station access
points could be located at any of the adjacent property, as indicated by the shading,
as final design is completed. The following section identifies locations where Metro

currently expects station access but some changes may occur.

The station at the south end of the tunnel would be constructed directly east of the
Union Station building. With the exception of the Union Station building, railroad

tracks and railroad passenger platforms, the site is vacant.

An emergency vehicle access would be provided. It could come from Fourth
Avenue, using an existing ramp located south of Airport Way and east of Fourth
Avenue South. Current use as truck access to the Squire Shop warehouse loading
docks at the railroad track level would be maintained but rights to use and possibly
rebuild this ramp for emergency access would be secured. The median in Fourth
Avenue South would be modified to permit emergency vehicles to enter the ramp

from Fourth Avenue South.

A concrete lid capable of being used for parking would cover the area acquired by
Metro bounded by Airport Way South and Fourth and Fifth avenues to within about
60 feet of the Union Station building. The exact proximity of the lid would be
negotiated with the State Historic Preservation Officer and the Advisory Council on
Historic Preservation. Some openings along the lid perimeter may be left to help
ventilation in the station. Before entering the tunnel, buses would form bus platoons
of up to four buses in the staging area and switch from diesel to electric power. The
lid would address concerns about possible noise and aesthetic effects. Uses above
the lid would conform with Seattle's land use and zoning policies. ‘

From the platform, a two-lane roadway would pass under the Jackson Street Bridge
and east of the Downtowner Apartments. The transit roadway would require
structural modification to the Jackson Street Bridge. The Seattle Engineering
Department, however, already plans to rebuild part of the bridge. Therefore, Metro
would contribute funds to compensate the City of Seattle for the portion of the
work resulting from the transit roadway if it is constructed. The road north of the
bridge would slope down and go underground just south of South Main Street.
Because buses would be operating under electric power, this segment of the transit
roadway would not be lidded. The tunnel would extend to the Third South station
just north of Jefferson Street. This segment would consist of bored twin tubes,
passing under the Burlington Northern tunnel and the Tashiro-Kaplan building.
Because this segment would be bored, there would be little or no surface disruption.

The three intermediate stations would be connected by twin bored tunnels. Each
bore would be approximately 20 feet in outside diameter for one traffic lane. The
Third Avenue south station would be located between Jefferson and Cherry Streets,
the Third Avenue north station between Seneca and Union streets and the Westlake
stations between Third and Sixth avenues on Pine Street. Because the intermediate
stations would extend to the buildings on both sides of the street, areaways under
sidewalks would be acquired at those locations during construction.

2-6
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Tunnel depth is controlled by factors such as mezzanine elevation and the minimum
depth under the Burlington Northern railroad tunnel. The tunnel and stations would
vary between 60 and 70 feet in depth. Utilities are generally located 16 feet below

the street surface.

East of the Westlake station the tunnel would be a single box structure with two
lanes. The north end tunnel portal would be just east of Ninth Avenue in the Ninth

and Pine station area.

The Ninth and Pine station would be bounded by Ninth and Boren avenues, Olive Way
and Pine Street. The station area could be open or lidded. If lidded, a concrete lid
approximately level with Pine Street near Ninth Avenue would be constructed such
that parking could occur on top. Because Olive Way is at a lower elevation, the lid
would be above street level on Olive Way and would enable buses to have access to
and from the street. There could be openings in the lid at the Olive Way access
locations, over the platform areas and near the I-5 connection.

If the station area is not lidded, design measures such as screening or landscaping
would be taken to enhance the compatibility of the transit operation with the mixed

land uses in the neighborhood.

A number of engineering issues have been considered to ensure that the bus tunnel
could be converted for rail use in the future. These issues include platform length,
horizontal and vertical curve radii for the roadway, tunnel diameter, station exit
requirements, ceiling space for overhead wire, and electric power supply.

Stations

Stations would be designed for safe, efficient access to the transit system. Each
station would feature stairs, escalators and elevators to ensure wheelchair accessi-
bility. Wheelchairs would be loaded on buses using a mechanical lift on the bus.

Emergency exits would also be constructed in sidewalks near underground stations.
These stairways would normally be covered with panels flush with the sidewalk, but

would open in an emergency.

Stations would be ventilated to provide fresh air during normal operation and
evacuate smoke in an emergency. Metro is not planning to heat or cool stations, as
Seattle's climate is moderate and passengers are expected to be in the station only
briefly. Stations would still protect patrons from wind and rain.

Metro is not planning any retail activity in the stations, although it may approve
small kiosks such as those offering newspapers. Where possible Metro is planning to
connect stations to nearby commercial activity such as department stores, especi-

ally at the Westlake Station.

Metro would consider joint use of property on which transit facilities are located
once construction and operational needs are assured. For this project, joint use
refers to the location of transit station access in existing or proposed developments
or to providing for the construction of private development above or in the transit
facility. Because no specific development is being proposed at this time, it is
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impossible to evaluate the effects of future private development at station
locations. If private development is proposed someday, its environmental impacts
would be addressed in a separate environmental document. The development would
have to conform with Seattle's land use and zoning policies for the specific location.

For the south portal station at Union Station, Metro would acquire the track and
platform area between Fourth and Fifth avenues, Airport Way and Jackson Street.
Metro would also acquire the land east of the Downtowner Apartments between

Jackson and Main streets, but would not require the Union Station building.

Union Station is in a mixed-use neighborhood including the International District to
the east, Pioneer Square Historic District to the northwest and warehousing and the
Kingdome and commercial uses to the west and south. Passengers would reach the
Union Station boarding platforms via escalators, stairs and elevators from South
Jackson Street and Weller Street. Future access could be provided from Fourth
Avenue South in conjunction with future development. Curb-height linear boarding
platforms would be located east of the Union Station building (see Figure 2-2).

The three intermediate stations would have curb-height platforms on each side of
the roadway (see Figure 2-3). The platforms would be approximately 380 feet long
and 15% feet wide at the Third North and Third South stations and at least 13% feet
wide at the Westlake Station. Each platform would have four berths to serve 4-bus
platoons. The roadway would widen to three lanes at the stations to provide a
passing lane. Stations would feature mezzanine-level crosswalks from the platforms

to both sides of the surface street.

The Third South station is located in an area generally serving government and
office workers. Entrances are being planned in front of the City of Seattle's Public
Safety Building and in the King County Courthouse (see Figure 2-4). Entrances are
also being planned in Jefferson Street on the west side of Third Avenue and possibly
in of the St. Charles Hotel. The eastern half of the segment of Jefferson Street
between Third Avenue and Yesler Way would be permanently closed if a station
entrance is located here, but access to an adjacent parking garage would be

maintained.

Entrances planned for the Third North station (Figure 2-5) would be located in two
buildings proposed by private developers on the west side of Third Avenue: the
Wright-Runstad development between University and Seneca streets and in the
Marathon Corporation's development between University and Union streets (property
currently occupied by the University Building, the Heusey Building and the Obzina
Building). On the east side of Third Avenue, an entrance is planned in the Third

Avenue and University Street parking garage.
The Westlake Station is located in the heart of Seattle's retail district (Figure 2-6).

Underground station connections are being planned to the Westlake project and to
other retail stores in this district including the Bon, Frederick & Nelson, Nordstrom,

Century Square and at 1522 Fifth Avenue.

The Ninth and Pine Station is located in an area of commercial and residential uses.
This area is also designated as an office expansion area in the City of Seattle's
proposed land-use plan. Access to the Ninth and Pine Station would be from the
corner of Ninth and Pine (see Figure 2-7). Additional station access along Olive
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@) ourawsy
Jloysayduug /suosieq :3a1nog
M31A ued uonerg uoiun LOIroud
| LISNVL T1LvES ho R e
¢-¢ N\NOIA NMOLNMoa P It
—_ — — .
JONVHLINI NOILVLS TVIINILO4 3NNIAV wg @ &
* i L= i
C
m
& - 7 B
T \
- vw ~ L e /AWA }
, i — 1 HERNg #
\ Aoy AR T z n
A . 4 ]
Uk % _
% L
i B ;!
, , ! 5 I ! |
@ > T T ) o e _ i
T /omommrrmmmmr m 7 “ !
— i
|
rrEDErrn ZiR L
T T S =L . |
o | |
3 - | !
3 L
S =% " !
] (Pu) ]
i
NOILV.1S NOINN L
|
, |
- M \. “
¥ m V4 .N / /
i 1 / /.
— “3INN3AV Wi
5E¥%s 53s EEXEEE 2 s oeee o

2-9



2-10




. RN =.. w
uoneIs Yo pay Mesean@) owsawndk
re O <~ UsNvaL F1LvaspesL T
NmoLNmoa PR

NGB ITII

2-11




Digitized by GOOS[@



2-13




g o .,.,:A@ odiawdh
uonelg auid pue yuiN /
1D3roud ,
: | 4 | ERE
- LISNVUL T1LIV3ES)
reminou | _____:____SE

INN3IAY Y6

*

—

w.

" «‘
o VaSE -
LA L7

-

JHIVIHYL
INNOWVHVYY

\l

X
STy I

WA §i§; ‘
S

FONVYHLINI NOILVLS TVIINTLOg *%

|

2-14



Way and at Pine Street near Terry Avenue could be added in conjunction with future
development on the site or in the area.

The Ninth and Pine station would require property bounded by Ninth and Boren
avenues, Olive Way and Pine Street and the I-5 ramp limited access area. The alley
in this block and Terry Avenue would be closed. During construction, the two
parking lots on the north side of Pine Street between Eighth and Ninth avenues may

also be required.

The existing access ramp connecting I-5 with Pine and Pike streets would be revised
to provide a direct transit-only connection between I-5 and the Ninth and Pine
station. The Pine Street branch of this ramp would be used to enter or leave the
station by buses traveling the reversible freeway lanes. The Pike Street branch of
the ramp would be reconstructed and made available for carpools and vanpools.
Ninth Avenue between Pike Street and Olive Way may also be changed form a l-way
southbound street to a 2-way street to allow carpools and vanpools to exit the I-5
reversible roadway and reach Pine Street or Olive Way. To mitigate the loss of the
Pine/Pike freeway access to general traffic, the Cherry Street HOV access to I-5

would revert to general traffic use.

Surface Improvements

The Third Avenue tunnel option discussed in the draft EIS included a transit mall on
Pine Street and Third Avenue. Metro Council's preferred alternative modified this
concept by calling for improvements to streets and sidewalks along the tunnel
alignment to enhance surface bus operation and pedestrian circulation and ensure
adequate access to the tunnel. A major difference between these concepts is that
the transit mall would have excluded automobiles - at least during peak hours --

while the council's preferred alternative does not.

Surface improvements would take place along Third Avenue and Pine Street from
Yesler Way to Boren Avenue (see Figure 2-8). Sidewalks would be widened to
provide more space at bus stops. This would also make access to stations possible

while easing pedestrian flow.

Presently, Third Avenue has 15-foot-wide sidewalks, two lanes of traffic in each
direction, parking on both sides of the street. Parking is prohibited in the peak
hours. Sidewalks would be widened to 19 feet south of Pike Street and to 22 feet
between Pike and Pine streets. Two lanes of traffic would be maintained in each
direction. Parking would be eliminated except for special provisions made through
cut-outs in the sidewalk for truck and passenger loading. General traffic would be

maintained.

Pine Street presently has 16-foot sidewalks and three lanes of westbound traffic.
Parking is allowed on both sides of the street between Sixth and Boren avenues, but
is prohibited on the northside of Pine Street during the peak hours. Sidewalks would
be widened to 22 feet and three traffic lanes would be constructed. Two lanes of
general traffic would run westbound on Pine Street between First and Eighth
avenues. A third lane, on the south side of the street would become a bus-only lane
eastbound on Pine Street between First and Eighth avenues. This feature would
allow buses to serve the retail core and tunnel bus routes to operate parallel to the
tunnel when the tunnel is not in service. It would provide a single connection for
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riders to transfer from circulator routes to a station access. It provides an
exclusive right-of-way for the high volume of buses that would use Pine Street
eastbound. A northbound bus lane would also be instituted on Ninth Avenue between
Pine and Olive streets to facilitate circulator routes and the routing of buses when
the tunnel is not in service. Pine Street parking would be eliminated except for
special provisions made through cut-outs in sidewalks for trucks and passenger

loading on the north side of the street.

Improvements would also include new sidewalks, curbs and roadways. Lighting and
traffic control systems would be installed and utilities modernized as required.
Other items such as signs, sidewalk furniture, bus shelters, vending equipment,
trees, planters, fire hydrants and alarm boxes would be located in conformance with
a comprehensive design plan. Materials used, location of various street and sidewalk
elements and selection of construction methods would be compatible with building

and neighborhood settings.

Whenever possible, access to stations would not be located in sidewalks. Escalators,
stairs and elevators would be part of street design. Sidewalk width limitations make
it preferable to locate some station accesses in adjacent buildings. Historic or
cultural resources would be taken for such uses only when no other feasible or

prudent opportunities exist.

Tunnel and station ventilation requirements include gratings, shafts and air circu-
lating and emergency venting equipment. Ventilation shafts may be located at each
end of subway stations or at midpoints between the stations. Ventilation shafts and
grates could be located in buildings, sidewalks, street furniture, landscaping areas or

streets.

Overhead wiring for trolley operation would be relocated and rehung from buildings
and new poles. New wiring would be required on Pine Street for the eastbound
transit lane. Wiring required for the circulation system is shown in Figure 2-6.

Vehicles

Metro Council's preferred alternative specifies that only electric-powered buses
would operate in the tunnel. By 1995, Metro proposes to purchase a fleet of
approximately 490 dual-power buses which would operate under diesel power when
on freeways and surface streets and electric power in the tunnel. The dual-power
buses would enable Metro to reduce bus noise and emissions downtown without
substantial increases in transfers. The diesel engine would be used in the tunnel only
to remove vehicles from the tunnel if the electric motor or power fails. The
articulated dual-power buses would have three right-side doors and about 65 seats.

Metro's experience with diesel and electric vehicles, the successful operation of
dual-power fleets in revenue operation in several European cities, the revenue
operation of a demonstration vehicle in revenue service in Seattle during 1982-83
and the results of the artic trolley/dual-power bus procurement in 1984 have
demonstrated that dual- power buses are operationally feasible. However, since any
new fleet of buses goes through a shake-down period during which minor problems
may be encountered and because of the critical nature of fleet availability to the
success of the project, Metro has included special provisions in its procurement

strategy for these dual-power buses.
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The bid document would require that the successful manufacturer deliver the dual-
power buses in two batches. The first seven would be delivered in mid-1987, at
which time they would be placed in revenue service. The routes selected would
allow the vehicles to operate under conditions similar to those to be experienced
when the tunnel is operational: diesel for a portion of the trip, electric in the
downtown area. The remaining 229 dual-power vehicles would be delivered starting

in 1988 through late 1989.

The period between the first delivery in 1987 and the production of the remaining
vehicles in 1988-89, would allow careful testing and any desired modifications being
made before full production. This would allow for minor changes to be made to the
vehicles to be used in the tunnel, without the significant extra cost of two bid

processes or delays in delivery.

Operating Characteristics

During the peak hour, platoons of up to four buses would be formed in the staging
areas at each end of the tunnel. The average speed for buses, including stops at the

stations, would be about 11 to 12 mph.

Most buses from the north would enter the Ninth and Pine station and staging area
from I-5 via the Pine Street bus ramp leading from the express lanes directly into
the staging area. The remaining buses from I-5 regular lanes would exit I-5 at
Stewart Street and enter the Ninth and Pine station and staging area via Stewart
Street, Ninth Avenue and the Olive Way entrance. Access for in-bound SR-520
buses may be provided in the future directly through the I-5 bus ramps. State DOT
studies presently under way propose inbound HOV connections from SR 520 to the
I-5 express lanes. Other southbound routes such as those using Eastlake Avenue

would enter the Ninth and Pine station at the Olive Way entrance.

Buses entering from the Pine Street ramp would move directly into waiting lines, up
to four lanes across, to be assigned into one of four inbound station platforms.
Buses would change from diesel to electric power before to entering the tunnel.
Buses would move to the assigned platform (see Figure 2-7), load and unload
passengers and then await assignment to a platoon for travel through the tunnel.
Each platform can accommodate two buses at a time. Buses entering via Olive Way
would move into one of six waiting lines, change from diesel to electric power and

join the I-5 buses in awaiting assignment to a platform.

During the morning peak hour, loaded buses would wait only long enough to switch to
electric power before moving to the platform and into the tunnel. During tl'.ue
afternoon peak, empty buses may use the staging area to park while waiting to begin

their southbound trip. Up to 35 buses could be staged at the same time.

In the morning, buses leaving the tunnel at Ninth and Pine may begin another run
and return to I-5 via Olive Way and connecting surface streets. Buses would also be
able to return to the tunnel by moving to a staging area for this purpose and then

awaiting instructions to join a platoon.

In the afternoon most buses leaving the tunnel would enter I-5 via the ramp to the
northbound express lanes. Others would enter I-5 via Olive Way, or be routed to
Eastlake via Terry Avenue and Howell Street. Buses entering this station from

Eastlake or I-5 would use Stewart Street and Ninth Avenue.
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From the south, buses would enter Union Station and staging area via bus and HOV
off-ramps connecting both I-90 from the east and I-5 from the south or from Metro
bases. Buses entering the station would move directly into waiting lines, four lanes
across. Unlike the Ninth and Pine station, platoon assignment would not occur at
the platform but in the waiting lines. This is also where buses would change from
diesel to electric power. Buses would then be directed to the single inbound
platform as a part of the next platoon. After loading and unloading passengers, the

platoon would be ready to enter the tunnel.

During the morning peak hour, buses would remain in the staging areas only long
enough to assemble into platoons. During the afternoon peak hour, buses would use
the staging areas to park while waiting to begin their outbound trips through the

CBD. Up to 35 buses could be staged at the same time.

Buses using the tunnel would travel in platoons during the morning and afternoon
peak hours. Platoons would generally consist of two to four buses. Buses would be
assigned to platoons at the portal stations. They would be designated A, B, C or D
bus, classifications generally related to the region that a particular route serves.
This would be done so patrons would know which platform position their bus would
be in the afternoon peak period. This would also help to reduce conflicts in patron

movements on station platforms.

Headways for bus platoons entering the tunnel would range from approximately
80 seconds in the heaviest portion of the peak hour to approximately 2 minutes in
the remainder of the peak hour. This would result in approximately 47 buses in each
direction in the peak 15 minutes and 145 buses each way for the peak hour. Since all
buses are high-capacity articulated buses, the capacity of 9,000 passengers per hour
each way is unchanged from the draft EIS analysis.

All buses in the platoon would enter and leave the station as a group. Each bus
would have a designated stop zone. A passenger information system may be used to
inform passengers of the zone in which their bus would stop. Wheelchair lift
operations would occur as a part of the platform boarding or unloading sequence.
Delays would occur in the platoon operating the lift. When the system reaches
capacity, following platoons may also experience delays in the heaviest portion of
the peak hour . All dual-powered buses and stations would be fully accessible as set

forth in Metro policy.

