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Chapter 1 INTRODUCTION AND SUMMARY

1.1 Introduction

This discipline report was prepared in support of the Final Environmental Impact
Statement (EIS) for the Alaskan Way Viaduct Replacement Project (project). The
Final EIS and all of the supporting discipline reports evaluate the Viaduct Closed
(No Build Alternative) in addition to the three build alternatives: the Bored
Tunnel Alternative (preferred), the Cut-and-Cover Tunnel Alternative, and the
Elevated Structure Alternative. The designs for the Cut-and-Cover Tunnel and
the Elevated Structure Alternatives have been updated since the 2006
Supplemental Draft EIS (WSDOT et al. 2006) to reflect that the section of the
viaduct between S. Holgate Street and S. King Street is being replaced by a
separate project, and the alignment at S. Washington Street is no longer in Elliott
Bay. All three of the build alternatives are evaluated with tolls and without tolls.

The Federal Highway Administration (FHWA) is the lead federal agency for this
project, primarily responsible for compliance with the National Environmental
Policy Act (NEPA) and other federal regulations, as well as distributing federal
funding. Per the NEPA process, FHWA was responsible for selecting the
preferred alternative. FHWA has based its decision on the information evaluated
during the environmental review process, including information contained in the
2010 Supplemental Draft EIS (WSDQOT et al. 2010) and previous evaluations in
2004 and 2006. After issuance of the Final EIS, FHWA will issue its NEPA
decision, called the Record of Decision (ROD).

The 2004 Draft EIS (WSDOT et al. 2004) evaluated five Build Alternatives and a
No Build Alternative. In December 2004, the project proponents identified the
Cut-and-Cover Tunnel Alternative as the preferred alternative and carried the
Rebuild Alternative forward for analysis as well. The 2006 Supplemental Draft
EIS (WSDOT et al. 2006) analyzed two alternatives—a refined Cut-and-Cover
Tunnel Alternative and a modified rebuild alternative called the Elevated
Structure Alternative. After continued public and agency debate, Governor
Gregoire called for an advisory vote to be held in Seattle. The March 2007 ballot
included an elevated structure alternative (differing in design from the current
Elevated Structure Alternative) and a surface tunnel hybrid alternative. The
citizens voted down both alternatives.

After the 2007 election, the lead agencies committed to a collaborative process
(referred to as the Partnership Process) to find a solution to replace the viaduct
along Seattle’s central waterfront. In January 2009, Governor Gregoire, King
County Executive Sims, and Seattle Mayor Nickels announced that the agencies
had reached a consensus and recommended replacing the aging viaduct with a
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bored tunnel, which is being evaluated in this Final EIS as the preferred

alternative.

1.2 Build Alternatives Overview

The Alaskan Way Viaduct Replacement Project is one of several independent
projects developed to improve safety and mobility along State Route (SR) 99 and
the Seattle waterfront from the South of Downtown (SODO) area to Seattle Center.
Collectively, these individual projects are referred to as the Alaskan Way Viaduct
and Seawall Replacement Program (the Program). See Exhibit 1-1.

Exhibit 1-1. Other Projects Included in the Alaskan Way Viaduct and Seawall

Replacement Program

_ Bored
Project Tunnel
Alternative

Cut-and-Cover
Tunnel
Alternative

Elevated
Structure
Alternative

Independent Projects That Complement the Bored Tunnel Alternative

Elliott Bay Seawall Project X
Alaskan Way Surface Street X
Improvements

Alaskan Way Promenade/Public Space X
First Avenue Streetcar Evaluation X
Elliott/Western Connector X
Transit enhancements X

Projects That Complement All Build Alternatives

S. Holgate Street to S. King Street X
Viaduct Replacement Project

Mercer West Project X
Transportation Improvements to X
Minimize Traffic Effects During

Construction

SR 99 Yesler Way Vicinity Foundation X
Stabilization

S. Massachusetts Street to Railroad X

Way S. Electrical Line Relocation Project

Included in
alternative

Included in
alternative

Included in
alternative

Included in
alternative

Function
provided!

Not proposed?

X

Included in
alternative

Included in
alternative

Included in
alternative

Included in
alternative

Function
provided!

Not proposed?

X

1- These specific improvements are not proposed with the Cut-and-Cover Tunnel and Elevated
Structure Alternatives; however, these alternatives provide a functionally similar connection
with ramps to and from SR 99 at Elliott and Western Avenues.

2 Similar improvements included with the Bored Tunnel Alternative could be proposed with this

alternative.
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The Final EIS evaluates the cumulative effects of all the build alternatives
(Chapter 7); however, direct and indirect environmental effects of these
independent projects within the Program will be considered separately in
independent environmental documents.

The S. Holgate Street to S. King Street Viaduct Replacement Project, currently
under construction as a separate project, was designed to be compatible with any
of the three viaduct replacement alternatives analyzed in this Final EIS.

1.2.1 Bored Tunnel Alternative

The Bored Tunnel Alternative (preferred alternative) includes replacing SR 99
with a bored tunnel and associated improvements, such as relocating utilities
located on or under the Alaskan Way Viaduct, removing the viaduct,
decommissioning the Battery Street Tunnel, and making improvements to the
surface streets in the south and north areas of the bored tunnel. Broad Street
would also be filled as part of the project.

The Bored Tunnel Alternative would replace SR 99 between S. Royal Brougham
Way and Roy Street. The bored tunnel would convey two lanes of traffic in each
direction.

Beginning at S. Royal Brougham Way, SR 99 would be a side-by-side surface
roadway that would transition to a cut-and-cover tunnel. At approximately

S. Dearborn Street, SR 99 would enter a stacked bored tunnel, with two southbound
travel lanes on the top and two northbound travel lanes on the bottom.

The bored tunnel would continue under Alaskan Way S. to approximately

S. Washington Street, where it would curve slightly away from the waterfront and
then travel under First Avenue beginning at approximately University Street. At
Stewart Street, it would extend north under Belltown. At Denny Way, the bored
tunnel would travel under Sixth Avenue N., where it would transition to a side-
by-side surface roadway at about Harrison Street.

The Bored Tunnel Alternative would also include the removal of the existing
viaduct after the completion of the bored tunnel. The Battery Street Tunnel would
be closed after the new bored tunnel is completed. The current proposal is to use
crushed rubble from the demolition of the existing viaduct to fill the tunnel
approximately two-thirds full.

There are three primary components of the Bored Tunnel Alternative: the south
portal area, the bored tunnel, and the north portal area.

In the south portal areas, north- and southbound access to and from SR 99 would be
provided between S. Royal Brougham Way and S. Dearborn Street. The northbound
on-ramp to and southbound off-ramp from SR 99 would be built near S. Royal
Brougham Way and would intersect with the East Frontage Road. Near S. Royal

SR 99: Alaskan Way Viaduct Replacement Project July 2011
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Brougham Way, SR 99 would be a surface roadway. The south- and northbound
lanes of the roadway would be side by side and located about 15 to 25 feet below
ground surface (bgs) as SR 99 transitions to a retained cut for about 800 feet, and
then a cut-and-cover tunnel section for about the first 400 feet of roadway south of
the portal.

The southbound on-ramp to and northbound off-ramp from SR 99 would be built in
retained cuts and feed directly into a reconfigured Alaskan Way S.

At Stewart Street, the bored tunnel would continue north under Belltown. At Denny
Way, it would travel under Sixth Avenue N., where it would transition to a side-by-
side surface roadway at about Harrison Street.

1.2.2 Cut-and-Cover Tunnel Alternative

The Cut-and-Cover Tunnel Alternative includes replacing the existing Alaskan
Way Viaduct and Elliott Bay Seawall structures, extending just over a mile in
length (approximately 5,300 feet) from S. King Street to Pine Street. The west side
of the tunnel wall would replace the existing seawall.

Under the Cut-and-Cover Tunnel Alternative, no midtown on- or off-ramps would
be provided, but access would be enhanced in the south portal area, where access to
and from downtown would be provided at First Avenue near S. Royal Brougham
Way and S. Dearborn Street. Two southbound lanes of SR 99 would emerge from
the cut-and-cover tunnel to be joined by a southbound on-ramp from the Alaskan
Way S. surface street that would merge into the mainline near S. Royal Brougham
Way. A southbound off-ramp would diverge within the tunnel, exit onto the East
Frontage Road, and continue south to the at-grade intersections at S. Royal
Brougham Way and S. Atlantic Street. A northbound on-ramp would enter the
tunnel portal from the East Frontage Road and merge with SR 99 traffic within the
tunnel. A northbound off-ramp would be provided near S. Royal Brougham Way.

Under the Cut-and-Cover Tunnel Alternative, the Alaskan Way Viaduct structure
would be removed. The Alaskan Way right-of-way would be opened up to create a
large section of right-of-way between the seawall and the east side of the existing
viaduct structure. This area would be available for a variety of recreational and
common area uses, and the City of Seattle (City) is currently involved in an intensive
design study for its use.

Between Lenora Street and the Battery Street Tunnel, SR 99 would consist of a new
lowered roadway (retained cut) section with overpasses at Elliott and Western
Avenues and at the Bell Street intersection. Constructing SR 99 under Elliott and
Western Avenues would require a combination of retained cuts and bridges. Under
Western Avenue, the northbound lanes would connect with the south portal of the
Battery Street Tunnel. The northbound outside lane would split off from the
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through lanes between Virginia and Lenora Streets and rise up to Western Avenue
as an exit ramp.

Similarly, the southbound lanes would exit the Battery Street Tunnel at a 7 percent
downhill grade and immediately pass below Western and Elliott Avenues. South of
Elliott Avenue, the Elliott on-ramp would be an aerial structure that would join the
southbound lanes (also on an aerial structure) past Lenora Street. These three lanes
would continue on the aerial structure over the BNSF Railway tracks. An emergency
tire access and maintenance lane would be provided behind the Waterfront
Landings condominiums.

The Elliott Avenue on-ramp and Western Avenue off-ramp would be rebuilt.

1.2.3 Elevated Structure Alternative

The alignment for the Elevated Structure Alternative in the south area would be
generally very similar to that of the Cut-and-Cover Tunnel Alternative. Beginning
near S. Royal Brougham Way, SR 99 would be an at-grade roadway with ramps at
S. Royal Brougham Way and S. Dearborn Street.

In the central section of downtown Seattle, the Elevated Structure Alternative would
replace the existing Alaskan Way Viaduct with a stacked aerial structure along the
central waterfront. The SR 99 roadway would convey three lanes of traffic in each
direction, with wider lanes and shoulders than the existing viaduct.

The existing ramps at Columbia and Seneca Streets would be rebuilt.

SR 99 would travel over Elliott and Western Avenues and connect to the Battery
Street Tunnel on an aerial structure that would be reduced to two lanes as it enters
the Battery Street Tunnel by dropping a northbound lane to Western Avenue. The
Elliott and Western Avenue ramps would be rebuilt, and the existing southbound
off-ramp to Battery Street and the northbound on-ramp from Western Avenue
would be maintained for emergency and maintenance use only.

The Elevated Structure Alternative would replace the Elliott Bay Seawall between

S. Jackson and Broad Streets in the central waterfront section. Between S. King Street
and Yesler Way, the soils would be strengthened and a new bulkhead would replace
the currently failing bulkhead. New face panels would be installed wherever
feasible. From Madison Street to Union Street, the new seawall would be close to or
slightly behind (landward of) the existing seawall. North of Union Street, soils
strengthening would be needed to construct the new seawall structure, except for a
section near Pier 66 that was replaced in the 1990s.

1.3 Summary

This discipline report consists of 8 chapters and 10 attachments. Chapter 1
summarizes the historical background related to the overarching environmental
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review process of which this report is a part and summarizes the objectives,
studies, findings, conclusions, and recommendations included in the report.
Chapter 2 summarizes the methodology used to research, screen, and assess the
potential for hazardous materials to affect the project. Chapter 3 details the
evaluations that were conducted. Chapter 4 discusses the physical setting of the
project and describes historical land uses from south to north. A summary of
environmental sampling results within the study areas is provided and the
potential implications of these results are discussed. Sites that may pose an
environmental risk to the project due to documented contamination or historical
land use are listed and discussed. Chapter 5 discusses hazardous materials
impacts that may occur during the operation of the facility, and Chapter 6
discusses hazardous materials impacts that may occur during construction.
Chapter 7 provides a brief discussion of tolling as it relates to potential hazardous
materials in the project area. Chapter 8 provides a list of references that have
been used in preparing this report.

Attachments A through G present the studies and/or the findings of evaluations
that are discussed in Chapter 3. Attachment H presents the properties that would
be acquired and indicates the investigations recommended for each property for
each of the build alternatives. Attachment I presents the applicable laws and
regulations, and Attachment ] describes standard mitigation measures that could
be used.

1.3.1 Hazardous Materials Evaluation Overview

This discipline report presents the results of an evaluation performed to identify
properties that have the potential to contain hazardous materials, the presence of
which could affect the replacement of the existing Alaskan Way Viaduct. No sites
would pose a significant unavoidable adverse impact that could not be mitigated.

This report discusses design and construction issues as they relate to hazardous
materials and their associated effects and mitigation. It also includes a discussion
of these issues and effects in comparison with existing conditions and with
conditions under the Viaduct Closed (No Build Alternative).

Conditions were evaluated in two study areas, which using the greatest extent of
the project limits include the alignment of SR 99 from S. Atlantic Street to Aloha
Street and the area within approximately 400 feet (two city blocks) of the
alignment. One study area encompasses the alignments for the Cut-and-Cover
Tunnel Alternative and the Elevated Structure Alternative because of their similar
area and project elements. The other study area encompasses the alignment for
the Bored Tunnel Alternative. The two study areas overlap in the south, in the
southern portion of the central area located near the waterfront, and in the area
north of Denny Way.
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In the descriptions of the affected area and the discussions of potential
operational and construction effects, the study areas are divided into the south
area, the central area, and the north area.

1.3.2 Regulatory Considerations

Numerous federal, state, and local regulations and policies govern decisions
concerning the potential and liability for hazardous materials and hazardous
waste. Federal and state regulations that apply to the project are listed in
Attachment I. Applicable local regulations are discussed in Section 6.5.

1.3.3 Methodology

The historical and regulatory research that was conducted to identify known or
potentially contaminated properties is similar to the ASTM International (ASTM)
standard for conducting a Phase I environmental site assessment (ESA).
Information on current and historical land uses and records of environmental
enforcement were reviewed to identify potentially contaminated properties and
properties with documented releases within the study areas. Properties within
the study areas that were deemed sufficiently close as to have a potential adverse
effect on the environment and the project were considered “sites of concern.”
Based on the proximity of these sites of concern to the project area, the type and
level of contaminants that are or could be present, the anticipated construction
activity, and the status of the property acquisition, sites that could adversely
affect the project were retained as “validated sites.” The validated sites were then
categorized as high, moderate, or low potential impact, as defined by the
Washington State Department of Transportation (WSDOT) (WSDOT 2009). The
screening criteria used to identify validated sites are summarized in Section 2.3.

1.3.4 Affected Environment

The study areas are characterized by industrial, commercial, and residential
activity. The south area is primarily industrial in nature, including past and current
railroad operations. Container short-term storage and transfer operations have
replaced other industrial activities on Port of Seattle property adjacent to the SR 99
alignment. Former industries in the south area include metal works, foundries and
plating operations, machine shops, warehouses, and fueling facilities, as discussed
in Section 4.3, Historical Land Use. The most likely contaminants from such
historical operations include metals, solvents, and petroleum products. The area is
underlain by fill that was placed in the early 1900s, covering and incorporating
timber and debris that previously had been used in the construction of piers,
wharves, and trestles. Common contaminants in this old fill include petroleum
constituents and metals. In addition, some of the buried piles and timbers had
probably been treated with creosote, which likely has leached into the adjoining soil
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and groundwater. Cinders (possibly from the Great Seattle Fire of 1889) and coal
have been identified, and lubricating oil associated with railroad operations may be
encountered in the fill soils.

The central area along the waterfront historically had industrial use similar to that
of the south area. Railroads and a trestle-supported road were originally located
west of the shore. The area was filled and supported commercial activity, as
wells as Port of Seattle uses along the waterfront. The commercial district in the
central part of the city historically included dry cleaners, printers, lithographers,
auto repair shops, gas stations, and commercial residential properties such as
hotels and apartments. In the last 20 years, condominiums have been constructed
near the Battery Street Tunnel and the north end of the bored tunnel section,
mostly displacing commercial use.

The north area is a commercial area; primary businesses in this area are dry
cleaners, auto repair shops, gas stations, and motels. The most likely
contaminants at both the south and north portals of the bored tunnel alignment
are petroleum products, lead that may be present in gasoline, other heavy metals,
and solvents. Solvents typically associated with printers and dry cleaners are the
contaminants most likely to have migrated to the depth of the tunnels.

Historical land uses potentially resulted in releases of a variety of hazardous
materials into the surrounding environment, resulting in soil and groundwater
contamination that could adversely affect the project.

Because there has been only limited redevelopment in the central part of the
project area, most of the buildings were constructed before the enactment of
recent laws restricting the use of hazardous building materials. The buildings
were constructed as early as 1910. Therefore, the presence of asbestos-containing
materials (ACM) and lead-based paint (LBP) should be expected in many of the
buildings in the area. ACM, LBP, and lead-containing soot have been identified
in the existing Battery Street Tunnel, which would be decommissioned as part of
the Bored Tunnel Alternative.

1.3.5 Operational Effects, Mitigation, and Benefits

The Viaduct Closed (No Build Alternative) includes two scenarios: (1) sudden
closure of SR 99 due to an event that renders the structure unsafe, and (2) collapse
of the viaduct during an earthquake.

The operational effects of the three build alternatives are primarily related to
stormwater quality. No operational effects were identified that could not be
mitigated through proper design, construction, and management. Compared
with conditions under the Viaduct Closed (No Build Alternative), the build
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alternatives would reduce pollutant loading and improve the quality of
stormwater runoff discharged from the study area to surface water.

