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1.0 INTRODUCTION 

This technical report provides background information and analysis to support the preparation of 
the Earth section of the Draft Environmental Impact Statement (EIS) for the Yesler Terrace 
Redevelopment Project located on the south slope of First Hill in Seattle, Washington (see 
Figure 1).  This document describes the affected earth environment and existing geologic 
conditions at the Yesler Terrace site, the potential impacts from existing soil and groundwater 
conditions related to future site development under the EIS alternatives, potential mitigation 
measures that may be implemented to address these impacts, and significant unavoidable 
adverse impacts, as applicable. 
 
This earth technical report has been prepared to support the environmental review process for 
the Yesler Terrace Redevelopment Project.  Additional site-specific subsurface investigations 
and geotechnical engineering analyses would need to be performed as part of the specific 
design and permitting of infrastructure and buildings associated with future site redevelopment. 
 

1.1 PROJECT DESCRIPTION 

The Seattle Housing Authority (SHA) is proposing the redevelopment of Yesler Terrace, a public 
housing community located near the intersection of Yesler Way and Broadway in Seattle’s First 
Hill neighborhood.  Yesler Terrace currently contains 561 units, housing approximately 1,200 
residents.  Redevelopment is proposed to create a mixed-income, mixed-use community that 
better serves existing and future residents.  The project would include a mix of affordable and 
market-rate housing, office, commercial, and community services uses, as well as parks and 
open space, and vehicular, pedestrian, and bicycle improvements.  It is anticipated that the 
redevelopment of Yesler Terrace would take up to approximately 15 to 20 years to complete. 
 
The assumed redevelopment of Yesler Terrace would include replacement of all existing low-
income housing units, as well as provision of supporting infrastructure, including improved 
streets and utilities, and new parks and open space.  Preliminary concepts call for a range of 
land uses including 1,500 to 5,000 residential units, 70,000 to 1.2 million square feet of 
office/institutional space, and 10,000 to 88,000 square feet of neighborhood commercial space. 
 

1.2 SITE DESCRIPTION 

The Yesler Terrace site comprises approximately 36.6 acres, and is generally bordered by I-5 
on the west, Alder Street and E Fir Street on the north, 12th Avenue on the east, and S Main 
Street on the south (see Figures 2 and 3). 
 
The site is currently developed primarily with 69 low-rise, two- and three-story wood-frame 
residential buildings.  Other structures include the Jesse Epstein office building, the Steam 
Plant, the Yesler Community Center, and various other buildings (see Figure 2).  The southern 
portion of the site includes a currently undeveloped area with steeper slopes that resulted from 
site grading associated with the Jackson Street Regrade conducted by the City of Seattle (City) 
between 1907 and 1910 and subsequent landsliding activity (see Section 2.5). 
 
For descriptive purposes, the Yesler Terrace site has been divided into four sectors that 
comprise the Planned Action area, and the area East of Boren, which is outside of the Planned 
Action area.  These five areas are indicated on Figure 2 and are described as follows: 
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 NW Sector: This approximately 12.1-acre sector is located in the northwest quadrant of 
the site and is bound by Alder Street to the north, Broadway to the east, Yesler Way to 
the south, and I-5 to the west.  It is developed primarily with 27 residential buildings, but 
also includes the Jesse Epstein office building and the Steam Plant.  Approximately 6.3 
acres are currently in public and private open space. 

 NE Sector: This approximately 5.7-acre sector is located in the northeast quadrant of the 
site and is bound by E Fir Street to the north, Boren Avenue to the east, E Yesler Way to 
the south, and Broadway to the west.  It is developed primarily with 11 residential 
buildings, with a portion of one used for SHA offices.  Approximately 2.5 acres are 
currently in public and private open space. 

 SE Sector: This 6.2-acre sector is located in the southeast quadrant of the site and is 
bound by Yesler Way to the north, Boren Avenue and 12th Avenue S to the east, S Main 
Street to the south, and 10th Avenue S to the west.  It is developed primarily with 16 
residential buildings.  Approximately 4.4 acres of the sector are currently in public and 
private open space. 

 SW Sector: This 10.8-acre sector is located in the southwest quadrant of the site and is 
bound by E Yesler Way to the north, 10th Avenue S to the east, the Pacific Rim Center 
building on S Jackson Street to the south, and I-5 to the west.  The northeastern portion 
contains the Yesler Community Center, which is owned by the City of Seattle and 
operated by the Seattle Parks and Recreation Department.  The western and 
southeastern portions are developed with 11 residential buildings.  Approximately 7.7 
acres of the sector are currently in public and private open space, including four 
community gardens/P-patches, the Yesler Community Center play area, and an athletic 
field (on property owned and managed by SHA).  The southern portion of the SW Sector 
includes approximately 0.8 acres of steep slope area.  Approximately 0.6 acres of 
unusable property (due to topographic and access constraints) lies to the south of the 
steep slope. 

 East of Boren Sector: The 1.8-acre East of Boren (EOB) sector is bound by E Fir Street 
to the north, 12th Avenue to the east, E Yesler Way to the south, and Boren Avenue to 
the west.  The western portion is developed with five residential buildings, while the 
eastern portion is vacant/undeveloped land.  Approximately 1.3 acres are in semi-private 
open space. 

2.0 AFFECTED ENVIRONMENT 

This section summarizes the affected earth environment and existing geologic conditions on 
and in the vicinity of the Yesler Terrace site. 
 
The subsurface conditions described in this report are based on available subsurface data from 
existing reports, published geologic mapping, a review of historical site grading and construction 
information, and site-specific subsurface explorations and reconnaissance activities conducted 
for this EIS-level evaluation.  The literature review included both in-house project files and 
outside sources.  Outside sources of information included: US Geological Survey maps; 
geologic maps from the Washington State Department of Natural Resources Division of 
Geology; borehole logs from the website GeoMapNW; City of Seattle Sensitive Areas Maps; 
City of Seattle Department of Planning and Development (DPD) construction and permitting 
files; historical landslide and grading documents maintained by the Seattle Department of 
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Transportation (SDOT); historical I-5 construction information from the Washington State 
Department of Transportation (WSDOT), and other sources.  The sources of information 
referred to in this technical report are listed in the references section. 
 
As part of this study, a focused subsurface exploration program was conducted by Landau 
Associates in the southern portion of the SW sector to better evaluate geotechnical conditions in 
the steep slope/slide area known to have undergone significant historical slope movement (see 
Section 2.5.4 and Attachments 1 and 2).  No other subsurface investigations were conducted for 
this EIS-level evaluation.  Additional site-specific subsurface investigations and geotechnical 
engineering analyses would need to be performed as part of the specific design and permitting 
of infrastructure and buildings associated with future site redevelopment. 
 
The geotechnical and geologic data collected and reviewed for this study varied across the 
project site in level of detail, depth of exploration, quality, usefulness, and availability.  However, 
the level of information gathered is considered adequate for an EIS-level evaluation and for the 
purposes of characterizing subsurface conditions at the site, understanding the potential 
impacts of the redevelopment alternatives, and identifying proposed and possible mitigation 
measures for site redevelopment. 
 

2.1 SITE TOPOGRAPHY 

The Yesler Terrace site generally slopes downward from north to south, although portions of the 
NE and SE Sectors slope to the east/southeast toward Boren Avenue and 12th Avenue S, and 
portions of the NW and SW Sectors slope to the west/southwest toward the WSDOT right-of 
way that slopes down to the I-5 retaining wall.  The site has an elevation change of 
approximately 150 feet (ft) from its highest point near the Harborview Medical Center complex to 
its lowest point located south of the S Main Street ROW and adjacent to the Pacific Rim Center 
building located on S Jackson Street.  Numerous rockeries and small retaining walls are present 
across the site that result in relatively moderately graded yards and open spaces punctuated by 
steep grade steps. 
 
The southern portion of the SW Sector and the off-site area south of the SE Sector is 
characterized by slopes that exceed a 30 percent grade.  These slopes are the combined result 
of: 1) the Jackson Street Regrade, a large earthworks project undertaken by the City between 
1907 and 1910 to provide flatter grades between the Central Business District and the Rainier 
Valley; and 2) subsequent landsliding activity on a portion of the cut slopes down to S Jackson 
Street. 
 