The stations would provide sufficient capacity to carry 9,000 passengers during the
peak hour in each direction. The total Metro system operating with buses is
designed for CBD patronage forecasts to the year 2003. A higher-capacity
technology such as light-rail would be needed when greater capacity is required.

Although actual tunnel operating hours have not been determined, facilities would
be designed so stations and the tunnel could be locked if less than 24-hour operation

is desired.

During hours when the tunnel is not in use, routes that use the CBD tunnel would
operate on surface streets, This would provide a service pattern reasonably
consistent with service operating in the tunnel. For the most part, buses would stop
at surface bus zones located nearby or directly adjacent to station entrances. When
the tunnel is closed, these entrances would be posted with information directing

riders to the appropriate surface bus stop.
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Buses could change from diesel to electric power on entering the CBD and use
existing surface trolley wire on Pine Street and Third Avenue. Routes terminating
in the north end of the CBD could use a new loop circling the Ninth and Pine station
that would be built for circulator routes (see figure 2-10). Routes continuing
northbound would change from electric to diesel power and continue on. In the
south end of the CBD, routes entering from the north could turn around at Union
Station. The turnaround loop, if trolley operated, would require new wire on Airport
Way from Fifth to Fourth Avenue South, and on Fourth and Fifth avenues south
between Airport Way and Jackson Street. Routes continuing southbound would

change from electric to diesel power and continue on their route.

Circulation System

A circulation system integrated with the regional transit system and providing
access around downtown for commuters and other patrons would be part of the
overall project. The surface circulation system would include specially-identified
existing trolley routes plus new routes operating only within the downtown (see
Figures 2-9 and 2-10). Articulated and regular trolleys would operate on these
routes. The remainder of Metro's transit service would also be available for internal
circulation. A downtown circulation marketing and rider information system would

be developed to facilitate rider use and understanding.

After a review of downtown circulation needs, several areas were identified which
needed improvement. This section describes elements of a circulation system to
meet those needs. Any new routes or changes in existing routes would be subject to

Metro's normal service change process and public comment.

Regular trolley routes to be provided for circulation are shown in Figure 2-9. A
portion of the existing trolley service in downtown would be specifically signed for
circulation service. Modifications would be made to several of these routes to
provide improved connections between the various downtown districts and adjacent

neighborhoods.

Trolley routes 10 and 12 would be moved from Third to First Avenue to provide
increased east/west circulation and serve the Pine and Madison Street corridors.
This shift would further improve First Avenue circulation and provide connections
between the proposed Convention Center and the Pike Place Market.

The circulation system would also include routes 15 and 18 operating on First
Avenue. These routes would be converted to trolley service as part of Metro's
Trolley Overhead Expansion Project. The trolleys would be rerouted to travel to the
International District via Jackson Street, turn around and return along the same

downtown route to provide regular service to Ballard.

The hours of operation and frequency of service provided for these trolley routes
would be similar to existing service or would have service changes consistent with
Metro's program of improving service based on demand and operating conditions.

Figure 2-10 shows the location of the proposed independent circulation routes to be
added to regular trolley and other downtown service. Three new independent routes
would be operated to serve Third Avenue/Pine Street, First Hill and First Avenue.

2-20
PS/EPe-24/24a



Digitized by GOOS[@



C

DO

1

ol

e | H | D[

Ao o rd
r'-«.v. ]

)
CICT)
L T ¢

£ T ]
T

I i

NC AC AW W i3

)

L0
Ut

\;%
J
N

#meTRO ) Ciyof seute

FIGURE 2-10

Independent circulation routes

2~

22



B I S Y

Articulated trolleys would operate on the route. The proposed Times of operation
and average headways (time between buses) for the independent circulators are

listed in Table 2-1.

TABLE 2-1
CIRCULATOR HEADWAYS
(minutes)
peak midday night ~ Sat Sun
First Hill 7.5 - 30 - 30
Third Avenue - 5 15 7.5 15
First Avenue - 15 — 15 15

The Third Avenue circulator would operate above the Third Avenue and Pine street
tunnel and loop around a portion of Pioneer Square. This circulator would provide
high-frequency midday service connecting Pioneer Square, the retail core, the
proposed Convention Center and the northeast office area. The circulator would

also operate at night and on weekends.

A First Hill circulator route would be added during peak hours from the ferry
terminal area along James and Jefferson streets to Boren Avenue and north on
Boren Avenue to the Ninth and Pine station. This route would provide direct access
to First Hill from the Waterfront and the Third South tunnel station and allow
commuters from the northend going to First Hill to bypass downtown. In addition to
weekday peak hours, this route would also operate at night and on Sunday.

The First Avenue independent circulator route would supplement the midday service
provided by the revised regular trolley routes 15 and 18 described earlier. This
route would extend to the north end of the Waterfront Streetcar and operate on
First Avenue and Jackson Street. Both routes 15 and 18 and this independent
circulator would connect the International District with Pioneer Square, Pike Place
Market and the Denny Regrade. This route would also operate on Saturday and

Sunday.

New trolley wire for the circulation system would be installed on downtown streets
as shown in Figure 2-11. In addition, three rectifier stations would be needed to
provide power for the circulation system. The rectifier stations would probably be
located at the Ninth and Pine station, near the intersection of Madison Street and
Boren Avenue and near Union Station (probably between Jackson and Main streets).
Some change to corner radii may also be needed at some intersections.

As a separate project, Metro is also considering extending the Waterfront Streetcar
from Alaskan Way toward the International District. Alternative alignments and
stop locations are currently being evaluated. This would complement the internal

circulation system described above.
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Construction

A number of construction methods were evaluated in terms of cost, feasibility and
amount of surface disruption. The draft EIS discussed cut-and-cover, boring and
mining approaches to tunnel and station construction. As a result of preliminary
engineering, a combination of these methods is proposed to construct the transit

tunnel (see Figure 2-12).

This section describes these construction methods and measures to minimize adverse
impacts. Additional discussion of impacts and mitigating measures is provided in
Chapters 4 and 5. For information regarding transit and traffic circulation during

construction, see Section 4.1.

The portal stations and staging areas would be constructed primarily in off-street
areas. The disruption caused by this construction would be similar to that

encountered in major downtown office building construction.

Construction activities causing minor on-street impacts are underpinning, boring
tunnel line segments, and construction of the staging areas. At the beginning of the

project, utility relocation and building underpinning would take place along the
project alignment. Underpinning work would occur at selected buildings whose
existing foundations require support during construction. Underpinning would occur
inside, outside or both inside and outside for a given building. The decision to work
inside or outside would depend on building requirements for underpinning. Exterior
work would require closure of the sidewalk in the immediate area of the underpin-

ning for a period of several days as the work is completed.

Boring the tunnel would have essentially no impact on surface activities. Bored
tunnel segments would pass below existing utilities, so surface disruption to protect
utilities would be unnecessary (see Figure 2-13). Metro has therefore proposed to
use this method where practicable. Based on preliminary engineering, boring would
be practicable from the Westlake station on Pine Street to Third Avenue, under
Third Avenue to Yesler Way and then under the Tashiro-Kaplan building, the
Burlington Northern tunnel and Fourth Avenue South to the southern portal just
south of Main Street. The underground stations, however, would be constructed

using the cut-and-cover method (see Figure 2-14).

Boring the tunnel would have less effect on surrounding areas than the cut-and-
cover method since the street surface and utilities would not be appreciably
disturbed and there would be less dust, noise and traffic disruption. The specific

tunneling technique used depends on the type of soil materials encountered. In soft
ground, tunnels are constructed using tunnel boring or digger-arm machines mounted

inside shields to hold the ground in place and minimize surface settlement.

The transit tunnel construction would be carried out by mechanical shield-type
excavators. The tunneling would begin at construction staging areas located at the

south end near Jackson Street.

Two smaller diameter tunnels (twin bore) were chosen for Third Avenue rather than
a larger, single bore because it would allow shallower tunneling, be less expensive
and disruptive and have less potential for settlement. Above the bored tunnel
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segments, street improvements would be constructed on approximately half the
street at a time.

Underground stations would be located on Pine Street between Third and Sixth
avenues (Westlake station) and on Third Avenue between Union and Seneca streets
(Third North station) and between Cherry and Jefferson streets (Third South
station). The segment of the Pine Street tunnel between Sixth and Boren avenues
would also be constructed using a cut-and-cover construction. Cut-and-cover must
be used in this tunnel segment because the tunnel would be climbing from the
underground station at Westlake to the Ninth and Pine portal station, and the

shallow depth would preclude safe bored construction.

The two strategies for cut-and-cover construction are:

Inverted Construction: This strategy consists of two phases (see Table 2-2). In
the first phase, all traffic would be diverted and the full side street width would
be excavated. After a permanent new street deck was installed, general traffic

would be restored. Phase I would last from 9 to 14 months.

o

In Phase II, final excavation would be completed, the tunnel segment or station
completed, and stairways or other vertical access installed. At the end of
Phase II, the tunnel would begin operation and the final transit routing schemes

would be implemented.

Concurrently, the street improvements above the bored tunnel segments on Third
Avenue between stations would be constructed on approximately one-half of the
street at a time from building line to centerline while two lanes remain open to
traffic. This work would last approximately 10% months for each half street --21

months total.

This strategy would severely disrupt traffic for a shorter time than the standard
approach.

Standard Cut-and-Cover Construction: This strategy includes three major phases
as shown in Table 2-2. In Phase I, supports for excavation and soldier piles would
be installed. The Pine Street segment and all three intermediate stations would
be initially excavated to a depth sufficient to install a temporary deck. Two
traffic lanes would be available through the Third Avenue construction areas.
On Pine Street, through traffic would be prohibited in one block-long construc-
tion areas as the construction proceeds along the street. Access to other blocks

would be maintained.

In the second phase, traffic would be restricted to two lanes through all the cut-
and-cover areas on both Pine Street and Third Avenue on temporary decking for
approximately 15 months. Below the temporary deck, excavation would be
completed and the tunnel and station shell would be constructed. Concurrently,
the work on the surface improvements would be performed on Third Avenue
between stations, one side of the street at a time, building line to street center

line.

In the third phase, traffic would again be diverted from Pine Street to remove
the temporary deck, backfill the excavation, install the permanent structural
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deck and place the street improvements on the reconstructed street. The
temporary deck on Third Avenue station areas would be removed and the
permanent deck and surface improvements would be constructed. The surface
improvements would be completed on Third Avenue between stations. The third
phase would last about four to five months. Upon completion, general traffic
would be restored and the final transit routing scheme implemented.

A third construction alternative, called full width cut-and-cover, is available which
combines features of the Inverted and the Standard cut-and-cover alternatives. Its
impacts are sufficiently similar to the other two alternatives that it is not presented

in detail here.

The full width cut-and-cover alternative is similar to the standard cut-and-cover
alternative in that it is constructed in 3 phases, with a temporary deck for traffic
provided in the middle phase. However it is also similar to the inverted construction
alternative in that in its most disruptive phases (first and last phases) it occupies the
full width of the street, not just half, and all traffic must be diverted from the
station areas during these phases. Traffic routing schemes appropriate for the

inverted construction method would be used.

Overall the full width cut-and-cover alternative might take slightly less construc-
tion time and offers the potential for slight cost reduction due to giving the
contractor the full street width for his work and equipment.

Table 2-2 summarizes the approximate duration of construction activities for each
alternative construction method. The total construction time for the project is the

same for both cut-and-cover construction methods.

At least partial use of cross streets and sidewalks in areas of cut-and-cover
construction would be maintained. Emergency access to buildings on Third Avenue

would also be maintained during construction.

Utilities would be relocated and buildings underpinned along the alignment before
constructing the tunnel, stations and surface improvements. One or two lanes of the
street would typically be closed in each work location where relocation or

underpinning is required.

Construction of the tunnel, stations and surface improvements would require staging
areas where construction equipment and supplies can be stored. At this time, the
Ninth and Pine site, the Union Station site and the Westlake street right-of-way
south of Pine Street are planned as construction staging areas. The haul routes and
disposal locations for soil excavated from the stations and tunnel would be
developed by the construction contractor, but would comply with applicable local
regulations. The haul route from Union Station would probably include the state

DOT proposed transit-only roadway as far as Spokane Street.

The freeway ramps from the I-5 reversible roadway to Pike and Pine streets would
be closed to traffic during reconstruction. The Pine Street ramp would be closed as
soon as the Ninth and Pine station is under construction, but the Pike Street ramp

would remain open to general traffic.
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At some point, however, the Pike Street ramp would be closed for one year while jt
is rebuilt. After reconstruction, the Pine Street ramp would be reopened for buses

only and the Pike Street ramp would become a carpool-vanpool ramp.

The tunnel segment between Yesler Way and the portal south of South Main Street
would be constructed using bored tunnel techniques. The tunneling machines would
begin work at the existing earth embankment at the south portal near Fifth Avenue
South and South Main Street and proceed to the northwest. Several buildings along
the route would be surveyed before construction and monitored during construction
to maintain structural integrity. They include the Downtowner Apartment building,
the Prefontaine building, the Young-Me Restaurant and the Tashiro and Kaplan
buildings. One lane of Prefontaine Place would be out-of-service during under-

pinning of the Prefontaine building, if required.

The southern lane and sidewalk of South Main Street between Fourth Avenue South
and Fifth Avenue South would be out-of-service during construction of the tunnel

portal, but there would not be long-term street impacts.

Construction impacts on the Burlington Northern railroad tunnel would be similar to
those described in the draft EIS on pages 2-71 and 2-72. Instruments would be
placed in and around the railroad tunnel to detect ground movement during
construction. If necessary, chemical grouting, compaction grouting or other suitable
methods to protect the railroad tunnel from unacceptable ground movement would
be used. Workers would have to be inside the railroad tunnel intermittently up to 10
weeks during design and construction to place instruments and grout, soil boring and
concrete core sampling. These 10 weeks would not necessarily be contiguous. Each
track in the two-track tunnel would be intermittently closed, requiring trains to be
rescheduled or rerouted to the other track during these periods. Metro anticipates

that at least one track would always be operating during construction.

Similar precautions would be taken where the proposed transit tunnel alignment
crosses above the existing Burlington Northern railroad tunnel near the intersection
of Third Avenue and University Street. A station is proposed for the transit tunnel
at the crossing point. During construction of this station, the Burlington Northern
tunnel would be fitted with instruments and monitored during construction. No
concentrated loads would be placed on the Burlington Northern railroad tunnel by
the transit station. Special structures would be placed if necessary to protect the
structural integrity of the Burlington Northern railroad tunnel from construction and

long-term operational impacts.

2.1.3 No Action

Transit and general traffic demand in the project area are estimated for a design
year of 1990 using population and employment data from the Puget Sound Council of
Governments' King Sub-Regional Council land-use plan. Travel estimates are

compatible with the PSCOG's Regional Transportation System Plan for 1990 and the
adopted Land Use and Transportation Plan for Downtown Seattle.

The No Action alternative assumes the 1990 Metro Comprehensive Plan for Public

Transportation will be implemented in King County's service area. Metro assumes
that some existing diesel routes in downtown would be converted to electriC
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trolleybus routes and a mix of vehicle types in the 1990 fleet would be achieved as
planned.

The No Action alternative would not meet any of the project objectives. The
alternative would mean that high volumes of diesel and electric buses mixed with
automobile traffic would continue to operate. Congestion would increase as bus
and automobile volumes increase. About 18 percent of a total peak-bus volume of
656 buses in the downtown would be electric trolleybuses. Sidewalks would not be
widened, urban design amenities would not be added to downtown, an independent
transit circulation system would not be established, and facilities would not be
constructed that would eventually be converted to elements in a regional guideway

transit system. Downtown transit capacity would be reached in 1985.

The No Action alternative would attempt to meet projected transit demand through
Metro's ongoing planning and management efforts. Little or no capital would be
invested in the CBD. Additional bus purchases are proposed by 1990, although they
would not be a component of the Downtown Seattle Transit Project. System
management and planning efforts would include schedule adjustments, added service
as called for in the Mid-Range Program, reallocation of service among CBD streets
and ramps to take advantage of unused street and sidewalk capacity and relocating

or splitting bus stops and other similar strategies.

There would be no street closures, no right-of-way taken, no additional existing
street right-of-way dedicated to exclusive transit use and no changes to the traffic
signal system to benefit transit. Bus shelters would be added as part of the ongoing

shelter program.

The existing transit features, including with-flow, peak-hour bus lanes on Second and
Fourth avenues, the contraflow bus lane on Fifth Avenue from Terrace Street to
Cherry Street and the I-5 express lane ramp at Fifth Avenue and Cherry Street for

buses and carpools would remain.

The state DOT-constructed busway from [-90 would terminate at Airport Way
South.

Buses would continue to use on-street curb space for staging — the operation of
bringing peak-hour buses to the edge of the CBD for a short layover to allow the trip
through the CBD to begin on time. The Denny Regrade north of Stewart Street and
the southern edge of the CBD, primarily south of Yesler Way, are currently used for
staging operations. Scarce on-street parking would continue to be preempted by bus

staging.
2.1.4 Transportation System Management (TSM)

Three TSM options are being considered: the Third Avenue Transit Street (TSM
Mall), the Second and Fourth Avenue Dual Contraflow Transit Lanes and the Non-
intercept Mall. TSM attempts to meet project objectives with limited capital
investments and intensive traffic management. As noted in the next section,
however, the options discussed in this section have not proved to be satisfactory in

meeting these goals.
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The TSM Mall would be a low-cost transit mall on Third Avenue (see Figure 2-15),
Third Avenue and Prefontaine Place South between Stewart Street and Fourth
Avenue South would be restricted from 6 a.m. to 6 p.m., Monday through Saturday,
to buses. This option would include additional contraflow bus lanes, I-5 ramp
modifications, parking restrictions, traffic signal adjustments, a flextime promotion

program and continuing existing TSM elements.

The TSM Mall would entail a four-year design and construction perjod. The
construction of the I1-90 transitway connection and the installation of new channel-
ization, signing and signals for the TSM Mall would disrupt pedestrian and mixed

traffic movement only minimally.

Contraflow lanes are roadway lanes that enable buses to operate in the direction
opposite that of general traffic on normally one-way streets. Contraflow lanes on
Second and Fourth avenues between Jackson and Stewart streets would allow buses
with doors only on the right-hand side to pick up passengers from both sides of the
street (Figure 2-16). This would increase the curb space available for bus stops.

The dual, transit-only contraflow lanes on Second and Fourth avenues would operate
24 hours a day with bus-only traffic between 7 a.m. and 9 a.m. and between 3 p.m.
and 6 p.m. Truck traffic could also use the lanes during other hours. This option
would include an additional contraflow bus lane on Stewart Street, traffic signal
adjustments, parking restrictions, a flextime promotion program and the continua-

tion of existing TSM improvements.