Under all three of the build alternatives, improvements to surface streets would
include stormwater flow control and water-quality treatment measures in
compliance with Seattle’s drainage code, and the City of Seattle Department of
Planning and Development (DPD) and Seattle Public Utilities (SPU) Director’s
Rules for stormwater, grading, and drainage control. Stormwater quality would
be maintained or potentially improved compared to existing conditions. Seepage
in the bored tunnel or the cut-and-cover tunnel would be discharged to the
combined sewer system and would need to comply with the DPD and SPU
Director’s Rules related to discharges to the side sewer.

Because of the coarse backfill that surrounds utilities, the utility corridors in the
study areas could act as preferential pathways for contaminant migration. To
prevent the development of preferential migration pathways for contaminants in
shallow groundwater, controlled-density fill (CDF) or trench dams could be
installed at intervals along utility runs.

As with any roadway, spills of hazardous materials could occur. The fire
department is equipped to respond to spills and fires. Appropriate institutional
measures would be necessary for ongoing control of accidentally released
contaminants to avoid the creation of preferential pathways.

Under both the Bored Tunnel Alternative and the Cut-and-Cover Tunnel
Alternative, a large quantity of subsurface contaminants would be removed.
Under the Cut-and-Cover Tunnel Alternative, more contaminants would be
removed because the entire length of the tunnel would be located in fill soils
along the waterfront. The subsurface conditions would be improved, and
potential contaminant sources that could otherwise affect groundwater quality
would be removed. Improved subsurface conditions would decrease the
potential exposure of utility workers to hazardous materials in the future.

If groundwater mounding occurs upgradient of the cut-and-cover tunnels, bored
tunnel, retaining walls, and areas of ground improvement, the water level on the
east and west sides of the affected areas could be equalized by the installation of
pipes and drainage trenches. The mounding is expected to be within the normal
range of fluctuations. The placement of the pipes and trenches could be adjusted
if groundwater contaminants are encountered so as not to make the existing
conditions worse.

Air in subsurface structures could be affected by soil vapor from nearby
contaminated soil and groundwater. Vapor barriers could be installed to prevent
the intrusion of vapors, particularly those associated with gasoline and
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dry-cleaning solvents, into basements or vaults. Vapor intrusion has not been
identified along the alignment.

1.3.6  Construction Effects and Mitigation

All of the build alternatives have been designed to avoid contamination where
possible. Where contamination cannot be avoided, planning and design, as well
as construction techniques and practices, would be implemented with the intent
of minimizing the release of contaminated media to the environment.
Construction effects from contaminated media would be mitigated by developing
and implementing construction plans that describe the management of
contaminated media. Construction effects would also be mitigated by
establishing a budget that reflects the costs associated with disposing of
contaminated spoils and dewatering water. Although it may increase up-front
costs, early identification of contaminated soil and groundwater and
characterization of waste may minimize the volume of contaminated spoils.
Contaminated spoils could be segregated for appropriate disposal. Adequate
laydown areas have been identified to allow soil stockpiling, without adversely
affecting the construction schedule.

Construction effects could result if contaminated soil or groundwater is
encountered during various construction activities (e.g., drilling of shafts, deep
soil mixing (DSM), jet grouting, compensation grouting, excavation for retaining
walls and cut-and-cover tunnels, tunnel boring, and relocation of utilities). In
addition to the sites that have been identified as potentially contaminated, the
SR 99 alignment is underlain by fill that consists of soil and debris from unknown
sources. Construction throughout the project area could encounter contaminants
such as petroleum, metals, and polycyclic aromatic hydrocarbons (PAHs) in the
fill soils, as well as creosote-treated timbers and wood debris. Solvent- and
petroleum-contaminated soil is present in the north area between Denny Way
and Mercer Street.

To reduce potential schedule delays, costs, and liability for contaminated soil and
water on the project, special handling and disposal would be required. Other
measures would include provisions for the health and safety of workers and the
public and the protection of the environment from releases of contaminants, the
spread of contamination, and cross-contamination.

Although construction in the north and south areas would be similar for all of the
build alternatives and would involve many similar methods, there are some
distinctions between the hazardous materials impacts that could result from their
construction. The greatest number of parcels and buildings would be acquired
for the Cut-and-Cover Tunnel Alternative (40 parcels and 12 buildings). The
Elevated Structure Alternative would acquire or modify slightly fewer parcels
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(37 parcels and 12 buildings). The Bored Tunnel Alternative would require the
acquisition of seven parcels and four buildings. Because of the similar alignments
for the Elevated Structure Alternative and the Cut-and-Cover Tunnel Alternative,
the same 244 validated sites could potentially affect each of these alternatives. For
the Bored Tunnel Alternative, 102 validated sites were identified. A few large
parcels encompass more than one validated site, and some large parcels
encompass no validated sites, or the portion of the parcel that is being acquired
has not been identified as a validated site. A majority of the validated sites are
associated with former railroad operations, metal works, a junkyard, gas stations,
and dry-cleaning operations. Permanent and temporary construction easements
and temporary tieback easements would also be acquired for each of the
alternatives. Building and parcel acquisitions and easements are discussed in the
SR 99 Bored Tunnel Right-of-Way Needs and Boundaries Summary Report (PB 2009a).

Under the Cut-and-Cover Tunnel Alternative and the Elevated Structure
Alternative, five of the validated sites (seven parcels) would pose a high potential
impact on the project because of potential solvent contamination. Only three of
these sites are associated with the Bored Tunnel Alternative, and two of them are
owned by the City.

The site investigations that have been conducted well before construction reduce
the risk of adverse effects from these sites. Understanding the distribution and
concentration of contaminants allows more effective management of spoils and
contributes to more accurate estimates of costs and time for handling and
disposing of contaminated media. Treatment or removal of some areas of
contaminated soils could occur in advance of construction. Additionally, the
construction approach and techniques can be modified to address potentially
contaminated media.

As part of the property transfer proceedings, Phase II ESAs and other
environmental sampling activities are sometimes conducted to identify potential
contaminants that could be encountered during construction. Explorations
conducted for the engineering design could provide sufficient data on hazardous
materials sites in other portions of the project area.

In September 2010, WSDOT conducted an environmental investigation to reduce
potential impacts associated with a former dry-cleaning operation on Site 60.3-1,
(the Vagabond Inn, currently the Seattle Pacific Hotel), which has documented
soil and groundwater contamination. Explorations were performed near the
proposed location of the tunnel operations building at the north portal associated
with the Bored Tunnel Alternative, which would be on the adjacent parcel west of
Site 60.3-1. For the building construction, soil would be excavated to a maximum
depth of 80 feet bgs, and perched water zones would be dewatered. During the
explorations in 2010, the area, depth, and concentrations of solvent-contaminated
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soil and groundwater were identified. The western extent of contamination was
assessed to determine whether the soil to be excavated for the building is
contaminated. Based on results of the explorations, soil that would be excavated
for the north tunnel operations building would qualify for a “contained-out”
designation. The Washington State Department of Ecology (Ecology) would need
to issue that designation for soil to be disposed of at a Resource Conservation and
Recovery Act (RCRA) Subtitle D landfill. Without Ecology’s designation, the
excavated soil would have to be disposed of as “dangerous” waste at a RCRA
Subtitle C landfill, at a significantly higher cost. A preconstruction determination
of contained-out soil would also expedite the handling and disposal efforts,
reducing potential schedule delays. Construction of the north tunnel operations
building could then proceed with a site-specific management approach for spoils
and groundwater that would reduce potential risk to the project.

Properties adjacent to the alignment that may have underground storage tanks
(USTs) have also been identified. Historically, tanks that were no longer needed
were abandoned rather than removed, and residual fuel was left in the tanks.
Over time, these tanks may have released the fuel, resulting in contaminated soil
and groundwater. Abandoned USTs represent multiple localized potential
sources of contamination along the alignments of the build alternatives. These
abandoned tanks could still contain petroleum products. Identified USTs include
tanks registered with Ecology, USTs at former gas stations, and domestic tanks
that formerly stored oil for heating buildings. Geophysical investigation
methods, including ground-penetrating radar, electromagnetic methods, metal
detection, or magnetometry surveys, are recommended for properties that would
be acquired and may still have USTs.

Construction activities on UST sites and other sites with hazardous materials
could result in the following types of effects related to hazardous materials:

e Large volumes of spoils containing contaminated soil and debris could be
generated.

¢ Grout and muck waste could cause an elevated pH in spoils and
groundwater.

¢ Contaminated groundwater could be encountered and drawn into areas
that were previously uncontaminated, and discharge from dewatering
operations could contain hazardous materials.

¢ Groundwater pathways could be modified by subsurface construction or
dewatering, resulting in the mobilization and spread of existing
contaminants.

e Air quality could be affected by releases of contaminants and dust during
construction and handling of contaminated media.

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Hazardous Materials Discipline Report 12
Final EIS



Construction activities that would involve direct soil removal include excavation
for tunnels, foundations, retaining walls, utility installation and relocation, and
soil improvement. Similarly, the use of drilled shafts for the construction of
foundations and diaphragm walls would generate spoils that would require
handling and proper disposal. A contaminated soil management plan (CSMP)
that addresses handling, storage, and disposal of contaminated materials,
including pH-affected spoils, would reduce potential schedule delays associated
with contaminated spoils.

Other construction management plans would include measures that could be
implemented to protect stormwater and surface water, as described in

Appendix O, Surface Water Discipline Report. Handling and disposal options are
also discussed in the Draft Spoils Handling and Disposal Planning Report (PB 2009b)
and the CT-15 Environmental Considerations Report (Shannon & Wilson 2010a). The
ground improvement techniques that would be used would also generate large
volumes of spoils. Jet grouting operations, which consist of the injection of
cement grout to strengthen the subsurface soils, typically produce spoil volumes
equal to about 50 to 70 percent of the volume of soil treated. An estimated

20 percent of these spoils would be solids. This spoil material would consist of a
blend of eroded soil and cement grout that is flushed to the ground surface
during grouting.

DSM, which involves in situ mechanical mixing of soil and cement, would
produce spoil volumes equal to about 30 to 50 percent of the DSM column area
(the columns typically constitute about 30 percent of the total treated area). The
spoils from DSM would consist of blended soil and cement with the consistency
of a thick mud; this material would have to be allowed to settle before it could be
handled or disposed of. Soil improvement methods that use cement result in
spoils with a high pH because of the comingled cement and soil. Spoils with a
high pH require special handling and disposal. These spoils are considered a
“problem” waste because of the disposal restrictions imposed on them.

Along the bored tunnel section of the Bored Tunnel Alternative, compensation
grouting may be performed to stabilize soil and mitigate ground loss during
tunneling. Grouting may be performed through the tunnel liner, beneath
structures where settlement is expected (e.g., buildings). The pH of the spoils
generated during the advancement of the grout hole may be affected because of
the spoils would be comingled with cement.

Ground improvement for the Bored Tunnel Alternative would likely be
performed between S. Dearborn Street and S. Jackson Street and near Yesler Way,
where the tunnel passes under the existing viaduct. Where ground improvement
is necessary, care would be taken not to adversely affect existing underground
utilities. Under the Cut-and-Cover Tunnel Alternative, the cut-and-cover tunnel
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would replace the seawall; therefore, only the south area and north of Union
Street to Broad Street would require ground improvement. Ground improvement
for the Elevated Structure Alternative would occur along the southern and central
portions of the alignment near the waterfront and continue north to Broad Street
as part of the seawall replacement.

In the south area, the fill soils consist of soil comingled with substantial quantities
of wood debris and sawdust, in addition to other debris such as coal. The
distribution and quantity of the wood debris prevent the excavated fill soils from
being reused as fill unless the wood debris is removed. Because of the methane
that is generated when the woody debris decomposes, land reclamation facilities
typically accept spoils with less than 5 percent organic matter. The wood timbers
and piles would require segregation to improve handling and transport
conditions for disposal at a facility or landfill. The fill soils are also contaminated
with low concentrations of petroleum, metals, volatile organic compounds
(VOCs), and PAHs (associated with oil and coal). Contaminant concentrations in
soils may not always be greater than the cleanup levels established by the Model
Toxics Control Act (MTCA). However, they would likely require disposal at
either a land reclamation facility permitted to accept low-level contaminated soil
with a pH of less than 8.5 or a RCRA Subtitle D landfill that has no restrictions on
the levels and types of contaminants, as long as the spoils are not considered
dangerous waste. If there is sufficient space to stockpile soil, the contractor may
segregate excavated soil with low levels of contamination from soil with
contaminant levels exceeding the MTCA Method A cleanup levels. Based on
engineering estimates prepared for the Bored Tunnel Alternative, laydown areas
should have a capacity to stockpile 25,000 cubic yards (cy), approximately

2 weeks” worth of excavation spoils. Adequate space for stockpiling is necessary
so that the excavation schedule is not affected. A similar laydown area would be
required for the Cut-and-Cover Tunnel Alternative. A smaller laydown area
would be required for the Elevated Structure Alternative because the volume of
spoils would be substantially less than that for the other alternatives.

Under the Elevated Structure Alternative and the Cut-and-Cover Tunnel
Alternative, conditions in the central area are similar to those in the south area.
The cut-and-cover tunnel would be approximately 80 feet deep and would
encounter fill in the upper part of the tunnel. The fill thickness in the southern
part of the alignment is typically 20 to 30 feet and the thickness increases to the
north. The fill on the west side of the alignments for these alternatives ranges
from 15 to 50 feet thick and is roughly 10 to 20 feet thicker than the fill deposits on
the east side. Although excavation along the waterfront would not be necessary
for the elevated structure, large volumes of spoils would be generated during the
ground improvement and the installation of large-diameter drilled shafts. These
spoils would have a high pH because of the cement, and the spoils generated
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from the fill zone likely would be contaminated as well, as described in the
discussion of the south area.

Under the Bored Tunnel Alternative, the bored tunnel would be advanced
through primarily native soil. Although the spoils would likely require special
handling because of an elevated pH level, widespread contamination has not
been identified in native soil in the central area. Elevated concentrations of metals
may be encountered, generally less than the MTCA Method A cleanup levels,
with possible isolated occurrences of organic contaminants. Glacially deposited
soil may have elevated levels of pH (above 8.5). In addition, additives mixed
with soil may increase the pH of the spoils.

In the north area, petroleum contamination is expected because of the numerous
former gas stations in that area. Spent solvents from former dry-cleaning
operations may also be present in soil that would be excavated. Soils containing
the spent solvent tetrachloroethylene, commonly associated with dry cleaning, are
typically considered a dangerous waste according to Washington Administrative
Code, Chapter 173-303 (WAC 173-303). As such, they require disposal at a RCRA
Subtitle C disposal facility, unless disposal has been otherwise coordinated with
Ecology. The Cut-and-Cover Tunnel and Elevated Structure Alternatives would
acquire properties where dry-cleaning businesses operated. One of the properties
has a documented solvent release (Site 60.3-1, Vagabond Inn site, currently Seattle
Pacific Hotel). The property adjacent to Site 60.3-1 on the south would also be
acquired for these alternatives. For the Bored Tunnel Alternative, the properties
south and west of Site 60.3-1 would be acquired, but only temporary tiebacks
would be installed at the site. Investigations conducted by the property owner
indicate that the highest concentrations of solvents are present in the middle of
Site 60.3-1. Additional investigations would likely be necessary before soil on the
property could be excavated.

In 2010, WSDOT evaluated the contaminant distribution on the adjacent parcels
south and west of the Site 60.3-1. Soil and groundwater would be removed from
these areas as part of the Bored Tunnel Alternative. The soil would qualify for a
contained-out designation from Ecology and could be disposed of at a RCRA
Subtitle D Landfill.

The greatest quantity of spoils that would be generated would be associated with
the Cut-and-Cover Tunnel Alternative (estimated 2,007,000 cy). Of this volume,
an estimated 1,437,000 cy could be contaminated or require special handling.
Most of the spoils would be removed from the central area, in an area of fill and
wood debris (including creosote-treated pilings that supported former elevated
railroads and a wood-plank road). The volume of material removed for the
Elevated Structure Alternative would be 806,000 cy, with 82 percent (660,920 cy)
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of the spoils contaminated or requiring special handling, primarily because they
would be comingled with cement.

The Bored Tunnel Alternative would generate an estimated 1,573,500 cy of spoils
from excavations, ground improvement, and tunnel boring. Approximately

92 percent (1,451,000 cy) could require special handling and disposal because of
contamination or an elevated pH (problem waste). Included in this estimate is
soil or spoils that contain compounds or elements that restrict where the waste
can be reused or disposed of, waste with pH values greater than 8.5, and waste
containing high concentrations of organic matter, such as woody debris, sawdust,
or timbers. Fill soil to be excavated from the south area contains wood debris
(including creosote-treated pilings). Spoils that would require special handling
include 949,000 cy of spoils from the bored tunnel. These spoils are less likely to
contain contaminants, but they may have elevated pH levels, either naturally
occurring or introduced by the additives. These spoils may be treated to reduce
the pH.

The maximum daily volume of soil that could be excavated in the portal areas of
the bored tunnel is estimated to be approximately 2,800 cy. This is the equivalent
of approximately 4,000 to 5,000 tons of soil, assuming a multiplier of 1.8 cy per
ton. The volume of spoils from the bored tunnel would likely range between
3,900 and 6,600 tons per day, assuming that the tunnel boring machine (TBM)
advances 30 to 50 feet per day. Waste handlers for problem waste estimate that
they can accept approximately 5,000 tons of soil per day for disposal at a RCRA
Subtitle D landfill that has no restrictions on levels of contamination, organic
content, and pH level, as long as it is not considered dangerous waste. Although
the estimates indicate substantial volumes of spoils that would require disposal,
coordination and budgeting for disposal in advance would help to mitigate the
spoils disposal issue. For temporary storage, soil could be stockpiled at proposed
staging areas in the south end of the project area. In addition, more than one
waste disposal company may be used to address the volume of soil requiring
disposal.