A detailed land survey was completed by Bush, Roed & Hitchings, Inc. to support the Yesler 
Terrace Redevelopment project.  The site-specific topographic data (with 1-ft contours) was 
used to identify those limited areas of the site with existing slopes greater than or equal to 
2.5 Horizontal:1 Vertical (2.5H:1V, or 40 percent) with a vertical change in elevation of at least 
10 ft (see Figure 3-2 in Attachment 3).  Under certain conditions, such slopes are delineated as 
“steep slope areas” where development can be prohibited by the City’s regulations for 
environmentally critical areas under Seattle Municipal Code (SMC) 25.09.  As part of the 
environmental review process for the Yesler Terrace project, SHA submitted documentation to 
the Seattle DPD to support a request for relief from the prohibition on steep slope development 
within the project site.  Landau Associates prepared documentation to support SHA’s 
application in a separate deliverable to CollinsWoerman; portions of this documentation are 
summarized in Attachment 3. 
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2.2 GEOLOGY 

This section summarizes the general geology, surficial geology, and the geologic units at the 
Yesler Terrace site. 
 

2.2.1 General Geology 

The project site is located in the central portion of the Puget Lowland physiographic province, an 
elongated north-south trending topographical and bedrock structural depression situated 
between the Olympic Mountains and the Cascade Range in western Washington.  The 
topography surrounding the project area is dominated by a series of north-south trending 
elongated ridges and glacial uplands.  The uplands are separated by large, glacially carved 
troughs that are now partially occupied by tidal waters or large lakes that have been modified by 
fluvial processes, which inherited the troughs following the retreat of the most recent ice sheet.  
The major troughs are now partially occupied by Puget Sound, Hood Canal, Lake Washington, 
Lake Sammamish, and the other large water bodies of western Washington (Liesch et al. 1963; 
Mullineaux et al. 1965; Booth 1987). 
 
The geology of the Puget Sound region includes a thick sequence of over-consolidated glacial 
and normally-consolidated non-glacial soils overlying bedrock.  Glacial deposits were formed by 
ice sheets originating in the mountains of British Columbia and from alpine glaciers that 
descended from the Olympic and Cascade Mountains.  These ice sheets extended into the 
Puget Lowland at least four times during the early to late Pleistocene Epoch (approximately 
150,000 to 10,000 years before present).  The southern extent of these glacial advances was 
near Olympia, Washington.  Between these glacial advances and after the last glaciation, 
portions of the Puget Lowland filled with alluvial sediments deposited by rivers draining the 
western slopes of the Cascades and the eastern slopes of the Olympics. 
 
The most recent glacial advance, the Fraser Glaciation, included the Vashon Stade, during 
which the Puget Lobe of the continental ice sheet advanced and retreated through the Puget 
Sound Basin.  Radiocarbon dates indicate that the Vashon ice sheet occupied the Puget Sound 
area about 15,000 years ago and retreated to the north approximately 13,000 years ago 
(Thorson 1981).  Existing topography, surficial geology, and hydrogeology in the project area 
were heavily influenced by the advance and retreat of the Vashon ice sheet. 
 
The Yesler Terrace project site is situated about midway along a north-south trending elongated 
glacial upland occupied by the Capitol Hill, First Hill, and Beacon Hill neighborhoods (note that 
as a result of the Jackson Street Regrade, an east-west cut between Main and Dearborn 
Streets now topographically separates Beacon Hill).  This upland is bounded by the Duwamish 
Trough to the west, the Rainier Valley to the southeast, and the East Madison Low to the 
northeast.  The glacial uplands are generally composed of very dense and hard glacial soils that 
were laid down during the advance and retreat of several glaciers, plus a less dense veneer of 
soils laid down during the final glacial retreat.  The Duwamish Valley is generally underlain by 
loose beach and river deposits, alluvium, and very soft to stiff estuarine deposits laid down since 
the last glacial ice age.  A large amount of loose fill was placed in the Duwamish Valley (and 
Elliott Bay) during the Jackson Street Regrade and other large earthwork projects in the late 19th 
and early 20th centuries.  Loose beach, river, and alluvial soils are present in the Rainier Valley 
and East Madison Low. 
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2.2.2 Surficial Geology 

With small exceptions, the surficial geology of the Yesler Terrace site is mapped as glacial till 
(Troost et al. 2005; Galster and Laprade 1991), although these practitioners indicate that minor, 
unmapped, local outwash and fill deposits are very common where till is mapped. 
 
The predominant soil unit mapped within the boundary of the project site is Vashon glacial till.  
Along the easternmost portion of the project site (east of 11th Avenue), Vashon recessional 
outwash is mapped.  Near the western and southern border of the site, pre-Olympia fine-grained 
soils (silt and clay with sand partings and interbeds) are mapped.  We reviewed a number of 
subsurface borings, test pits, cross sections, and other subsurface data catalogued at the 
Northwest Center for Geologic Mapping Studies website (GeoMapNW website 2010).  We also 
compared those logs with the soil conditions encountered during the subsurface investigation 
conducted in the southern half of the SW Sector.  In the NW and NE Sectors and in the EOB 
Sector, the near-surface soils described in logs of previous subsurface explorations are 
generally consistent with the mapped geology.  However, in the SW and SE Sectors, the near-
surface soils encountered in previous and current explorations indicate less dense soil 
conditions than what is suggested by the mapped geology.  Also, an extensive near-surface 
clay unit mapped along the south and west boundaries of the SW Sector is mapped as a pre-
Olympia fine-grained soil; in Landau Associates’ opinion, the soil appears to be more correctly 
identified as basal clay of Vashon age (i.e., “Lawton Clay”), and this unit is referred to as Lawton 
Clay throughout this report. 
 
Based on our review of subsurface information and understanding of past site development, 
fill/modified land is present in the vicinity of most existing and previous utilities, buildings, 
basements, retaining walls, rockeries, and other improvements at the site.  Small areas of 
fill/modified land are not mapped.  Along the southern half of the SW and SE Sectors, significant 
regrading occurred between 1907 and 1910 during the Jackson Street Regrade.  At these 
locations, regrading activity consisted almost entirely of cutting; however, subsequent 
landsliding resulted in a large amount of distressed properties and utilities, many of which may 
have been temporarily shored with fill, cribbing, or building rubble. 
 
Lawton Clay likely underlies most or all of the Yesler Terrace site.  This lake-deposited, over-
consolidated glacial clay is usually capable of providing moderate to relatively high bearing 
capacity and exhibits low compressibility.  Lawton Clay has a low permeability and inhibits 
downward migration of groundwater; where exposed in hillsides, it often contributes to slope 
instability of overlying soils.  This situation appears to exist along the southern and 
southwestern border of the project site.  Extensive landsliding occurred in this area following the 
Jackson Street Regrade, apparently due in large part to rapid drainage of disturbed, wet soils 
above the Lawton Clay. 
 
More detailed descriptions of the soil units are provided in the following sections. 
 

2.2.3 Geologic Units 

Typical descriptions of the geologic units present at the site are presented below, generally 
ordered from the shallowest (youngest) deposits to the deepest (oldest) units. 
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Fill/Modified Land 

The term “modified land” is used to describe surficial geologic conditions that have been 
“modified” by human activities such as, but not limited to, cutting, filling, grading, and leveling.  
Fill material at the project site is likely composed of glacial soils or alluvium that have been 
relocated from various locations and may consist of clay, silt, sand, and/or gravel.  Dumped 
rock, construction debris, demolition rubble, abandoned foundations and utility services, and 
boulders may also be present.  Locally, some efforts at compaction may have been made 
during placement of these fills, whereas in other areas limited efforts at compaction may have 
been made.  Consequently, the relative density of the fill could vary widely and specific 
engineering properties of the fill materials could be very different from location to location.  Fill 
material is likely to be encountered behind rockeries, basement walls, or other areas where 
below-grade construction has occurred.  Some demolition rubble, abandoned foundations, and 
abandoned utilities are likely present in the landslide areas along the southern portion of the 
site, and may be present to some degree in all of the project sectors. 
 

Landslide Deposits 

Landslide deposits typically consist of intermixed debris from nearby soil units transported 
downslope as landslides, slumps, and earth flows.  At the project site, landslide deposits would 
likely consist of a mixture of overlying materials (fill/modified land and debris) and Vashon 
glacial till and outwash, plus any incorporated soil from the underlying Lawton Clay; some 
organic debris may be embedded in the slide debris. 
 
The subsurface explorations that Landau Associates advanced in the steep slope/landslide area 
in the SW Sector of the site included borings located above and within the slide mass present 
along S Main Street.  Landslide deposits that were encountered primarily included loose, wet 
granular soils that appeared to be derived predominantly from outwash materials above the 
Lawton Clay, plus a thin, weakened zone of soft, wet clay at the top of the Lawton Clay unit. 
 