During peak periods the five lanes on Fourth Avenue, for example, would be for
buses only going southbound in the two western-most lanes, northbound general
traffic in the next two lanes and buses and right-turning general traffic in the east
lane. Second Avenue would have a similar arrangement in the opposite direction to
complete the couplet. Parking would be allowed off-peak at the eastern curb of
Fourth Avenue and western curb of Second Avenue; but no parking would be allowed
in peak periods, identical to the existing parking restrictions policy. On the opposite
sides of the two streets, in the contraflow lanes, no parking would be allowed at any
time except for off-peak truck loading, in contrast to current parking policy which

allows off-peak parking at the curb.

The TSM Contraflow Lanes alternative would entail a four-year design and construc-
tion period. The construction of an I-90 transitway connection, the reconstruction
of the curb lanes and the installation of new traffic signals would disrupt pedestrian

and street traffic movement only minimally.

2.1.5 Non-intercept Mall (TSM)

The Non-intercept Mall (TSM) alternative would attempt to meet project objectives
through reconstructing and dedicating one street through the CBD to exclusive
transit use at least during peak periods and possibly at all times. Buses would be
separated from general traffic on a bus-only mall on Third Avenue and Pine Street
(see Figure 2-17%. Dual-power buses, opeating on electric power in the downtown,
would be used to minimize the noise and air quality efforts of diesel buses. The mall
would ease crowding as the sidewalks are widened and the roadway narrowed along

the mall. This would eliminate existing on-street parking and loading.
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Pine Street would change from a one-way westbound configuration to two westbound
and one eastbound lanes. Third Avenue would change from a two-way, six-lane
configuration to a two-way, four-lane operation. Pedestrian amenities would be
included on the sidewalks, and streets would be repaved to increase load-carrying

capacity and durability.

The 1-90 busway would be constructed from Airport Way South to the intersection of
Fourth Avenue South and Prefontaine Place South to provide direct access to the

mall from the interstate highway system.

The bus-carpool lane would be moved to the west side of the I-5 reversible roadway
and the Pine Street ramp from I-5 would become a bus-only ramp. The Cherry
Street ramp would revert to a general traffic ramp from its current bus and carpool-
only designation. The ramp from I-5 to Pike Street would be used only by carpools.

The existing single contraflow bus lane on Fifth Avenue would be extended north to
Marion Street and south to Jackson Street. Terry Avenue between Olive Way and
Howell Street would change to a two-way street.

Primarily in-city trolleybus routes and I-5 routes serving north suburban areas would
operate on the mall. These routes would benefit from the separation from mixed
traffic. East and south suburban routes would benefit from the I-90 connection.
Southern routes would enter this busway from an at-grade intersection at Royal
Brougham Way, but they would be assigned primarily to Second and Fourth avenues

as in the existing operation.

The mixed trolley and dual-power bus mall alternative would entail a four-year
design and construction period. The state DOT's Downtown [-90 Access Project
schedule anticipates construction to begin in May 1986 and end in late 1989. During
transit mall construction, activity would proceed sequentially block-by-block.
Twenty-three weeks would be required to substantially complete each block. During
that 23-week period, street traffic, except delivery trucks, would be rerouted.
Alternative utility service connections would be provided. Pedestrian access would
be maintained on temporary structures with only minor interruptions. During the
last six weeks of each calendar year, the contractors would shut down the project
and reopen the sidewalks and street to facilitate heavy pedestrian and vehicular

traffic during the holiday season.

Although the No Action alternative is commonly used as a baseline against which
action alternatives are compared, UMTA also compares high capital cost alterna-
tives to a low-cost alternative—Transportation System Management.

When selecting an appropriate TSM measure for UMTA's comparison (see Chapter 7),
it is important that the TSM option be implementable and that it meets the project
goals. It became apparent after evaluating the TSM options described in Sec-
tion 2.1.4 that they do not satisfy these criteria. Both options preempt scarce
street capacity without offering substantive urban amenities. Neither option
addresses sidewalk congestion problems related to transit patrons competing for

sidewalk space with other users.

Therefore, this EIS uses the Non-intercept Mall (TSM) alternative as the TSM
measure for UMTA to compare with the locally preferred alternative. This is the
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least expensive alternative which could be constructed entirely with local funds and
still meet most of the project objectives.

2.1.6 Mall with Transit Centers

The Mall with Transit Centers alternative would attempt to meet project objectives
by constructing a transit mall on the same alignment as the Non-intercept Mall
(TSM) alternative, but would add transit centers at either end of the mall or at

intermediate locations.

As in the case of the Non-intercept Mall (TSM) alternative, two operation methods
would be possible with respect to general traffic. Under one method no general
traffic would be allowed on the mall. In the other method, off-peak traffic would be

allowed westbound on Pine Street and both ways on Third Avenue.

Some diesel buses, generally from suburban service areas, would be intercepted at
the transit centers, and their passengers would be transferred to high capacity
electric trolleybuses. The trolleybuses would operate on and off the mall, carrying
passengers to their CBD destinations. Some passengers would walk from the transit
centers to their destination. Diesel-bus volumes and their impacts would be reduced

in downtown.

Two transit center sizes are under consideration. Investigation of the larger-sized
center or terminal led to concern about the high volumes of passenger transfers and
possible ridership losses due to delay and inconvenience. The smaller transit center
or station concept would reduce the number of transfers for riders. The term
station describes the operating strategy where some bus routes would not terminate
at the transit center but continue through it under electric power like a train passes
through stations. Terminals would intercept 48 percent of all peak-hour buses
approaching downtown. Stations would intercept 29 percent.

Terminals would be capable of intercepting 150 diesel buses an hour. Diesel-feeder
buses would enter these terminals from the regional highway system, unload
passengers and either load new passengers or return to the base. Disembarking
passengers would (1) leave the terminal and walk to their destinations, (2) board
electric-shuttle vehicles which would depart at frequent intervals, or (3) board
circulator buses which would serve areas off the mall, such as the waterfront and

First Hill.
Stations would be capable of intercepting 90 buses an hour. This would require using

dual-power vehicles as through-buses. The dual-power vehicles would operate as
diesel buses on the regional highways and transfer to trolley wires for electric

propulsion in downtown.
If the stations were located at either end of the mall (peripheral stations), the dual-
power vehicles would enter the station along the same route as diesel-feeder buses,

pass through the station after loading and unloading passengers and travel along the
transit mall, stopping enroute and at the station at the far end before reentering the

highway under diesel power.

If the stations were located at intermediate locations along the mall (close-in
stations), regional diesel buses would approach and depart through access tunnels to
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each station. Dual-power buses would operate as trolleys in the CBD at either end
of the mall. They would continue along the mall to the stations but would not enter.

Transit passengers would have fewer transfers with stations, since more people
would be within walking distance of their downtown destinations. The station,
however, would generate a greater volume of vehicles on the transit mall.

The bus-carpool lane on the I-5 reversible roadway would be moved to the west side
of the roadway, and the Pine Street ramp from I-5 would become a bus-only ramp to
the Ninth and Pine site and would not connect to Pine Street. The Cherry Street
ramp would revert to a general traffic ramp from its current bus and carpool-only
designation. The ramp from I-5 to Pike Street would be used only by carpools.

Peripheral Transit Center Options

Three sites were investigated for peripheral transit centers: the Ninth and Pine site
at the north end of the alignment and both the Yesler site and the Union Station site

at the south end (see Figure 2-18).

In addition to the Pine Street freeway ramp, diese] buses would access the Ninth and
Pine transit center from Olive Way. The shuttle and circulator trolleybuses would
enter via Ninth Avenue and Pine Street one-way ramps. Pedestrians would enter

the transit center from Pine Street.

The I-90 connection to the Yesler transit center would be constructed at the
existing railroad track level under Airport Way South, South Jackson Street and
South Main Street. Ramps would connect the Union Station railroad yard staging
area with the Fifth Avenue/Airport Way South and Fourth Avenue/Airport Way

South intersections.

A short tunnel segment under Fourth Avenue and Yesler Way to Third Avenue at
Dilling Way would allow electric shuttle buses to reach the mall from the Yesler
terminal. The Yesler Way Bridge over Fourth Avenue, however, would have to be
reconstructed. A low-cost shuttle bus connection to the mall via Prefontaine Place
would also be feasible with other Yesler Way site layouts. Pedestrians would enter
the Yesler transit center from Yesler Way and Fourth and Fifth avenues.

The I-5/1-90 ramp connection would provide direct access to the Union Station
transit center from the freeway. A two-lane, bus-only ramp would connect the
transit center with the intersection of Fourth Avenue, Prefontaine Place and

Washington Street.

The mall between the north and south transit centers would begin at Ninth Avenue
and Pine Street and end at Fourth Avenue and Prefontaine Place. The mall on Pine
Street would include two westbound lanes and one eastbound lane as in the Non-
intercept Mall (TSM) alternative. Third Avenue would have four lanes with loading
medians down the center or loading islands one lane from the curb on alternating

sides of the same street.

The peripheral stations options are scaled-down versions of the peripheral terminals
options. General configuration, bus and pedestrian access, land to be acquired,
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conversion to a future high-capacity system and mall cross sections would be
virtually identical under the peripheral terminal and station options.

Close-In Transit Centers Options

Close-in transit centers were evaluated at the Third and Pine site and the Fourth
and Columbia site (see Figure 2-19). The two close-in transit center options would
require small peripheral stations at the Ninth and Pine site and the Union Station
site. These mini-stations would allow passengers to load and unload but would not
have to intercept the diesel buses. Close-in transit centers would be underground

and closer to the center of existing ridership demand.

Land comparable to that acquired for the Ninth and Pine and Union Station transit
centers would have to be purchased for bus staging areas. I-5 and I-90 access to the
two minij-stations would be identical to the access for the Ninth and Pine and Union

Station transit centers.

Access from the Pine Street mini-station to the Third and Pine terminal would be
via a three-lane tunnel under Pine Street with a portal northeast of the Ninth and
Pine intersection. Access to the Fourth and Columbia terminal from the south mini-
station would be via a three-lane tunnel under Fourth Avenue with a portal between
Fourth and Fifth avenues south of South Main Street. The Yesler Street Bridge
would have to be rebuilt over Fourth Avenue.

The mall connecting the two mini-stations would follow the alignment proposed for
the peripheral transit centers, but would have a three-lane cross section on Third
Avenue. This would preclude the use of the Third Avenue mall by general traffic.
The center lane would be for emergency vehicles and for passing disabled buses.
The Pine Street mall would be the same as for the peripheral terminal transit center

options.

Close-in stations at the Third and Pine site and the Fourth and Columbia site would
be similar to, but smaller than, the close-in terminals. The stations would have six

diesel bays as opposed to 10 in the terminal option.

With stations, dual-power buses would have access to the mall at street level at
Ninth and Pine and Fourth and Prefontaine. Third Avenue would have four traffic
lanes and a median or islands rather than the three traffic lanes proposed in the

terminal option.

At each mini-station, about 90 out of 150 regional buses (same routes as peripheral
transit centers) per peak hour would continue to the underground stations via access
tunnels. They would turn back after unloading all their passengers. The remaining
50 dual-power buses would convert to electric trolley operation and operate on the
mall. Acting partly as shuttles as they pass the close-in stations, the dual-power
buses would carry passengers closer to their CBD destinations, reducing the number
of transfers. This option would slightly reduce transfers beyond that achieved in the

close-in terminal option.

Construction Schedule and Strategy

The Mall with Peripheral Transit Center options would entail a four-year design and
construction period.
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The construction strategy and sequencing for the mall portion of each option would
be essentially the same as under the Non-intercept Mall (TSM) alternative. Each
block would be closed for a 23-week period and construction would cease during the
Christmas season. The peripheral transit centers would be constructed simulta-
neously and would minimally disrupt pedestrian and street traffic. The disruption
would be similar to that encountered in major downtown office building construc-

tion.

The Mall with Close-in Transit Center options would entail a five-year design and
construction period. The construction strategy for the close-in options would center
around the construction of the underground access tunnels. Metro assumes a
traditional cut-and-cover method would be used to construct these access tunnels.
The street surface would first be removed and then decked over to allow pedestrian
and street traffic. By sequencing cut-and-cover activity, two street lanes would be
maintained at all times and pedestrians can reach buildings along the length of
construction area. New utility systems would replace existing utilities. The transit
center and underground access tunnel constructions would occur simultaneously.
Material would be removed from the close-in sites through the access tunnels.

Comparison of the Alternatives

The 1983 draft EIS for the Downtown Seattle Transit Project evaluated a No Action
alternative and four action alternatives: Transportation System Management (TSM),
a Non-intercept Mall (TSM), a Mall with Transit Centers and a Tunnel. Descriptions,
environmental impacts and costs for each of these alternatives were provided.

Since Metro Council identified an electric bus tunnel as its preferred alternative,
preliminary engineering has been conducted to further refine this alternative and to
improve the environmental impact analysis. This final EIS incorporates this new
information, but readers should refer to the draft EIS for details of other alterna-

tives.

This section is composed of a series of summary tables which provide a concise
comparison of all the alternatives and their environmental impacts. Brief narrative
discussion is also provided. Readers should refer to the text of this document, the

draft EIS and technical reports for more detail.

Description of the Alternatives

Tables 2-3 and 2-4 provide summaries of physical and operating characteristics,
respectively, for all of the alternatives. While the No Action alternative would
provide no capital improvements other than those in Metro's Mid-Range Program,
transit-related street improvements would be incorporated with all the action
alternatives. While the TSM options would offer additional street capacity at the

least cost, no pedestrian environment improvements would be included.

A transit mall is the primary component of the Non-intercept Mall (TSM) and Mall
with Transit Centers alternatives. Both offer wider sidewalks and other pedestrian
amenities and could restrict Third Avenue and Pine Street to transit use, at least
during peak traffic hours. They differ in that the Non-intercept Mall (TSM) would
be used by diesel buses carrying riders directly from the suburbs, while the diesel
buses would be intercepted with the Mall with Transit Centers alternative. Diesel
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lieg:
b Capital**
Costs Transit center Street configuration
Alternatives 1963 $§ location and treatment
e
24 No Action Nocostabove  None None
o mid-range plan
12, Transportation Systems
x1  Management
f: — TSM mall $37.5M None Four-lane mall designated on Third and Prefontaine
A South from Stewart to Fourth Avenue. No street
& alteration.
— TSM Contrafiow Lanes  $47.3M None None
i
B
— TSM Non-intercept mall  $101.1M* None Pine: 2 westbound lanes, 1 eastbound lane; Third:
4 lanes. Substantial pedestrian amenities and
' urban design features. Improved passenger
: information system.
¥
" 3. Mall with Transit Centers
— Peripheral terminals $234.3M Option 1: north—Ninth & Pine  Same as Non-intercept Mall except
south—Yesler & Fourth; that islands on median are included.
Option 2: north—Ninth & Pine
south—Union Station
— Peripheral stations $234.2M Same as peripheral terminals Same as peripheral terminals
(above)
— Close-in terminals $327.8M North—Third & Pine, Cross section; Third-36 (2 or 3 lanes),
south—Fourth & Columbia; Pine-2 lanes westbound, 1 lane eastbound
(mini stations at Ninth & Substantial pedestrian amenities and
Terry and Union Station). urban design features. Improved pedestrian
information system.
— Close-in stations $346M Same as close-in terminal. Cross-section: Third-4 lane; median or island;
Pine-2 lanes westbound, 1 lane eastbound.
4. Tunnel
— Third Avenue and Pine  $351.3M"** Five stations, 1 ateachend of  Third Avenue tunnel surface improvements

— Fourth Avenue and Pine $249.5M

Street

. Duak-power bus costs are not included. For discussion of dual-power bus costs see Chapter 7.

tunnel, 1 under Pine, and 2 at
locations under Third Avenue

Five stations, 1 at each end of
tunnel, 1 under Pine, and 2 at
locations under Fourth Avenue

-. No bus costs are included. For discussion of dual power bus costs see chapter 7.
Although this cost is in 1984 dollars, 1983 and 1984 cost estimates are comparable because the construction cost index for the Seattle area did not

change between 1983 and 1964.
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option includes significant pedestrian
amenities and urban design features.

Fourth Avenue tunnel has no surface
improvements.



CHARACTERISITICS OF THE ALTERNATIVES

Other transit priority features

None

None

None

Sidewalk width: Pine 22 ft.; Third: 19 ft.,
substantial pedestrian amenities;
improved passenger information system.

Sidewalk width: Pine: 22 ft.; Third: 15 ft.

Same as peripheral terminals

Sidewalk width: Pine: 22 ft.; Third: 24 ft.

Sidewalk width: Pine: 22 ft.; Third: 15 ft.

Sidewalk width: Pine: 22 ft.; Third: 19 ft.

Sidewalk width: Pine: 22 ft.; Fourth: 19 ft.

Existing system: with-flow peak lanes, Second & Fourth: contra-flow lanes Fifth; -5
express ramp Fifth and Cherry for HOVs

Transit-only 6am-6pm Monday-Saturday on TSM mall; contrafiow lane on Stewart,
modifications to Stewart/Howell |-5 ramp; HOV at Cherry/Columbia ramp; transit
priority signalization; contraflow lane on Fourth from South Washington to Second

Extension South, |-90 connection.
Dual contrafiow lanes on Second & Fourth between Jackson/Stewart; contrafiow lane
on Stewart; modifications to Stewart/Howell I-5 ramp; transit priority signalization;

extend 1-90 transit lanes to ramp at Fourth & Prefontaine South; extend existing
contrafiow lane on Fifth; maintain HOV Cherry/Columbia ramp and existing with flow

lanes on Second and Fourth.

Mall: Pine from Boren to Third; Third from Pine to Prefontaine; Prefontaine to Fourth.
Other streets: 1-90 busway from Airport Way South to Fourth & Prefontaine to mall
Pine bus-only ramp on I-5; general traffic moved to Cherry ramp.

Mall (Non-intercept Mall, but with electric buses); I-5 Cherry ramp would become

a general traffic ramp; Pine, a bus-only ramp; Pike, a car-pool ramp; |-80 connection
at track level; Second, Fourth and Fifth Avenue bus lanes. For Union Station option:
lane bus ramp from terminal to Fourth/Prefontaine/Washington.

Same as peripheral terminals

Same as peripheral terminals, plus addition of a contraflow lane on Fifth.

Same as close-in terminals.