The volume of spoils waste, particularly from DSM and jet grouting, could be
reduced in some areas by using alternative technologies that would generate less
spoils. The use of vibro-replacement (stone columns), is not the most likely
method of ground improvement given the particular conditions; however, it
could still be considered. The installation of stone columns could possibly result
in the displacement of perched groundwater. It could also potentially affect
building foundations in the area, depending on soil conditions. Drilled shafts,
installed as a foundation element, may require casing in areas where caving and
sloughing are likely. This would reduce both the volume of soil generated and
the potential for contamination of the slurry used to complete the shafts.
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Dewatering activities would also be required for the cut-and-cover tunnels,
retained cuts, and deep excavations for the tunnel operations buildings. Water
from dewatering would be discharged to the sewer system or it would be
reinjected to mitigate the potential effects of dewatering, including settlement of
structures and changes in groundwater flow. No dewatering water would be
discharged directly to Elliott Bay. Water that is discharged to the combined sewer
could require treatment before discharge to comply with the conditions of the
King County Wastewater Discharge Permit or Authorization. Water that does not
comply would be disposed of offsite. Off-site disposal may also be necessary if
the volume of water exceeds the project’s volumetric permit discharge limits or if
King County specifically requests discharges to cease. Dewatering water that is
directly reinjected would not be allowed to degrade groundwater quality.

The water table in the south area is about 2 to 12 feet bgs, increasing to 8 to 12 feet
bgs north along the waterfront because of the increase in ground surface
elevation. Groundwater flow could be altered by the presence of the walls
supporting the retained cuts, cut-and-cover tunnel, and ground improvement
areas. The walls would essentially block the flow of groundwater and could
cause groundwater to mound up against the wall. Groundwater mounding may
occur along the east side of the walls because groundwater flow is generally
toward Elliott Bay. Pipes and drainage trenches could be installed to reduce the
effect of groundwater mounding and minimize changes in groundwater
gradients, if necessary. Groundwater mounding is expected to be within the
normal range of groundwater level fluctuation.

To the extent feasible, the dewatering systems required for construction would be
designed to minimize drawdown of the water table. This would reduce the
volume of groundwater requiring treatment and disposal. It would also reduce
the potential for the mobilization and spread of groundwater contaminants in the
project area. The retained cuts and cut-and-cover sections of the roadway and
ramps, and deep excavations for structures would likely be supported by
diaphragm walls. A diaphragm wall is constructed using drilled shafts (secant or
tangent) and/or slurry wall or DSM techniques to form a continuous reinforced-
concrete wall that provides lateral support and serves as an impermeable barrier.
Under the Bored Tunnel Alternative, the south area would also include a tunnel
operations building, located in the block bounded by S. Dearborn Street, Alaskan
Way S., and Railroad Way S. Portions of this building would extend
underground to match the tunnel grade in this area (up to about 75 bgs). A
diaphragm wall would also be the likely method used for the cut-and-cover
tunnel along the waterfront, which is anticipated to be up to 86 feet bgs. These
walls would create a barrier to groundwater flow. Shallow groundwater from
within the excavation could be discharged to the sewer. Large-scale dewatering
from the deeper water-bearing zone would be performed to keep the water level
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below the bottom of the excavation. In addition to mitigating the potential
settlement of structures, the reinjected groundwater would act as a hydraulic
barrier and reduce drawdown effects and potential changes in groundwater
pathways.

Potential effects on air quality due to contaminants, dust, and nuisance odors
could be mitigated, where required, by avoidance measures, best management
practices, or engineering controls. Depending on the size of the excavation, work
areas could be covered to reduce the effect of dust and odors, or the amount of
active work surface that is open could be reduced. Engineering controls could
also be implemented, such as wetting of surfaces with water or polyacrylamide
blends that bind soil to prevent it from becoming airborne, ventilation with fans,
and air filtration methods. Work associated with the project would be planned to
control fugitive dust during construction according to an existing agreement
between WSDOT and the Puget Sound Clean Air Agency (PSCAA). Air quality is
addressed in Appendix M, Air Discipline Report.

Under all three build alternatives, the existing viaduct would be demolished,
resulting in debris. Debris would also be associated with improving the Battery
Street Tunnel under the Cut-and-Cover Tunnel and Elevated Structure
Alternatives, or decommissioning it under the Bored Tunnel Alternative. Under
the Bored Tunnel Alternative, construction debris including concrete from the
existing viaduct could be used to fill the Battery Street Tunnel. Appropriate
management and handling of demolition material from the viaduct would be
implemented to address the specific environmental hazards associated with
concrete rubble, including high pH. In addition, necessary regulatory permits
and approvals would be procured if they were determined to be necessary to
perform this type of construction activity.

ACM and LBP are likely present in the buildings that would be acquired for the
project. Buildings constructed as early as 1910 could be acquired. ACM and LBP
have been identified at various locations in the Battery Street Tunnel. Soot within
the tunnel contains high concentrations of metals (greater than the dangerous
waste threshold) and other contaminants. Before demolishing any building or
structure, hazardous materials building surveys would be conducted to identify
the presence of hazardous materials and determine quantities for removal.
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Chapter 2 METHODOLOGY

The objective of this discipline report is to identify current and historical land
uses near the project area that have the potential to result in environmental
contamination and to assess the possible environmental effects of such hazardous
material sites on the project. This chapter describes the research, screening, and
risk criteria that was used to identify sites with the potential to affect the project.

The historical and regulatory records research for this report was similar to the
ASTM 1527 standard for conducting a Phase I ESA. The investigation includes
(1) researching current and historical land use within the study area,

(2) reviewing U.S. Environmental Protection Agency (EPA) and Ecology
databases to identify businesses that use hazardous materials and properties
where a hazardous material release is confirmed or suspected (ASTM 1527 search
distances), and (3) reviewing Ecology files for businesses with documented
contamination. Environmental conditions that may affect the distribution of
contaminants and the potential for contaminants to affect project construction
were also evaluated.

2.1 Records Reviews and Project Research

Research was conducted to identify potential sites of concern and to gain an
understanding of surface and subsurface conditions that could affect the project.
The research consisted of the following;:

e Review of historical records related to the study areas
e Review of regulatory records
e Review of Ecology files for known and suspected contaminated sites

e Review of current King County tax assessor records for properties located
adjacent to the alignments for the build alternatives

¢ Windshield survey of the north and south portal areas for the Bored
Tunnel Alternative

e Interviews with the Seattle fire marshal and King County Health
Department

¢ Evaluation of potential to encounter asbestos and LBP during building
demolition

e Review of reports of ESAs and hazardous material surveys for properties
within the study areas

e Review of area geology as it applies to contaminant distribution and
migration, based on Appendix P, Earth Discipline Report
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A description of each of these elements of the research is provided in Chapter 3,
Studies and Coordination.

2.2 Study Areas

The evaluations associated with this discipline report were performed for two
overlapping study areas. One study area extends along alignment for the Bored
Tunnel Alternative. The other study area extends along the alignments for the
Cut-and-Cover Tunnel Alternative and the Elevated Structure Alternative.

For the purpose of this discussion, the study area for the Bored Tunnel
Alternative has been divided into the three areas:

e South - S. Atlantic Street to S. King Street
¢ Bored Tunnel - S. King Street to Thomas Street
¢ North — Thomas Street to Roy Street

The study area for the Cut-and-Cover Tunnel and Elevated Structure Alternatives
has been divided into the following areas, with portions of this study area
overlapping the study area for the Bored Tunnel Alternative:

e South - S. Royal Brougham Way to S. Dearborn Street

e Central - S. Dearborn Street through Battery Street Tunnel (Denny Way),
including the seawall and waterfront from S. Washington Street to Broad
Street

¢ North — Denny Way to Aloha Street

Each study area includes the area extending approximately 400 feet (two blocks)
from the alignment for the alternative, including blocks adjacent to on- and off-
ramps or surface streets that would be modified as part of the alternative, and any
parcels that may be used as temporary laydown areas. The distance of 400 feet on
either side of the alignment was selected because it was judged to encompass the
areas from which contamination could reasonably be expected to migrate to the
project footprint based on the topography, soils, and groundwater in the project
area. Contamination on sites identified within the study area has the potential to
migrate outside the project footprint.

A number of factors were considered in selecting two blocks on either side of the
alignment as the study area boundary. Subsurface conditions in the north and
central upland areas are characterized by dense soils and the presence of
discontinuous perched water zones to a depth of at least 75 feet bgs. These factors
reduce the potential for migration of contaminants in these areas.

Although subsurface conditions in the south and central waterfront areas are
characterized by a shallow aquifer and soils that are more permeable, fill up to
50 feet thick is present. Generally, low levels of contaminants have been
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encountered in the fill soils. Furthermore, industrial and commercial businesses
have operated in this part of the city since the early 1900s. It would be difficult to
attribute contaminants to businesses more than 400 feet from the alignment, given
the likely presence of contaminated fill, and the density of similar businesses that
were located over or adjacent to the alignment.

2.3 Site Screening and Evaluation Criteria

Historical and regulatory records were reviewed to identify potential sites of
concern in the study areas based on the property’s land use and regulatory
database listing (these studies are discussed in more detail in Chapter 3).

From the review of historical records (e.g., archived tax records, current tax
records, aerial photographs, Sanborn fire insurance maps, and Polk directories),
independent lists of businesses that may have used hazardous materials were
compiled. The lists were cross-referenced to determine the type of business, its
location and property boundaries, and its duration of operation.

Each business operation was assigned a site identifier number. The site identifier
number consists of a block designation followed by the site number. Blocks were
numbered from north to south and were based on the original city plat maps.
Blocks located south of King Street are substantially larger because parcels have
been combined for the Port of Seattle terminals and railyards. An example is

Site 50.3-1, where 50.3 is the block number, and 1 identifies the parcel(s)
associated with the land use (business operation) that likely used hazardous
materials.

Businesses occupying the same parcel were collectively assigned one site number.
If the business type and parcel boundaries were different, a separate site number
was assigned that overlapped the other site boundaries.

Sites identified in the historical records were then compared with sites identified
in the regulatory records. If the parcel boundaries were the same, the sites were
combined and identified as a single unique site. Sites identified in the regulatory
records were often new sites because the parcel boundaries were different. In
many instances, although there was no historical land use of concern associated
with a site listed in the regulatory records, a release was documented. The most
common release involved oil that had been used to heat the structure. The
process used for the initial screening of the historical records and regulatory
records for potential properties of concern is described in more detail in

Sections 2.3.1 and 2.3.2. The process used to identify risk to the environment and
rank the potential impact of each site on the project is described in Section 2.3.3.
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2.3.1 Initial Regulatory Sites Screening

Sites with documented releases are defined as those that are identified in the
regulatory (EPA and Ecology) databases as having reported a release of
contaminants into the soil, sediment, or groundwater of a property. Other sites
identified during the regulatory database search include generators of hazardous
wastes (not necessarily indicating a release) and registered USTs. Sites
upgradient and within %2 mile of the alignments were evaluated for off-site
contamination that could have migrated to the project area. A review of Ecology
records indicated that no sites outside the study area are likely to affect the
project, and these sites were eliminated from further evaluation.

The evaluation included sites within the study areas that are listed in the
regulatory records. Elimination from the evaluation was based on the following
screening criteria:

e Sites listed solely in the Resource Conservation and Recovery Act
Information (RCRAInfo) database. Inclusion on the RCRAInfo list
indicates that a site uses or generates regulated materials as part of its
business function, but it gives no indication of releases to soil or
groundwater.

e Sites listed solely in the Emergency Response Notification System (ERNS)
database. Inclusion on the ERNS list indicates that a spill has occurred on
the site. The sites are not included on other lists; there is no indication of
soil or groundwater contamination.

e Sites included solely on the state UST list (not included on the state
leaking underground storage tank (LUST), Voluntary Cleanup Program
(VCP), Confirmed and Suspected Contaminated Sites List (CSCSL), and
Washington Site Register of Independent Cleanup Reports (ICR) lists as
potential release sites). USTs were evaluated separately.

e Sites located downgradient of the alternatives alignment. A review of the
Ecology file did not indicate potential off-site migration of contaminants.

e Sites located upgradient or crossgradient of the alternatives alignment that
were excluded for a variety of reasons, including distance from the project
area, distance to the tunnel crown for the Bored Tunnel Alternative, type
of contaminant, apparent completion of remediation, and expected
excavation depth.

Excluded sites and the rationale for their exclusion are indicated in Attachment B.

2.3.2 Initial Historical Sites Screening

A list of the historical businesses and industries within the study areas that are
likely to have been associated with the generation, storage, or transportation of
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hazardous materials was developed based on the review of historical records

(Exhibit 2-1). Although a variety of contaminants may have been used at some
sites, only the contaminants most likely to be encountered at each business type

are identified.

Exhibit 2-1. Types of Businesses and Typical Related Contaminants

Business

Likely Contaminants

Typical Analytes

Auto service

Auto washing

Auto
wrecking/junkyard
Batteries
Blacksmiths

City Light (power)
substation
Cleaners/laundry

Coal storage/bunker

Dyer
Foundry

Gas station

Gas station with auto
service

Hat cleaner
Laundry/laundromat
only

Lithographer

Machinists

Manufacturing chemists

Metal plating
Oil burner repair/sales

Painter

Photo finisher

Plastic fabricator

Petroleum, solvents

Petroleum, PAHs

Petroleum, metals

Metals, other
Metals, PAHs
PCB:s, oils

Solvents, phosphates

Petroleum, PAHs,
metals
Solvents

Metals, solvents

Petroleum

Petroleum, solvents

Solvents

Solvents

Solvents, metals

Metals, solvents,
petroleum
Solvents, petroleum

Metals, solvents
Petroleum

Solvents, metals

Solvents, metals

Solvents

Kerosene, turpentine, methylene chloride, BTEX,
TCE, PCE, Stoddard solvent, hydrofluoric acid,
asbestos

Gasoline, lead, antifreeze, oils, battery acid

Lead, battery acid

Carbon tetrachloride, TCE, PCE, cis-1,2-DCE,
vinyl chloride, Stoddard solvent
Arsenic, mercury, cadmium, boron

Chromium, cadmium, lead, copper, nickel, zinc,
iron, phenols, toluene
BTEX

BTEX, TCE, PCE

TCE, PCE, cis-1,2-DCE, vinyl chloride
TCE, PCE, cis-1,2-DCE, vinyl chloride

Methanol, toluene, TCE, methylene chloride,
petroleum, naphtha, IPA, copper, zinc, barium,
lead (before 1970), arsenic, selenium, mercury,
cadmium, hexavalent chromium

Oil, PCE, TCE, cis-1,2-DCE, vinyl chloride

Mercury, BTEX, TCE, PCE

BTEX, TCE, PCE, cis-1,2-DCE, vinyl chloride,
turpentine, mineral spirits

Silver, zinc, phenols, surfactants
Tetrahydrofuran, dichloromethane, acetone, IPA,
benzyl chlorofuran
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Exhibit 2-1. Types of Businesses and Typical Related Contaminants (continued)

Business Likely Contaminants Typical Analytes

Printer Solvents, metals BTEX, TCE, PCE, cis-1,2-DCE, vinyl chloride,
turpentine, mineral spirits, silver

Railroad Petroleum, PAHs, Creosote

solvents, paint,
fungicides, insecticides

Sawmill Petroleum Oils

Sheet metal works Metals, solvents PCE, TCE, cis-1,2-DCE

Trunk manufacturer Solvents, metals

Upholstery cleaner Solvents TCE, PCE, cis-1,2-DCE, vinyl chloride

Welding Metals, solvents Zinc, cadmium, beryllium, mercury, lead, PCE,

TCE, cis-1,2-DCE

Notes: Bold/italic text indicates predominant contaminant, most likely to pose a problem.
BTEX = benzene, toluene, ethylbenzene, and xylenes
cis-1,2-DCE = cis-1,2-dichloroethene (daughter product of tetrachloroethylene)
IPA =isopropyl alcohol
PAHs = polycyclic aromatic hydrocarbons
PCBs = polychlorinated biphenyls
PCE = tetrachloroethylene
TCE = trichloroethylene
Vinyl chloride = daughter product of tetrachloroethylene

Properties with domestic heating oil tanks were also identified from archived tax
assessor records. These tanks are not required to be registered, and they are not
included in the state UST databases. Properties on which the only potential
source of contamination is a documented or suspected heating oil UST were
eliminated from further consideration because heating oil releases typically
involve small volumes of oil and heating oil has low mobility. Potential heating
oil tanks are indicated in Attachment B, Exhibits B-6 and B-7. The potential
presence of domestic heating oil USTs on properties adjacent to the alignment for
the Bored Tunnel Alternative is indicated in Attachment C.

2.3.3  Site Screening - Current Approach

Businesses within the study areas that potentially used hazardous materials were
evaluated in two steps. The first step was to assign a level of potential risk to the
environment based on the type of business, how long it operated, and whether
any environmental testing has been conducted. A 20-year operation period was
used as a threshold in characterizing whether a business had been in operation a
long time and, therefore, had more opportunities to contaminate the site. More
releases would likely result in either a greater volume of contaminated soil or
greater levels of contamination. The sites were differentiated as having either a
low/moderate risk to the environment or a moderate/high risk to the
environment. Sites that pose a potential risk to the environment were identified
as sites of concern.
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The second step was to rank each site based on its potential to adversely affect the
project. Based on the site’s proximity to the alignment for the particular
alternative, the likelihood that the site would adversely affect the project, and the
assigned level of impact based on the contaminants that may be present, the site
was assigned a not likely, low, moderate, or high potential impact. Thus, for each
site within the respective study areas, there is a risk to the environment
classification and an impact level based on the contaminants that may be present
at the site and the site’s proximity to the particular alignment.

WSDOT’s risk analysis requires that sites of concern be evaluated for risk to the
environment, risk to the construction project, and WSDOT’s liability, as described
in Guidance and Standard Methodology for WSDOT Hazardous Materials Discipline
Reports (WSDOT 2009). Although accomplished in steps that differ from
WSDOT's steps for identifying sites of concern and potential risk, the current site
screening and risk analysis approach incorporates WSDOT’s criteria. The process
outlined in the decision tree in Exhibit 2-2 was used to identify sites of concern
and classify the risk posed by each of these sites to the environment. Each site of
concern was then evaluated for its potential impact on the project sites.