Vashon Recessional Outwash 

During the last episode of Vashon-era glaciation, meltwater streams emanating from retreating 
glaciers deposited stratified sand and gravel materials.  Hummocky, unsorted masses of sand 
and gravel were deposited at the glacial ice margins as the ice retreated.  These stratified or 
unsorted sand and gravel deposits are termed “recessional outwash.”  This unit has not been 
overridden by glacial ice and is usually medium dense, ranging in composition from silty fine 
sand to clean coarse gravel with occasional cobbles and boulders.  The unit is typically 
permeable and well drained, although it may be wet where water flow is retarded by less 
permeable underlying soils, such as around closed depressions in the surface of underlying 
glacial till.  It may also exhibit local layers that are silty or clayey, and which may also contribute 
to perched groundwater.  Where present at the site, recessional outwash may exist at depths of 
up to about 20 ft below ground surface (BGS). 
 

Vashon Glacial Till 

Glacial till typically consists of a heterogeneous mix of gravelly sand with scattered cobbles and 
boulders in a clay/silt matrix deposited beneath glacial ice.  This very dense unit is locally 
referred to as “hardpan.”  Glacial till typically exhibits high shear strength and low 
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compressibility characteristics, as well as a low permeability that makes it generally unfavorable 
for infiltration of stormwater.  Pockets and interbeds of coarse material within glacial till may 
yield significant quantities of groundwater when exposed in excavations.  Competent sections of 
glacial till often form bluffs above Puget Sound.  The uppermost several feet may be weathered 
and are generally less dense than deeper, unweathered till.  Vashon glacial till is typically about 
5 to 30 ft thick, although in the SW Sector it may be thinner or not present at all locations. 
 

Vashon Advance Outwash 

While not mapped at the ground surface within the site, advance outwash is present at depth, 
as noted in current and previous explorations at the site and in deep excavations at the nearby 
Harborview Medical Center.  Advance outwash frequently underlies glacial till and could be 
encountered in excavations that penetrate through the glacial till.  Where till is not present, it 
may be overlain by recessional outwash or other younger soils.  Meltwater streams emanating 
from advancing glaciers deposited stratified glacial advance outwash.  Glacially overridden 
advance outwash typically consists of dense to very dense, silty fine sand to coarse gravel with 
cobbles and occasional boulders.  However, where not overlain by glacial till, it can be 
weathered to a medium dense condition and may be difficult to distinguish from recessional 
outwash.  The unit is highly permeable and, where underlain by low permeability soils (such as 
Lawton Clay), the unit can contain zones of perched groundwater.  Construction in 2005 at the 
Harborview Medical Center revealed the presence of at least 60 ft of advance outwash sands 
and gravels in deep excavations up to 80 ft BGS, although available data suggest that this soil 
unit thins considerably to the south. 
 

Lawton Clay 

Lawton Clay is a glacially-overridden, lake-deposited silty clay that predates the other near-
surface soil units at the project site.  It is typically very stiff to hard and has very low 
compressibility characteristics.  Logs of current and previous subsurface explorations indicate 
that sand partings, joints, and slickensides (locally smooth and partially polished crack surfaces) 
are common in this soil unit.  These features are generally recognized as relicts of stress-relief 
following ice unloading during the last glacial retreat; however, these features may have 
contributed somewhat to the landslides documented in the SE and SW Sectors of the site 
following the Jackson Street Regrade.  The intact strength of the clay is quite high, although the 
strength along local partings, joints, and slickensides may be much lower.  This clay unit retards 
the downward migration of groundwater and has the potential to cause instability in overlying 
soil.  Historical photographs and SDOT maintenance records indicate this latter mechanism was 
likely responsible for the widespread slope movements along the southern portion of the site 
following the Jackson Street Regrade. 
 

2.3 GROUNDWATER 

The primary shallow groundwater system at the Yesler Terrace site consists of perched, 
unconfined groundwater present at variable depths across the site.  There are no known active 
uses of groundwater (from domestic or industrial wells) at the site or in the site vicinity.  The site 
is not identified as a critical aquifer recharge area (CARA) on City or King County critical area 
maps. 
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A review of readily available subsurface exploration data in the vicinity of the site indicates that 
groundwater, where encountered, is typically greater than 15 ft BGS, and is perched both in fill 
or recessional outwash materials present above the glacial till, and in these soils and advance 
outwash materials present above the Lawton Clay.  Locally perched groundwater is also often 
present above clay or silt lenses within the outwash soils.  Many of the previous explorations in 
the area did not encounter groundwater; however, many of these explorations were relatively 
shallow. 
 
Previous and current explorations indicate that the upper contact of the glacial till generally 
follows the overall surface topography of the project site; this suggests soils above the till 
generally drain to the south, with portions draining to the southeast and southwest.  Greater 
amounts of groundwater may be encountered where localized depressions in the surface of the 
glacial till allow “pooling” above the till. 
 
Accumulations of groundwater perched above the Lawton Clay (typically at depths greater than 
20 ft BGS) may be more substantial, as this soil unit exhibits very low permeability 
characteristics and may not be sufficiently sloped to readily drain along its top surface to some 
lower location away from the site. 
 
Several drainage tunnels were constructed from the 1910s to 1930s in an effort to dewater soils 
in the vicinity of the Yesler Terrace site.  These tunnels are discussed in the summary of 
existing conditions for the SW Sector in Section 2.5.4. 
 

2.4 GEOLOGIC HAZARDS 

Washington State’s Growth Management Act (Chapter 36.70A RCW) requires all cities and 
counties to identify critical areas within their jurisdictions and to formulate development 
regulations for their protection.  Among the critical areas designated by the Growth 
Management Act are geologically hazardous areas, defined as such because of their potential 
susceptibility to landsliding, seismic, or other geologic events, or because of their past use (e.g., 
landfill).  These areas may not be suited for development consistent with public health and 
safety concerns without conducting specific studies during the design and permitting process. 
 
The City defines and identifies geologically hazardous areas in its Environmental Critical Areas 
Ordinance (City of Seattle Municipal Code 25.09) and has developed a Geographic Information 
System (GIS) mapping database of the geologically hazardous areas.  In general, before 
development is allowed in or immediately adjacent to mapped critical areas, detailed 
geotechnical studies must be conducted as part of the permit process to address specific 
standards relating to site geology and soils, seismic hazards, and facility design. 
 
A discussion of potential geologic hazards at the Yesler Terrace site is provided below. 
 

2.4.1 Steep Slope Hazards 

Steep Slope Areas are generally defined as those that rise at an inclination of 40 percent 
(2.5H:1V) or more with a vertical change in elevation of at least 10 ft.  Several small Steep 
Slope Areas are mapped by the City in and near the NW and NE Sectors of the project site (see 
Figure 3-1 in Attachment 3); however, site-specific topographic surveying and field 
reconnaissance conducted for the Yesler Terrace project reveals that these areas are typically 
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related to small rockeries or retaining walls and appear to have been misidentified as Steep 
Slopes on City maps.  The City has identified several Steep Slope Areas in the SW Sector and 
adjacent to the S Main Street ROW just south of the SE Sector (see Figure 3-1 in 
Attachment 3).  The locations of these areas largely coincide with the Known and Potential Slide 
Areas discussed in the following section.  The area of steep slopes present within the boundary 
of the site is approximately 0.6 acres.  A portion of the easternmost Steep Slope Area mapped 
in the SE Sector is retained by a cantilevered soldier pile wall along the west and north 
boundaries of the 225 12th Avenue S parcel and falls outside of the City’s definition of a steep 
slope. 
 
As part of the environmental review process for the Yesler Terrace project, SHA submitted 
documentation to the Seattle DPD to support a request for relief from the prohibition on steep 
slope development for the entire site; portions of this documentation are summarized in 
Attachment 3.  For the purpose of this report, it has been assumed that the Seattle DPD will 
grant SHA’s request and that the steep slope development standards under SMC 25.09.180 
would not apply to redevelopment at the Yesler Terrace site. 
 

2.4.2 Landslide Hazards 

Generally, landslide hazard areas can be defined as: 
 

 Any area with a combination of: 

– Slopes greater than 15 percent; 

– Impermeable soils (typically silt and clay) frequently interbedded with granular soils 
(predominantly sand and gravel); and 

– Springs or groundwater seepage. 

 Any area that has shown movement during the Holocene Epoch (from 10,000 years ago 
to present) or is underlain by mass wastage debris of that epoch 

 Any area subject to instability as a result of rapid stream erosion, stream bank erosion, 
or undercutting by wave action 

 Any area that shows evidence of, or is at risk from, snow avalanches 

 Any area located on an alluvial fan that is currently subject to, or potentially subject to, 
inundation by debris flows or deposition of stream-transported sediments. 