Transit-only roadway underground, 1 lane each direction and passing lane at stations,
I-5 and 1-90 access same as close-in terminal; |-5 reversible ramp at Cherry converts

to general traffic.
Same as Third Avenue tunnel.
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TABLE 2-4: SUMMARY OF OPERATING

1990 annual

CBD peak hour

operating savings rider capacity 1990 peak  Number of
Alternatives over No Action and year hourCBD  peak hour
(millions of 1984 $) capacity reached  ridership transfers
1. No Action None 25,000(1985) 25,000 7,380
2. Transportation Systems Management
— TSM Mall $39M 31,000(1991) 29,100 7,190
— TSM Contraflow Lanes $39M 31,000(1991) 29,100 7,520
— TSM Non-intercept Mall $3.8 million 31,000(1991) 29,300 7,350
3. Mall with Transit Center
— Peripheral Terminals $38M 33,000(1993) 27,300 19,360
— Peripheral Stations $3.0M 31,000(1991) 28,300 14,400
— Close-in Terminals $4.1M 33,000(1993) 28,400 14,160
— Close-in Stations $33M 31,000(1991) 29,100 11,490
4. Tunnel
— Third Avenue and Pine Street $44M° 43,000(2003) 30,000 8,100
(Preferred Alternative)
— Fourth Avenue and Pine Street $44M 43,000/2003 30,100 8,390

* The tunnel would not be operating at capacity in 1990. When the tunnel is operating at capacity in the year 2000, annual operating savings would be

$8.7 million in 1984 dollars.
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CHARACTERISTICS OF THE ALTERNATIVES

CBD transit
travel minutes Peak hour CBD

Independent transit saved over surface buses
circulation downtown No Action Staging diesel/electric/tolal
None - Continue to use on-street curb space §21/121/642
Off-peak: First and Fifth/Sixth at 15 33 Continue to use on-street curb space 521/121/642
min. headways; peak: First Hill at 6
min. headways.
Off-peak: First and Fifth/Sixth at 15 33 Continue to use on-street curb space 521/121/642
min. headways; peak: Third at 5
min. headways.
Off-peak: First and Fifth/Sixth at 15 42 Continue to use on-street curb space 521/121/642
min. headways; peak: First Hill at 6
min. headways.
First and Fifth/Sixth, 3/6 minutes; 20 Staging on street and north: bounded 200/282/482
First Hill, 9/15 min.; Third, 2/3 min by Howell, Olive, Terry, Boren; south:

bounded by Fourth South, Fifth South,
Same as peripheral terminals. 33 Airport Way, South Jackson staging on 210/328/538

street and in areas in peripheral terminals
Similar to peripheral terminals 36 Staging on street and north: Howell, 217/222/439
except less service on Third Terry, Pine, Boren; south: Union Station
Avenue during peak hours.
Similar to peripheral stations 5.1 Staging on street and north: Howell, 210/321/531
except no service on Third Terry, Pine, Boren; south: Union Station
Avenue during peak hours.
Off-peak: Third and Pine at 5 min. 70 Staging on street and north: Ninth and 1990: 349/121/488
headways; peak: First Hill at Pine including the block bordered by 2000: 242/161/3%3
7.5 min. headways. Ninth, Pine, Terry, Olive Way and Boren,;

south: Union Station
Same as Third Avenue. 70 Same as Third Avenue 1990: 349/121/470

2000: 242/151/3%3
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buses would be intercepted at transit centers; riders would walk, ride an electric
shuttle bus on the mall or ride an electric circulator bus to their CBD destination.

The Tunnel alternative would provide a new transit roadway through the CBD
without sacrificing existing street capacity. Surface improvements to Third Avenue
and Pine Street would enhance pedestrian access to transit but would not restrict

general traffic from the streets.

Table 2-4 indicates that the tunnel would have the longest life before reaching
capacity, have the highest operating savings compared with No Action and would
provide the most time saved in a trip through the CBD. It is also among the more
costly alternatives. All alternatives offer an independent electric circulation

system.

Peak-hour transit volume on CBD streets would be lower than No Action with the
Mall with Transit Centers or the Tunnel alternatives. From an air quality
perspective, the halving of diesel bus volumes with these alternatives is especially

important.

Construction/Soils

The action alternatives with the shortest construction period (24 months) include the
TSM, peripheral transit center and Non-intercept Mall (TSM) alternatives. Both
Close-in transit center options would require an additional year to construct because
of the transit center and access tunnel construction in downtown Seattle. A tunnel

would have the longest construction period (45 months).

Action alternatives that require excavation for tunnels, stations or terminals could
produce soils-related impacts. The Tunnel alternative has the highest potential for
settlement and subsequent damage to nearby pavement, utilities and buildings. The
other alternatives that include stations or terminals in downtown and open-cut
exclusive ramps and roadways could result in local soils impacts wherever large
foundation and roadway excavations occur. Potential impacts of the tunnel
alternative are greater because of the size and larger number of such excavations.
Alternatives that include only surface street improvements would not create soils-
related problems because no major excavating work would be done.

The Tunnel alternative would create the most severe local disruption, particularly
near station construction areas. There would also be severe disruption during
construction of transit centers, approach ramps and access tunnels in the Close-in
transit centers options. Construction of surface street improvements in blocks
other than tunnel station construction areas would result in approximately the same
level of disruption for the same period of time for a given block, regardless of the
alternative chosen. This is because the nature of street improvements is basically
the same for all alternatives that include surface street improvements.

Displacement and Relocation

All the action alternatives would displace some business and parking to provide a
connection to the I-5/I-90 transit lanes at Airport Way South. As shown in
Table 2-5, additional businesses would be required for the Mall with Transit Centers
and Tunnel options. The close-in transit center options require the most property
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because densely developed downtown core property would be required in addition to
property at Ninth and Pine and at Union Station.

In assessing the relocation and displacement impacts of the preferred alternative,
all businesses that could possibly be affected have been identified. Further
engineering would be required to define the specific impact of tunnel construction
on surface properties. Some businesses identified may not need to be displaced.
Other businesses displaced may not be permanently displaced but could return once

construction was completed.

Table 2-6 indicates that only the Mall with Transit Center and Tunnel alternatives
would displace residents. The Best Apartments (16 units) at the Ninth and Pine site
would be required for either of these alternatives. The Pacific Hotel (123 units)

would only be required for the close-in transit center option.

TABLE 2-6
RESIDENTIAL DISPLACEMENT
Total Total
Best Pacific People Units
Alternative Apts. Hotel Displaced Displaced
No Action 0
TSM 0
Non-intercept Mall 0
Mall with Peripheral
Transit Centers X 18 16
Mall with Close-in
Transit Centers X X 821 123
Tunnel X 18 16

Source: Technical Background Report on Neighborhood Characteristics and
Impacts, July 1983 and Draft Relocation Program Plan, October 1984.

1" This number is based on actual counts of tenants in the Pacific Hotel on August
1983 and the Best Apartments on October 6, 1984. The Pacific Hotel has about 65
residents. There are 123 total units, thus, there is a possibility of more occupants

at the time of acquisition and relocation.
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Transportation/Circulation

The No Action, TSM and Non-intercept Mall (TSM) alternatives would have the same
distribution of diesel and electric buses and would result in the largest volumes of
diesel buses on surface streets. The Mall with Transit Center alternative would
have the lowest volumes of surface diesel buses. Peak-hour surface diesel bus
volumes for the Tunnel alternative would be approximately 60 percent higher than
the Mall with Transit Center alternative, but would be 35 percent less than the No

Action, TSM and Non-intercept alternatives.

The number of peak-hour transfers made by transit patrons would be considerably
different under two broad groups of alternatives. The TSM, Non-intercept Mall
(TSM) and Tunnel alternatives provide access without significant numbers of
additional transfers to reach people's intended destinations. In contrast, the Mall
with Transit Centers alternative would result in increased numbers of transfers
ranging from 56 percent to 162 percent more than the No Action alternative.

All action alternatives would offer travel time savings in the CBD compared to the
No Action alternative. The Tunnel alternative would offer the best travel time
savings (seven minutes) compared to the No Action. Second best is the Close-in
Stations option. The other six action alternatives offer significantly lower (in the

range of two to four minutes) time savings.

All action alternatives would reduce 1990 automobile volumes in the CBD compared
with No Action.

The No Action and TSM alternatives would result in more reductions in intersection
Level-of-Service (LOS) than the Tunnel alternative (see Table 2-7). The Non-
intercept Mall (TSM) and Mall with Transit Centers alternatives offer some
improvement over the TSM alternatives but would still result in reductions in LOS at
many intersections. The Tunnel alternative would not reduce the LOS expected with
No Action at any intersection; at a number of intersections, LOS would improve.

Two intersections would be seriously affected by all alternatives, including the No
Action alternative. The intersections of Fifth and Second avenues with Union Street
would be reduced from their current LOS of C and B, respectively, to LOS D or E
under No Action and all action alternatives.

Only the Tunnel alternative would result in an increase in general traffic speeds in
Downtown Seattle (+5.7 percent) compared with No Action. All other alternatives
would contribute to an overall reduction in general traffic speeds ranging from
-4.8 percent to -13.5 percent. The tunnel would add street capacity while all other
alternatives would remove existing street capacity from general traffic use, thus

reducing traffic speeds.

The Tunnel alternative would have the least long-term impact on off-street parking
particularly in the International District. The bored tunnel, in particular, would
avoid displacing large numbers of parking places in the northwest part of the
International District. In the downtown core, the close-in transit centers alter-
natives would result in the largest loss of off-street parking, largely because of the
existing off-street parking that would be eliminated to build the transit centers. All
action alternatives except the TSM and Non-intercept Mall (TSM) alternatives woul
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result in approximately the same number of displaced parking spaces in the Ninth
and Pine area. The peripheral transit centers would displace slightly more parking

because of their larger surface area coverage.
TABLE 2-7

SUMMARY OF SELECTED INTERSECTION LEVEL OF SERVICE IMPACTS
P.M. PEAK HOUR

(Year 1990)
TSM Non- Mall Third Fourth
Ref. No- TSM Contra- intercept  With Ave. Ave.
No. Intersection Existing Action Mall flow Mall Terminals Tunne!l Tunnel

E

m
m

l. Stewart/Dennya

2. Howell/Yale

3. 7th/Stewart

6. Pine/Fifth

7. Pine/Third
I1. Union/Fifth
12. Union/Second
14. University/Third
15. Madison/Second
17. Marion/First
2]1. James/Fourth
23. Second Ext/Fourth
25. Jackson/Second
26. Jackson/Fourth
27. Stewart/Third
28. Westlake/Stewart
29. Stewart/Second
30. Stewart/Fourth/Olive
31. Pike/Third
32. James/Sixth
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a
a.m. peak hour calculation.
O = Improvement in LOS over No Action (over existing for No Action alternative).

D = Reduction (at least two levels-of-service) in LOS from No Action (from existing for
No Action alternative).
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All action alternatives except a tunnel built without surface improvements would
displace 10-16 percent of the existing noon-hour, on-street parking in the study area
bounded by First Avenue, Stewart Street, I-5 and Yesler Way. A tunnel alternative
bujlt without street improvements would displace only about 5 percent of the
existing noon-hour supply. This is because any alternative that includes surface
improvements would result in displacing the on-street spaces along the route of the

improvements.

The percentage of spaces displaced would increase to 20-25 percent of the p.m. peak
hour on-street spaces. In this case the percentage would be higher because peak-
hour parking restrictions reduce the on-street supply of spaces during the designated
peak period. A tunnel without surface improvements would displace only about

10 percent of the p.m. peak on-street supply.

Air Quality

Air quality impacts were evaluated on a citywide basis and at specific locations.
The citywide results distinguished only between the No Action and action alterna-
tives, since all the action alternatives would provide sufficient transit capacity to
meet ridership demand in 1990. Table 2-8 indicates that CBD vehicle emissions of
carbon monoxide, nitrogen oxides, hydrocarbons and particulate matter would be
significantly lower in 1990 than in 198l. This would be due to the gradual
replacement of older, more polluting vehicles with newer vehicles designed to meet
stringent emission standards and to the phasing out of leaded gasoline. The slight
emission reduction that the action alternatives provide would be due to the slightly
lower automobile trips which are projected to occur.

Analyses of carbon monoxide and particulate matter were conducted at specific
locations. Carbon monoxide concentrations were predicted at six intersections and
all 1990 projections were substantially less than 1981 concentrations and health-
protecting standards. As noted in the citywide analysis, the major difference was
between the 1981 and 1990 concentrations; differences in concentrations among the
alternatives were much smaller. During the 1990s, however, alternatives with less
capacity would result in more traffic congestion, and vehicle emissions would

increase.

Vehicle particulate matter emissions from Fourth and Fifth avenues and the
proposed transit roadway to the [-90 transit ramp at Airport Way South were
analyzed because of the existing and anticipated high volume of diesel buses and the
proximity to the International District. Emissions from buses in the Union Station
site were also included when appropriate. The particulate matter analysis found a
minimal increase in particle concentration compared with the air quality standards.

Qualitative evaluation of potential odor impacts indicates that the No Action, TSM
and Non-intercept Mall (TSM) alternatives would produce more diesel exhaust odor
in the CBD than existing conditions; the Mall with Transit Centers and Tunnel
alternatives would produce less diesel exhaust odor than today because fewer diesel

buses would operate on downtown streets.
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TABLE 2-8
EMISSION BURDEN FOR SEATTLE
CENTRAL BUSINESS DISTRICT
(Kilograms)
Existing No Action Action
Pollutant 1981 1990 1990
Carbon Monoxide 1 hour 2,500 959 911
8 hour 15,000 6,040 5,680
24 hour 25,800 10,420 9,790
annual 6,380,000 2,570,000 2,420,000
Nitrogen Oxides 1 hour 107 65 62
8 hour 651 412 387
24 hour 1,120 710 667
annual 277,000 175,000 165,000
Hydrocarbons 1 hour 227 86 82
8 hour 1,380 541 509
24 hour 2,390 933 877
annual 589,000 230,000 217,000
Exhaust Particulate Matter 1 hour 6 4 4
: 8 hour 36 27 26
24 hour 62 47 4y
annual 15,200 11,640 10,900
Noise

Both peak-hour (Leq) and average daily (Ldn) sound levels were evaluated at 12
downtown locations. Table 2-9 indicates that increased diesel-bus volumes associa-
ted with the TSM and Non-intercept Mall (TSM) alternatives would increase peak-
hour Leq by up to 3 dBA in locations near these bus routes. Sound levels would
decrease up to 3 dBA at other locations. If dual-powered buses were used in the
electric mode on the Non-intercept Mall (TSM), street noise would be somewhere
between sound levels expected with an all-diesel mall and the Mall with Transit
Center electric bus mall. Use of dual-powered buses in the electric mode on the
Non-intercept Mall (TSM) would mitigate diesel exhaust impacts from using an all-

diesel fleet.

With the Mall with Transit Centers alternative sound levels along the all-electric
bus mall on Third Avenue and Pine Street would be up to 6 dBA lower than with No
Action. Near the staging areas at Ninth and Pine and at Union Station, however,
peak-hour sound levels would increase by up to 9 and 7 dBA, respectively, due to
diesel-bus activity. This increase could be mitigated by enclosing the staging area.

PS/EPe-24/24a
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The Tunnel alternative would generally decrease downtown sound levels slightly by
reducing the number of diesel buses. Noise impacts from station and staging
activities at Union Station would not be significant. The noise and vibration
technical report indicates there would be a 2 to 3 dBA increase in peak-hour sound
level at the Ninth and Pine station although this would not be a significant increase,
a lid or noise barriers at this site would also reduce noise from bus activities.

Historic Properties

All of the action alternatives would include an I-90 access route south and east of
the Union Station building at track level. The Union Station building would not be
directly affected; however, without appropriate mitigating measures the proposed
lid to the south and east could adversely affect the setting of the station and its
original significance as a transportation center.

The TSM and Non-intercept Mall (TSM) alternatives would not adversely affect any
other historic properties. The Mall with Transit Centers alternative could have
adverse impacts on the Pacific Hotel, Union Station, City Hall Park and the Yesler

Way Bridge and retaining walls.

A Fourth Avenue tunnel could have adverse impacts on City Hall Park, the Yesler
Street Bridge, the Burlington-Northern tunnel and Union Station.

Besides affecting the Union Station setting, the Third Avenue tunnel with surface
improvements could have adverse impacts on the King County Courthouse and the
Telephone Building where station entrances are proposed. Metro, however, would
adhere to the Secretary of Transportation's standards for rehabilitation to avoid
adverse impacts. In addition, because of the tunneling under the Tashiro and Kaplan
buildings and the Burlington Northern tunnel crossing at Third and University,
appropriate measures such as monitoring and grouting of foundations would be
carried out to protect those historic properties.

Energy

The greatest amounts of vehicle energy would be consumed with the No Action
alternative. The action alternatives would provide small fuel savings. With the
action alternatives, the greatest electrical energy consumption by transit would
occur with the close-in terminal and the electric tunnel. The TSM and Non-
intercept Mall (TSM) alternatives would consume the most transit diesel energy. In
addition to vehicle energy, the stations and transit centers of the Tunnel and Mall
with Transit Center alternatives would also consume energy.

The energy cost of constructing the TSM Mall and the TSM Contraflow options
would be low since no major construction would be required. The tunnel would have
the greatest energy construction cost. The four transit center options have

construction costs roughly midway between these alternatives.

Utilities

The greatest amount of potential utility description would result from alternatives
requiring major street reconstruction. Cut-and-cover segments of the Tunnel
alternatives and the Mall with Close-In Transit Centers would have the greatest

PS/EPe-24/24a



potential impact to utilities. The TSM options would have the least potential
impact. Because temporary utility provisions would be in place before existing
utilities were removed, little actual utility disruption is expected with any of the

alternatives.
Economic Activity

Disruption during construction is a primary concern of street-level businesses along
Third Avenue and Pine Street although construction impacts would be similar for all
action alternatives, the duration of disruption would vary. Concerns include
pedestrian and vehicular access to buildings in the construction area, confusion due
to traffic reroutes, loss of delivery zones, pick-up zones and parking, and noise and
dust from construction work. Although several construction options are being

considered for the preferred alternative to minimize disruption, the Tunnel Mall
with Transit Centers and Non-Intercept Mall (TSM) alternatives would have longer

construction periods than the other TSM options.

The project is expected to benefit economic activity when it is complete. Improving
the transit system's reliability and efficiency would support planned downtown
growth and economic vitality. Although all action alternatives would improve
transit service and enhance economic activity in the early 1990s, only the Tunnel
alternative has the reidership capacity to continue meeting planned growth past the

year 2000.
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CHAPTER 3
AFFECTED ENVIRONMENT

This chapter describes existing and the expected 1990 environmental conditions (No
Action alternative) in the study area if none of the action alternatives takes place. This
information provides a base to compare with the environmental impacts identified in
Chapters 4, 5 and 6. Additional detail is available for each element in supporting

technical reports.

3.1

Land Use, Population and Housing

This section describes land use, zoning, housing and population characteristics in
the Seattle Central Business District and neighborhoods in the project area.
Relevant local and regional plans and policies are briefly discussed in Chapter 5.

3.1.1 Land Use

Existing Conditions

The city of Seattle, which comprises 91.6 square miles, contained 493,846 persons
in 1980, a 7-percent decrease since 1970. The Metro service area, which comprises
2,128 square miles, contained approximately 1.2 million persons in 1980, an
8.7 percent increase in population since 1970.