Only sites of concern that pose a risk to the environment and have a potential for
adversely affecting the project were retained as “validated sites.” Sites most
likely to adversely affect the project meet one of the following criteria:

e The site is adjacent to the Bored Tunnel Alternative alignment at a portal
or ramp, or it is adjacent to the entire length of the alignment for the Cut-
and-Cover Tunnel Alternative or the Elevated Structure Alternative.

e The site overlies or is adjacent to the bored tunnel where the crown of the
tunnel is less than 100 feet bgs. This includes sites north of the south
portal to Yesler Way and sites south of the north portal to the intersection
of Fourth Avenue and Bell Street.

In general, the criteria in Exhibit 2-3 were used to characterize the potential
impact posed to the project.

WSDOT guidance (WSDOT 2009) defines sites with low, moderate, and high-
impact as follows:

e Low impact. Low-impact sites are those where a potential concern exists
because of known historical activities, but either the likelihood for the site
to affect the project is low or the contamination was previously
remediated. An example of a site with a low potential impact would be a
property with a former or current gas station operation that is adjacent to
the alignment. Large-scale excavation is not anticipated near the site.
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Exhibit 2-3. Criteria for Characterizing Level of Impact

Potential Impact and Category of Potential
Remediation Proximity/Future Ownership Environmental Risk
Low; remediation is Property is located adjacent to the project footprint. Low to moderate
straightforward.
Moderate; remediation = Project is expected to acquire the site and/or have a Low to moderate
is straightforward. temporary or permanent easement.

Moderate; remediation = Property is located adjacent to the project footprint, but | Moderate to high

is complex. project is not acquiring the property.
High; remediation is Project is expected to acquire the site or have a Moderate to high
complex. temporary or permanent easement, where the crown of

the tunnel is less than 100 feet below ground surface.

e Moderate impact. Moderate-impact sites are those where a concern exists
because of known historical activities and/or the site has the potential to
adversely affect the project, but there is no conclusive evidence. An
example of a site with a moderate potential impact would be a property
with a current or former gas station operation that would be acquired, and
no site investigation has been conducted.

e High impact. High-impact sites are those where a concern exists because
of known historical activities, contamination is known and extensive, and
the site is likely to adversely affect the project. In general, high-impact
sites are defined as properties that have a potential for substantial soil,
groundwater, or sediment contamination, or properties for which the
information necessary to predict remedial costs is lacking. Such a site may
be contaminated over a large area by a single contaminant or over a
smaller area by multiple contaminants. High-impact sites typically are
large, have large volumes of contaminated materials, or have a long
history of industrial or commercial use. An example of a site with a high
potential impact would be a property that would be acquired and has
been used by a dry-cleaning operation.

In the evaluation process, sites of concern that are very unlikely to have an impact
on the project because of their lateral and vertical distance from the project area
were designated as having no impact and were eliminated from further
consideration. They still may pose a risk to the environment, but that does not
carry through to an impact on the project.

In addition to the impact category, the potential remediation was assessed as
either straightforward or potentially complex, as defined below:

e Straightforward. Sites characterized as having straightforward
remediation are typically small to medium in size, and the potential
contaminants are not extremely toxic or difficult to treat. Examples of
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straightforward sites are gas stations, auto repair shops, most USTs,
aboveground storage tanks, buildings that contain ACM, or materials that
contain LBP.

e Complex. Sites characterized as requiring complex remediation include
sites likely to have widespread contamination or potential contaminants
that are difficult to treat. Complex sites typically require additional
research, investigation, and possibly regulatory involvement. Examples of
complex sites are dry cleaners, wood treating operations, metal-plating
facilities, or other operations that use or used large amounts of hazardous
materials.

Remediation approaches have not been assigned to validated sites that would not
be acquired for any of the build alternatives. In these cases, the property owner
would be responsible for site cleanup. However, the site could still adversely
affect the project because contaminants could migrate from the site and affect soil
beneath or adjacent to the site.

The validated sites are discussed in Section 4.4.

2.3.4  Site Screening Before June 2009

In June 2009, WSDOT issued guidance for the preparation of hazardous materials
evaluations. Although the terminology and evaluation process have changed
since most of the sites were identified and ranked, the first step of evaluating risk
to the environment is essentially the same, as described below. Therefore,
because the same process was used to screen sites, sites evaluated before 2009 can
be seamlessly integrated with sites screened after June 2009.

In 2003 and 2005, when most of the sites were identified, they were classified as
either “reasonably predictable” (RP) or “substantially contaminated” (SC) based
on the type of remediation that would be required if the site was contaminated.
Each site was then assigned to a high-, moderate-, or low-impact category based
on its proximity to each of the alternative alignments. Similar to the current risk
evaluation procedure, this method initially evaluated all the sites for their
potential effect on the environment independent of their proximity to the project
area, followed by an evaluation of their potential impact on the project. Sites that
would likely require remediation based on their historical land use were
identified as sites of concern.

Sites where the likely contaminant is petroleum (e.g., gas stations and auto repair
sites) were classified as RP because petroleum remediation is typically
straightforward. Sites such as bulk fuel facilities, asphalt plants, dry cleaners,
foundries/metal plating facilities, auto wrecking yards/junkyards, battery
manufacturers, and power substations were classified as SC because they may be
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contaminated over a large area by a single contaminant or over a smaller area by
multiple contaminants. SC sites typically are large, have a large volume of
contaminated materials, or have a long history of industrial or commercial use.

A 20-year operation period was used as the threshold in characterizing whether a
business had been in operation a long time. Sites in operation for at least 20 years
and on which the potential contaminant was something other than petroleum
were classified as SC; sites in operation less than 20 years were classified as RP.

The decision process used to categorize environmental risk and potential project
impacts posed by each site is illustrated in Exhibit 2-2. Under this revised risk
evaluation procedure, sites formerly classified as RP would be considered to pose
a low to moderate risk to the environment. Sites formerly classified as SC would
be considered to pose a moderate to high risk to the environment.

Each site of concern was then evaluated for its likelihood to adversely affect each
of the alternatives, based on the contaminants that may be present at the site and
the site’s proximity to the alignment, similar to the 2009 screening approach.
Only sites of concern that pose a risk to the environment and have a potential for
adversely affecting the project were retained as “validated sites.”
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Chapter 3 STUDIES AND COORDINATION

This chapter summarizes the studies that were conducted to identify potentially
hazardous materials that may be present within the study areas. Environmental
studies were coordinated with geotechnical studies that were conducted to evaluate
the preliminary design. The environmental data have been evaluated, and the
findings are summarized in the CT-15 Environmental Considerations Report (Shannon
& Wilson 2010a) and in this discipline report.

3.1 Historical Records Reviewed

Analysts reviewed the following information sources to identify historical uses of
properties that are commonly associated with generation, storage, or
transportation of hazardous materials. The historical records review was limited
to the two study areas (proposed SR 99 alignment and adjacent areas within
approximately 400 feet, or two city blocks). A review of historical records was
conducted in 2004; additional review of historical records was conducted in 2009
to evaluate the study area for the Bored Tunnel Alternative. The historical land
uses identified by the following historical records are discussed in detail in
Chapter 4.

3.1.1 Washington State Archive Records

Analysts used the King County tax assessor archives to obtain information
regarding building construction dates, heat sources, presence of underground
tanks, property use, and ownership within the study areas. Records from
approximately 1936 to 1972 were accessed at the regional branch of the
Washington State Archives. Records after 1972 were accessed electronically.

The records are catalogued by city block. Typically, 12 to 14 lots and
corresponding parcels were located within a block. Business property boundaries
were mapped using parcel descriptions and identified as a potential site. Over
time, many parcels have been combined. If the shape of the parcel had changed
and suspect land use continued, the property was identified as a new site that
overlaps other sites.

3.1.2 Sanborn Fire Insurance Maps

Historical Sanborn fire insurance maps are available for most of both study areas
for intermittent periods between 1888 and 1969. Analysts used the Sanborn maps
to identify historical businesses by name, exact location, and unique concerns for
insurance underwriters, such as large fuel tanks and chemical hazards. Sanborn
maps also display property addresses that were used to plot businesses identified
by the search of the Polk directories.
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3.1.3 Polk Directories

The Polk directories identify businesses by name, type of business, and address
for the years 1938 to 1990. These directories, which can be searched by address,
are excellent sources of information regarding area development and property
uses over time. Analysts reviewed directories for Seattle for the years 1938, 1940,
1943-1944, 1951, 1956, 1960, 1965, 1970, 1975, 1980, 1985, and 1989-1990 at the
Seattle Public Library.

Business addresses were evaluated to determine if the address corresponded with
a business identified in either the archived tax records and/or the Sanborn maps.
If the business had not been previously identified, it was recorded as a new site.
The property boundary was based on historical parcel dimensions.

3.1.4 Aerial Photographs

Aerial photographs provide general information regarding the historical and
current development within the study areas. Analysts reviewed black and white
aerial photographs for both of the study areas dated 1936, 1946, 1951, 1956, 1961,
1966, 1970, 1974, 1979, 1985, and 1992 and color photographs taken in 2000 that
were obtained from the WSDOT Photography Series Division and Walker &
Associates (now Aero-Metric).

3.1.5 King County Tax Assessor Records

Analysts used current King County tax assessor records, obtained from the King
County website, to confirm the age of the buildings, their current use and
ownership, and their current heat source. Current tax assessor records were
reviewed for the blocks underlying or immediately adjacent to the proposed

SR 99 alignment within the study areas.

3.2 Regulatory Records Review

Analysts reviewed federal and state databases to identify former and current land
uses that could result in the contamination of soil or groundwater. This
preliminary list of sites of concern was screened further to identify sites with
confirmed or suspected contamination within the study areas, as described in
Section 2.3.1. The regulatory databases used to compile the preliminary list of
sites are described in this section, along with the site elimination process.

The regulatory records review identified 186 total sites within study area for the
Bored Tunnel Alternative, 108 of which were unique sites. A total of 205 sites
were identified within the study area for the Cut-and-Cover Tunnel and Elevated
Structure Alternatives, 117 of which were unique sites. Some of the sites are
included on more than one list.

SR 99: Alaskan Way Viaduct Replacement Project July 2011
Hazardous Materials Discipline Report 32
Final EIS



Environmental Data Resources, Inc. (EDR) conducted a search of the databases
and prepared a report (Attachment A) (EDR 2009). The search was conducted in
accordance with the search distance requirements for a Phase I ESA (ASTM 1527).
The sites identified in the EDR search are indicated in Attachments B, C, and G.
As described in Section 2.3.1, some of the sites listed in the EDR report were
excluded from further evaluation because they are unlikely to affect the project;
these sites are indicated in Attachment B. The sites and unique sites within each
study area that are listed in regulatory databases are summarized in Exhibit 3-1.

3.2.1 EPA Databases

Four EPA databases were searched.

Comprehensive Environmental Response, Compensation, and Liability Information System

The Comprehensive Environmental Response, Compensation, and Liability
Information System (CERCLIS) database contains data on potentially hazardous
material sites that have been reported to EPA by states, municipalities, private
companies, and privately owned sites. Sites listed in CERCLIS are either included
on the National Priorities List (NPL) or proposed for inclusion on the NPL. Sites
currently in the screening or assessment phase of the investigation for possible
NPL inclusion may also be included in CERCLIS. One CERCLIS site was
identified within the study areas. The facility received a No Further Remedial
Action Planned (NFRAP) designation and is not being considered for NPL
designation.

National Priorities List

The NPL database is a subset of CERCLIS that identifies more than 1,200 sites
(nationwide) for priority cleanup under the Superfund program. No NPL sites
were identified within the study areas.

Resource Conservation and Recovery Act Information

The RCRAInfo database contains selected information for sites that generate
hazardous material or transport, store, treat, and/or dispose of hazardous
material as defined by RCRA. The RCRAInfo database also identifies treatment,
storage, and disposal (TSD) facilities with RCRA corrective action activity
(CORRACTS). There are no TSD facilities listed within the study areas. There are
25 unique RCRAInfo sites within the study area for the Bored Tunnel Alternative,
including large-quantity, small-quantity, and conditionally exempt generator
sites. There are 24 unique RCRAInfo sites within the study area for the Cut-and-
Cover Tunnel and Elevated Structure Alternatives. These sites have not been
identified as sites with known or suspected contamination. A list of these
generators is provided in Attachment B, Exhibit B-1.
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Exhibit 3-1. Sites in Regulatory Databases Located Within the Study Areas

Database
Cut-and-Cover Tunnel and Elevated Structure Alternatives
Bored Tunnel Alternative Study Area Study Area
£ 3 o = 3 o
— — = — o - — = —
2252 58 g 5Gip 522838 53 582 &
mw O > O 2 I o oZ 35 +~ |mw & O > O 9 I @& oL S ~

Total Listings

RCRAInfo sites (Exhibit B-1) 33 33 30 30

ERNS (Exhibit B-2) 3 31 1 1

USTs removed from ground

(Exhibit B-3) 24 | 24 25 25

Release sites (Exhibit B-5) 18 9 19 25 1 72 10 9 15 12 46

Release sites and UST sites

(Exhibits G-1 and G-2) 5 4 9 3 1 1 3] 26 17 11 26 18 2 1 1, 2 78

Registered USTs (Exhibit B-4) 28 | 28 25 25

Totals 3 33 23 13 28 28 1 1 1 55 186 1 30 27 20 41 30 2 1 1 52 205
Unique Listings

RCRAInfo sites (Exhibit B-1) 25 25 24 24

ERNS (Exhibit B-2) 2 2

USTs removed from ground

(Exhibit B-3) 9 9 8 8

Release sites (Exhibit B-5) 13 19 8 40 6 15 6 27

Release sites and unique UST sites

(Exhibits G-1 and G-2) 4 9 1 2 16 14 25 3 2 44

Registered USTs (Exhibit B-4) 15 15 14 14

Totals 2 25 17 0 28 9 0 O O 26 108/ 0 24 20 0 40 9 0 O 0 24 117
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Exhibit 3-1. Sites in Regulatory Databases Located Within the Study Areas (continued)

Notes: For a site on multiple lists (indicating a release), the priorities for assigning it to a “unique” list were as follows: CSCSL, HSL, LUST, VCP, ICR,
CERCLIS-NFRAP, and Brownfield.
Brownfields are abandoned, idle, or underused commercial or industrial properties (a subset of CSCSL).
The individual sites indicated in this table are included on multiple lists; the totals will not equal the number of entries in the table.
CERCLIS-FRAP = Comprehensive Environmental Response, Compensation, and Liability Act — Further Remedial Action Planned
CERCLIS-NFRAP = Comprehensive Environmental Response, Compensation, and Liability Act — No Further Remedial Action Planned
CSCSL = Confirmed and Suspected Contaminated Sites List, including NFA (No Further Action) sites
ERNS = Emergency Response Notification System
HSL = Hazardous Sites List (a subset of CSCSL)
ICR = Washington Site Register of Independent Cleanup Reports
LUST = leaking underground storage tank
RCRAInfo = Resource Conservation and Recovery Act Information (large-quantity, small-quantity, and conditionally exempt generators)
UST = registered underground storage tank
VCP = Voluntary Cleanup Program
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Emergency Response Notification System

The ERNS database contains information on reported releases of oil and
hazardous substances. Two unique sites within the study area for the Bored
Tunnel Alternative have reported spills. No unique sites are identified within the
study area for the Cut-and-Cover Tunnel and Elevated Structure Alternatives. A
complete list of ERNS sites is provided in Attachment B, Exhibit B-2.

3.2.2 Washington State Regulatory Databases

Five Ecology databases were searched. Most of the sites appear on more than one
list: alist of potential release sites (LUST or CSCSL) and one or more of the lists
identifying the program under which the remediation was accomplished (VCP,
ICR, and/or LUST). USTs are also included as potential sites. Consequently, if
the number of sites in each database is summed, the total will be more than the
108 unique sites on the five lists that were identified within study area for the
Bored Tunnel Alternative. Similarly, 117 unique sites were identified in the study
area for the Cut-and-Cover Tunnel and Elevated Structure Alternatives. USTs
were also evaluated separately, as described in the Attachment C. If a potential or
confirmed release occurred at the site, it would also be listed on one of the other
Washington State regulatory databases.

Confirmed and Suspected Contaminated Sites List

The CSCSL contains state hazardous material site records—Washington’s
equivalent of CERCLIS. A total of 28 sites within the study area for the Bored
Tunnel Alternative are included on the CSCSL, as indicated in Attachment G, and
sites that were eliminated from further consideration are indicated in

Attachment B, Exhibit B-5. A total of 41 sites were identified in the study area for
the Cut-and-Cover Tunnel and Elevated Structure Alternatives. The potential
hazard posed by one site was ranked for the Bored Tunnel Alternative, and two
sites were ranked for the Cut-and-Cover Tunnel and Elevated Structure
Alternatives. These sites are included on Ecology’s Hazardous Sites List.

Voluntary Cleanup Program List

The VCP list contains remedial action reports that Ecology has received from
either the owners or the operators of the sites. These actions have been conducted
with Ecology review but are not under an order or decree. The VCP list shows

13 sites in the study area for the Bored Tunnel Alternative and 20 in the study
area for the Cut-and-Cover Tunnel and Elevated Structure Alternatives. These
sites are indicated in Attachment G, and sites that were eliminated from further
consideration are indicated in Attachment B, Exhibit B-5.
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Washington Site Register of Independent Cleanup Reports

The ICR list contains remedial action reports that Ecology has received from
either the owners or operators of the sites. These actions have been conducted
without Ecology oversight or approval and are not under an order or decree. The
ICR list includes 28 sites within study area for the Bored Tunnel Alternative and
30 within the study area for the Cut-and-Cover Tunnel and Elevated Structure
Alternatives. These sites are indicated in Attachment G, and sites that were
eliminated from further consideration are indicated in Attachment B, Exhibit B-5.