Areas of known landslides are included in the City of Seattle’s GIS mapping database.  Some of 
the mapped areas have a history of repeated landsliding.  Frequently, these areas of repeat 
landsliding are located within areas mapped as Steep Slope Areas.  Landslide deposits and 
landslide scars are indicators of past landslides. 
 
The degree of potential sloughing and sliding in landslide hazard areas varies with the 
steepness and height of the slope.  Steeper, higher slopes are more likely to create larger 
slides, whereas shorter slopes tend to produce smaller surficial sloughing.  Slopes that are 
susceptible to movement under non-earthquake (static) conditions also present a potential 
hazard under earthquake loading conditions. 
 



  
Yesler Terrace Earth Technical Report 
Draft EIS October 12, 2010 

10 

A large portion of the southern half of the SW Sector, including the area to the south of the 
prominent downward slope-break located south of the community center ball field, is mapped by 
the City as both a Known Slide Area and a Potential Slide Area (see Figures 3-4 and 3-5 in 
Attachment 3).  Additionally, certain areas along the southern margin of the SE Sector, along S 
Main Street, are mapped as Known and Potential Slide Areas.  These areas were affected by 
widespread landslide activity following the Jackson Street Regrade project in the early 1900s, 
as discussed in Attachment 2. 
 
One other Known Slide Area is mapped by the City at 1019 S Washington Street; the slide was 
relatively small in scale, appears to have resulted from improper construction, and does not 
appear to be related to the large slide area to the south.  No other Known or Potential Slide 
Areas are mapped at the Yesler Terrace site. 
 
As part of this EIS-level study, Landau Associates conducted site-specific explorations and 
analyses to determine the subsurface conditions and landslide mechanisms present in the SW 
Sector and along the portion of S Main Street to the south of the SE Sector.  The results of 
these explorations and analyses are presented in Attachment 1. 
 

2.4.3 Seismic Hazards 

Seismic hazard areas are generally defined as those areas subject to severe risk of earthquake 
damage as a result of ground shaking, ground rupture, soil liquefaction, or tsunamis.  Ground 
shaking can occur large distances from the earthquake source, ground rupture only occurs 
along the active fault trace, liquefaction requires a certain combination of soil and groundwater 
conditions at the site, and tsunamis can occur far from a fault rupture or massive landslide in a 
water body. 
 

Ground Shaking and Ground Motion Amplification 

The entire Puget Sound region lies within a seismically active area, and moderate to high levels 
of ground shaking should be anticipated during the design life of structures at the Yesler 
Terrace site.  Structures at the project site would likely be founded on dense to very dense, 
glacially overridden soils, medium dense to dense recessional outwash, or on very stiff to hard, 
glacially overridden silt and clay.  Ground motion amplification due to soft soil conditions does 
not present a significant risk at the site.  Seismic design using current design codes and 
generally accepted engineering standards and practices would be conducted during the design 
phase of the future site improvements.  This includes use of the current version of the 
International Building Code (IBC), which contains provisions to address life safety issues and 
incorporates data obtained from recent seismic events in the seismic design standards. 
 
The U.S. Geological Survey and other researchers continue to evaluate the presence and 
potential effects of fault systems in the Pacific Northwest that could affect seismic hazard 
assessments in the Seattle area.  Accordingly, seismic hazard assessments conducted during 
the design phase of future site improvements should use seismic hazard maps and data that 
have been updated to reflect the most current understanding of potential ground shaking at the 
project site. 
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Ground Rupture 

The Puget Sound region contains numerous fault zones, and the northern edge of the Seattle 
Fault Zone is located about one-third mile south of the southernmost part of the Yesler Terrace 
site (see Figure 4).  Geologic evidence unearthed on Bainbridge Island suggests that the most 
recent earthquake to rupture the ground surface occurred about 1,100 years ago with about 
20 ft of permanent vertical displacement at that location.  Future ground rupture may occur 
within the Seattle Fault Zone; however, the actual risk at the Yesler Terrace site posed by such 
ground rupture is considered to be relatively low given that the return period for large 
earthquakes on the fault that may rupture the ground surface is on the order of thousands of 
years.  Consequently, design against ground rupture would not likely be a significant part of the 
site-specific seismic design for future site improvements.  Seismic design using current design 
codes and generally accepted engineering standards and practices would be conducted during 
the design phase of the future site improvements. 
 

Liquefaction 

When shaken by an earthquake, certain loose, saturated soil deposits lose strength and 
temporarily behave as if they were liquid.  This phenomenon is known as liquefaction.  While 
pockets of loose, saturated fill or recessional outwash could potentially be present at some 
isolated site locations, the Yesler Terrace site is not mapped as a potential liquefaction hazard 
area, and the subsurface conditions reviewed for this EIS-level evaluation do not suggest that 
liquefaction would be a significant or widespread risk at the site. 
 

Tsunamis 

Tsunamis are earthquake-generated waves that occur in open water bodies.  The location and 
elevation of the Yesler Terrace site indicate that the site would not be affected by a tsunami in 
Elliott Bay. 
 

2.4.4 Erosion Hazards 

Erosion hazard areas are defined as those areas containing soils that may experience severe to 
very severe erosion from construction activity.  The susceptibility to erosion is generally a 
function of soil type, topography, occurrence of groundwater seepage or surface runoff, and the 
built environment.  According to the King County Area Soil Survey (Snyder et al. 1973), the 
project site is in an urban environment where the erosion hazard is slight; however, certain soil 
types at the Yesler Terrace site may be susceptible to erosion when disturbed by construction, 
particularly on slopes exceeding 15 percent, which are relatively common at the site.  When 
unvegetated and/or disturbed, glacial till, fill materials, and landslide debris are all considered 
severe to very severe erosion hazards on slopes exceeding 15 percent.  However, erosion can 
be well managed or prevented entirely by proper construction practices and by properly 
designed and maintained drainage and erosion control measures. 
 

2.4.5 Settlement Hazards 

The project area is not in a mapped peat settlement-prone area.  Additionally, the site and 
adjacent areas are not known to be underlain by loose/soft compressible deposits that could be 
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subject to significant amounts of settlement due to loads imposed by heavy buildings or 
placement of fill materials as part of site regrading or retaining wall construction. 
 

2.4.6 Other Hazards 

The following potential hazards were evaluated and determined to not apply to the Yesler 
Terrace site. 

Landfill Areas 

No past or present landfills are known to be present at or near the project site.  Minor illegal 
dumping of trash is evident on the ground surface in the steep slope/landslide area in the 
southern portion of the SW Sector (as well as along the south side of S Main Street in the off-
site area south of the SE Sector).  It is understood that such dumping has been documented by 
the City as an ongoing nuisance for several decades.  The total accumulation of trash is 
estimated to be relatively small and could be removed as part of any surficial clearing/grading 
activities in the area. 
 

Flood-Prone Areas 

The site is not situated in a flood-prone area. 
 

Volcanic Hazard 

The site is not situated in a Mount Rainier volcanic hazard area. 
 

Sea Level Rise 

The location and elevation of the site relative to Elliott Bay indicates that it would not be affected 
by potential sea level rise. 
 

Coal Mine Hazard 

No coal mine areas are mapped in or adjacent to the site. 
 

2.5 SUMMARY OF NW, NE, SE, AND SW SECTORS 

This section presents a summary of certain existing earth-related conditions that have been 
identified for the NW, NE, SE, and SW Sectors.  A similar summary for the East of Boren Sector 
is provided in Section 2.6. 
 

2.5.1 NW Sector 

The NW Sector is bounded by Alder Street to the north, Broadway to the east, Yesler Way to 
the south, and I-5 to the west.  The sector topography slopes downward predominantly to the 
south, although portions adjacent to Broadway slope to the southeast and east, and portions 
near I-5 slope to the west/southwest.  A number of small rockeries and short retaining walls are 
present, plus many of the existing buildings have partially below-grade floors or “day-light” 
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basement levels.  Rockeries consisting of reused concrete slab fragments appear to have been 
a favored slope retention method at the site in the past. 
 
Existing development includes 27 residential buildings.  These are two- to three-story, wood-
framed, multifamily housing buildings on shallow foundations.  This sector also includes the 
Jesse Epstein building and the Steam Plant, which consist of heavier concrete and masonry 
construction; it is assumed these structures are supported on shallow foundations. 
 
The west boundary of the sector is separated from the I-5 travel lanes by a strip of land within 
the WSDOT ROW varying in width from approximately 60 to 100 ft and which slopes downward 
at a grade of approximately 35 to 40 percent.  These slopes are retained by a tall, cantilevered 
retaining wall along I-5 constructed by WSDOT in the 1960s; this wall consists of closely-
spaced, reinforced concrete cylinder piles approximately 10 ft in diameter (see selected I-5 
retaining wall construction drawings in Attachment 4). 
 