Downtown Seattle is the Puget Sound region's primary commercial center serving
regional, national and international markets. '

Most of downtown is zoned for office, retail, commercial or residential use.
Figure 3-1 illustrates existing zoning in the study areas. The City of Seattle has
adopted new land-use policies and has adopted new zoning districts for much of the
downtown area. The permanent zoning controls and the zoning for the remainder
of downtown Seattle is still under consideration, but City Council action is

expected by June 1985.
The CBD comprises a number of general districts (see Figure 3-2):

The International District contains moderate-density housing and retail, commer-

cial and light manufacturing.

Pioneer Square has offices and retail and residential uses. The area is Seattle's

original central business district and is in the National Register of Historic Places.

The Office Core has government offices in the south, the financial district at the

center and the retail core to the north. Many buildings contain retail and service
uses at street level and office uses above. This area also contains a significant
number of low-income housing units in older residential hotels. New developments

PS/EPf-24/24



T TA 0
N igZa=a

= ]
[

N[
=
B

> i T

=

2N
J\A Jr&
Co ===
T
NI
SEE
'l

s
AN \
[ ] Sy -

NN
N
SN

A}

N
Nt o o

e X

<N
H
H

3
e N
<, )
4 . y
ol .
- N X P
N - . X
i . v S
. ” e
- - NN
LAY
e 7
- i \".'
- 4: - i

r Q@EZ—!EQ

ﬁ\

CaN

—

me we= == Pike Place Urban Renewal Project/CM

mmsmn - Shoreline boundary

--------------- Pioneer Square Preservation District

.......... International SRD

I-DOC 1 Interim downtown office core 1
I-DOC 2 Interim downtown office core 2
I-DRC  Interim downtown retail core

I-DMC  Interim downtown mixed commercial
I-PSM Interim Pioneer Square mixed

I-IDM Interim International District mixed

S AV S

UL

I-IDR Interim International District residential
RM-MD Muitiple residential -- mixed density /
CG General commercial /

M Manufacturing /

g
ST

'l,,'

s,
%,
_
-
=~

scaLe
=30 0 . ,--E,"

= DOWNTOWN o
ﬂ SEATTLE TRANSIT N FIGURE 3-1
& PROJECT Current zoning — special districts
Source: City of Seattle Land Use and
#me'rno gCityof Seattle Transportation Project, February, 1985 '

3-2



Digitized by GOOS[@



have been primarily large-scale buildings of 500,000 to 1,000,000 square feet gross
floor area and 30 to 50 stories high.

The Retail Core contains over 3.5 million square feet of retail space. Three major
department stores, several major new office buildings and most of downtown's
major hotels are in this area.

The Northeast Core contains parking lots, low-scale commercial structures and
new office buildings.

The Westlake Triangle contains commercial uses, from large office and hotel
structures at the southern end to motels, auto-related uses and wholesale activities

along Denny Way in the north.

The Denny Regrade is a mixed-use area northwest of the retail core, where the
City is working to create a dense, downtown residential community. Several large
office buildings are located along Fourth Avenue. Most new construction, however,

has been predominantly housing.

The Pike Place Market contains a number of new structures with a broad mix of
uses, including mixed-income housing, retail and office. The Pike Place Market is

in the National Register of Historic Places.

The Central Waterfront has been significantly rehabilitated for residential, office,
hotel and retail uses.

The Waterfront Shoreline uses are predominantly related to recreation, tourist and
transportation with some retail uses concentrated in the old pier sheds. Three
auto/passenger ferry terminals, a public park, an aquarium and the Port of Seattle

headquarters are located in the area.

Only Third Avenue and Pine Street would be directly affected by the tunnel
alternative. Third Avenue going north passes through the office core and into the
retail core north of University Street. The Third Avenue office core contains the
governmental and financial sectors with office buildings, retail shops at street
level and several residential hotels. Retail uses predominate on Third Avenue and

buildings are typically older and smaller.

Pine Street passes through the retail core from Third to Seventh avenues. Three
major department stores and numerous buildings containing both ground- and
upper-level retail are on Pine Street. Westlake Mall, between Fourth and Fifth
avenues, is the retail core's center and the site of the City's long-standing efforts
to create a major public open space. Offices, some housing, commercial businesses
and a refurbished historic theater exist between Seventh Avenue and I-5.

The Union Station site is zoned for mixed residential and commercial use and falls
under the interim IDM regulations. The area to the east is zoned for high density
residential use north of Jackson and mixed use south of Jackson. The Union Station
building is a former railroad station presently used partly for retail. The site is
adjacent to commerical, residential and railroad uses.

3-4
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The Ninth and Pine site is changing from an older mixed-use area with many
parking lots and auto-oriented uses to intense CBD core uses. Under the original
zoning, the site is zoned General Commercial and Metropolitan Commercial and
presently has a low-income apartment building, four businesses (tavern, restaurant,
photography studio and car dealership) and 200 off-street parking spaces. The site
Is adjacent to commercial, residential, theatre and parking uses. The interim

zoning now in effect applies to a portion of this site.

1990 Conditions: No Action

The No Action alternative assumes there would be little change to the transporta-
tion infrastructure in downtown Seattle, and the current zoning code and land-use
plan would be replaced by new land-use policies.

Land use in downtown Seattle would resemble existing land-use patterns with new
office growth in the northeast core and office core. Land use would be guided by a

new land-use code with development incentives.

3.1.2 Population

Existing Conditions

As indicated in Table 3-1, downtown neighborhood population declined substantially
between 1960 and 1970. Since 1970, however, there has been an 11 percent
increase resulting in a 1980 population of about 10,400 persons. The downtown has
the highest proportion of low-income single persons in Seattle and King County.
The 1980 downtown population is predominantly white (72.7 percent) and male
(58.2 percent). In 1980, over 70 percent of the households relied on public
transportation. Twenty-three percent of the people ages 16 to 64 reported that
they had physical handicaps and about 3 percent of this group and nearly 16 percent
of those over 65 reported handicaps that interfered with their use of public
transportation. The downtown population in each neigborhood is distributed as
follows: Denny Regrade, 40 percent; Central Business District, 40 percent; Pioneer
Square, 10 percent; and International District, 10 percent (see Figure 3-3).

International District

More than 30 percent of the International District population is over 65. This
census tract also has the lowest family income in downtown. A portion of the
census tract includes the Yesler Terrace Housing Project which is not part of the
International District neighborhood as defined by the City of Seattle and the
International District community. Census and housing data for the International
District, however, includes Yesler Terrace. Persons of all races reside in the
International District. The majority of residents, however, are of Asian heritage.

Pioneer Square

In 1980, 21.5 percent of the Pioneer Square population, mostly single elderly men,
lived below the poverty level. This area was the original "Skid Road." The Ozark
Fire Ordinance which required improved building and fire code standards displaced

the majority of Pioneer Square residents.
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POPULATION CHANGE IN THE DOWNTOWN STUDY AREA

TABLE 3-1

Percent Change

Census Tract 19601 19702 19803 1960-1970 1970-1980
72 1,805 1,39 2,021 (22.6) 44.8
73 1,086 635 371 (41.5) (41.5)
80 2,267 2,051 2,017 (9.5) (1.6)
81 3,737 1,821 2,455 (51.3) 34.8
82 1,448 880 1,000 (39.2) 13.6
83 379 278 204 (26.6) (26.6)
85 158 149 167 (5.7) (12.1)
91 2,432 1,092 877 (55.1) (19.7)
92 2,286 921 1,173 (59.7) 27.4
93 NA 108 67 NA (38.0)

Total 15,598 9,331 10,352 (40.2) 10.9

Source: LUTP, October 1983

1 1960 Census of Population and Housing for census tracts 80, 91 and 92. LUTP

estimates for census tracts 72, 73, 82, 85 and 91.

2 1970 Census of Population and Housing; block statistics.

3 1980 Census of Population and Housing; block statistics.

NA = Not Available

PS/EPf-24/24




Digitized by GOOS[@



Denny Regrade

Although the overall population declined between 1960 and 1970, the Regrade's
population increased between 1970 and 1980. Approximately 88 percent of the
Regrade population is white, 15 percent are below the poverty level and 78.6 per-

cent are autoless households.

Central Business District

About 25 percent of the CBD population is over 65 years old. Many elderly live

east of Fifth Avenue and are retired, low-income and single.

Low-income, middle-aged, single-person households make up a second characteris-
tic group of CBD residents. While this group has been predominantly white, an
increase in Blacks and Native Americans has been noted.

The homeless population has increased from 1970 levels of 1,000 to 2,000 persons.

Service providers estimate 4,000 to 5,000 people will live on the streets during the
course of a year in the 1980s. For the past three to five years, an estimated 200 to

300 street youths ages 14-21 have resided in the area.

Young adults with moderate incomes are also moving into the downtown.

1990 Conditions: No Action

The downtown population, residents and employees, is projected to increase by
1990. The trend is toward more elderly individuals living below poverty and
younger and more affluent people. The City's goal is to attract a downtown

population of 25,000 by the year 2000.

3.1.3 Housing

Existing Conditions

In 1982, there were 13,093 housing units in the downtown study area, of which
9,164 (70 percent) were in occupied buildings and 3,929 (30 percent) were in vacant
structures (see Table 3-2). There are 26 residential buildings along the mall and
tunnel alignments (see Figure 3-4). Seven buildings are vacant; 15 are SROs
providing 638 units; two are low-income providing 26 units; three are low- to
moderate-income buildings providing 157 units; two are shelters providing 450 beds;
two are subsidized housing projects providing 474 units; one is a work release
project providing 55 units; two are high-income condominiums providing 236 units.

The size and composition of the downtown housing stock is presented in Table 3-2.
According to census data, the number of housing units in the downtown study area
decreased from 7,204 in 1970 to 7,124 in 1980, or a decline of 1.1 percent
(Table 3-3). These census figures do not include units in residential hotels, YMCA,
YWCA, halfway houses or missions. The 1982 housing survey includes these units.

Although housing declined between 1970 and 1980, there has been a net gain in
downtown housing since 1977, primarily due to the construction of new market-rate
housing, not low-income subsidized housing. This suggests that the loss of
downtown housing has slowed or temporarily stabilized. Most new construction has

3-8
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TABLE 3-3
1970-1980 HOUSING CHANGE
DOWNTOWN STUDY AREA
Percentage Change
Census Tract 1970 1980 1970-1980

72 1,237 1,455 17.6

73 610 262 (57.0)

80 1,639 1,657 1.1

81 1,313 1,044 (20.5)

82 797 711 (11.2)

83 300 188 (37.3)

85 149 126 (15.4)

91 558 795 42.5

92 554 879 58.7

93 _ _ 7 (85.1)
TOTAL 7,204 7,124 (1.1)

U.S. Census Bureau, 1970 and 1980 Census of Population and Housing, block

Sources:
statistics for blocks within downtown study area boundaries.

been directed toward upper- and lower-income households and occurred in the
Denny Regrade, Pike Place Market and south Central Business District areas (DCD
Housing Survey Nov.-Dec. 1982) Overall, housing opportunities have increased for
high-income persons and decreased for low-income persons in the downtown area
even though some new low-income housing have been constructed in recent years.
The decreasing low-rent housing stock continues to shift this demand to the
remaining units, displacing the current population and changing the characteristics

of the downtown population.

International District

The community and the City of Seattle considers the International District housing
situation critical. Typical buildings in the International District are three- to four-
story brick walkups (built around 1910) with ground floors designed for commer-
cial/retail use. Most buildings cover 100 percent of their lots, with no setbacks at

the street side of the property.
The 1970 census counted 558 units in census tract 91 (Figure 3-3). This number

increased to 795 units in 1980 for a net increase over 10 years of 42.5 percent. The
City of Seattle's analysis of demolition and building permits shows that while
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188 units were lost to demolition from 1970 to 1979, 323 units were added, a net
gain of 135 units during that period. The City of Seattle estimated that the
district had 22 buildings with 1,688 occupied units and 1,526 vacant units in 1982,

There are several new housing rehabilitation projects under way in the Interna-
tional District. These projects would meet some of the community's housing needs.

Rents in the International District have increased dramatically over the last 20
years, particularly during the 1970s. International District rents, however, are low

compared with other areas of the city.

Pioneer Square

Housing units increased in census tract 92 between 1970 and 1980 (see Table 3-3).
There are 234 federally subsidized, fair-market-rent housing units at the Frye
Apartments and about 141 nonsubsidized and 245 subsidized units at the Morrison
Hotel which provide the only permanent low-income housing in Pioneer Square.
Several recently rehabilitated historic buildings provide middle- to upper-income
units. In 1982, there were 699 occupied units and 915 vacant units in Pioneer

Square buildings (Table 3-2).

The Pioneer Square missions meet special housing needs. The Union Gospel Mission
provides space for 180 persons, the Harbor Light-Salvation Army provides 42 beds
for alcoholic treatment, the Lutheran Compass Center provides 53 beds and the
Bread of Life provides 35 beds. The emergency shelter in the Morrison Hotel

provides an additional 225 beds.

Denny Regrade

In 1982, there were 3,844 occupied units and 485 vacant units in the Denny Régrade
(Table 3-2). In 1981, 30 percent of the housing were single-room-occupancy units,
4] percent subsidized and unsubsidized apartments and 15 percent condominiums.

There are also 9 vacant buildings with 353 units.

Residential buildings are generally located west of Fifth Avenue. Structures with
10 units or more typify the housing stock. The Regrade has the highest

concentration of subsidized housing and luxury condominiums in downtown.

The 1970 census counted 2,876 units in census tracts 72 and 80. The number
increased to 3,112 units in 1980, for a net increase of 8.2 percent. According to
the City of Seattle's study, 933 apartments and SRO units in 25 buildings were
demolished in the Regrade between 1960 and 1980. Most of this demolition

occurred before 1970. Parking lots now occupy more than 50 percent of the sites.
Since 1969, 1,043 new units have been added. Sixty-one percent of these are
middle/upper and upper-income condominiums, the remaining 39 percent are subsi-
dized low-income housing. Rent increases in the Regrade are comparable to rent
increases in downtown Seattle as a whole, where rents doubled between 1973 and

1979. Unsubsidized rental construction has not occurred since 1969.

3-12
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3.2

CBD Office Core

This area has lost more housing units than any other downtown neighborhood
between 1970 and 1980 (see Table 3-2). Much of the remaining housing stock is

substandard or in need of repair.

In 1982, the CBD neighborhood had 1,269 occupied units and 717 vacant units.
Substantial housing development in the Pike Place Market generated 332 subsidized
units and 137 middle and upper-income units. About 250 luxury residential units

are also being constructed at First Avenue and Spring Street. Plans have been
announced for other projects, including upper-income housing, in this area.

1990 Conditions: No Action

A new land-use policy which includes development incentives is expected to
replace current zoning code and land-use plans. Because of the new plan, the rate
of low-income housing loss would slow. New housing would be primarily moderate-
and high-income units. While there would be a net gain in units downtown, some
low-income units would be lost (LUTP, October 1983).

Relationship to Other Planned Projects

Several other major projects which affect the CBD are currently in the planning or
design stages. Although these projects are completely separate from the Down-
town Seattle Transit Project, Metro and the City of Seattle have coordinated with
staff associated with these projects to improve compatibility. In addition,
representatives from the Puget Sound Council of Governments, the City of Seattle
and the Washington State Department of Transportation were included on the

project's Technical Advisory Committee.

3.2.1 Interstate 5 and Interstate 90 Seattle Access Project

The Interstate 5/Interstate 90 Seattle Access Project is a Washington Department
of Transportation highway improvement project which would complete the
Connecticut Street interchange. The preferred alternative identified for the final
EIS for the project would include a viaduct from the existing incomplete
interchange to Fourth Avenue South north of Royal Brougham Way.

The Seattle Access Project would also extend transit/carpool lanes from 1-90 and
I-5 to the vicinity of the Airport Way South and Fifth Avenue South intersection.
The carpool lanes would meet these streets at street level. The transit lanes would
meet at street level or descend to track level to connect with the transit roadway
being designed for all of the action alternatives. Construction is expected to begin

in May, 1987 and end September, 1989.

Finally, the Seattle Access Project would provide exclusive I-5 transit connections
using a busway in the Union Pacific rail corridor from South Royal Brougham Way

to South Spokane Street and existing ramps at the Spokane Street interchange.

All Downtown Seattle Transit Project action alternatives include a transit-only
connection to the Seattle Access Project's proposed HOV ramp near Airport Way

3-13
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South. This would enable buses to use an exclusive right-of-way extending from
the CBD directly to the interstate highways. Although the proposed I-5/I-90
transit ramps would complement the Downtown Seattle Transit Project by provid-
ing improved transit access to and from the CBD, the Downtown Seattle Transit
Project would not require the Seattle Access Project ramps for success.

3.2.2 Washington State Convention and Trade Center

In March 1983, the Washington State Convention and Trade Center Corporation
designated the freeway site north of Freeway Park as its preferred site. A final
EIS was issued March, 1984. The project's CBD location would be expected to
reduce the number of private automobiles attracted to the Convention Center and

increase the amount of pedestrian traffic downtown.

The Downtown Seattle Transit Project would provide significant improvements to
downtown circulation which would assist convention center guests without auto-
mobiles. A tunnel station at the Ninth and Pine site would be especially useful to

the convention center guests due to its close proximity.

3.2.3 Multi-Corridor Project

The Multi-Corridor Project has evolved from the North Corridor Transportation
Alternative Analysis. The broadened scope of this project is to evaluate future
public transportation improvements in the corridors north, east and south of
downtown Seattle. The Puget Sound Council of Governments and Metro are
conducting the Multi-Corridor Project in cooperation with local governments and

the State Department of Transportation.

The Downtown Seattle Transit Project is an independent project which is focused
on a near/mid-term solution to transit congestion in the Seattle CBD. Although
the Downtown Seattle Transit Project's geographic focus is on a much smaller area
and is on a more near-term problem, it is a regional project and compatibility with
regional solutions is one of its objectives. Specifically, the objective states that
the downtown solution is to "preserve the opportunity to phase the expansion of the
metropolitan transit system so that the mid-term actions can be taken while
longer-term solutions are being planned." All of the action alternatives preserve

the opportunity to phase into the long-term solution in the future.

3.2.4 Westlake Project

The City of Seattle intends to sell Westlake area property to a private developer to
create an attractive public open space and focal point for retail activity in the
downtown area. The Westlake area is defined as approximately two-thirds of the
block located between Pine and Olive streets and Fourth and Fifth avenues. The
monorail terminal at Westlake is also to be improved and relocated.