Leaking Underground Storage Tank Database

The LUST database is an inventory of reported LUST incidents along with the
cleanup status and the affected medium (soil or groundwater). This database
shows 23 LUST sites within the study area for the Bored Tunnel Alternative and
27 within the study area for the Cut-and-Cover Tunnel and Elevated Structure
Alternatives. These sites are indicated in Attachment G, and sites that were
eliminated from further consideration are indicated in Attachment B, Exhibit B-5.

Underground Storage Tank List

The UST list identifies properties that have USTs registered with Ecology. The
information includes operational status, removal status, and tank contents. Within
the Bored Tunnel Alternative study area, a total of 28 tank sites are operating, were
closed in place, or had a closure in process since 1996; the Cut-and-Cover Tunnel
and Elevated Structure Alternatives study area had a total of 25 sites. The status of
each tank (i.e., operational, closed-in-place, and closure-in-process) is indicated in
Attachment B. Tank sites from which the tank has been removed are listed in
Attachment B, Exhibit B-3 (a total of 24 sites) within Bored Tunnel Alternative
study area and 25 sites within the Cut-and-Cover Tunnel and Elevated Structure
Alternatives study area. These tank locations are not displayed on a graphical
exhibit. Registered tanks that likely remain in the ground are displayed in
Attachment C. If contamination was encountered at a UST, it is identified as a site
because it also appeared on the LUST, CSCSL, VCP, or ICR lists.

3.3 Ecology Files Review

Analysts reviewed Ecology files to evaluate further the potential for the listed
sites to affect the study areas and the project. The sites that were reviewed were
selected based on their proximity to the project area. Files for CSCSL, ICR, VCP,
and LUST sites were requested from Ecology. The files were reviewed in 2004,
2005, and June 2009. Site histories were updated in February and September 2010
to identify any change in condition. A summary of the reviewed Ecology files
that indicated a potential to affect the project is included in Attachment G. Sites
within the study areas that were eliminated from further consideration and the
rationale for their elimination are indicated in Attachment B, Exhibit B-5.
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3.4 Evaluation of Sites on Regulatory Lists

A regulatory database search was performed by EDR (2009) for documented,
suspected, or potential release sites within a distance of 1 mile from the project
footprint. Sites with documented releases are defined as those that appear in the
regulatory databases as having reported a release of contaminants into the soil,
sediment, or groundwater of a property. Other sites identified in the regulatory
databases include generators of hazardous wastes (not necessarily indicating a
release) and registered USTs.

Federal NPL and CERCLIS sites within 1 mile of the project footprint and state
CSCSL, ICR, and LUST sites within %2 mile of the project footprints were
identified. No NPL sites were identified that have a potential to adversely affect
the project. One CERCLIS-NFRAP site that was identified was considered to
have a moderate potential to adversely affect the project based on historical
operations that likely involved solvent use.

Sites identified on state lists that are located more than two blocks (approximately
400 feet) from the project footprints were screened for potential groundwater
contamination. No sites were identified that would likely affect the project study
area. The eliminated sites are indicated Attachment B, Exhibit B-5.

There are 186 listed sites within study area for the Bored Tunnel Alternative,
some of which are on multiple lists. Of the 108 unique sites identified, 52 were
eliminated from the evaluation as being unlikely to affect the project. Similarly,
205 listed sites were identified within study area for the Elevated Structure and
Cut-and-Cover Tunnel Alternatives; 117 of the sites are unique, and 46 were
eliminated from further consideration. The site elimination was based on the
following screening criteria:

e Sites listed solely in the RCRAInfo database (Attachment B, Exhibit B-1):
25 of 33 sites for the Bored Tunnel Alternative and 24 of 30 sites for the
Elevated Structure and Cut-and-Cover Tunnel Alternatives. Inclusion on
the RCRAInfo list indicates that a site uses or generates regulated
materials as part of its business function, but it provides no indication of
releases to soil or groundwater.

o Sites listed solely on the ERNS database (Attachment B, Exhibit B-2): two
sites for the Bored Tunnel Alternative and no sites for the Elevated
Structure and Cut-and-Cover Tunnel Alternatives. Inclusion on this list
indicates that a spill has occurred on the site. The sites are not included on
other lists; there is no indication of soil or groundwater contamination.

e Sites included on the UST list from which the tank has been removed
(Attachment B, Exhibit B-3): 24 sites (total) within the study area for the
Bored Tunnel Alternative. Of these 24 sites, 14 also appear on other lists
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(LUST, VCP, CSCSL, and ICR) as potential release sites; therefore, they
were retained for further evaluation. Eight of the remaining UST sites
from which the USTS have been removed are unique to the UST list and
were excluded from further evaluation; the other two sites that also
appear on the RCRAInfo list were also excluded at this point (a total of

10 excluded sites). One of these initially excluded sites was evaluated
further because of its historical land uses: dry cleaning, printing, and auto
repair. This evaluation process identified nine UST sites that were
excluded from further evaluation (see Exhibit 3-1). Registered USTs that
are still underground are described in Attachment C. The same approach
was used to evaluate USTs within the study area for the Elevated
Structure and Cut-and-Cover Tunnel Alternatives (see Exhibit 3-1).

e Sites identified solely because of a registered UST that may still be in the
ground (Attachment C, Exhibit C-2): 28 sites (total) within the study area
for the Bored Tunnel Alternative. Of the 28 sites that have at least one
tank that is still in the ground, 12 also have had a confirmed release
(included on the LUST, CSCSL, or ICR list) and were retained for further
evaluation. One other site that had a UST was retained because of the
historical land use at the site. Consequently, 15 unique sites were
excluded from further consideration. All registered tanks were evaluated
separately to identify tanks that remain in the ground along the Bored
Tunnel Alternative alignment (see Attachment C). The same evaluation
was conducted for registered tanks within the study area for the Elevated
Structure and Cut-and-Cover Tunnel Alternatives. The excluded sites are
summarized in Attachment B, and Attachment C has been updated to
include tanks identified exclusively within the study area for the Elevated
Structure and Cut-and-Cover Tunnel Alternatives.

Of the remaining 56 sites in the study area for the Bored Tunnel Alternative, 11
are located downgradient of the Bored Tunnel Alternative alignment and are
unlikely to affect the project. Of the remaining 56 sites, 29 are located upgradient
or crossgradient of the alignment and have been excluded for a variety of reasons,
including distance from the project area, distance to the tunnel crown, type of
contaminant, apparent completion of remediation, and expected excavation depth
for the Bored Tunnel Alternative in the area.

Of the remaining 71 sites within the study area for the Elevated Structure and
Cut-and-Cover Tunnel Alternatives, 27 were eliminated based on a similar
evaluation as that described for the Bored Tunnel Alternative. The excluded sites
and the rationale for their exclusion are indicated in Attachment B, Exhibit B-5.

The step-by-step process used to assign risk to the environment posed by each of
the sites is illustrated in Exhibit 2-2. The impact level is based on the
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contaminants that are present at the site and the site’s proximity to the respective
project areas. Exhibit 4-14 summarizes the number and distribution of validated
sites that could potentially affect the project. Detailed information for each
validated site is provided in Attachment G. Sixteen sites on regulatory lists have
been identified for the Bored Tunnel Alternative, and 44 sites have been identified
for the Elevated Structure and Cut-and-Cover Tunnel Alternatives. Because of
the overlapping study areas, some sites are identified for all of the alternatives.

3.5 Windshield Surveys of the Study Area

Windshield surveys were conducted in June 2006 and July 2009 to identity
current site uses in the study area that are likely to involve the use, treatment,
storage, or disposal of hazardous materials and to verify the location of listed and
orphan sites associated with the regulatory review, where possible. All
observations were made from public areas. For the two tunnel alternatives, only
the north and south portal areas were surveyed, along with the north and south
areas for the Elevated Structure Alternative. The central areas for all build
alternatives were not surveyed. In January 2010, the 2009 windshield survey of
the north portal area for the Bored Tunnel Alternative was updated. The
windshield survey of the south portal area conducted in 2009 included Alaskan
Way S. to S. King Street; therefore, the south portal area was not resurveyed in
2010. All observations were made from public areas. Detailed site investigations
were beyond the scope of this evaluation. Each property adjacent to the proposed
SR 99 alignments within the study areas was viewed to compare the current tax
assessor description of the site/buildings with observed site conditions. Findings
from the windshield surveys are included in Chapter 4, and photographs for the
Bored Tunnel Alternative are provided in Attachment E. These same blocks were
also included in the surveys conducted for the other build alternatives.

3.6 Potential to Encounter Asbestos and Lead-Based Paint

ACM and LBP may be encountered in buildings or other structures that are
demolished during project construction. The potential for ACM to release
asbestos fibers into the environment depends on the asbestos content, condition,
and friability of the material.! Asbestos was used widely in building materials
until 1977, when laws regulating its use and disposal were enacted. In 1986, the
Asbestos Hazard Emergency Response Act (AHERA) required education agencies
to inspect their schools for ACM and prepare a management plan to prevent or
reduce potential exposure to asbestos. The approach was to manage the asbestos

T A friable material can be crushed with hand pressure, so the fibers are readily released
into the environment.
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in-place. ACM removal was necessary only if the material was damaged or
would be disturbed by a building demolition or renovation project. The 1994
National Emissions Standards for Hazardous Air Pollutants rule extended the
standards to all buildings.

Buildings constructed before 1977 are presumed to have a high potential to
contain ACM, whereas recent buildings are substantially less likely to pose a
significant hazard due to asbestos. Asbestos can be found in a variety of older
building materials, including exterior siding, roofing shingles, flooring, sprayed-
on fireproofing, insulation, soundproofing, ceiling tiles, and texturing. Asbestos
was also commonly used as a major component of heating systems, gaskets, pipe
wrapping, wire duct lining, and brake linings in trucks and cars. ACM has been
confirmed in the Battery Street Tunnel, as described in Section 3.7 (Taylor 2007).

Lead used to be added to paint for pigment and to improve the performance of
the paint including its durability, drying speed, and resistance to moisture, which
causes corrosion. However, lead is dangerous to humans, especially children
under the age of 6 whose bodies are still developing. Lead damages the nervous
system, stunts growth, and delays development. To protect the public, the U.S.
Consumer Product Safety Commission banned lead-containing paint in 1977

(16 Code of Federal Regulations [CFR] 1303). Toys and furniture coated with LBP
were also banned. This action was taken to reduce the risk of lead poisoning in
children who may ingest paint chips or peelings. In 1978, the Occupational Safety
and Health Administration promulgated standards for the potential exposure of
workers to lead (29 CFR 1910.1025). These standards are particularly pertinent to
workers performing maintenance on structures coated with paint (e.g., bridges,
water towers, and ships) and demolition. Recognizing that all buildings
constructed before 1978 may contain LBP, the EPA now requires all renovators
who work in homes built before 1978 and disturb more than 6 square feet of LBP
to be certified to remove the material (EPA 2010).

Because of their age, some of the buildings that would be acquired for the build
alternatives have the potential to contain asbestos and LBP. Four buildings
would be acquired under the Bored Tunnel Alternative. The Cut-and-Cover
Tunnel Alternative and the Elevated Structure Alternative would each require the
acquisition of 12 buildings (not the same buildings).

3.7 Environmental Site Assessments and Hazardous Material Surveys

In compliance with due diligence requirements, WSDOT conducted Phase I ESAs
on three properties that it acquired for this project. A Phase II ESA was
conducted on two of these properties to address recognized environmental
conditions (RECs). Because these properties could still contain as-yet unidentified
contaminants, they are identified as potentially contaminated properties in this
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discipline report. A hazardous materials survey of the Battery Street Tunnel has
been conducted. Samples of soot have also been collected in the Battery Street
Tunnel.

In July 2009, Sound Environmental Strategies Corporation conducted another
Phase I ESA of a parcel owned by the BNSF Railway at 1550 Alaskan Way S.,
located south of S. Atlantic Street (Sound Environmental Strategies 2009a). The
focus of the assessment was an easement area in the northern portion of the
property, where a footing would be installed as part of Stage 2 of the S. Holgate
Street to S. King Street Viaduct Replacement Project. The subject site is
approximately 900 feet south of the southernmost proposed construction in

S. Royal Brougham Way for the south tunnel portal of the Bored Tunnel
Alternative. Site conditions identified during the Phase I ESA can be used as part
of the overall documentation to identify types of contamination throughout the
corridor. Findings relevant to the current study areas include (1) the widespread
presence of fill materials that may be contaminated by metals, petroleum
products, and/or PAHs, and (2) historical railroad operations. Such operations
may have involved spills of hazardous materials from railcars, the presence of
railroad ties treated with creosote, and the application of pesticides for weed
control.

Shannon & Wilson conducted a limited Phase I ESA in March 2009 for the King
County King Street Regulator Station (Shannon & Wilson 2009). A portion of this
site may be used for a temporary construction easement. From 1904 to 1950, a
metal works and plating business occupied the site. Before that period, the site
was occupied by a lumber shed. The eastern edge of the property was occupied
by a railroad line beginning no later than 1904. In addition, the area has been
tilled. The RECs include the metal works and plating operation, the presence of
fill from unknown sources, and historic railroad use. As identified in other
Phase I ESAs conducted for properties in the south area, the fill could be
contaminated with metals, petroleum products, and/or PAHs, as well as
substances from historical railroad operations.

In December 2009, Sound Environmental Strategies conducted five Phase I ESAs
for properties on Blocks 40.1, 50.1, 60.3, and 70.4 (two sites) (Sound
Environmental Strategies 2009b to 2009f). These properties are located between
Mercer Street and John Street, directly west of SR 99. The identified RECs include
heating oil USTs on the subject properties and adjoining/nearby properties; a
hydraulic fluid leak from a hotel elevator system; and former dry cleaners, gas
stations, and auto repair shops (see Section 4.3). One heating oil tank of note is a
9,950-gallon UST reportedly located beneath the right-of-way on Sixth Avenue N.
between Harrison Street and Broad Street.
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In September 2006, CDM completed a Phase I ESA for the U-Park located at

550 Alaskan Way S., Project Parcel Number 5212 (CDM 2006a). The RECs include
potential contamination of soil and groundwater with metals from former metal
works that operated in the 1910s to 1920s and potential contaminants associated
with the former use of the property by the railroad. A gas station that operated
northeast of the property has a moderate potential to affect the property.

Phase I and Phase II ESAs were completed for the former Washington-Oregon
Shippers Cooperative Association (WOSCA) and Gerry Sportswear properties
located at 801 and 1051 First Avenue S., respectively (CDM 2006b). The Phase II
ESA was completed in January 2007 (CDM 2007). As part of the Phase II ESA
investigation, a geophysical survey was conducted to identify potential USTs, and
13 soil probes were completed to collect soil and groundwater samples for
chemical analysis.

Based on the sample results from these properties, only soil appears to be
contaminated with petroleum hydrocarbons. Diesel contamination was verified
in soils in the central parking area of the WOSCA property, between a parking
pay booth and the Gerry Sportswear building. In a soil sample collected at a
depth of 4 feet bgs, diesel-range hydrocarbons were identified at a concentration
of 10,000 milligrams per kilogram (mg/kg), greater than the MTCA Method A
cleanup level of 2,000 mg/kg. There is no known source for the contamination,
and it may have been a surface spill, which is consistent with activities at a
railroad freight terminal, which is the historical site use. The MTCA Method A
Unrestricted Land Use category of cleanup levels was used for the evaluation
because it uses conservative assumptions. Land use along the alignment is
mixed, with primarily industrial and commercial uses in the southern part of the
project area and mixed residential use in the area surrounding the north portal.

In April 2008, GeoEngineers conducted a Phase I ESA of Whatcom Railyard for
WSDOT (GeoEngineers 2008). The identified site extends from Walker Street to
S. King Street and is located between Alaskan Way S. and the viaduct. The
property is owned by the City and is leased to the BNSF Railway and the Union
Pacific Railroad. Approximately the northern half of the Whatcom Railyard
evaluated in the ESA is applicable to the current study. The ESA concluded that
metals and petroleum products associated with rail operations might be present
in the soil. Other applicable findings include the observation of black soil (likely
indicative of petroleum) approximately 5 to 10 feet below the street elevation
during construction of a building in 2008 at a property identified in this discipline
report as Block 360.2. Historical land uses and other findings related to the
adjacent properties are similar to those described in Section 4.3.

In October 2008, Pacific Rim Environmental, Inc., under subcontract to
GeoEngineers, conducted a hazardous materials survey of the Battery Street
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Tunnel (Pacific Rim Environmental 2008). The survey included testing for ACM,
LBP, and universal waste. Under the Bored Tunnel Alternative, the disposal of
tunnel lights and equipment removed from the tunnel during decommissioning
could be regulated by the universal waste rule if polychlorinated biphenyls
(PCBs) or mercury is present. As part of the survey, 60 samples of suspected
ACM were tested. The conduits in the north- and southbound tunnels were
found to contain asbestos. In addition, the metal-clad fire doors were presumed
to contain asbestos. The interior painted surfaces of the Battery Street Tunnel
were tested to determine whether lead is present in the paint at concentrations
greater than 1.0 milligram per square meter (mg/m?). LBP was identified on all
painted fire doors, painted fire cabinets, and the long yellow painted lane stripe
along the barrier that separates the north- and southbound lanes. Low
concentrations of mercury were found in the lamps; therefore, their disposal
would be regulated. Based on the age of the light fixtures as determined by the
attached stickers, the capacitors should not contain PCBs at concentrations greater
than 50 parts per million (ppm), per labeling requirements of the Toxic
Substances and Control Act. PCBs at a concentration of 2 ppm are regulated in
Washington State. If there is no attached sticker, the capacitor should be treated
as a PCB-containing fixture.