Just beyond the southwest corner of this sector, Yesler Way crosses over I-5 on a multi-span 
bridge.  The east end of the Yesler Way bridge is supported by a combined spread footing and 
counterfort retaining wall; based on our review of WSDOT construction plans, the counterfort 
wall retains soil placed as backfill in front of a staggered continuation of the concrete cylinder 
pile wall along I-5 to the north and south of Yesler Way. 
 

2.5.2 NE Sector 

The NE Sector is located in the northeast quadrant of the site and is bound by E Fir Street to the 
north, Boren Avenue to the east, E Yesler Way to the south, and Broadway to the west.  
Existing topography to the west of 10th Avenue slopes downward predominantly to the south, 
and between 10th Avenue and Boren Avenue slopes downward predominantly to the southeast 
and east. 
 
Existing construction in the sector includes 11 two- to three-story, wood frame, multifamily 
residential buildings.  A portion of one these buildings is an SHA management office.  As in the 
NW Sector, numerous rockeries and small retaining walls are present throughout the sector, 
plus partial below-grade and daylight basement walls constructed with concrete. 
 

2.5.3 SE Sector 

The SE Sector is located in the southeast quadrant of the site and is bound by E Yesler Way to 
the north, Boren Avenue and 12th Avenue S to the east, S Main Street to the south, and 10th 
Avenue S to the west.  Existing construction in the sector includes 16 two- to three-story, wood 
frame, multifamily residential buildings.  Except for the northwestern quadrant of the sector (i.e., 
closest to 10th Avenue S), which slopes to the south, most of the SE Sector slopes to the east.  
Along the southern margin of the sector, steep slopes and rockeries are present along S Main 
Street; note that the “dog-leg” extension of the roadway up to the north of the S Main Street 
ROW is owned by SHA. 
 
A commercial parcel at 225 12th Avenue S is not owned by SHA and lies outside of the sector.  
Along the west and a portion of the north side of this commercial parcel, an 11- to 17-ft tall 
cantilevered soldier-pile wall is present and retains soil behind the wall.  At the top of the wall, 



  
Yesler Terrace Earth Technical Report 
Draft EIS October 12, 2010 

14 

the ground surface slopes upward about 8 ft at about a 2H:1V slope to the area with SHA 
residential buildings and tenant yards. 
 
To the south of the S Main Street ROW, outside of the sector boundary, steep slopes with a 
history of movement are present.  Similar slopes are also present above a gravel road extension 
along the original S Main Street ROW.  At the toe of the steep slope below S Main Street, a 
large, one- to two-tier rockery was constructed to gain additional space for parking behind the 
commercial building at 1032 S Jackson Street. 
 

2.5.4 SW Sector 

The SW Sector is bound by Yesler Way to the north, 10th Avenue S to the east, the Pacific Rim 
Center building on S Jackson Street to the south, and I-5 to the west.  The sector topography 
slopes downward predominantly to the south, although the western portion near I-5 slopes to 
the southwest.  The northeastern portion contains the Yesler Community Center, and the 
western and southeastern portions are developed with 11 residential buildings.  This sector also 
contains the Yesler Center play area and ball field, and several community gardens/ P-patches. 
 
To the south of the residential structures and ball field, an area with existing steep slopes and a 
history of past landsliding is present down to the southern boundary of the sector near the 
Pacific Rim Center building.  These slopes, and the steep slope area to the south of the SE 
Sector (described in the previous section) appear to have resulted from the unrestrained 
movement of wet, disturbed soils overlying undisturbed Lawton Clay following the Jackson 
Street Regrade project undertaken by the City between 1907 and 1910.  The northern extent of 
the “cut” area of the Jackson Street Regrade generally coincides with the area of subsequent 
landsliding.  The slide area also coincides with the area of steepest roadway grades resulting 
from the Jackson Street Regrade, those roadway grades being between about 20 to 33 percent 
from S Main Street downward to S Jackson Street along 7th through 10th Avenues S. 
 
A collection of historical photographs, drawings, and engineering plans regarding the Jackson 
Street Regrade and subsequent landsliding are provided in Attachment 2.  These documents 
indicate a northward progression of shallow slope failures following regrading in the area.  
Numerous commercial and residential structures and utilities, primarily located north of S Main 
Street, were gradually or rapidly undermined and destroyed by movement of loose, wet soils.  
Photographs show building walls in partial collapse, collections of rubble, severed pipes, plus 
emergency wooden box drains and pedestrian boardwalks across the slide area.  It is unclear 
as to the amount of debris that was left in place, but it is likely that some utilities have not been 
thoroughly abandoned (such as gas, storm, and sanitary sewer conduits within the S Main 
Street ROW). 
 
A 1920s drawing of the slide-affected area (see Attachment 2) makes note of a seep exiting the 
slope, along with the presence of a shallow trench and box drain, near the location of Landau 
Associates’ exploration LAI-8 (see Figure 1-1 in Attachment 1).  This former seep area was 
explored during our site investigation, and a concentrated 5 gallon per minute water seep was 
observed in May 2010 flowing out of the slope, approximately 9 ft below the top of the existing 
slope break.  No other seeps were evident at that elevation; the seep was discharging onto the 
slope from west to east, as opposed to downslope, and this flow appeared to exit a pipe or box 
drain.  Additional exploration of this area in June 2010 confirmed that the seep was actually 
water discharging from an uncapped 1-inch irrigation line extending up the slope from the 
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southwest.  A shutoff valve was installed on this irrigation line that had been discharging water 
and locally saturating the slope for an undetermined length of time. 
 
In response to landslides that occurred following the Jackson Street Regrade, several drainage 
tunnels were excavated by the City, beginning in 1918.  These tunnels were approximately 5-ft 
tall, 4-ft wide excavations lined with timber supports.  After excavation, perforated pipe or drain 
tiles were installed, and then the excavations were reportedly backfilled with sand.  The 
drainage tunnels installed in the SW Sector (and a portion beneath S Main Street in the SE 
Sector) include: 

 A tunnel beneath 10th Avenue S from south of S Main Street to south of S Washington 
Street, plus drainage laterals along S Main Street and at the northern end of the tunnel, 
draining to the south.  The outfall of this drainage tunnel apparently “daylights” at the 
ground surface near the center of the 10th Avenue S ROW, approximately 33 ft north of 
the current 10th Avenue S road stub off S Jackson Street and south of the S Main Street 
ROW.  During our subsurface exploration program, Landau Associates encountered 
timber fragments in boring LAI-5 at depths of approximately 35 and 40 ft BGS that are 
suspected of being associated with the timber supports at the drainage tunnel crown and 
floor. 

 A tunnel beneath S Washington Street from 10th Avenue S to 11th Avenue S (11th 
Avenue no longer exists at this location), draining to the east.  Whether this tunnel still 
exists and has a maintained outfall is unknown. 

 A deep tunnel beginning at S Jackson Street and extending northward beneath 8th 
Avenue S to S Washington Street, then heading east along S Washington Street to 
10th Avenue S, draining to the south.  This tunnel was intercepted by WSDOT during 
construction of I-5 in the 1960s, with flows directed into the I-5 stormwater conveyance 
system. 

The location of these tunnels, plus profiles and general subsurface descriptions, are shown on 
drawings and documentation included in Attachment 2. 
 
Outside of the Yesler Terrace site boundaries but adjacent to the south and southwest portions 
of the SW Sector are two significant soil retention structures: 
 

 Along the southern boundary, the slope up to the north is supported by a soldier pile and 
tieback retaining wall, which also serves as the north wall of the Pacific Rim Center 
building.  This wall provides for two levels of subgrade parking and extends to the west 
boundary of the 9th Avenue S ROW to retain approximately 18 ft of soil to the north of 
the 9th Avenue S road stub off S Jackson Street.  Two to three levels of tiebacks extend 
north of the soldier pile wall and are designed for permanent support of the wall.  
According to available construction drawings, the uppermost tieback level is located 
approximately 4 ft below the existing grade behind the wall.  Tiebacks are declined 
below horizontal at 15 degrees with a total inclined length of up to between 69 and 103 ft 
to the north of the retaining wall.  We understand that a perpetual easement was granted 
by SHA to the owner of the Pacific Rim Center building for installation of these 
permanent tiebacks.  The presence of these permanent tiebacks will likely be a 
significant constraint to any redevelopment that involves deep excavations in the tieback 
zone located north of the Pacific Rim Center building and south of the S Main Street 



  
Yesler Terrace Earth Technical Report 
Draft EIS October 12, 2010 

16 

ROW.  Attachment 4 includes selected construction drawings of the Pacific Rim Center 
building and retaining structures. 