The Seattle City Council selected the Rouse Company to develop the Westlake
property and the Westlake EIS has been approved. Underground passenger
connections to the Westlake project and to nearby retail stores are being planne

as part of the Downtown Seattle Transit Project.
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3.2.5 Westlake Park

The City of Seattle also plans to develop a park in Westlake right-of-way south of
Pine Street and east of Fourth Avenue, and a small adjacent triangle of land now

occupied by a bookstore. The Westlake Park planning would be pursued to
coordinate the park construction with the Downtown Seattle Transit Project. The

park would be completed shortly after the transit project in coordination with the

Rouse Westlake Project. Although the park site could be used for construction
staging there would not be a station entrance in the park (for more details refer to

Chapter 6 and 4(f) Technical Appendix).
Transportation/Circulation
3.3.1 Existing Conditions

Region

The CBD is the hub of the regional transportation system for auto and transit
travel. Ramps to and from I-5 and state Route 99 (Aurora Avenue and the Alaskan
Way Viaduct) are primary access points in the CBD. Public transit, generating a
large percentage of trips to and from the downtown, has been a major influence in

development.

In 1980 the Metro transit system carried 66 million riders on approximately 140
routes in King County and several inter-county routes serving Snohomish County.
The transit system is composed of standard coaches, articulated diesel coaches,
limited van service, electrified trolley buses in the higher density close-in
neighborhoods and over 9,000 park-and-ride spaces. The CBD is served by both

express and local service.

Approximately 85 percent of all transit routes directly serve downtown and trips to
and from the area account for about 45 percent of all transit riders. On an average
weekday, about 40 percent of all downtown workers commute by transit and of
these, almost a fifth drive to a park-and-ride lot as their means of accessing the

transit service (PSCOG, 1983).

Downtown is also an important transfer point since riders can reach most Metro
service areas via a transfer in downtown (Figure 3-5). In 1980, over 20,000 riders
passed through or transferred in downtown each day on their way to other
destinations, adding to the trips imposed on transit into and through the downtown.

The regional transportation system affects the transportation accessibility of the
Seattle downtown area. Adequate capacity in the highway and transit networks is
necessary for planned growth in employment and the diverse social, educational
and cultural activities located in the downtown area. The capacity of the highway
and transit facilities within the downtown area and in the corridors serving the
area determine the level of service in the peak and off-peak periods and hence the
relative accessibility of downtown activities in relation to those located elsewhere. .
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Traffic

The CBD comprises a grid system of north/south and east/west streets. Steep hills
limit travel in the east/west direction. Because the CBD is squeezed between
Elliott Bay and I-5, eight streets provide the primary service for north/south
traffic--First through Sixth avenues, Western Avenue and Alaskan Way.

The downtown street system capacity is governed by the capacity of key intersec-
tions. Because of this, existing peak-hour traffic, including buses, is within
20 percent of the practical capacity of the downtown street system as a whole.
Downtown traffic circulation begins to break down as demand exceeds capacity at

key intersections.

Forty-one intersections were studied in the project study area (see Figure 3-6 and
Table 3-4). Most of these intersections had LOS C or better during the p.m. peak
hour but a few operated at LOS D or worse. LOS is defined on Table 3-5.
Although the LOS for general traffic was acceptable at many intersections, bus
LOS was considerably lower due to bus queuing and turning that conflict with

pedestrian and general traffic.

Existing downtown transit routes are shown in Figure 1-3. Both trolleybuses and
diesel buses operate in the downtown on Third Avenue and First Avenue. Except
for one block of Sixth Avenue, the block between Marion and Madison streets which
is also served by trolleys, the remaining north/south streets are only served by

diesel buses.

The average speed of buses operating through the downtown on north/south streets
is approximately 5 mph during the evening peak hour. On Fourth Avenue north-
bound, the scheduled volume is approximately 94 buses during the evening peak
hour. On Second Avenue, the scheduled volume is approximately 135 buses
(Figure 3-7). At those volumes, the congestion and delay at loading zones has

begun to affect overall speeds and reliability.

Travel demand estimates and mode-split for the downtown study area were
developed for 1980, using the trip generation and distribution results from the
PSCOG regional model reconciled to agree with 1980 transit ridership and traffic

counts (see Table 3-6).

There were about 480,000 total person-trips generated daily in the downtown study
area in 1980 of which about 114,000, or one-fourth, were by transit. Trips to and
from work in the downtown area were the largest single category, amounting to
about 175,000, of which 72,000 were by transit and the remainder by automobiles.
According to these estimates, the daily transit mode-split was 40 percent for work
trips and about 24 percent for all-purpose trips. This represents a substantial
increase in the transit mode-split over what it was as recently as 1977. Historical
data indicate that the transit mode-split for work trips did not change much
between 1960 and 1975, being between 31 to 35 percent (PSCOG, 1983).
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TABLE 3-4

1982 LEVEL-OF-SERVICE! AT SELECTED DOWNTOWN INTERSECTIONS

Noon Hour P.M. Peak Hour
Level-of- Percenta Level-of- Percent?
Number Intersection Service Saturation Service Saturation

1 Stewart/Denny X X E 96
2 Howell/Yale X X F 104
3  7th/Stewart A 28 A 44
4  Olive/8th Avenue A 38 A 35
5 Pine/Terry A 138 A 20
6 Pine/5th Avenue C 73 C 72
7 Pine/3rd Avenue A 36 A 38
8 Pike/9th Avenue A 27 A 52
9 Pike/4th Avenue A 37 A 42
10  Pike/lst Avenue A 55 A 39
11 Union/5th Avenue C 73 C 71
12 Union/2nd Avenue A 34 B 60
13 University/5th Avenue A 40 A 42
14  University/3rd Avenue A 51 A 47
15 Madison/2nd Avenue A 42 B 63
16 Madison/5th Avenue A 33 A 39
17 Marion/1st Avenue A 38 A 31
18 Columbia/5th Avenue A 30 A 40
19  Cherry/5th Avenue A 30 A 46
20 Cherry/2nd Avenue A 19 A 36
21  James/4th Avenue A 42 A 57
22  James/3rd Avenue A 29 A 33
23  2nd Avenue Ext/4th Avenue A 26 A 42
24  Jackson/3rd Avenue A 16 A 19
25  Jackson/2nd Avenue A 37 C 70
26  Jackson/4th Avenue A 28 A 45
27 Stewart/3rd Avenue A 32 A 53
28  Westlake/Stewart A 26 A 40
29 Stewart/2nd Avenue A 27 A 41
30 Stewart/4th/Olive A 45 A 54
31 Pike/3rd Avenue A 36 A 38
32 James/6th Avenue A 52 F 118
33  Yesler/lst Avenue A 38 A 42
34 Airport Way/4th Avenue A 40 A 51
35 Airport Way/5th Avenue A 20 A 34
36  South Jackson/5th Avenue A 23 A 28
37 Prefontaine/Washington/4th Ave A 27 A 41
38 Howell/Terry A 15 A 32
39 Stewart/Terry A 24 A 32
40  Olive/Terry A 30 A 34
41  Pine/Boren A 35 B 59

2 Percent Saturation = ratio of actual volume to estimated capacity

X means LOS was not calculated
! See Table 3-5 - Definition of Level-of-Service.

PS/EPf-24/24

3-19



TABLE 3-5

1
DEFINITION OF LEVEL-OF-SERVICE
AT SIGNALIZED INTERSECTIONS

ns are easily

Leve]

‘O - H

Made ande: Yice A - typical intersection appears Open
early all drivers maneuver vehicles easily-

Leve]. . -
L :]Vel of-Service B - many drivers begin to feel somewhat restr
Ong other vehjcles.

. : 1
Level-of-Service C - stable operation continues. Most drivers fee

Somewhat restricted, but not objectionably so.

traffic

ll)-evel-of-Service D - substantial delays may occur when ‘
€comes temporarily congested within the peak-hour period, but enoug
signal changes with lower demand occur to permit periodic clearance 0

Queues, preventing excessive backups.

Lev.el-of-Service E - capacity occurs. The maximum number of
vehicles any intersection can accommodate is reached. There may be
long queues of traffic and delays may be great (up to several signal

changes).

Level-of-Service F - jammed conditions. Back-ups may restrict or
prevent travel; hence, volumes carried are not predictable.

*Source - Highway Capacity Manual, 1965

| Refer to Table 3-4 - 1982 Level-of-Service at Selected Downtown
Intersections.
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1982 relative P.M. peak-hour transit bus volumes




TABLE 3-6

A - SPL
VERAGE DAILY TRIP GENERATION AND MODE

IN THE DOWNTOWN STUDY AREA
(1980)

Avg- 105
Tota] Transit  Percent Auto Occup: A=

p Trips _ Riders Transit  Persons
rOduCtions;
4,030
ﬁgg 6,590 1,350 20.5 5,240 {‘;8 6,130
NHB 12,030 1,530 12.7 10,500 ia 54,480
84,000 6,100 7.3 77,900 === o0
6
Total 102,620 8,980 .8 93,600 145 6
Attractions:
HBW 175,35 69,900 %0.0 105,450 1.30 58{’},23
HBO 118,320 28,800 24.3 89,500 1.74 4480
NHB 84,000 6,100 7.3 77,900 1.43  ZhI=
Total 377,670 104,800 27.7 272,870 1.46 187,030
Total 480,290 113,780 23.7 366,510 1.46 251,720
HBW = Home-Based Work/College
HBO = Home-Based Other
NHB = Non-Home-Based
Source: PSCOG, 1983.

Pedestrian

Pedestrian volumes are particularly high near the retail core bounded by University
Street, Sixth Avenue, Olive Way/Stewart Street and First Avenue. Daily
pedestrian volumes in 1975 ranged up to 13,900 on a single sidewalk. Figure 3-8
shows pedestrian LOS in the downtown study areas. Pedestrian LOS, as defined in
Table 3-7, is expressed in levels from A-F, with each level corresponding to a
range of pedestrian flow volumes per unit walkway width per minute. LOS A is
free and open pedestrian flow well below the capacity of the walkway; LOS F
implies crowded conditions, with the walkway over capacity.

Passenger capacity is exceeded at many bus shelters. Bus volumes and boarding
passengers on Fourth Avenue northbound and Second Avenue southbound are at or
near capacity. Third Avenue shelters hamper sidewalk pedestrian flow because of

the narrow sidewalk width.
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1982 pedestrian levels of service —
peak period of day
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TABLE 3-7* RANGE
PEp )
ES"'RII'\N WALKWAY LEVEL-OF-SERVICE aod (PE M)

me
Range Average Flow Volu

A 7 or less
B 7-10

C 10-15

D 15-20

E 20-25

inute.
PFM = Pedestrians per foot width of walkway, per M
(see Figure 3-8)

_Parking
¢ in off-

About~u2,oo° . g5 percen

U0 parking spaces exist in downtown Seattle, with p ares

:r g:t facilities. Table 3-8 shows the parking supply, and Table 3-9 compP
ldday use rates. The parking spaces are well used.

TABLE 3-8
PARKING SUPPLY (1980)

Lots Curb Total

Parking Percent  Parking Percent
Occupied  Spaces Occupied

Garages
Parking Percent Parking Percent

Zone* Spaces Occupied Spaces OQccupied Spaces
| 4,255 85 6,182 80 2,250 90 12,687 83
2 219 80 1,885 82 260 70 2,364 81
3 403 88 2,728 91 350 105 3,481 9l
4 4,901 87 557 73 440 92 5,898 86
5 1,797 70 1,075 55 610 57 3,482 66
6 6,769 85 1,148 79 1,150 90 9,067 &
7 53 60 2,270 50 425 112 2,748 60
3 141 50 1,840 83 800 90 2,781 83
Total 18,538 84 17,685 78 6,325 88 42,508 82
* Refer to Figure 3-9
3-24

PS/EPf-24/24




Study Area

Boundary
WAY
N\
4
N
103
?
o
X e
v 37'
e, V) A
<, \7/
(o]
)
» \
%9
r
\

3 Zone Numberse '
== == Zone Boundaries

N

(* Refer to Table 3 - 6)

4TH AVES.

ARBORN ST

FIGURE 3-9

Parking zones

i




TABLE 3-9
MIDDAY PARKING SPACE OCCUPANCY RATES (PERCENT)

Zone 1978 1980 Change
1 Regrade 77 &3 +6
2 VWestlake 78 81 +3
3 Northest Office Area 68 91 +23
4 Retail Core 93 86 -7
5 Waterfront 82 66 16
6 Financial District 9% 85 -9
7 Pioneer Square 44 60 +16
8 International District 75 83 +8

Traffic Accidents

Figure 3-10 illustrates CBD locations where high accident rates occur. The
intersection of Fourth Avenue and James Street and that of Pine Street and Eighth
Avenue have the highest rates within the study area (Seattle Engineering Depart-

ment, 1983).

Emergency Vehicles

Third Avenue is a primary response route for fire department vehicles. The street
has provisions for traffic signal preemption. First Avenue also has emergency

signal preemption.

Bicycles

Bicycle travel in downtown Seattle is relatively low compared to total CBD travel.
Bicycles are permitted on all downtown Seattle streets.

Other modes of transportation would not be significantly affected by this project.

3.3.2 1990 Conditions: No Action

The future capacity and LOS of the regional transportation system would be
affected by the completion of improvements recommended in the 2000 Regional
Transportation Plan and the Metro 1990 Transit Plan. Congestion within the CBD

may deter its planned growth as the regional hub.

The No Action alternative assumes that there would be little physical change to
transportation facilities in the downtown in 1990, although the State DOT's

1-5/1-90 Seattle access connections are assumed to be in place.
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PSCOG forecasts that regional travel demand will continue to grow at a rate
exceeding the growth (see Table 3-10). The forecast relies upon an increase in the
transit mode-split and in ridesharing to accommodate travel growth at an accep-
table Level-of-Service. Transit ridership is expected to increase by 68 percent

while vehicle trips would increase by only 17 percent. Growth in the peak-period
general traffic demand, however, would reduce the Level-of-Service and increase

the duration of peak-period congestion.
TABLE 3-10

AVERAGE DAILY TRIP GENERATION AND MODE-SPLIT
IN THE DOWNTOWN STUDY AREA

(1990 No Action Alternative)
Total Transit  Percent Auto Average
Trips Riders Transit Persons Occupancy Autos
Productions:
HBW 7,050 1,330 18.9 5,720 1.35 4,240
HBO 16,060 1,690 10.5 14,370 1.78 8,070
NHB 101,900 8,690 8.5 93,210 1.46 63,840
Total 125,010 11,710 9.4 113,300 1.49 76,150
Attractions:
HBW 211,700 86,300 40.8 125,400 1.35 92,900
HBO 138,300 34,000 24.6 104,300 1.78 58,600
NHB 101,900 8,690 8.5 93,210 1.46 63,840

Total 451,900 128,990 28.5 322,910 1.50 215,340

140,700 24.4 437,310 1.50 291,490

Total

576,910

HBW = Home-Based Work/College
HBO = Home-Based Other

PS/EP£-24/24

NHB = Non-Home-Based

The average weighted vehicle speed on Third Avenue would be 7.9 mph during thﬁ
evening peak as compared to 12.1 mph for existing conditions. The average transit
vehicle would travel at 3.5 mph, a decrease fromn existing conditions. The lower
transit speed would reduce transit's attractiveness to potential riders and increase .

exhaust emissions and energy consumption in the CBD.

In 1990, the CBD is estimated to generate 28,100 peak-hour automobile trips. In
addition to vehicular trips, approximately 25,000 transit passengers would leave the

CBD during the peak hour.
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The LOS at most intersections studied is expected to deteriorate over 1983
conditions (see Figure 4-8). Seven intersections would have LOS D or E while only
three intersections were LOS D or worse under the existing conditions.

Economic Activity

This section describes economic activity in the service sectors in discussions of
office space growth and retail activity. It will also summarize tax revenue
generation in the CBD.

3.3.1 Employment

Existing Conditions

Downtown Seattle has the highest employment concentration in the region,
containing 13 percent of the region's jobs and 20 percent of King County's jobs.
Between 70 and 75 percent of downtown workers are employed in the office
sectors.  Manufacturing jobs constitute less than 10 percent of downtown

employment.

1990 Conditions: No Action

As shown in Table 3-11, the Puget Sound Council of Governments (PSCOG, 1983)
forecasts a 1.77 percent per year increase in downtown study area employment
between 1982 and 1990, which is lower than the rate of growth between 1975 and
1982. The hotel sector is forecasted to grow at over 3 percent per year through
1990. The office and retail categories are expected to by 2 percent and 1 percent
per year, respectively. Employment in the "other" category (which includes

manufacturing) is forecasted to decrease.

TABLE 3-11
DISTRIBUTION OF DOWNTOWN STUDY AREA EMPLOYMENT
1975 - 1990
Actual Forecast
Annual % Annual %
Change Change
Category 1982 1975-1982 1990 1982-1990
Office 89,900 2.95 105,850 2.08
Retail 21,150 1.10 23,350 1.22
Hotel 3,450 5.37 4,500 3.39
Other _12,600 0.25 12,500 (0.10)
Totals for Study Area 127,100 2.35 146,200 1.77
Source: PSCOG, 1984
3-29
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In light of known committed projects, the City of Seattle expects these 1990
forecasts to be achieved even if the No Action alternative is selected.

Employment projections beyond 1990 indicate that planned downtown Seattle

employment will not be realized if efficient transit service is not provided. Lower
CBD employment would reduce the need for office development and probably

reduce retail sales compared with an action alternative.

3.4.2 Office Space

Existing Conditions

Downtown Seattle office space has greatly expanded over the past 20 years and
particularly over the last several years. The 10 million square feet of office space
in Seattle in 1960 increased to 23.6 million square feet in 1982. The increase was
due to the construction of new buildings and the renovation of existing buildings.

The new office spaces are being built in response to high demand, particularly from
firms looking to expand or consolidate their operations; growing professional and
service sectors which include finance, data processing, law, and real estate firms;
and established local firms which have been expanding to serve a growing clientele

in Alaska and the Pacific Rim countries.

The average growth rate in downtown office space has been 900,000 square feet
per year since 1967. The current expansion in new office space peaked in 198l
with the addition of 3,000,000 square feet, more than double the amount added in
any single year since 1960. The space already added in 1982 or scheduled to be
added in 1983 and 1984 will be substantial (approximately 3,500,000 square feet).

1990 Conditions: No Action

The demand for office space in downtown is expected to remain high for the next
15 years. Business services will continue to grow both nationally and locally. In
addition, the city's "livability" and Seattle's position as a center for the growing
trade with Pacific Rim countries should attract more outside corporations to
locate in this area. Finally, rents in downtown, although expected to rise, are
lower than other West Coast cities for comparable space. Although Seattle office
vacancy rates were high for the first few years of this decade, rates have recently
dropped. After a five-year peak of 9.5 percent in June 1982, the second quarter
vacancy rate for 1983 was 8.0 percent, while the national average was 11.7 percent

(Source: Coldwell Banker Quarterly Report, September 1982).