In October 2007, the WSDOT Hazardous Materials and Solid Waste Program
collected six composite samples of soot from the ceiling of the Battery Street
Tunnel (Taylor 2007). The sampling was performed to support a determination of
health and safety risks associated with disturbing the soot. The samples were
analyzed for petroleum; benzene, toluene, ethylbenzene, and xylenes (collectively
known as BTEX); carcinogenic polycyclic aromatic hydrocarbons (cPAHs); eight
RCRA metals; and asbestos. Concentrations of metals (arsenic, cadmium, and
lead), cPAHs, and oil in all samples exceeded the MTCA Method A cleanup levels
(except for arsenic in two of the samples). Based on the results of the Toxicity
Characteristic Leaching Procedure (TCLP) analysis, five of the six samples
contained lead concentrations greater than the characteristic dangerous waste
criteria. One sample also had a cadmium concentration that exceeded the
characteristic dangerous waste criterion. None of the samples contained
detectable concentrations of asbestos. The study recommended that soot from the
Battery Street Tunnel be handled and disposed of as dangerous waste.

In March 2004, Landau Associates collected a composite sample of grit and dust
in the storage area located on top of the former operator’s room within the Battery
Street Tunnel (Landau 2004). The sampling was performed to support a
determination of health and safety risks associated with disturbing the dust. The
samples were analyzed for gasoline, BTEX, cPAHs, eight RCRA metals by TCLP
methods, and asbestos. Constituents were detected in the dust; however, the
concentrations were less than the dangerous waste criteria. Asbestos was not
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detected. A paint chip collected from an overhead duct near the entrance ladder
to the storage area was tested for total lead, which was detected. The
recommendations included vacuuming up the dust and grit and disposing of it at
a solid waste landfill before conducting any work that would disturb the dust and
grit. If work involves disturbing paint similar to that found flaking off the air
duct, air monitoring for lead and particulates was recommended. Additional
testing would be needed to determine whether lead in the paint is present at
concentrations that would exceed the dangerous waste criteria.

3.8 Subsurface Explorations

Project geologists conducted a field exploration program along the alignments to
obtain geotechnical data in the locations of the proposed structures. Samples
collected during the geotechnical field explorations were chemically analyzed at
an environmental laboratory. Specifically, selected soil and groundwater samples
were analyzed to identify contaminants that may affect the handling, disposal, or
treatment of the respective media.

Soil samples collected by means of borings and Geoprobes® within 200 feet of the
alignments were evaluated. The exploration locations are shown on Exhibit 4-6.

Environmental conditions and considerations that may affect the construction
methods and costs of the bored tunnel, cut-and-cover tunnel segments, and
retained cut approaches are discussed in the CT-15 Environmental Considerations
Report (for the Bored Tunnel Alternative) (Shannon & Wilson 2010a). An
amendment to the report summarizes the findings of an environmental
investigation performed near the proposed location of the Bored Tunnel
Alternative north tunnel operations building. The purpose of the investigation
was to assess the western extent of solvent contamination from a former dry-
cleaning operation with documented soil and groundwater contamination.
Summaries of the borings and groundwater monitoring wells that were evaluated
and the analytical testing that was performed are provided in Chapter 4 and
Attachment F, Exhibits F-1 and F-2. Details of the drilling and sampling methods,
analytical results, analytical laboratory reports, groundwater measurements,
historical sources of contamination, and soil conditions are included in the
following reports:

o Geotechnical and Environmental Data Report — SR 99: Alaskan Way Viaduct
Project, Seattle, Washington (Shannon & Wilson 2002)

e Geotechnical and Environmental Data Report — SR-99: Alaskan Way Viaduct
and Seawall Replacement Project, Seattle, Washington (Shannon &Wilson
2005a)

o Utility Geoprobe Report — SR-99: Alaskan Way Viaduct and Seawall
Replacement Project, Seattle, Washington (Shannon & Wilson 2006)
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o Geotechnical and Environmental Data Report, Electrical Utility Explorations —
SR-99: Alaskan Way Viaduct and Seawall Replacement Project, Seattle,
Washington (Shannon & Wilson 2007a)

o Geotechnical Data and Engineering Report for TS&L Studies — SR 99: Alaskan
Way Viaduct Project, Seattle, Washington (Shannon & Wilson 2007b)

e Geotechnical and Environmental Data Report, Phase 1 Archeological
Explorations — SR 99: Alaskan Way Viaduct and Seawall Replacement Project,
Seattle, Washington (Shannon & Wilson 2007c)

e Geotechnical Data and Engineering Report, Phase 1 Electrical Utility
Explorations (Shannon & Wilson 2007d)

o Geotechnical Data and Engineering Report — S. Holgate Street to S. King Street
Viaduct Replacement Project (Shannon & Wilson 2008a)

e Geotechnical and Environmental Data Report — SR 519 Intermodal Access
Project (Shannon & Wilson 2008b)

o  Environmental Considerations Report — S. Holgate Street to S. King Street
Viaduct Replacement Project (Shannon & Wilson 2008c¢)

e Geotechnical and Environmental Data Report, Central Waterfront Tunnel
(Shannon & Wilson 2010b)

e Interim Letter CT-6, Geologic Characterization Report (GCR) — Central
Waterfront Tunnel (Shannon & Wilson 2010c)

e CT-15 Environmental Considerations Report — SR 99 Bored Tunnel Alternative
(Shannon & Wilson 2010a)

e Draft Environmental Investigation Report: North Access Environmental
Explorations — SR 99 Bored Tunnel Alternative Design-Build Project (Shannon
& Wilson 2010d)

3.8.1 Soil Sampling and Analysis

Environmental sampling and testing of soil were performed along each
alignment, focusing on areas of excavation and soil improvement. For the Cut-
and-Cover Tunnel Alternative, samples were collected from the ground surface to
the proposed excavation depth. Although the center section of the Elevated
Structure Alternative alignment would not be excavated, significant spoils would
be generated during ground improvement activities along the waterfront and
seawall. Environmental testing for the Bored Tunnel Alternative was conducted
at both portals and at the proposed depth of the bored tunnel.

Soil samples were analyzed for a broad range of contaminants based on the
current or historical uses of nearby properties and/or previous sampling data.
The soil samples were analyzed for one or more of the following: gasoline-,
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diesel-, and oil-range petroleum hydrocarbons; VOCs; PCBs; PAHs; and metals.
One or more chemical tests were conducted on 1,400 soil samples. In addition,
pH measurements were collected for 900 soil samples throughout the alignments
to evaluate corrosive properties of the soil.

The chemical analyses were performed by CCI Analytical Laboratories Inc. of
Everett, Washington; OnSite Environmental Inc. of Redmond, Washington; and
Fremont Analytical of Seattle, Washington. Corrosion testing was performed by
AmTest Inc. of Kirkland, Washington. The findings are provided in the CT-15
Environmental Considerations Report (Shannon & Wilson 2010a).

3.8.2 Groundwater Sampling and Analysis

Groundwater from each monitoring well was analyzed for a variety of potential
contaminants, depending on the results of the soil testing, adjacent land use, and
general location. The chemical analyses included VOCs; gasoline; diesel; PAHs;
methane; total sulfides; total and dissolved metals, including arsenic, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, and zinc; and general
water quality parameters. A total of 290 groundwater samples were collected
from 176 monitoring wells or Geoprobes®. These findings are provided in the
CT-15 Environmental Considerations Report (Shannon & Wilson 2010a).

Most of the chemical analyses of the groundwater samples were performed by
CCI Analytical Laboratories Inc., OnSite Environmental, and Fremont Analytical.
The methane analyses were performed by OGW Research Labs Inc. of Tukwila,
Washington, and Fremont Analytical.
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Chapter 4 AFFECTED ENVIRONMENT

The study area for the Bored Tunnel Alternative extends north along Alaskan
Way from about S. Atlantic Street to approximately Marion Street and then
extends northeast to First Avenue. The bored tunnel alignment continues under
First Avenue north to approximately Pine Street, where it curves eastward to a
northern access site located at Sixth Avenue N. and Thomas Street. The northern
limit of the study area for the Bored Tunnel Alternative is Aloha Street. The
study area for both the Cut-and-Cover Tunnel Alternative and the Elevated
Structure Alternative generally follows the SR 99 alignment from S. Royal
Brougham Way on the south to Aloha Street. The study area also includes the
waterfront from approximately S. Washington Street north to Broad Street.

The study areas pass through highly developed industrial and commercial areas
of Seattle that were first developed between the 1870s and the early 1900s and
have a long and varied land use history. Because of the industrial and
commercial use of this area, hazardous materials may have been released into the
surrounding environment from a wide range of sources. In addition, the
placement of fill and the construction of roads and piers may have adversely
affected environmental conditions in the southern and central waterfront portions
of the study areas.

The physical environment in the study areas must be considered in evaluating the
extent of potential contaminant releases. The most important characteristics of
the physical environment are the soil and groundwater conditions in and near the
project footprint. These physical characteristics affect the potential for vertical
and lateral migration of contaminants and, therefore, the potential for
contamination from nearby releases to migrate to soils within the project footprint
or to be in groundwater encountered during construction. The presence of
hazardous materials in the soils or groundwater could have broad implications
for the construction approach and costs of the build alternatives.

The following discussion of the affected environment summarizes the physical
environment of the study areas, field data from exploration programs, historical
land uses, and the potential and known distribution of contaminants in the study
areas. The study areas for the Bored Tunnel Alternative and the Cut-and-Cover
Tunnel and Elevated Structure Alternatives shown in Exhibits 4-11, 4-12, and 4-13
are discussed from south to north. Sites shown in Exhibits 4-11, 4-12, and 4-13 are
identified based on historical land use and regulatory lists that document
suspected or confirmed contaminant releases. Data from the field exploration
program were used to support the site identification; however, no sites were
identified based solely on contaminants detected in soil and or groundwater
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samples collected as part of the exploration program. The site-specific historical
and regulatory information shown in Exhibits 4-11, 4-12, and 4-13 is also provided
in Attachment D, Exhibit D-1.

4.1 Physical Environment

This section describes the physical environment and how it relates to the
movement of contaminants. The physical environment within the study areas
varies substantially from south to north and from the waterfront to the east.

The south area and the waterfront are underlain by 30 to 90 feet of recent deposits
of sand and silt, including fill up to 50 feet thick. The fill contains refuse and
substantial amounts of wood debris such as sawdust and creosote-treated piles.
Fill along the waterfront ranges from 15 to 50 feet thick. Till or till-like material is
encountered for 15 to 60 feet bgs beginning at Pike Street and extending south.
North of Pike Street, the fill and beach deposits are underlain by sand and gravel.
The water table in the south area is approximately 2 to 12 feet bgs, and along the
waterfront, it is approximately 8 to 12 feet bgs. The water table near the
waterfront fluctuates with the tide. The north area is underlain by up to 40 feet of
interlayered fine-grained and coarse-grained soils upon which groundwater is
locally perched. These soils are underlain by very dense sand and gravel. The
regional water table is approximately 70 to 80 feet bgs at the north portal of the
bored tunnel.

The movement of a contaminant is influenced by the subsurface conditions and
the chemical and physical properties of the contaminant, including its density,
concentration, vapor pressure, and solubility in water. A contaminant may
migrate as a pure liquid or as a dissolved constituent in groundwater.
Consequently, understanding groundwater movement is the primary means of
assessing potential contaminant migration pathways.

Groundwater flows readily through coarse-grained soils such as sand and gravel.
However, it does not flow as readily through fine-grained soils, such as silt and
clay, or through till, which is a mixture of silt, clay, sand, and gravel deposited
and consolidated by glaciers.

Liquid contaminants on or near the ground surface may move downward
through coarse-grained soils. This movement is typically enhanced by infiltration
of precipitation or other surface water, which can either physically transport the
contaminant or carry it downward in solution. Similarly, a solid contaminant can
be mobilized downward into the soil column when it is dissolved in water.
Contaminants that move downward to the shallow groundwater behave
differently, depending on their solubility in water and their weight relative to the
weight of water.
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Contaminant behavior varies according to the characteristics of the contaminant
and the site conditions:

¢ Contaminants with a high vapor pressure volatilize in the unsaturated
zone, resulting in vapor movement in the subsurface.

¢ Contaminants that are soluble in groundwater (such as some solvents)
tend to dissolve and move in the direction of groundwater flow within
coarse-grained soils.

e If the contaminant is not highly soluble in water and is lighter than water
(such as oil and gasoline), it can float on the surface of the groundwater.

e If the contaminant is not highly soluble or is present in concentrations that
exceed its solubility in water and is heavier than water (such as creosote
and some dry-cleaning solvents), it can sink through the water column,
moving downward until it reaches the fine-grained soil that separates
shallow groundwater and deep groundwater. Dense solvents can migrate
through clay and till.

Repeated glaciations (glacial events) of the region during the last million years
strongly influenced the present-day topography, geology, and groundwater
conditions in the Program area. The topography is dominated by a series of
north-south-trending ridges and troughs formed by glacial erosion and sediment
deposition. Puget Sound, Lake Washington, and other large water bodies now
occupy the major troughs. The study areas are underlain by over 1,500 feet of
glacial and nonglacial sediments overlying bedrock. Many of the glacial and
nonglacial sediments have been glacially overridden, which means that the soils
were compacted by the weight of overriding glacial ice as the glaciers advanced
through the region. Because of repeated glaciations, the distribution of these
sediments is complex. Each glaciation deposited new sediments and partially
eroded previously deposited sediments. During intervening periods when glacial
ice was not present, normal stream processes, wave action, and landslides eroded
and reworked some of the glacially derived sediments, further complicating the
geologic setting.

Groundwater flow in the Seattle area is controlled by this complex distribution of
fine- and coarse-grained deposits, local topography, and areas where
precipitation recharges the aquifers. Groundwater recharge typically occurs in
the upland areas of Seattle. From there, it flows downward to discharge into
areas that include Elliott Bay and Lake Union.
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4.1.1 South Area

Build Alternatives

About the first 400 feet of the roadway south of the bored tunnel headwall
would be within a cut-and-cover structure. The southbound roadway would
then extend in a retained cut for about 800 feet until reaching existing grade,
while the northbound (lower) roadway would continue in a cut-and-cover
tunnel for about 650 feet and then in a retained cut for about 400 feet before
reaching existing grade.

Similarly, the cut-and-cover stacked tunnel would transition to a side-by-side
roadway. This roadway would extend about another 550 feet in a retained cut
before reaching existing grade north of S. Royal Brougham Way. For both tunnel
alternatives, on- and off-ramps would also be constructed in retained cuts on
either side of the side-by-side main roadway. The retained cuts and cut-and-
cover sections of the roadway and ramps would likely be supported by
diaphragm walls, such as secant pile walls or slurry walls. Each of these two
alternatives would require a tunnel operations or maintenance building
constructed near S. Dearborn Street.

The roadway for the Elevated Structure Alternative would transition from an
aerial structure at the north end of the south area to retained fill that returns to
grade north of S. Royal Brougham Way.

Subsurface Conditions

Along the south area, recent sand and silt deposits approximately 30 to 90 feet
deep overlie glacially overridden sand, gravel, and silt. The recent sand and silt
soils consist of fill soils of variable compositions; sand, fine sand, and silt
deposited by the Duwamish River; and sandy beach soils. Below the recent
deposits lie approximately 80 to 100 feet of glacially overridden silt, sand, and
gravel. The bored tunnel would extend primarily through glacially overridden
soil deposits. Between S. Dearborn Street and Yesler Way, the bored tunnel
alignment is west of the existing viaduct. In this area, the subsurface conditions
consist of approximately 30 to 40 feet of recent sand, gravel, and silt deposits
overlying glacially overridden soils. The fill soils in the vicinity of Yesler Way
contain wood debris layers up to 20 feet thick. The glacially overridden deposits
underlying the recent deposits in this area consist primarily of very dense till and
till-like sand and gravel.

The lower portion of the fill generally consists of clean to silty, fine, and fine to
medium sand with abundant organic material and organic-rich seams. This
material appears to have been hydraulically placed and includes relatively little
refuse and debris. The upper portion of fill in the south area and along the
waterfront consists of granular or cohesive material that was excavated from
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surrounding areas of higher elevations and dumped and/or sluiced into place in
the early 1900s to raise the grade to its current elevation. The upper part of the
fill, which is typically 20 to 30 feet thick, includes a wide variety of refuse, such as
cinders, brick, glass, concrete, and abundant wood debris, including sawdust and
treated timber piles or logs. The depth and extent of the wood debris varies along
the alignment. According to historical information, the northern half of the south
area is located near the former site of a large sawmill (Yesler’s Mill). There were
likely widespread deposits of floating wood, piles for pier structures, and wood
debris in this area before fill was placed in the area around 1900. Coal (cinders)
has also been identified in the fill and may be associated with a former coal pier at
S. King Street (Shannon & Wilson 2010c). The fill also contains debris that is
likely from the Great Seattle Fire of 1889. In addition to debris, the fill contains
low to moderate levels of contaminants, as discussed in Sections 4.2 and 4.3
(Shannon & Wilson 2010a). A profile of subsurface conditions in the south area
and the proposed excavations is shown in Exhibit 4-1.

Shallow groundwater was first encountered at a depth of approximately 2 to

12 feet bgs; deeper groundwater was encountered in a thin layer of coarse-
grained water-bearing soil at approximately 30 to 50 feet bgs in the vicinity of the
south portal area. Shallow and deeper groundwater zones are separated by fine-
grained soils that impede the hydraulic connection between the shallow and
deeper groundwater. Fine-grained soils and till occur below the deeper
groundwater zone. Groundwater flows predominantly toward Elliott Bay.

412 Central Area

Bored Tunnel Alternative

North of Yesler Way, the bored tunnel would extend beneath buildings until
about University Street, where it would be located beneath First Avenue. The
tunnel would continue along First Avenue and then turn north near Stewart
Street until it ends near the intersection of Sixth Avenue N. and Thomas Street.
The bored tunnel would be approximately 1.76 miles long and 56 feet in diameter
(outside diameter of tunnel). At the south portal, the tunnel invert would be
about 75 feet bgs. The maximum depth of the tunnel invert (about 270 feet bgs)
would be located near Virginia Street. At the north portal, the tunnel invert
would be about 90 feet bgs. The roadway in the bored tunnel would be a double-
level configuration, with the southbound lanes on the upper level and the
northbound lanes on the lower level. The Elliott Bay Seawall would be rebuilt as
a Program element, but it is not considered part of the Bored Tunnel Alternative.
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Cut-and-Cover Tunnel and Elevated Structure Alternatives

The proposed alignments for the Cut-and-Cover Tunnel and Elevated Structure
Alternatives in this area are located between the Elliott Bay Seawall and the
Alaskan Way Viaduct. At approximately Pike Street, the alignments follow the
path of the existing SR 99, with the construction of retained cut, aerial, and cut-
and-cover sections to join the Battery Street Tunnel. The Battery Street Tunnel
would be improved with wider portals, improved ventilation, and deeper tunnel
entrances for greater vertical clearance.