 Beyond the west/southwestern boundary of the SW Sector, a cantilevered retaining wall 
consisting of closely-spaced, reinforced concrete cylinder piles approximately 5 to 8 ft in 
diameter is present along the east side of the I-5 travel lanes (see selected I-5 retaining 
wall construction drawings in Attachment 4).  This retaining wall retains southwestern 
sloping soils in the WSDOT ROW located between I-5 and the Yesler Terrace site.  This 
retaining wall and the slope above extend from the north end of the I-5 elevated 
structure north of S Jackson Street up to Yesler Way, and then continues northward 
along the west side of the NW Sector, as described previously. 

2.6 EAST OF BOREN SECTOR 

The 1.8-acre EOB Sector is bounded by E Fir Street to the north, 12th Avenue to the east, E 
Yesler Way to the south, and Boren Avenue to the west.  Existing topography slopes downward 
generally to the southeast and east.  Existing construction in the western portion of the EOB 
Sector includes five, two- to three-story, wood frame, multifamily residential buildings.  
Construction in the EOB Sector is supported by shallow foundations.  The eastern portion is 
vacant/undeveloped, and relatively short rockeries or retaining walls are present that separate 
the lower, east half of the area from the west half. 
 

3.0 IMPACTS OF ALTERNATIVES 

This section describes the potential impacts of the EIS alternatives that are associated with the 
existing earth environment at the Yesler Terrace site.  Following a brief description of the EIS 
alternatives in Section 3.1, the earth impacts that apply to all of the redevelopment alternatives 
are summarized in Section 3.2, followed by a discussion of the relative differences in impacts 
under the alternatives in Section 3.3. 
 

3.1 DESCRIPTION OF ALTERNATIVES 

The EIS alternatives for the Yesler Terrace Project are generally described as: 
 

 Alternative 1 – Lower Density Alternative 

 Alternative 1A – Lower Density Alternative with Less Office 

 Alternative 2 – Medium Density Alternative 

 Alternative 3 – Higher Density Alternative 

 Alternative 4 – Residential Development under Current Zoning 

 No Action Alternative – Renovation and Replacement of Existing Buildings. 

Brief summaries of the five redevelopment alternatives and the No Action Alternative are 
presented in the following sections. 
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3.1.1 Alternative 1 

Alternative 1 represents the lower range of potential redevelopment of the site, with an assumed 
3.65 million square feet of housing-based/mixed-use redevelopment built over the assumed 15- 
to 20-year buildout period.  The intensity of development under this alternative would be highest 
in the NW Sector and lowest in the EOB Sector.  It is assumed that two existing on-site 
buildings (the Steam Plant and the Yesler Community Center) would remain. 
 
Housing would typically be comprised of a combination of mid-rise and high-rise buildings.  
Office and hotel development would occur in high-rise buildings in the NW Sector.  Parking 
would typically be provided in below-grade structures under buildings, plazas, and open space. 
 
It is assumed that limited transportation and utility infrastructure improvements would be 
required for this alternative.  The existing street grid would remain the same, with some 
widening along 10th Avenue, 10th Avenue S, and S Washington Street.  Water mains would be 
replaced south of Yesler Way and a new sewer main extension would be provided in the S Main 
Street ROW.  Stormwater improvements would include permeable pavement access roads, 
courtyards, and private sidewalks, bioretention planters and swales; stormwater vaults/tanks 
serving individual parcels could be used when necessary. 
 
Alternative 1 assumes that the existing steep slope/slide-prone areas along the southern portion 
of the SW Sector would not be redeveloped with new building construction. 
 

3.1.2 Alternative 1A 

Alternative 1A is similar to Alternative 1 and represents the lower range of potential 
redevelopment of the site, but with a lesser amount of office square footage in the NW Sector 
than Alternative 1.  This alternative includes an assumed 3.25 million square feet of housing-
based/mixed-use redevelopment built over the assumed 15- to 20-year buildout period. 
 

3.1.3 Alternative 2 

Alternative 2 represents the middle range of potential redevelopment of the site, with an 
assumed 4.52 million square feet of housing-based/mixed-use redevelopment built over the 
assumed 15- to 20-year buildout period.  The intensity of development under this alternative 
would be highest in the NW Sector and lowest in the EOB Sector.  It is assumed that only the 
existing Yesler Community Center building would remain. 
 
Housing would typically be comprised of a combination of mid-rise and high-rise buildings.  
Office and hotel development would occur in high-rise buildings in the NW Sector.  Parking 
would typically be provided in below-grade structures under buildings, plazas, and open space. 
 
It is assumed that substantial transportation and utility infrastructure improvements would be 
required for this alternative.  A new, more connected street grid would be developed under this 
alternative; this includes vacating the west half of S Main Street and the stub of 9th Avenue from 
S Main Street, relocating S Washington Street to the west; and realigning 10th Avenue S and 
extending a segment to S Main Street.  Water and sewer mains would be installed or replaced 
as necessary.  Stormwater improvements would include permeable pavement access roads, 
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courtyards, and private sidewalks, bioretention planters and swales; stormwater vaults/tanks 
serving individual parcels could be used when necessary. 
 
Alternative 2 assumes that the existing steep slope/slide-prone areas along the southern portion 
of the SW Sector would be regraded and stabilized as part of building construction. 
 

3.1.4 Alternative 3 

Alternative 3 represents the higher end of the redevelopment alternatives, with an assumed 
5.56 million square feet of housing-based/mixed-use redevelopment built over the assumed 15- 
to 20-year buildout period.  The description of Alternative 3 is similar to Alternative 2, except that 
Alternative 3 assumes a higher level of building redevelopment than Alternative 2. 
 

3.1.5 Alternative 4 

Alternative 4 assumes residential development under current zoning designations, with new 
residential buildings replacing existing residential buildings.  It is assumed that the existing 
Jesse Epstein office building, the Steam Plant, and the Yesler Community Center building would 
remain. 
 
Housing would typically be comprised of four-story low-rise buildings.  The existing Jesse 
Epstein building would comprise the only office component of this alternative.  Parking would be 
provided as a combination of surface and structured parking at or below grade under buildings 
and open space. 
 
It is assumed that limited transportation and utility infrastructure improvements would be 
required for this alternative.  Similar to Alternative 1, the existing street grid would remain the 
same, with some widening along 10th Avenue, 10th Avenue S, and S Washington Street.  Water 
mains would be replaced south of Yesler Way and a new sewer main extension would be 
provided in the S Main Street ROW.  Stormwater improvements would include permeable 
pavement access roads, courtyards, and private sidewalks, bioretention planters and swales; 
stormwater vaults/tanks serving individual parcels could be used when necessary. 
 
Alternative 4 assumes that certain portions of the existing steep slope/slide-prone areas along 
the southern portion of the SW Sector would be regraded and stabilized as part of construction 
of buildings north of the S Main Street ROW. 
 

3.1.6 No Action Alternative 

The No Action Alternative assumes continued use of the Yesler Terrace site as it currently 
exists and would entail repair, remodeling, and replacement of the existing housing units as 
buildings fail or on a programmed schedule.  Existing streets, utilities, and other infrastructure 
would be repaired as necessary over time. 
 

3.2 EARTH IMPACTS FOR REDEVELOPMENT ALTERNATIVES 

This section evaluates the potential effects that the existing earth environment at the site may 
have on redevelopment under the EIS alternatives, as well as how the alternatives could affect 
the earth environment at the site during construction and long-term operation.  An example of 



  
Yesler Terrace Earth Technical Report 
Draft EIS October 12, 2010 

19 

an impact associated with the existing earth environment would be potential landsliding of 
existing soils.  An example of a construction-related impact would be temporary excavations for 
building foundation construction.  For identified impacts, some potential mitigation measures are 
noted in this section to supplement the discussion in Section 5 – Mitigation Measures. 
 
Specific foundation support systems to be used for on-site improvements would be determined 
as part of the site-specific design and permitting of infrastructure and individual buildings 
associated with future site redevelopment.  Based on the presence of generally competent soil 
conditions over most of the Yesler Terrace site, along with the intent to construct one or more 
below-grade structured parking levels under buildings, it is anticipated that foundation support 
for most structures would likely be able to be provided by conventional spread footings and mat 
foundations, although drilled shaft foundations may be selected during design of some high-rise 
buildings at certain locations. 
 