3.4.3 Retail Sales

Existing Conditions

Of the nearly 7.6 million square feet of retail space in downtown Seattle, 1.9
million square feet, or nearly 25 percent, are taken up by The Bon, Frederick and
Nelson, Nordstrom and I. Magnin.  All four stores front on Pine Street between
Third and Seventh avenues. These stores form the downtown retail shopping core;
together they form the largest shopping center in the region. Downtown has many
retail specialty stores and discount and surplus stores selling low-priced goods not
found in many other locations in the metropolitan area. The 1980 and 1981 retail
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sales figures for downtown Seattle in 1983 dollars are $839 million and $799
million, respectively; corresponding figures for the city as a whole are $3.56 billion

and $4.47 billion.

Neighborhood businesses in all downtown areas have declined. Generally, clothing-
related businesses have remained stable; food stores (including delicatessens) and
restaurants declined between 1960 and 1970, but experienced growth in 1980; and
personal services declined steadily over the past 20 years. An estimated 207
downtown businesses failed between 1960 and 1970 and 146 businesses failed

between 1970 and 1980.

According to a 1981 survey of downtown shoppers conducted by the Downtown
Seattle Development Association (now the Downtown Seattle Association), nearly
90 percent of CBD workers shop in downtown during or after work. About
one-third of CBD workers shop in downtown on their days off. About one-fifth of
the King County population consists of people who do not work in downtown Seattle
but shop in downtown regularly. General shoppers and workers shopping on their
days off have similar profiles. Each spent an average of $37 and between two and
three hours shopping on their last trip. Roughly one-half of CBD workers liked the
convenience of downtown shopping and almost 40 percent cited quality of down-
town shopping. Only about 20 percent of the general shoppers said they liked the
convenience while nearly 75 percent cited the quality of shopping in downtown

Seattle.

1990 Conditions: No Action

The No Action alternative would result in increased congestion and increases in
travel time during peak hours which would not enhance prospects for 1990 retail

sales in the CBD.
3.4.4 Government Revenue

Existing Conditions

According to the City Land Use and Transportation Project Final EIS (August
1984), the downtown area contributed a substantial portion to the City's tax
revenue. In 1982, the downtown retail sales tax was 20.3 percent of the total
taxable sales and services in the city. Downtown business and occupation (B & O)
tax receipts were 34.2 percent of total City B & O tax.

1990 Conditions: No Action

Relative to existing tax revenue, there would be no direct loss to the tax base with
the No Action alternative. Increases in tax revenue, however, would not be as high
as might be expected with improvement to the transit system.

Visual and Aesthetic Qualities
3.5.1 Existing Conditions

Second, Third and Fourth avenues and Pine Street consist of raised curbs and
sidewalks with newspaper and magazine vending machines, traffic signals, light
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posts and support poles for trolley wires, parking meters, bus shelters, street signs,
waste receptacles, drinking fountains and some street trees (Figure 3-11). The
street level presents myriad signs, window displays and building entrances with
some storefronts having overhanging signs and awnings (see Figure 3-12 for pattern

of building heights). During the peak hour the pedestrian often views "wall of
buses" along the street. Third Avenue and Pine Street differ from Second and

Fourth avenues. Second and Fourth avenues have less street-level retail and more
open spaces and plazas.

The Union Station site, 22 feet below street level, is an abandoned railroad
trackbed devoid of vegetation which sits as a cut between streets and dominated by
the Union Station structure (see Chapter 6). The surrounding area contains many
buildings with varying styles and sizes, including the Kingdome to the southeast.

The Union Station corridor encompasses the Union Station site (including the area
north of Jackson Street abutting and east of the nine-story tan-bricked
Downtowner Apartment building). The Union Station corridor is primarily seen
from the hillside northeast of the site. The Downtowner Apartment building, the
400 Yesler Building and the six-story red brick Prefontaine Building also have views
of most of the corridor and are the predominant buildings abutting the area. Other
views of the corridor area occur from passing traffic on Fourth and Fifth avenues

and the Yesler Way overpass (see Figure 3-13).

The Ninth and Pine site includes a freeway off-ramp and limited access area and
several commercial buildings (see Section 3.1). The site rises 30 feet from north to
south. The limited access area provides a green open space against the freeway to
the east. West of the site are renovated two-story commercial office buildings and
south of the site is the Paramount Theatre (see Figure 3-14).

3.5.2 1990 Conditions: No Action

Except for a growth in the "wall of buses" due to more buses on surface streets,
there would be no significant visual and aesthetic changes as a result of this
alternative. Changes could occur as the result of other developments.

Air Quality

3.6.1 Existing Conditions

Motor vehicles are the major source of air pollutants in downtown Seattle. Motor
vehicles are a primary source of carbon monoxide (CO) and contribute substantially
to the total emissions of volatile organic carbon and nitrogen oxides. Motor
vehicles also emit sulfur dioxide and particulate matter, but other sources often
dominate. Vehicles can also contribute significantly to local concentrations of
total suspended particulate matter (TSP) by resuspending road dust. The relative
contribution of highway vehicles to the King County air pollutant emission total, or
"burden," has been calculated by the Puget Sound Air Pollution Control Agency
(PSAPCA) and is summarized in Table 3-12.

Three agencies have air quality jurisdiction in the project area--the U.S. Environ-
mental Protection Agency, the Washington Department of Ecology and the Puggt
Sound Air Pollution Control Agency. Although their regulations are similar In
stringency, each agency has established its own standards. Unless the state or
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local agency has adopted a more stringent standard, EPA regulations apply. Some
of the criteria pollutants listed in Table 3-13 are subject to both primary and
secondary standards. Primary standards are designed to protect health with an
adequate margin of safety; secondary standards are established to protect the
public welfare from any known or anticipated adverse effects associated with these

pollutants.

TABLE 3-12

SUMMARY OF KING COUNTY VEHICLE EMISSIONS(a)

Volatile
Particulate  Sulfur Nitrogen Organic Carbon
Source Matter Oxides Oxides Carbon Monoxide

Light duty gasoline vehicle 4158 2005 32710 59506 689304
Heavy duty gasoline vehicle 203 98 1593 2898 33570
Heavy duty diesel vehicle 140 67 1097 1996 23126
Total highway vehicles 4501 2170 35400 64400 746000
All transportation sources(b) 5627 3091 41796 71388 768789
All emission sources 43458 25760 51617 82130 775245

(a) 1979 emissions in tons per year as compiled by the PSAPCA Engineering Division,

December 30, 1980.

(b) Includes off-highway, rail, ship and aircraft emissions.

Air quality monitoring data indicate that of the six pollutants in Table 3-13, only
the CO standard is exceeded in the CBD. CO problems can be largely attributed to

vehicles.

Table 3-14 displays recent data from CBD monitoring sites for CO. Violations of
the eight-hour average CO standard (9 ppm) have been recorded at all four sites.
Because of these violations, the CBD has been designated a "non-attainment" area
for CO concentrations. However, Table 3-13 shows that CO concentrations have
been steadily decreasing due to federal vehicle emission standards. One-hour CO

standard (35 ppm) have not been violated in recent years.

Although Seattle is still officially in a non-attainment area for ozone, the central
Puget Sound region is now eligible to be redesignated as an attainment area. As
indicated by monitoring data in Table 3-15, ozone levels have not violated air

quality standards for the last three years.
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TABLE 3-13

AIR QUALITY STANDARDS
HNATIONAL HASH [NGTON PUGET SOUND
------------------- STATE REGION
| PRIMARY | SECOMNOARY |
SUL.FUR OX IDES (N} ppm | Ppm 1t opm 1t PO;--.I’
[[ommmmmmn= P B R I [l =mmmmmman]
Annual Avecage ] 0.0 | lall 0.02 lall 0.02 'a
10 day Average | | (N RN 0.0¢ la
24 houcr Avecage 11 0.1¢ | Inll .10 (ol 0.10 ja
} houc Average | | 0.50 (bl 1t |
| houc Average 11 | [ 0.25 lcll 0.25 |lc
| houc Average ] | [ 0.40 Ibll 0.:0 !a
s min Average | | [ [ }.00 Id
cmmmm- B e || mmmmmmmmmmmmmmecm== | emmmmmmes [ emmomo oo
SUSPENDED {1 ug/cubrcl ug/cubicl Il ug/cubicl Il ug/cubicl
PARTICULATES I mecec | mecec| |l mecec!| Il mecec |
|| m===——==~ | smmmmee==] || ====m==== | || emm—————- |
Annual I | (N (R |
GCeometcic Hean 11 75 | 60 lall 60 lall 60 la
24 houc Average l 260 | 150 1ot l 150 1ol 150 Id
------------ emcomee | | emmm e e s m || mmmmmmmmme || ommmmmm-—
CARBON MONOXIDE Il ppm | ppm I Il ppm I Il ppm |
| | mm==———== | emm=—c——- | | ==m—m——- -] ll===meo——- 1
8 houc Avecage (N 9 | 9 Ioll 9 1ol 9 b
1 houc Avecage 1l 1S | IS (1NN 15 Ibll 1S 1)
R R || cmmm—= B S
QIONE il pom | ppm (N ppm [ ppm |
|| =mm—== —mm | mm—————- =] || emm—————- | ]=mm=m—=== |
1 hout Average L 0.12 ! 0.12 lell 0.12 tell 0.12 e
e mmmm———— ——————- | | smm=mm—mm—mmm oo | | mmmmm—m | |=mmmmm———
NI[TROGEN proxtpe 1 ppm | ppm [ ppm [ ppm |
| | ===== cmem | emmmmmmm= | || == | || ==mmm—=—= |
aAnnual Avecage 1 0.05 | 0.05 lall 0.05 lall 0.05 la
iR I PRt | mmmmmmmm= |mme==mmoes
LEAD Il ug/cubicl ug/cubicl | | ug/cubicli
| mecec | metec | | | mecec |
Calendac Quactec | [e=mmm=mm== | mmmmm T (. | mmmmmm=—m |
1 1.5 [ 1.5 lal | 1.5 la

Avecage

Ppm = pacts per milltion

Nevec toO

nanNnUs

Standaczd

pec yeac vith maximum
0.12 ppm is equal to oc

PS/EPf-24/24

Not co be exceeded moce C
Not to be exceeded moce
Not to be exceeded moce C

et dudadaiad et

be exceeded

attained when

3-38

ug/cubic = aic
mecec

chan tvice in
han once in eig
expected numberc of days
houcly average 3

less than one

han once per yeac
seven days
ht houcs

bove

roqgcans per
cubic meter




TABLE 3-14

SUMMARY OF CARBON MONOXIDE MONITORING
IN THE SEATTLE CENTRAL BUSINESS DISTRICT

Second and University

Maximum 8-hour/2nd High
8-hour Violation Days

Fire Station No. 10

Maximum 8-hour/2nd High
8-hour Violation Days

Fourth and Pike Building

Maximum 8-hour/2nd High
8-hour Violation Days

James Street

Maximum 8-hour/2nd High
8-hour Violation Days

Lake Sammamish State Park

Maximum 1-hour/2nd High
Number of Violations
Number of Violation Days

Kent-22916 86th Ave. So.

Maximum 1-hour/2nd High
Number of Violations

1981 1982 1983 1984
13/11 8/7 10/8 6/5
4 0 0 0
13/11 8/7 5/5 8/8
5 0 0 0
13/11 13/11 14/12 9/8
15 7 5 0
14/12 10/10 12/9 9/9
14 2 1 0
TABLE 3-15
SUMMARY OF OZONE MONITORING
IN THE SEATTLE REGION
(PPM)

1980 1981 1982 1983 1984
.10/.09 150,14 .12/.12 .10/.10 .09/.09
0 3 0 0 0
0 0 0 0
.08/.08 J11/.10 .10/.10 .08/.07 .08/.08
0 0 0 0 0
0 0 0 0 0

Number of Violation Days
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Table 3-16 summarizes total suspended particulate matter (TSP) monitoring in the
CBD. The latest violation of the annual geometric mean occurred in 1980 at Fire

Station No. 10.

The 24-hour average secondary (nuisance) standard was also

exceeded at Fire Station No. 10 in 1982. The primary source of TSP in the region

is the industrialized Duwamish River Valley immediately south of the CBD. This
area is a nonattainment area for TSP, and suspended particulate matter is carried

into the CBD by southerly winds.

TABLE 3-16

SUMMARY OF TOTAL SUSPENDED PARTICULATE

MATTER MONITORING IN THE SEATTLE
CENTRAL BUSINESS DISTRICT

Micrograms per Cubic Meter

1980 1981 1982 1983 1984
Seattle Public Safety Building
Maximum 24-hour Average 139 136 332 120 13]
2nd High 24-hour Average 137 115 145 99 125
Number of Violations 0 0 0 0 0
Annual Geometric Mean 60 56 53 47 49
Fire Station No. 10
Maximum 24-hour Average 172 224 175 133 132
2nd High 24-hour Average 147 140 157 127 131
Number of Violations 0 0 0 1 0
63*% 58 51 51 48

Annual Geometric Mean

*Violation of secondary (nuisance) standard of 60 ug/m3

Source: Washington State DOE, Washington State Air Monitoring Data,

Olympia, Washington. 1978-1982.

As required by the Clean Air Act, DOE and PSAPCA prepared a State Implementa-
tion Plan (SIP) which describes measures to meet air quality standards by 1987.
The 1979 SIP included more stringent controls on hydrocarbon emissions from
stationary sources, continued reliance on the federal emission control program for
new cars, a vehicle inspection and maintenance program (I/M) and implementing

certain transportation control measures (TCM).

1982 SIP revision and included TCM commitments from 13 agencies.

The TCM were outlined in the

Based on

these commitments, the SIP indicates that the region will meet both CO and ozone

standards by 1987.
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As part of the SIP strategy to improve CBD air quality, Metro and the City of
Seattle committed to a downtown transit facility to increase transit and pedestrian
capacity. In addition, Metro and/or the City of Seattle commitments included
employer transit incentives, park-and-ride lots with downtown service, electric
trolley buses, flexible work schedules, carpool and vanpool programs, high
occupancy vehicle lanes and an increase in on-street parking rates.

All these commitments have either been implemented or are in the planning
process. One of the most important transportation control measures, the
downtown transit facility, is the subject of this EIS. Although the results are not
conclusive, monitoring data from recent years have shown a general decrease in

CO and Ox concentrations.

The most sensitive receptors are patients in hospitals located to the east of the
CBD. The most sensitive receptor within the CBD is probably the general public.
The ambient air quality standards are designed to protect the general public and
are, therefore, used in this document to evaluate air quality impacts in the area.
Although exhaust odor is not regulated by air quality standards, odor is a common

complaint in the CBD.

3.6.2 1990 Conditions: No Action

As noted above, decreases in vehicle emission rates and local transportation
control measures are expected to enable regional and CBD air quality to meet
ambient standards by 1987. To provide a basis of comparison for the action
alternatives, probable air quality for 1990 was estimated using three approaches:

CO concentrations were estimated for specific sidewalk locations to determine

o
compliance with standards.

o A CBD-wide pollutant burden (a measure of total pollutant emissions) was
estimated to determine the relative change in vehicle-related pollutants com-
pared with today.

o0 A screening modeling analysis was performed near the Union Station corridor to

estimate the vehicle exhaust contribution to particle concentrations in the
International District.

The numerical results of these analyses are in the comparison tables included in
Sections 2.2 and 5.6. These estimates indicate that 1990 CO concentrations in the
CBD with No Action would be approximately half those measured in 1981, These
concentrations would also be about half the ambient standard for CO.

The burden analysis indicates that CBD hydrocarbons and CO emissions would be
less than one-half the 1981 burden. The nitrogen oxide and exhaust particle
emissions would be approximately 60 percent and 73 percent, respectively, of

existing emission levels.
The exhaust particle modeling analysis indicates that future exhaust particle
concentrations would be about one-third higher than exist today. The increase in

the 24-hour concentration from nine to 12 micrograms per cubic meter (ug/m3)
would be due to increases in the number of diesel buses and general traffic in the
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area and in the percentage of automobiles using diesel. These concentrations still
would be quite small compared with the nuisance (secondary) standard of 150

ug/m3 and the health (primary) standard of 260 ug/m3.

Existing CBD air quality is generally good except for occasional CO problems. By
1990, the CBD should meet all air quality standards because overall emissions will
be substantially less than today's emissions. Small increases in exhaust particle
emissions may still occur in localized areas. With the increased use of diesel-
fueled buses and automobiles, odor associated with diesel-engine exhaust may be

more prevalent than it is today.

Noise

3.7.1 Existing Conditions

Environmental noise usually refers to the total acoustic environment as measured
or heard by humans. This acoustic environment is made up of background noise

caused by distant traffic, airplanes, etc., and higher-level noise dominated by
nearby sources such as vehicles, airplanes flying overhead or construction activity.

The human ear responds differently to sounds at different frequencies or pitch. We
hear higher-pitched sounds easier than lower ones of the same magnitude. A
standard weighting curve is applied to measured levels to compensate for the
different apparent "loudness" levels at different pitches. The weighting curve that
represents the human ear's sensitivity to different frequencies of sound is labeled
"A" weighting; the units of magnitude of the sound are written as dBA. Each
increase of 10 dBA is judged as a doubling of the perceived loudness of the noise

level.

Annoyance caused by environmental noise is affected by the maximum (peak) levels
and by the amount of noise fluctuation.

The Equivalent Sound Level (Leq) is the dBA level of a constant sound which has
the same acoustical energy as the time-varying noise. The EPA describes it as
follows: "The Equivalent Sound Level is a single value of sound level for any
desired duration, which includes all of the time-varying sound energy in the
measurement period." Therefore, a sound that is 60 dBA for 10 minutes and 70
dBA for 10 minutes would have an Leq for the total time period of 67 dBA (sound
levels are added logarithmically). Higher level sounds are weighted heavier in the

calculation because they have more energy.

Sound levels usually will vary considerably with time. There are several methods
to describe the sound over a given time period. The percentage of time that a
sound level is equalled or exceeded is frequently used as a descriptor. For
example, an L10 of 65 dBA means that 65 dBA is equalled or exceeded 10 percent
of the time. Since people are usually more sensitive to noise at night, the day-
night sound level (Ldn) is frequently used in regulations. This is equivalent to an
Leq for 24 hours except that 10 dBA is added to the actual nighttime (10 p.m. -

7 a.m.) sound levels to reflect this time period.

The guidelines used to assess both measured and predicted sound levels of the
alternatives are the Seattle Municipal Code, Federal Interagency Committee on
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Urban Noise, "Guidelines for Considering Noise in Land Use Planning and Control"
and Federal Highway Administration Design Noise Levels. Although the municipal
code is not strictly applicable to the project, it can be used as a guideline to
evaluate sound levels. All of the environmental standards and guidelines mentioned
are about equal when converted to similar units. The primary criteria used in this
report are an Ldn of 55 to 65 dBA for residential receptors and an Ldn of 65 to 71

dBA for commercial receptors.