For the Cut-and-Cover Tunnel Alternative, the stacked cut-and-cover tunnel
along the waterfront would be approximately 90 feet wide and extend to a
maximum depth of about 86 feet bgs. The Elliott Bay Seawall would be replaced
as an integral part of the cut-and-cover tunnel.

Under the Elevated Structure Alternative, the Elliott Bay Seawall would be rebuilt
from S. Jackson Street north to Broad Street. Ground improvement for the
seawall would affect a 40-foot-wide area and extend into native soil that is
between 20 and 50 feet bgs. No additional ground improvement would be
required for the seawall where it is adjacent to the elevated structure. The
elevated structure would likely be supported on drilled shafts that would extend
to native soil. Shallow soils would be excavated during utility relocation.

Subsurface Conditions

Study Area Uplands

North of Yesler Way, the bored tunnel would extend beneath downtown Seattle
at depths of more than 100 feet bgs. Fine-grained and coarse-grained soils are
found along the alignment in this area.

At the south end of the bored tunnel alignment and along the waterfront sections
of the Cut-and-Cover Tunnel and Elevated Structure Alternatives, groundwater is
encountered within the fill about 8 to 12 feet bgs. The depth to water increases to
the north and east (inland) to about 150 feet bgs near Lenora Street because of the
increase in the ground surface elevation. North of Lenora Street, the depth of the
water table decreases as the ground surface elevation decreases, with a depth to
the water table of about 70 to 80 feet near Thomas Street. The direction of
groundwater flow is predominantly toward Elliott Bay. In the northern portion
of the bored tunnel, near the Battery Street Tunnel, till or fine-grained soils are
often found at or near the ground surface. These low-permeability soils reduce
the amount of precipitation that infiltrates the ground surface; consequently,
downward migration of contaminants would be impeded. Shallow groundwater
is encountered infrequently and, when encountered, is found as small zones
perched on top of fine-grained soils.
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Waterfront

The Cut-and-Cover Tunnel and Elevated Structure Alternatives would be
constructed along the waterfront. A profile of subsurface conditions in the central
area is shown in Exhibit 4-2. The soil deposits along the waterfront are affected by
the Duwamish River, Elliott Bay, and the hills of Seattle. Beach deposits in Elliott
Bay were reworked and then overlain by alluvial deposits from the Duwamish
River and landslide debris from higher ground to the east of the shoreline. In
some areas, these deposits were also interbedded with each other (alternating
thicknesses of beach, alluvial, and landslide deposits). The area of the proposed
cut-and-cover tunnel or elevated structure along the waterfront is underlain by
glacially overridden soils at depths ranging from about 10 to 80 feet bgs.

The glacially overridden soils are overlain by looser or softer soils that have not
been glacially overridden and include fill, alluvium, estuarine, beach, landslide,
and reworked deposits. Typically, the fill is thinner at the south end of the
segment and generally thickens to the north. Fill thickness along the west side of
the alignment ranges from 15 to 50 feet and is roughly 10 to 20 feet thicker than
the fill deposits along the east side. The thickest fill deposits are located between
Madison Street and University Street. The local fill contains scattered to
abundant wood debris, including creosote-treated piles (vertical grain), driftwood
(cross-grain), and sawdust (as thick as 20 feet), and other debris, as discussed for
the south area.

Existing North Viaduct (Pike Street to South Portal of Battery Street Tunnel)

A generalized subsurface profile along the portion of the alignment (for the Cut-
and-Cover Tunnel and Elevated Structure Alternatives) that would replace the
existing viaduct is shown in Exhibit 4-3. The existing viaduct between Pike Street
and the south portal of the Battery Street Tunnel extends up a hillside where a
complex series of glacially overridden soils are present. Near the base of the hill,
recent deposits typically consist of fill deposits and recessional soil deposited
after the glaciers receded (not overridden). Very dense or very hard, glacially
overridden soils are located at depths ranging from as much as 45 feet bgs near
the base of the hill to only a few feet bgs in the upland areas near the south portal
of the Battery Street Tunnel.

Battery Street Tunnel

The soil along the Battery Street Tunnel consists of about 10 feet of fill, landslide
deposits, and gravel and sand and silt deposited when the glacier receded that are
not glacially overridden. A profile of the subsurface conditions is shown in
Exhibit 4-4. The depth to the top of glacially overridden deposits increases to
about 30 feet bgs at the south portal of the tunnel. Along the central and north
portions of the tunnel, clays, silts, and fine sands dominate the subsurface soils,
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reaching thicknesses of up to 70 feet. The lowermost soils along the tunnel
alignment consist of very dense, sandy gravel to gravelly sand.

4.1.3 North Area

Bored Tunnel Alternative

At the north portal of the bored tunnel, near the intersection of Sixth Avenue N.
and Thomas Street, the double-level roadway would exit the tunnel and extend
north in a cut-and-cover tunnel for the first 450 feet as it unbraids and becomes
shallower. At the north end of the cut-and-cover tunnel, the north- and
southbound roadways would be side by side and about 35 and 20 feet bgs,
respectively. They would continue in a retained cut and reach grade near Broad
Street. Broad Street would be filled in as part of the Bored Tunnel Alternative.
Along the cut-and-cover section in the north area, the retained excavation would
be filled in after the roadway structure is constructed The retained cuts and cut-
and-cover sections of the roadway and ramps would likely be supported by
soldier pile and lagging walls and/or diaphragm walls, such as secant pile walls.
The north area also would include a tunnel operations building located east of
Sixth Avenue N. between Thomas Street and Harrison Street, on the west half of
the block. Portions of the building would extend underground to match the
tunnel grade in this area (as much as about 80 feet bgs).

The surface streets above the SR 99 roadway would be connected at John,
Thomas, and Harrison Streets. The retained cut roadway along Mercer Street
from Fifth Avenue N. to Dexter Avenue N. would be widened from four lanes to
six lanes, requiring the construction of new retaining walls for the widened
roadway. Retaining walls would not be required along the south side of Mercer
Street from about Fifth Avenue N. to SR 99 and along the west side of Sixth
Avenue N. between Mercer Street and Harrison Street because of a future
planned development by the Gates Foundation that would lower the grade south
of Mercer Street. A curved Sixth Avenue N. would connect Mercer and Harrison
Streets. The new roadway would have a signalized intersection at Republican
Street.

The Broad Street retained cut roadway would be vacated and filled in from
Taylor Avenue N. to about Ninth Avenue N. Other fills would also be placed
within the cut-and-cover sections above the finished roadway structures to
restore the surface grade.

Cut-and-Cover Tunnel and Elevated Structure Alternatives

The Cut-and-Cover Tunnel and Elevated Structure Alternatives include lowering
the SR 99 roadway north of the Battery Street Tunnel into a side-by-side retained

SR 99: Alaskan Way Viaduct Replacement Project July 2011
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cut between the north portal and about Mercer Street. Modifications to the
existing portal walls and new retaining walls would be required.

Upgrades to existing on- and off-ramps would be constructed at Denny Way and
Roy Street. The existing Broad Street would be filled between Fifth and Ninth
Avenues N. to reconnect the local street grid. New bridges would be constructed
at Thomas and Harrison Streets. Mercer Street would be widened and continue
to cross under SR 99 as it does today. A tunnel maintenance building for the cut-
and-cover tunnel would be constructed adjacent to the west side of SR 99, near
Denny Way.

Subsurface Conditions

The north area is underlain by interlayered fine-grained and coarse-grained soils.
Silt, sand, and clay with varying amounts of gravel extend to depths of 15 to

40 feet bgs. In contrast to fill in the south area, fill in the north area contains little
debris and consists primarily of native material placed during the Denny Regrade
project, as discussed in Interim Letter CT-6, Geologic Characterization Report (GCR) —
Central Waterfront Tunnel (Shannon & Wilson 2010c). These soils are underlain by
very dense sand and gravel, with increasing silt content north of the north portal
of the bored tunnel. A profile of subsurface conditions and the proposed
excavation is shown in Exhibit 4-5.

For the Cut-and-Cover Tunnel and Elevated Structure Alternatives, the existing
roadway would be widened to a side-by-side retained cut, with most of the
excavation occurring on the west side of the existing SR 99 roadway. Subsurface
conditions are similar to those encountered along the bored tunnel alignment,
which is approximately 200 feet west of SR 99. The proposed excavation for SR 99
is shown on the profile in Exhibit 4-5.

The depth to groundwater is a function of the ground surface elevation and the
presence of occasional perched water-bearing zones. Between and beneath the
perched water-bearing zones that typically exist in the upper 20 feet of soil, the
fine-grained soils may be unsaturated down to the underlying water table
aquifer. Near the north end of the project area, the regional water table is
between 70 and 80 feet bgs, as the ground surface dips down toward Lake Union.

4.2 Field Data

Soil and groundwater samples have been collected from explorations and
monitoring wells completed as part of the Program. Soil and groundwater
samples were analyzed for potential contaminants that could affect handling and
disposal of soil and groundwater. Explorations with environmental sample
results completed between 2002 and April 2010 within 200 feet of the build
alternative alignments are shown in Exhibit 4-6.
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Sampling points located within 200 feet of the proposed alignments provide data
for a screening-level evaluation of soil and groundwater quality. Exhibits F-3 and
F-4 in Attachment F show the sampling locations and analytical results for organic
compounds that have been detected in soil and groundwater samples collected
for the Program. Results for pH are provided in Attachment F, Exhibit F-5.

The analytical data for fill material and native soil are discussed separately because
the environmental characteristics of these materials tend to differ significantly in
some areas. Fill material includes soil that was placed by humans, either in an
engineered or non-engineered fashion. Native soils include recent deposits

(e.g., alluvium, estuarine, and beach deposits) and older glacially overridden soils.
A more detailed description of the soil types encountered along the build
alternative alignments is included in Interim Letter CT-6, Geologic Characterization
Report (GCR) — Central Waterfront Tunnel (Shannon & Wilson 2010c).

The distribution and concentrations of potential contaminants for the Bored
Tunnel Alternative are provided by station in the CT-15 Environmental
Considerations Report (for the Bored Tunnel Alternative) (Shannon & Wilson
2010a). Potential contaminants for the Cut-and-Cover Tunnel and Elevated
Structure Alternatives are indicated in the Alaskan Way Viaduct and Seawall
Replacement Project Environmental Considerations Report (Shannon & Wilson 2005b).
The samples were analyzed for both organic and inorganic analytes. Because
metals were encountered at background levels in most of the samples, the metals
results were evaluated, but they have not been compiled for this report. The
complete results are provided in the reports listed in Section 3.8. The analytical
results for the detected compounds are summarized in Sections 4.2.1 and 4.2.2.

421 Soll

The soil samples were analyzed for a broad suite of chemicals of potential
concern. Of the 26 analytes for which MTCA Method A cleanup levels have been
established for unrestricted land use, 10 were detected in the soil samples. Of a
total of 1,400 soil samples analyzed for potential contaminants, 7 percent had
concentrations that exceeded the MTCA Method A cleanup levels. The MTCA
Method A unrestricted land use category of cleanup levels was used for the
evaluation because of the mixed land use along the build alternative alignments;
it uses conservative assumptions based on residential exposure scenarios. The
north area consists primarily of commercial properties, including hotels. In
addition, some land reclamation facilities use MTCA Method A criteria as the
basis of their acceptance criteria. The sampling locations and the types and
concentrations of contaminants in native soil exceeding the MTCA Method A
cleanup levels are indicated in Exhibit 4-7. MTCA exceedances in fill soils are
indicated in Exhibit 4-8.
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Exhibit 4-7. Native Soil Samples With Contaminant Concentrations Exceeding MTCA Method A Cleanup Levels

Analyte and Method

Oil-Range
Lead Petroleum Total cPAHs
Depth Arsenic  EPA Method  Hydrocarbons! Benzene Tetrachloroethylene  Trichloroethylene (TEF Adjusted)
Boring (feet EPA Method 6010 NWTPH-Dx EPA Method 8260  EPA Method 8260 EPA Method 8260  EPA Method 8270C — SIM
Area Designation bgs) 6010 (mg/kg)  (mglkg) (mgl/kg) (mgl/kg) (mgl/kg) (mgl/kg) (mgl/kg)
MTCA Method A cleanup levels 20 250 2,000 0.03 0.05 0.03 0.1
All Build Alternatives
South 1B-236 30 31
Central CB-15 53 1.3
Central CB-9B 60 48
Central EB-10A 26 0.15
Bored Tunnel Alternative Only
Central EB-18A 20 3.304
Central TB-226 189.5 47
Cut-and-Cover Tunnel and Elevated Structure Alternatives Only
Central GP-504 11 0.06
Battery TB-235 116 100
Street
Tunnel
North EB-20A 20 2,900
waterfront
North EB-20A 20 6.431
waterfront
North EB-21A 25 21
waterfront
North EB-21A 25 1.271
waterfront
North AB-12 13 120
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Exhibit 4-7. Native Soil Samples With Concentrations Exceeding MTCA Method A Cleanup Levels (continued)

Analyte and Method

Oil-Range
Lead Petroleum Total cPAHs
Depth Arsenic  EPA Method  Hydrocarbons! Benzene Tetrachloroethylene  Trichloroethylene (TEF Adjusted)
Boring (fee EPA Method 6010 NWTPH-Dx EPA Method 8260  EPA Method 8260 EPA Method 8260  EPA Method 8270C — SIM
Area Designation bgs) 6010 (mg/kg)  (mg/kg) (mgl/kg) (mgl/kg) (mgl/kg) (mgl/kg) (mgl/kg)

MTCA Method A cleanup levels 20 250 2,000 0.03 0.05 0.03 0.1
North AB-16 23 600
North GP-522 22 0.22 0.03
North GP-522 25 0.07
North TB-241 30 21
North TB-248 20 0.38
No. of detections exceeding <1% <1% <1% <1% <1% <1% <1%
MTCA cleanup level + no. of
samples in native soil tested for
analyte

Note: A blank cell indicates that either no test for the analyte was performed, or the concentration was less than the MTCA Method A cleanup level.

bgs = below ground surface

cPAHs = carcinogenic polycyclic aromatic hydrocarbons

EPA =U.S. Environmental Protection Agency

mg/kg = milligrams per kilogram

MTCA = Model Toxics Control Act

NWTPH-Dx = Northwest total petroleum hydrocarbon-diesel-extended

SIM = selective ion method (necessary for lower detection limit)

TEF = toxicity equivalency factor

1. QOil-range petroleum hydrocarbons include lubricating oil and heavy-oil-range hydrocarbons.
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Exhibit 4-8. Soil Samples From Fill With Contaminant Concentrations Exceeding MTCA Method A Cleanup Levels

Analyte and Method
Total cPAHs
Arsenic Lead/TCLP- Oil-Range (TEF Adjusted)/
EPA Lead 12 Cadmium/Mercury Petroleum Benzene Naphthalene?
Depth Method EPA Method EPA Method 6010B/EPA Hydrocarbons = Gasoline EPA Method EPA Method
Boring (feet 6010 6010/ Method 7471 NWTPH-Dx NWTPH-Gx3 8260 8270C-SIM
Area Designation bgs) (mg/kg)  (mglkg/(mgiL) (mgl/kg) (mg/kg) (mgl/kg) (mgl/kg) (mgl/kg)
MTCA Method A cleanup levels 20 250/5 2/2 2,000 100/30 0.03 0.1/5
All Build Alternatives
South CB-36A 10 760/0.2
South CB-37A 8 290/0.2
South CB-37A 15 27 280/NT5
South CB-43A 2 250/0.21
South EB-15A 19 22
South GP-309 7 1.64
South GP-311 10 350/0.52
South GP-314 10 37 440/0.2 0.56
South GP-408 3.5 5.52
South IB-1 2 29
South 1B-215 8 25 0.46
South IB-215 10 20
South 1B-216 2 0.18
South 1B-221 2 10U 0.04
South 1B-221 10 32 0.07
South 1B-222 9 0.13
South 1B-223 5 0.21
South 1B-232 10
South 1B-234 15 0.12
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Exhibit 4-8. Soil Samples From Fill With Concentrations Exceeding MTCA Method A Cleanup Levels (continued)

Analyte and Method
Total cPAHs
Arsenic Lead/TCLP- Oil-Range (TEF Adjusted)/
EPA Lead 12 Cadmium/Mercury Petroleum Benzene Naphthalene*
Depth Method EPA Method EPA Method 6010B/EPA Hydrocarbons Gasoline EPA Method EPA Method
Boring (feet 6010 6010/ Method 7471 NWTPH-Dx NWTPH-Gx3 8260 8270C-SIM
Area Designation bgs) (mglkg)  (mg/kg/(mglL) (mglkg) (mgl/kg) (mgl/kg) (mgl/kg) (mglkg)
MTCA Method A cleanup levels 20 250/5 2/2 2,000 100/30 0.03 0.1/5
South IB-236 3 0.53
South 1B-238 5 440/0.09 0.76
South 1B-238 5 NT 0.03 0.42
South IB-238 20 0.10
South 1B-242 2 0.22
South TB-101 1 290/0.5 U 0.29
South TB-203 6 260/3.8
South TB-211 5 10U 1.5
Central AH-22 19 Cadmium 2.2 0.87
Central AH-23 17 14.30
Central CB-2A 15 310/0.64
Central CB-5A 18 6,600
Central CB-8A 30 0.52
Central CB-8A 30.5 0.16
Central CB-8A 45 Mercury 5.2
Central CB-8B 47.5 0.66
Central CB-9A 28 250/0.2
Central CB-9B 30 2.65/120
Central CB-9B 60 2.65/79
Central CB-13A 45 270/0.49 2.52/160
Central CB-15 43 Mercury 7.1 0.49/210
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Exhibit 4-8. Soil Samples From Fill With Concentrations Exceeding MTCA Method A Cleanup Levels (continued)