Descriptions of the potential impacts associated with site redevelopment that generally pertain 
to all the EIS redevelopment alternatives are presented below and summarized in Table 1.  The 
differences in impacts among the EIS alternatives primarily relate to the relative degree of 
redevelopment and level of building and infrastructure construction under each alternative; a 
discussion of the relative differences in impacts under the EIS alternatives is included in 
Section 3.3. 
 

3.2.1 Geologic Hazard Impacts 

Geologic hazard impacts are discussed below in terms of how existing geologic conditions at 
the site could affect the Yesler Terrace redevelopment alternatives.  Many of the potential 
impacts due to geologic hazards can be mitigated by implementing effective design and 
construction techniques and selecting appropriate foundation and earth retention systems. 
 

Steep Slopes 

As discussed in Section 2.4.1, SHA has submitted documentation to the Seattle DPD to support 
a request for relief from the prohibition on steep slope development for the entire site.  It is 
assumed that the Seattle DPD will grant SHA’s request and that steep slope development 
restrictions would not apply to redevelopment at the Yesler Terrace site.  Impacts associated 
with redevelopment within and near the existing steep slope areas are discussed below in the 
Landsliding section. 
 

Landsliding 

As discussed in Sections 2.4.2 and 2.5.4, a large portion of the southern half of the SW Sector 
and land along the southern margin of the SE Sector along S Main Street is mapped by the City 
as both Known and Potential Slide Areas.  These areas were affected by widespread landslide 
activity following the Jackson Street Regrade project in the early 1900s (as documented in 
Attachment 2).  There is a potential for additional slope movement in this area of the site, which 
could be triggered by a seismic event; an increase in water levels caused by extended rainfall 
events or changes in drainage conditions; or grading or construction activities conducted in a 
manner that destabilizes the existing slopes. 
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Site redevelopment activities adjacent to or within the steep slope/slide-prone areas along the 
southern portion of the site would need to comply with the applicable Seattle DPD requirements 
for construction in landslide-prone critical areas, including SMC 25.09.080 requirements for 
complete stabilization of all portions of a site that are disturbed or affected by the proposed 
development. 
 
Site-specific analyses of development planned adjacent to or within the steep slope/slide-prone 
areas would be completed during the design and permit approval process to identify appropriate 
methods of slope stabilization and mitigate potential landslide impacts.  This would include 
conducting site-specific geotechnical investigations, slope stability analyses under static and 
seismic loading conditions, and proper design and construction of building foundations, earth 
retention structures, cut and fill slopes, and drainage and erosion control measures needed to 
properly stabilize the area.  In addition to protection of the existing drainage tunnels below the 
slide area, drainage provisions would likely include measures to collect and route both 
groundwater and surface water runoff away from slide-prone areas for discharge to appropriate 
downslope locations. 
 
Some movement of certain other permanent slopes (existing or new) could potentially occur 
during earthquake shaking, and site-specific investigations and analyses may also be necessary 
at certain other slopes at the site. 
 

Ground Shaking 

The entire Puget Sound region lies within a seismically active area, and the potential for 
moderate to high levels of ground shaking should be considered during the specific design and 
permit process for future site improvements.  Seismic design using the most recent design 
codes and generally accepted engineering standards and practices would be conducted during 
the design phase of the future site improvements.  This includes conducting site-specific seismic 
analyses when appropriate, and use of the most recent version of the International Building 
Code (IBC), which contains provisions to address life safety issues and incorporates data 
obtained from recent seismic events in the seismic design standards. 
 

Ground Rupture 

The northern edge of the Seattle Fault Zone is located about one-third mile south of the 
southernmost part of the Yesler Terrace site (see Figure 4).  Future ground rupture could 
potentially occur within the Seattle Fault Zone; however, the actual risk at the Yesler Terrace 
site posed by such ground rupture is considered to be relatively low given that the return period 
for large earthquakes on the Seattle Fault that may rupture the ground surface is on the order of 
thousands of years.  Consequently, design against ground rupture would not likely be a 
significant part of the site-specific seismic design for future site improvements.  Seismic design 
using the most recent design codes and generally accepted engineering standards and 
practices would be conducted during the design phase of the future site improvements. 
 

Groundwater 

As previously discussed, the primary shallow groundwater system at the Yesler Terrace site 
consists of perched, unconfined groundwater present at various depths (typically greater than 
15 ft BGS) across the site.  There are no known uses of groundwater (from domestic or 
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industrial wells) at the site, and site redevelopment would not include installation/use of any new 
water supply wells, so there would be no associated impacts to groundwater. 
 
The site is not identified as a critical aquifer recharge area on City or King County critical area 
maps.  Site redevelopment would typically replace existing impervious surfaces with new 
buildings and pavements; however, stormwater improvements would typically include use of 
permeable pavement access roads, courtyards, and private sidewalks, bioretention planters and 
swales.  The use of low impact development techniques to manage stormwater at appropriate 
locations at the site would tend to recharge groundwater.  Accordingly, no significant overall loss 
of recharge to the shallow aquifer is anticipated. 
 
While temporary excavation dewatering would likely be required for certain structures, the effect 
on groundwater would be temporary and localized (see the Construction Dewatering section 
below).  Foundations associated with future structures at the site could potentially have some 
localized effect on groundwater movement; however, groundwater would divert around relatively 
impervious foundation zones and these structures would not likely impact the regional 
groundwater flow system at the Yesler Terrace site. 
 

3.2.2 Construction Impacts 

Construction impacts are short-term impacts that could occur during the construction phase of 
site redevelopment.  The potential construction impacts related to the earth environment can be 
mitigated by implementing effective design and construction techniques and selecting 
appropriate foundation and earth retention systems. 
 

Erosion 

The Yesler Terrace site is located in an urban environment where the erosion hazard is 
relatively low.  However, when unvegetated and/or disturbed, the glacial till, fill materials, and 
landslide debris present at the site are considered severe to very severe erosion hazards on 
slopes exceeding 15 percent.  Site grading and construction associated with redevelopment 
under the EIS alternatives could cause erosion of exposed soil and soil stockpiles, which could 
potentially result in on-site and off-site transport of sediment.  Proper use of temporary erosion 
and sedimentation control measures and Best Management Practices would be implemented 
during construction of future site improvements to reduce the potential for erosion-related 
impacts (see the Mitigation Measures in Section 5 for additional details). 
 

Construction Excavations 

Temporary excavations would be required for the installation of future structures and 
infrastructure, including underground parking levels under buildings (currently assumed to range 
from about one to six levels), elevator pits, new/upgraded underground utilities, roadways, earth 
retention structures, etc.  Without mitigation, these excavations could have a potentially adverse 
effect on immediately adjacent existing and future structures (i.e., structures within a distance 
equal to about the depth of the excavation), utilities, and other improvements.  However, 
standard construction measures, such as use of properly designed and installed temporary 
excavation shoring systems, and properly constructed open excavations, would reduce the 
potential for such adverse impacts. 
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Construction Dewatering 

Temporary excavation dewatering may be required to control groundwater flow into certain 
excavations, particularly during the winter and spring months.  The process of excavation 
dewatering could cause some ground settlement and potentially damage to adjacent utilities 
and structures, although the presence of glacially-overridden soils at various depths would tend 
to limit this potential impact.  For the majority of relatively shallow excavations, temporary 
dewatering would probably be limited in scope and could likely be completed with conventional 
methods, such as grading to sumps and pumping.  Deeper excavations, especially those 
extending to within about 10 ft of the top of the Lawton Clay contact or founded in Lawton Clay, 
may require more extensive temporary dewatering design and implementation efforts.  
Dewatering would also be an important design and construction consideration for 
redevelopment in the vicinity of the steep slope/slide-prone areas near the southern portion of 
the site. 
 
The impact associated with temporary excavation dewatering depends on the required 
drawdown of the water table present at a specific location and depth.  Site-specific 
investigations and analyses during the design and permitting process would determine what 
structures may require or be influenced by temporary excavation dewatering.  Mitigation 
measures to control the potential impact of excavation dewatering include site-specific design 
and control of dewatering systems, minimizing the extent and duration of dewatering, and 
monitoring for settlement. 
 
Extracted groundwater could contain high turbidity (and potentially certain chemical 
constituents), which might necessitate special handling, treatment, and/or disposal methods.  
Mitigation measures could include monitoring to assess the quality of dewatering discharges 
and treatment, if needed, to comply with applicable state and local requirements. 
 

Placement of Structural Fill 

Each of the redevelopment alternatives would require various amounts of site grading and 
placement of structural fill associated with construction/modification of access roads, installation 
of utilities, construction of earth retention structures, local raising of site grades, etc.  Structural 
fill and backfill material placed as part of future site improvements should be densely 
compacted, which can cause ground vibrations in the immediate vicinity of the construction 
work.  However, placement of structural fill would not typically be expected to cause significant 
settlement/ground subsidence that could impact existing or future structures (onsite or offsite) in 
the immediate area of the fill (see Section 2.4.5). 
 