A change in sound levels can have a serious impact even if the resulting levels do
not exceed guidelines. The minimum change in sound levels that can be detected
by most people is about 3 dBA. A 5 dBA increase is significant according to EPA
guidelines and a 10 dBA change is perceived as a doubling of loudness. The criteria
and guidelines used in the project are summarized in Table 3-17.

TABLE 3-17
SUMMARY OF NOISE CRITERIA

CRITERIA COMMENTS SOURCE
Ldn = 55-65 dBA Acceptable range for Federal Interagency
residential receptors Committee
Seattle Municipal Code
Ldn = 65-71 dBA Acceptable range for Federal Interagency
commercial receptors . Committee
3 dBA change Barely perceptible
5 dBA increase Significant impact EPA Region 10 Guidelines
10 dBA increase Serious impact EPA Region 10 Guidelines

Perceived doubling/halving
of loudness

A noise monitoring program was conducted to assess the existing sound levels in
downtown Seattle. The program obtained field data to:

o Establish existing environmental sound levels at 12 sites.
o Validate the procedure for predicting sound levels.

o Determine individual vehicle sound levels for cars, trucks, diesel buses and
electric trolleybuses.

o Establish typical diesel-bus sound levels in an enclosed space.

3-43

PS/EP£-24/24



The locations of the 12 environmental noise monitoring sites are shown in
Figure 3-16 and described in Table 3-18. They were selected to represent the
three different receptor categories pertinent to this project: (1) sites along the
alignment, (2) sites on streets close to the mall alignment that are affected by the

alternatives, and (3) sites close to the portal stations.

TABLE 3-18

ENVIRONMENTAL NOISE MONITORING SITES

Site
No. Location Area Receptors
1  9th Avenue, between Stewart 9th and Pine Station Church, commercial and
and Howell streets and general traffic pedestrian
2 9th Avenue, between Pine 9th and Pine Station Hotel, commercial,
Street and Olive Way theatre, pedestrian
and historic
3 Pine Street, between 3rd and Tunnel alignment Commercial and pedes-
4th Avenues trian
4 2nd Avenue, between Union General traffic Commercial, pedestrian
and University streets and hotel
5  Main Street, between 4th and Union Station Commercial, pedestrian
5th Avenues and hotel
6  4th Avenue, between Spring General traffic Historic, hotel, library
and Madison commercial and pedes-
trian
7  3rd Avenue, between Columbia  Tunnel alignment Historic, commercial
and Cherry streets, street and pedestrian
level
8  4th Avenue, between Jefferson  General traffic Park and pedestrian
Street and Dilling Way
9  3rd Avenue, between James Tunnel alignment Park, hotel and pedes-
and Jefferson streets trian
10 3rd Avenue, between Columbia  Tunnel alignment Historic, commercial
and Cherry streets, 3rd Floor and pedestrian
11  5th Avenue, between King Transit center Historic, commercial
and Weller streets Union Station and pedestrian
12 Maynard Avenue, between Union Station and Theatre, park, hotel,
commercial and

Jackson and King streets
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Noise was monitored extensively at site 7 (the Arctic Building), and less exten-
sively at the remaining 11 sites. The data from the Arctic Building were used to
test the methodologies of noise analysis. The extensive monitoring at the Arctic
Building included measuring individual vehicle noise which can be used to calculate
sound exposure levels in downtown for cars, trucks, trolleybuses and diesel buses.
These individual sound exposure levels are displayed in Table 3-19 and were used in
combination with projected traffic volumes to predict future sound levels.

TABLE 3-19
INDIVIDUAL VEHICLE NOISE MEASUREMENTS

Number of Average Sound
Vehicles Exposure
Vehicle Category Measured Level*
Cars 355 75.4
Trucks 14 87.3
Diesel buses 105 38.9
21 78.9

Electric trolleybuses

* At 30 feet from the centerline of the street.

As the table shows, trucks and diesel buses have similar individual sound exposure
levels which are greater than electric trolleybuses and cars. This ranking of
individual sound exposure levels does not necessarily hold true when applied to a
downtown street. The combination of this level and the number of vehicles
produce the total noise contribution of that type of vehicle. For example, fewer
trucks than automobiles travel on Third Avenue during the noon hour. Therefore,
the total noise contribution of trucks may be less than automobiles for that time

period.

Noise is perceived to be a problem in downtown Seattle. One objective of this
project is to mitigate adverse effects of noise caused by the high volume of diesel
buses. Motor vehicle traffic, which includes buses, trucks and automobiles, is the
primary source of noise in the study area. In addition to this, construction projects

contribute to sound levels at specific locations.

Tables 5-10 and 5-11 in Section 5.7 display the sound levels measured at the
monitoring locations in dBA. The tables display both a peak-hour level and a 24-
hour Ldn. Existing sound levels throughout downtown currently exceed the Ldn
criteria for residential properties and all of the sites measured except five (sites 1,
2, 5, 11 and 12) exceed the commercial/retail criteria. All the peak-hour and Ldn
values range in the high 60s to 70s. The lower values are found in the CBD's
peripheral areas such as the International District and near the Ninth and Pine site.
The sound levels on Second, Third and Fourth avenues and Pine Street are very
similar with only a couple of locations showing any perceptible difference in levels.
On Third Avenue, the evening peak-hour level is 75 dBA and the Ldn is 76 dBA.

3-46
PS/EPf-24/24




1 less n
Vere g
Ul
10 G
liee! 3
fere i@

3.3

3.7.2 1990 Conditions: No Action

As shown in tables 5-10 and 5-11, the greatest difference between 1990 No Action
sound levels and existing conditions would be a two dBA increase near Fifth Avenue
and King Street (Site 11). This means no noticeable difference in evening peak or
Ldn sound levels for the No Action alternative. The change in sound level would be
slight because the change in general traffic and bus operations would be relatively
small. The commercial and residential criteria would be exceeded at the same

sites as under existing conditions.
Vibration
3.8.1 Existing Conditions

Vibration occurs when vehicles such as cars, buses and trucks move over irregular
street surfaces. The pavement moves and vibration is transmitted through the
ground, with some attenuation, to nearby building foundations. The amplitude of
the resulting vibration depends on the pavement and earth and the structures of

nearby buildings.

Several terms are used in describing vibration. Displacement is the distance that a
vibrating object moves from equilibrium. Velocity is the speed of movement in the
direction of the displacement. Acceleration is the rate of change of the velocity.
Frequency is the rate at which an object vibrates through a full cycle and returns

to its original position.

Acceleration is used to determine if human annoyance is likely to occur. Velocity
is used if structural damage is to be evaluated. The likelihood of structural
damage and human annoyance, for a constant acceleration, increases as the

frequency of vibration decreases.

Several guidelines were reviewed to establish vibration criteria for this analysis.
Federal Highway Administration guidelines which analyzed traffic-induced vibra-
tion suggest -66 dB as the most restrictive nighttime residential criterion and -34%
dB as the threshhold for structural damage. On this scale an acceleration level of
0 indicates maximum vibration and larger negative numbers indicate less vibration.

A program was conducted to monitor the present vibration levels at two sensitive
structures and compare this with future predicted levels. Acceleration measure-
ments were taken at two historic structures, the Arctic Building and Union Station.
Measurements at the Arctic Building are representative of buildings throughout the
CBD that are near streets used by transit, including hotels and apartments which
are sensitive in terms of human perception to vibration. Impacts can be considered
insignificant if all observed values are not greater than -66 dB, the most restrictive

nighttime residential criterion.

Most vibration levels at the Arctic Building were between -74 to -67 dB. The
maximum value at Union Station was -68 dB. The maximum value due to traffic

was ~-66 dB.
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3.10

3.8.2 1990 Conditions: No Action

The maximum vibration of -65 dB due to traffic would not increase in 1990 with
the No Action alternative. The incidence of this vibration level would increase

with increases in traffic volume.

Ecosystems and Natural Resources

3.9.1 Existing Conditions
There are no major issues related to wetlands, coastal zones, agriculture, flood
plains, fish and wildlife or wild and scenic rivers in the area of analysis.

3.9.2 1990 Conditions: No Action

The ecosystems would not significantly change.
Water Quality
3.10.1 Existing Conditions

Storm Drains and Sanitary Sewers

The City of Seattle uses a combined sewer system in the CBD which handles both
sewage flows and storm-water runoff. Storm-water runoff is collected in street
catch basins before passing into the combined sewer system. There are currently
no large (24 inches or larger) separated storm drains discharging into Elliott Bay.
Trunk lines flow south on First Avenue and Post Avenue and west on University
Street, where they combine with flows from Western Avenue and Third Avenue and
Pine Street sewers. The sewage is normally discharged into Metro's interceptor
and ultimately treated at the West Point wastewater treatment facilities.

During periods of high runoff, regulators divert some combined flow into Elliott
Bay to prevent sewage from backing up and overflowing into the basements of

downtown buildings.

The City of Seattle's Ordinance 108080 as amended by Ordinance 111043 requires
control of storm-water runoff from new development to public and natural
drainage systems. New requirements were also instituted to control drainage and

pollutants, primarily sediments, from construction sites.

The allowable rate of storm-water runoff from new construction is now 0.20 cubic
feet/second/acre. Any new development that involves 5,000 square feet of
additional reconstruction or resurfacing must meet the requirements of the
drainage ordinance. Detention on the surface or underground in structured
detention chambers or constructing new discharge lines to Elliott Bay can be used

to meet the requirements.

Elliott Bay Water Quality

The study area is

Elliott Bay lies on the western boundary of the project area.
Approximately

covered with impervious surfaces—buildings and pavement.
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90 percent of the precipitation runs off into the sewer system while the remaining
evaporates is absorbed or percolates.

During light rainfall conditions storm water discharged to the local collection

system is combined with sanitary sewage and carried to the West Point Treatment
Plant for processing. However, during medium to intense storms the collection

system's capacity is exceeded and combined sewer overflows (CSO) enter Elliott
Bay and Lake Union.

Several recent studies have documented greatly elevated levels of metals and
organics in Elliott Bay sediments which may partly be attributed to CSO. Metro
through its Toxicant Pretreatment Planning Study (TPPS) has explored this issue
and found that CSOs do contribute to localized water quality problems in their
immediate vicinity. However, no data are available at this time to show the
relative contributions of CSOs to elevated levels of pollutants in Elliott Bay
sediments, compared to the contributions from other sources, such as urban and

industrial runoff and aerial fallout.

3.10.2 1990 Conditions: No Action

No significant difference is expected in Elliott Bay water quality.
Utilities

3.11.1 Existing Conditions

Utilities services in the project area are provided by several public and private
companijes. The utilities are located in the public right-of-way and are granted by

franchise.

There are underground and above-grade utilities within the project site. Under-
ground utilities consist of sewer, water, steam, gas, electricity and telephone and
telegraph wires. Above-grade utilities are street-lighting fixtures, trolley wires
and fire hydrants. There are also electrical transformer vaults, old trolley lines,

manholes, catch basins and areaways.

The present storm-water drainage system is a combined sewer system (see
Section 3.10, Water Quality). Because this combined system cannot handle all the
flow during periods of high runoff, untreated sewage frequently enters Elliott Bay
and Lake Union. To minimize the frequency of these occurrences, the Seattle
Grading and Drainage Control Ordinance (Seattle Municipal Code Sec. 22.800.080)
was enacted. The ordinance requires that reconstruction, resurfacing or replace-
ment of any system by a public or private agency involving more than 2,000 square
feet must comply with the provisions for storm-water discharge.

Utilities are generally 3 to 15 feet below the surface. Service connections to
adjacent buildings and street-light conduits are 2 to 3 feet below the surface.
Transformer vaults are at least 2 feet below the surface.

Catch basins and manholes are located along Third Avenue and Pine Street. Man-
holes are generally in the street or sidewalk while storm drains and catch basins

are generally curbside inlets.
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There are an estimated 2,000 to 4,000 lineal feet of areaway in use on Third
Avenue between Prefontaine Place on the south and Pine Street on the north.
There are 1,500 to 1,600 lineal feet from Third Avenue to Ninth Avenue on Pine

The areaways are used as light wells, window wells, Seattle City Light
generally used

Street.
iction of the

transformer vaults, storage space and other uses. The areaways are
by the abutting property owners although they are under the juris

City.
3.11.2 1990 Conditions: No Action

The utilities in 1990 would not be affected if the No Action alternative is selected.

Public and Social Services

3.1.2 Existing Conditions

Downtown has a variety of public facilities and social services. Public facilities
include parks and recreation facilities, the main library, post office, fire, police
and emergency medical services, and the headquarter of government agencies.

There are 38 social service agencies in downtown offering a variety of programs.
Social service agencies in the downtown area serve both local residents and
services on a citywide basis or are administrative offices for outreach programs.
They serve the elderly, low-income, ethnic groups, women, youth and the physi-
cally and socially disadvantaged. The agencies provide food, shelter, medical,
employment, legal, transportation, social, educational, counseling, recreation,

daycare and advocacy services.

Social service agencies in the International District serve an average of 1,300
clients living in and outside the district. There are also 18 social/cultural/fraternal
organizations and associations in the International District that serve the Chinese,

Filipino and Japanese communities.

Pioneer Square contains the basic emergency programs that serve the entire
downtown. The services are shelter, food, medical care and clothing. There are
five missions and the city-run Downtown Emergency Shelter in this area. It s

estimated that about 800 individuals per night are served.

Denny Regrade social services are low-income and welfare-related programs. The
Millionairs Club and the Indian Center are also located in this area. There are
many union halls and organization headquarters in the Regrade offering services to

members.

The Columbia Club, Pike Market Senior Community Club, the Pike Market food
bank, the YWCA and YMCA are located in the CBD core.

3.12.2 1990 Conditions: No Action
No significant change in public services is expected except a reduction in the
quality of public transit service.
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Energy
3.13.1 Existing Conditions

In Seattle, transportation (including Metro) accounts for 33.8 percent of all energy
demands and about 63 percent of all oil consumed.

Metro's transit system uses both diesel fuel to operate the buses and electricity to
power the trolleybuses. Gasoline is used to fuel the fleet of non-revenue trucks,
service vehicles and automobiles necessary to maintain and operate the system
maintenance bases, park-and-ride lots, storage and administration offices and

treatment facilities.

3.13.2 1990 Conditions: No Action

Oil demands by all sectors is projected to increase 4 percent between 1978 and
2000. Planned or proposed capacity additions to the refineries will increase by
approximately 15 percent the domestic crude (Alaskan) which can be processed by
Puget Sound refineries. Metro's supply of diesel fuel is subject to events at the

national and international levels.

Unlike natural gas and oil, demand for electricity (firm load) is expected to
increase from a forecasted growth of 958 average MWs in 1985 to 1212 average
MWs in 2005 due to a variety of factors as increases in population and employment,
rising real incomes and increased space heating saturation. (Draft Forecast 83/84,
page 10.) For 1983, City Light's average firm electric load for its service area
totaled 942 averages MWs of which 81 percent was generated from its own
facilities, mainly Skagit hydroelectric dams. The remaining 19 percent was
covered by power purchases from the Bonneville Power Administration and other

utilities.

City Light currently estimates that its annual rate of electrical load growth will
average 0.6 percent for the residential and industrial sectors between 1985 - 2005
(Draft Forecast 1983-1984). The average annual growth rate for the commercial
sector may reach 1.6 percent due to the expansion of employment opportunities in
the office and retail subsectors and the saturation of electrical heating, ventilating
and air conditioning equipment in these new establishments.

Increased electrical demand has resulted in City policies to seek energy alterna-
tives looking first to conservation measures as updating the City's Energy Code and
City Light conservation programs for the residential, commercial and industrial
sectors. City Light is also considering acquiring other resources as congeneration
and small hydro in order to meet new loads.l In addition, the cost of supplying
energy for peak consumption periods is significantly higher than for off-peak
demand and peak load growth is expected to grow disproportionately during the
next 20 years. Under current rate setting policies, the cost of meeting additional
demand in any one class (residential, commercial, industrial) would be borne by
that class as a whole, having the effect of raising rates generally within that

class.?

1 Memorandum to Ron Borowski, April 1985, Seattle City Light (Timothy C. Croll).

2 .
Draft EIS for the LUTP, October 1983, p. 468.
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3.14 Soils
3.14.1 Existing Conditions
This section summarizes subsurface soil conditions expected along the route of the
transit tunnel and stations along Third Avenue and Pine Street. For more detailed
information see the Draft Geotechnical Report, Preliminary Engineering, Down-
town Seattle Transit Project, vols. 1 and 2, Shannon and Wilson, Inc., November

1984, Excavation of the tunnel and stations would be through glacial and non-
glacial sediments laid down over thousands of years and several episodes of

glaciation.

Twenty-five exploratory soil borings were taken along the tunnel route and the
resulting samples analyzed. In addition, engineers reviewed records and inter-
viewed engineers and technicians involved with construction of previous deep
excavations for office buildings along the proposed tunnel route. Historical and
construction records were reviewed for three tunneling projects under downtown:
the Burlington Northern Railroad Tunnel (completed in 1905), the Metro Second
Avenue sewer tunnel (completed in 1968) and the abandoned Oregon and Washing-

ton Railroad Company tunnel under Fifth Avenue.

Based on geotechnical analysis done for the project, soils along the tunnel route
may be broken down into three distinct groupings:

Third Avenue south of Cherry Street — Fine sandy silt and clay, fine to coarse

0
sand with fill in some locations near Union Station.

o Third Avenue between Cherry and Pine streets — Lacustrine (lake) deposits of
what is believed to be Lawton Clay and glacio-marine drift consisting of hard,
gravelly clay with some sand. Occasional cobbles and boulders and water-
bearing sand seams may be encountered.

o Pine Street from Third Avenue to I-5 — Lodgement till overlain by outwash

sand. Till is very dense, silty, clayey, gravelly sand. Outwash sand consists of
very dense, clean to silty, fine to coarse sand with varying amounts of gravel
and cobbles. A perched water table may be located on top of the till and may

result in potentially large water flows.

Experience gained from exploratory borings and other deep excavations in down-
town Seattle shows that tunnel and station excavation must deal with a variety of
situations including groundwater flows, obstructions such as occasional large boul-
ders and tie-backs left in place from previous office building excavations and
digging conditions ranging from very hard, dense clays and tills to soft, wet,
ravelling sand. Near Union Station, fill over old tidelands creates conditions prone

to liquefaction during an earthquake.
Subsurface soil conditions would likely influence the choice of excavation method.
Excavation methods evaluated include cut-and-cover excavation and mechanized

shield (digger shield or full-face excavator, i.e mechanical mole). Although a

mechanical mole may offer speed advantages under good tunneling conditions, a
digger shield is more flexible in handling obstructions and different soil conditions

along the length of the tunnel.
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3.14.2 1990 Conditions: No Action

No significant change in soil conditions along the alignment is expected with No
ey Action.
.edfz

Noiwy
s

(n
K
@z
mr

i

3-53
PS/EPf-24/24






CHAPTER FOUR

—

TRANSPORTATION/CIRCULATION
IMPACTS AND MITIGATING MEASURES
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