Analyte and Method
Total cPAHs
Arsenic Lead/TCLP- Oil-Range (TEF Adjusted)/
EPA Lead 12 Cadmium/Mercury Petroleum Benzene Naphthalene*
Depth Method EPA Method EPA Method 6010B/EPA Hydrocarbons Gasoline EPA Method EPA Method
Boring (feet 6010 6010/ Method 7471 NWTPH-Dx NWTPH-Gx3 8260 8270C-SIM
Area Designation bgs) (mglkg)  (mg/kg/(mglL) (mglkg) (mgl/kg) (mgl/kg) (mgl/kg) (mglkg)
MTCA Method A cleanup levels 20 250/5 2/2 2,000 100/30 0.03 0.1/5
Central CB-15 53 1.27/50
Central CB-17A 40 3.25
Central CB-31 3 1000/0.38
Central EB-9A 10 360/0.31 Mercury 3.6
Central EB-9A 13 290/NT5
Central EB-10A 6 0.25
Central EB-10A 9 Cadmium 3.8
Central EB-19A 25
Central GP-16 15 0.59
Central GP-24 2 16,000
Central GP-321 6 820/1.1 2,800 0.99
Central GP-610 4 290/0.5 U 0.42
Central TB-104 7 0.34
Central TB-213 7 10U 0.06
Central TB-216 7 18.19
Bored Tunnel Alternative Only
Central CB-21A 20 250/0.36
Central CB-108 3 2,300
Central GP-201 5.5 0.21
Central GP-205 6 0.28
Central TB-325 2.7 1.55
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Exhibit 4-8. Soil Samples From Fill With Concentrations Exceeding MTCA Method A Cleanup Levels (continued)

Analyte and Method
Total cPAHs
Arsenic Lead/TCLP- Oil-Range (TEF Adjusted)/
EPA Lead 12 Cadmium/Mercury Petroleum Benzene Naphthalene*
Depth Method EPA Method EPA Method 6010B/EPA Hydrocarbons Gasoline EPA Method EPA Method
Boring (feet 6010 6010/ Method 7471 NWTPH-Dx | NWTPH-Gx3 8260 8270C-SIM
Area Designation bgs) (mglkg)  (mg/kg/(mglL) (mglkg) (mgl/kg) (mgl/kg) (mgl/kg) (mglkg)
MTCA Method A cleanup levels 20 250/5 2/2 2,000 100/30 0.03 0.1/5
Central TB-325 9.5 280/0.5U 0.14
Central TB-326 22.3 0.33
Central TB-403 11 3,300/0.5 U
Central TB-405 17 0.38
Central TB-406 23 330/0.5U 0.38
Central TB-411 12 780/0.62 0.36
Central UB-3 19 Mercury 2.3 211
Central UB-9 23 4,400/10
Central UB-103 9 21 130 0.019¢
Central UB-107 11 720/8.6
Cut-and-Cover Tunnel and Elevated Structure Alternatives Only
Central GP-13 6 2,500
Central GP-502 6 1.33
Central TB-103 3 2.78
Central TB-106 2.1 0.21
Central UB-109 10 0.34
Central UB-111 7.5 0.56
North AB-14 7 2,300
North waterfront EB-7A 8 22
North waterfront EB-8A 10 510 0.06 U
North waterfront GP-40 13 0.67
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Exhibit 4-8. Soil Samples From Fill With Concentrations Exceeding MTCA Method A Cleanup Levels (continued)

Analyte and Method

Total cPAHs
Arsenic Lead/TCLP- Oil-Range (TEF Adjusted)/

EPA Lead 12 Cadmium/Mercury Petroleum Benzene Naphthalene*

Depth Method EPA Method EPA Method 6010B/EPA Hydrocarbons Gasoline EPA Method EPA Method
Boring (feet 6010 6010/ Method 7471 NWTPH-Dx NWTPH-Gx3 8260 8270C-SIM

Area Designation bgs) (mglkg)  (mg/kg/(mglL) (mglkg) (mgl/kg) (mgl/kg) (mgl/kg) (mglkg)
MTCA Method A cleanup levels 20 250/5 2/2 2,000 100/30 0.03 0.1/5

Percentage of samples exceeding MTCA 1% 3%/2% <1% <1% 2% <1% 22%/<1%

cleanup level®

Notes: A blank cell indicates that either no test for the analyte was performed, or the concentration was less than the MTCA Method A cleanup level.
A bold number means the value exceeds the dangerous waste criteria, not the MTCA Method A cleanup level.

bgs = below ground surface

cPAHs = carcinogenic polycyclic aromatic hydrocarbons

EPA =U.S. Environmental Protection Agency

mg/kg = milligrams per kilogram

mg/L = milligrams per liter

MTCA = Model Toxics Control Act

NT = not tested

NWTPH-Dx = Northwest total petroleum hydrocarbon—diesel-extended

NWTPH-G = Northwest total petroleum hydrocarbon-gasoline-range

SIM = selective ion method (necessary for lower detection limit)

TCLP = Toxicity Characteristic Leaching Procedure

TEF = toxicity equivalency factor

U =not detected at the laboratory reporting limit

ITCLP results are compared with the dangerous waste criteria (WAC Chapter 173-303). For lead the value is 5 mg/L.

20nly the highest lead concentration in a boring was analyzed by TCLP for disposal characterization. All investigation-derived waste soil was combined in one drum.

3The cleanup level for gasoline-range petroleum hydrocarbons is 100 mg/kg when benzene is not present and 30 mg/kg when benzene is present.

4Naphthalene was analyzed by EPA Method 8260 for volatile organic compounds and EPA Method 8270C for semivolatile organic compounds.
Naphthalene results for either method are reported.

5This result was not the highest value in the boring. Another sample from the same boring was tested by TCLP.

¢Benzene was reported in this table even though the concentration was below the MTCA criterion because the presence or absence of benzene is a factor in determining

the appropriate cleanup level.
7Percentage was determined by dividing the number of samples that exceed the MTCA cleanup level by the number of samples tested for that analyte in fill.
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Less than 1 percent of the samples collected from native soil had concentrations
that exceeded the MTCA Method A cleanup levels. Arsenic was detected in six
samples at concentrations greater than the MTCA cleanup level of 20 mg/kg. An
elevated concentration of lead was detected in one sample, at 600 mg/kg, in the
north area. Lubricating oil was detected in one sample collected along the north
waterfront, at a concentration greater than the MTCA cleanup level of

2,000 mg/kg. Benzene was encountered at two locations along the waterfront, at
depths of 10.5 feet and 20 feet bgs. Chlorinated solvents (tetrachloroethylene and
trichloroethylene) were detected at depths of 22 and 25 feet in probes drilled
along Aurora Avenue N. The probes were drilled adjacent to the Vagabond Inn
site (currently Seattle Pacific Hotel), a former dry-cleaning operation with
documented soil and groundwater contamination. Elevated concentrations of
cPAHs (adjusted for toxicity equivalency factor) were detected in native soil at a
few locations along the waterfront. Localized cPAH contamination in native soil
is likely associated with creosote-treated timbers.

Land reclamation facilities have established 8.5 as the pH acceptance criterion.
Native soil with pH levels above 8.5 was encountered along the build alternative
alignments, at depths as much as 267 feet bgs. Elevated pH results were
encountered across a broad range of depths and distributed throughout the
study areas. No trend was evident. Of the samples tested for pH, 32 percent
exceeded 8.5.

As much as 50 feet of fill has been identified in the study areas. Metals,
petroleum products, benzene, PAHs, and naphthalene have been detected at
concentrations greater than the MTCA Method A cleanup levels in fill that would
be removed for all three build alternatives. Arsenic, lead, cadmium, and mercury
have been encountered at least once at concentrations greater than their
respective MTCA cleanup levels. No concentrations of metals in excess of the
MTCA Method A cleanup levels have been detected in the north area. Lead has
been detected by TCLP in two fill samples at concentrations that exceeded the
dangerous waste criterion of 5 milligrams per liter (mg/L). The fill samples were
collected from borings UB-107 and UB-9, which were located inland from the
waterfront, exclusively in the Bored Tunnel Alternative study area. Only boring
UB-107 (on Columbia Street between Western Avenue and Alaskan Way S.) was
located near a potential ground improvement area for the Bored Tunnel
Alternative, where fill soil may be removed as part of the spoils. Boring UB-9 was
located on Western Avenue between Spring Street and Madison Street. The
source of the elevated concentrations of metals in the fill is unknown.

Petroleum hydrocarbons and related compounds were encountered throughout
the fill soils underlying the waterfront and the south area. Lubricating oil was
identified as the primary petroleum contaminant; it was likely associated with the
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numerous railroads that operated in the area. Less than 1 percent of the samples
analyzed for petroleum had concentrations that exceeded the MTCA Method A
cleanup level of 2,000 mg/kg. Isolated detections of gasoline at concentrations
greater than the MTCA cleanup level of 100 mg/kg (30 mg/kg if benzene is also
present) have occurred. Benzene, which is typically associated with gasoline, has
also been identified at concentrations greater than the MTCA cleanup level of
0.03 mg/kg. Total cPAHs (adjusted for toxicity equivalency factor) is the
contaminant that most frequently exceeded the MTCA Method A cleanup level of
0.1 mg/kg (50 samples). A soil pH greater than 8.5 has also been encountered in
fill soils, without any apparent trend. The pH results are provided in
Attachment F, Exhibit F-5.

4.2.2 Groundwater

Widespread groundwater contamination or contaminated groundwater plumes
have not been detected in monitoring wells installed along the build alternative
alignments, although isolated instances of low-level contamination have been
identified. The analytical results for organic compounds with concentrations that
exceeded the MTCA Method A cleanup levels are provided in Exhibit 4-9.
Depending on the level of contamination, water generated during construction
may require treatment before discharge to the sewer. If groundwater is
reinjected, it must not degrade water quality (see Section 6.2.1).

Petroleum hydrocarbons were detected in scattered locations along the waterfront
portion of the bored tunnel alignment and in the south and the north areas.
Concentrations of lubricating oil and gasoline each exceeded the MTCA

Method A cleanup level once.

Low concentrations of cPAHs were detected at monitoring wells that were
installed in areas of long-term railroad use and/or in fill along Alaskan Way S.
When adjusted for toxicity equivalency factors, one groundwater sample
exceeded the MTCA Method A cleanup level of 0.1 microgram per liter (ug/L) for
total cPAHs.

Scattered detections of VOCs occurred in samples from shallow groundwater in
the south area, in the bored tunnel area along the waterfront, and in the north
area. These detections were all less than the MTCA Method A cleanup levels,
with the exception of three samples. Vinyl chloride was detected in a sample
collected from monitoring well AB-4, at a concentration of 0.25 pg/L, which is
slightly greater than the MTCA Method A cleanup level of 0.2 pg/L. Monitoring
well AB-4 was installed at the northwest corner of Republican Street and Aurora
Avenue N. in a perched groundwater zone. Benzene was detected in a sample
from monitoring well EB-9B (central area) at a concentration equal to the MTCA
Method A cleanup level of 5 pg/L. Tetrachloroethylene was detected in
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Exhibit 4-9. Groundwater Samples With Concentrations of Organic Compounds Exceeding MTCA Method A Cleanup Levels

Analyte and Method

Total cPAHs
Gasoline Oil-Range Petroleum Benzene Tetrachloroethylene Vinyl Chloride = EPA Method
Depth NWTPH-Dx Hydrocarbons - NWTPH-Dx!  EPA Method 8260 EPA Method 8260  EPA Method 8270C - SIM
Area Boring Designation  (feet bgs) (Hg/L) (Mg/L) (nalL) (nalL) 8260 (uglL) (nalL)
MTCA Method A cleanup level 800/1,0002 500 5 5 0.2 0.1
All Build Alternatives
Central EB-9B 524 5
Central CB-25A 127 0.11
Central near south portal CB-27A 53 2,000
Central near south portal CB-110A 60 1,400
North AB-4 6 0.25
Elevated Structure and Cut-and-Cover Tunnel Alternatives Only
North AB-12 13 2,000 7.5
Note: A blank cell indicates that either no test for the analyte was performed, or the concentration was less than the MTCA Method A cleanup level.
bgs = below ground surface
cPAHs = carcinogenic polycyclic aromatic hydrocarbons
EPA = U.S. Environmental Protection Agency
ug/L = micrograms per liter
MTCA = Model Toxics Control Act
NWTPH-Gx = Northwest total petroleum hydrocarbon—gasoline
NWTPH-Dx = Northwest total petroleum hydrocarbon—diesel-extended
SIM = selective ion method (necessary for lower detection limit)
1. Qil-range petroleum hydrocarbons include lubricating oil and heavy-oil-range hydrocarbons
2 If benzene is present, the cleanup level is 800 ug/L. If no detectable benzene is present, the cleanup level is 1,000 ug/L.
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monitoring well AB-12, located north of the project area, at a concentration of 7.5 ng/L,
which is greater than the MTCA Method A cleanup level of 5 pg/L.

The groundwater samples were analyzed for both total and dissolved metals.
Because of the high turbidity associated with groundwater samples collected with a
Geoprobe®, elevated concentrations of total metals may not be representative of
actual groundwater conditions. Therefore, the samples were also analyzed for
dissolved metals to assess the impact of the sampling technique.

Five metals (arsenic, cadmium, chromium, lead, and mercury) were detected at
concentrations greater than the MTCA Method A cleanup levels in groundwater
samples collected along the build alternatives alignment. A summary of the metals
results is provided in Exhibit 4-10. To support the permitting efforts, in 2010/2011
WSDOT conducted a study to determine baseline groundwater quality in the south
portal area. Nine monitoring wells were evaluated; five were completed in the
shallow aquifer and four were completed in the deep aquifer. Groundwater samples
were analyzed for 13 priority pollutant metals, diesel, gasoline, and VOCs. The
findings from this study will be used to evaluate groundwater management options
that will comply with the permit requirements. The study will be available in 2011.

Exhibit 4-10. Groundwater Samples With Concentrations of Metals Exceeding
MTCA Method A Cleanup Levels

Percentage
MTCA Method A Exceeding MTCA
Maximum Concentration Cleanup Level Method A Cleanup
Metal (ng/L) (ng/L) Level®
Arsenic Total 51 5 14
Dissolved 39 10
Cadmium Total 73 5 2
Dissolved 1 NA
Chromium Total 380 50 3
Dissolved 51 <1
Lead Total 84 15 5
Dissolved 31 <1
Mercury Total 21 2 <1
Dissolved 29 <1

Notes: A blank cell indicates that the results for all samples were below the MTCA Method A cleanup level.
If multiple samples were collected at one location, the highest value was selected and reviewed. The
percentage was determined assuming one result for each monitoring well location.
ug/L = micrograms per liter
MTCA = Model Toxics Control Act
NA =not applicable. No groundwater samples exceeded the MTCA Method A cleanup level for
dissolved cadmium.

1. Percentage was calculated by dividing the number of detections exceeding the MTCA Method A
cleanup level by 173, the number of monitoring wells sampled for metals.
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Dissolved methane has been detected in 83 borings along the build alternative
alignments. Concentrations ranged from 0.01 to 110 mg/L, with the highest
concentrations encountered at monitoring wells TB-204 and TB-206 (located on
Alaskan Way S., about 400 feet north of S. Royal Brougham Way). The results for
methane are provided in Attachment F, Exhibit F-4. Hydrogen sulfide (H2S) may
also be present; it occurs in areas of natural degradation of wood waste (organic
matter) and could be associated with the breakdown of bunker fuel. Abundant
wood waste is present between Railroad Way S. and S. King Street.

Additional groundwater monitoring wells will be installed to screen for potential
contaminants in groundwater that may affect discharge. The results will be
evaluated and provided as part of the ongoing engineering design.

4.3 Historical Land Use

Historical land use activities in the study areas were reviewed to identify
properties that have a high potential for contamination with hazardous
substances. Information about historical land use was obtained by a review of
data from public agencies and library resources. The land use of concern, source
of information, documented years of operation, and potential contaminants for
each site are provided in Attachment D. The location of each site, its potential
contaminants, and its potential impact on the build alternative are shown on
Exhibits 4-11, 4-12, and 4-13.

4.3.1 Contaminants of Concern

Based on historical activities, six general types of contaminants of concern have
been identified in the study areas; these contaminant types have varying levels of
toxicity and mobility that determine the significance of their presence to the
project.

e Mid- to heavy-range petroleum hydrocarbons (referred to in the text as
oil). These contaminants include diesel, bunker fuel, and lubricating oils.
Their historical uses were widespread and associated with a variety of
land uses. Diesel was used to heat businesses and homes. Bunker fuel
was used to powered ships (bunker fuel is usually low-grade coal or
heavy-oil). Lubricating oils were used extensively by the railroads. For
the most part, these contaminants are relatively low in toxicity, are not
particularly mobile, and tend to float on the water table rather than being
dissolved or dispersed throughout the water column. As a result, any
given leak or release of diesel or oil is not likely to have resulted in
widespread contamination.
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(See attachments D and G for summaries of each site)
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Moderate to High Risk

<l
<l
C |

Impact Ranking
for Validated Sites:
Low
Moderate

High

D Documented Release

-2

Parcel w/Site Designation -
if a site consists of multipal parcels, each

parcel recieves the same site designation.

60

2 Block w/Designation

———
H

-

Study Areas

Cut-and-Cover and Elevated Structure
Alternative Study Areas

I Bored Tunnel Study Area

Alignments

- Bored Tunnel Alignment

- Elevated Structure Alignment

- Cut-and-Cover Tunnel Alignment

Alaskan Way Viaduct Program Element

Historic Railroad Use

Fill
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