As previously discussed in the Landslide impact section, the redevelopment alternatives that 
would require placement of structural fill to modify site grades within or adjacent to the steep 
slope/slide-prone area of the site would require site-specific geotechnical investigations, slope 
stability analyses, and proper design and construction of earth retention structures, fill slopes, 
and drainage and erosion control measures as needed to properly stabilize the area.  Adjacent 
structures/surfaces would be monitored during construction to verify that no adverse ground 
movement occurs. 
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Foundation Construction 

Based on the presence of generally competent soil conditions over most of the site, along with 
the intent to provide one or more below-grade structured parking levels under buildings, it is 
anticipated that foundation support for most structures would likely be able to be provided by 
conventional spread footings and mat foundations, although drilled shaft foundations may be 
selected during design of some high-rise buildings at certain locations.  Foundation construction 
would typically require temporary excavation shoring and may require excavation dewatering, 
which could result in the potential impacts and use of mitigation measures discussed above for 
those construction activities. 
 
Conventional Spread and Mat Foundations 

Construction of conventional spread footings and mat foundations would use standard 
construction methods and equipment, and would not be expected to result in any significant 
noise, vibration, or settlement impacts.  Excavated soil would either be reused onsite as 
structural fill (if determined to be suitable for that purpose), or transported offsite to an 
appropriate disposal location. 
 
The size and depth of building foundations would vary across the site and would be determined 
as part of the site-specific design of individual structures.  The size and depth of foundations 
would depend on various factors that include the building loads, elevation of the lowest parking 
level, and site-specific soil and groundwater conditions. 
 
Drilled Shafts 

Drilled shafts could potentially be used for foundation support of certain buildings.  Construction 
of drilled shafts can be impacted by caving soils, soil heave, and large obstructions.  The 
installation of drilled shafts generally does not produce significant vibrations; however, 
installation of temporary casing can produce ground vibrations and localized ground settlement 
around the shaft construction area.  Drilled shafts create relatively large volumes of spoils and 
may require dewatering.  Potential mitigation measures for drilled shafts include using casing to 
control caving soils and monitoring the adjacent ground surface during construction. 
 

3.2.3 Operation Impacts 

No potential operational impacts of the EIS alternatives that are associated with the existing 
earth environment at the Yesler Terrace site have been identified. 
 

3.2.4 Indirect Impacts 

No potential indirect impacts of the EIS alternatives that are associated with the existing earth 
environment at the Yesler Terrace site have been identified. 
 

3.3 RELATIVE IMPACTS BY ALTERNATIVE 

With respect to soils and geologic hazards, the differences in potential impacts among the EIS 
alternatives would primarily relate to the relative degree of infrastructure and building 
construction, and assumed building heights, number of underground parking levels, and 



  
Yesler Terrace Earth Technical Report 
Draft EIS October 12, 2010 

24 

associated foundation loads associated with each alternative, as well as the degree of assumed 
redevelopment within and adjacent to the steep slope/slide-prone area along the southern 
portion of the site. 
 

3.3.1 Alternatives 1 and 1A 

Alternatives 1 and 1A represent the lower range of potential redevelopment at the site, with 
limited transportation and infrastructure improvements.  It is assumed that redevelopment could 
consist of a combination of five- to seven-story mid-rise buildings and 13- to 24-story high-rise 
buildings, with about 1.5 to 5.5 levels of associated underground parking.  It is assumed that 
about 465,000 cubic yards (yd3) of cut and about 57,000 yd3 of fill would be associated with site 
grading and building construction activities.  Alternatives 1 and 1A assume that the existing 
steep slope/slide-prone area along the southern portion of the site would not be redeveloped 
with new building construction. 
 

NW, NE, SE, and SW Sectors 

The potential impacts for Alternatives 1 and 1A are summarized in Section 3.2.  While some site 
grading and infrastructure improvements would occur in the existing steep slope/slide-prone 
area along the southern portion of the site, that area would not be redeveloped with new 
building construction.  Thus, Alternatives 1 and 1A would be expected to have the least amount 
of impact on the existing steep slope/slide-prone area and require less slope stabilization design 
and construction activities to mitigate those impacts. 
 

East of Boren Sector 

The potential impacts for the EOB Sector under Alternatives 1 and 1A consist of those 
summarized in Section 3.2, with the exception of those impacts associated with steep 
slope/slide-prone areas of the site. 
 

3.3.2 Alternative 2 

Alternative 2 represents the middle range of potential redevelopment at the site, with substantial 
transportation and infrastructure improvements.  It is assumed that redevelopment could consist 
of a combination of seven- to eight-story mid-rise buildings and 14- to 23-story high-rise 
buildings, with about 1 to 6.5 levels of associated underground parking.  It is assumed that 
about 745,000 yd3 of cut and about 108,000 yd3 of fill would be associated with site grading and 
building construction activities.  Alternative 2 assumes that the existing steep slope/slide-prone 
area along the southern portion of the site would be redeveloped with new building construction. 
 

NW, NE, SE, and SW Sectors 

The potential impacts for Alternative 2 are summarized in Section 3.2.  This alternative would 
require a greater level of earthwork and thus would have a greater level of earth-related impacts 
than Alternative 1.  Under this alternative, new building construction and substantial site grading 
and infrastructure improvements would occur in the existing steep slope/slide-prone area along 
the southern portion of the site.  Thus, Alternative 2 would be expected to have a significant 
potential impact on the existing steep slope/slide-prone area and require substantial slope 
stabilization design and construction activities to mitigate those impacts. 
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East of Boren Sector 

The potential impacts for the EOB Sector associated with redevelopment of the area under 
Alternative 2 would be expected to be similar to those under Alternatives 1 and 1A. 
 

3.3.3 Alternative 3 

Alternative 3 represents the higher range of potential redevelopment at the site, with substantial 
transportation and infrastructure improvements.  It is assumed that redevelopment could consist 
of a combination of six- to eight-story mid-rise buildings and 13- to 28-story high-rise buildings, 
with about 1.5 to 6 levels of associated underground parking.  It is assumed that about 730,000  
yd3 of cut and about 88,000 yd3 of fill would be associated with site grading and building 
construction activities.  Alternative 3 assumes that the existing steep slope/slide-prone area 
along the southern portion of the site would be redeveloped with new building construction. 
 

NW, NE, SE, and SW Sectors 

The potential impacts for Alternative 3 are similar to, although likely slightly greater than, those 
associated with Alternative 2.  Both Alternatives 2 and 3 would be expected to have a significant 
potential impact on the existing steep slope/slide-prone area and require similar and substantial 
slope stabilization design and construction activities to mitigate those impacts. 
 

East of Boren Sector 

The potential impacts for the EOB Sector associated with redevelopment of the area under 
Alternative 3 would be expected to be similar to those under Alternatives 1, 1A, and 2. 
 

3.3.4 Alternative 4 

Alternative 4 assumes new residential buildings would replace existing residential buildings 
under current zoning designations, with limited transportation and infrastructure improvements.  
Housing redevelopment would typically be comprised of four-story low-rise buildings, with 1 to 2 
levels of associated underground parking.  It is assumed that about 158,000  yd3 of cut and 
about 84,000 yd3 of fill would be associated with site grading and building construction activities.  
Alternative 4 assumes that the existing steep slope/slide-prone area along the southern portion 
of the site would be redeveloped with new building construction located north of the S Main 
Street ROW. 
 

NW, NE, SE, and SW Sectors 

The potential impacts for Alternative 4 are similar to, although significantly less than, those 
associated with Alternatives 1 through 3.  Alternative 4 would be expected to have a significant 
potential impact on the existing steep slope/slide-prone area and require substantial slope 
stabilization design and construction activities to mitigate those impacts; these impacts and 
associated slope stabilization requirements for Alternative 4 are expected to be greater than 
Alternatives 1 and 1A but less than Alternatives 2 and 3. 
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East of Boren Sector 

The potential impacts for the EOB Sector associated with redevelopment of the area under 
Alternative 4 would be expected to be similar to those under Alternatives 1 through 3. 
 

3.3.5 No Action Alternative 

The No Action Alternative assumes continued use of the Yesler Terrace site as it currently 
exists and would entail repair and replacement of the existing housing units and site 
infrastructure as necessary over time. 
 

NW, NE, SE, and SW Sectors 

No impacts associated with the earth environment have been identified for the No Action 
Alternative.  Under the No Action Alternative, any actions associated with further stabilization of 
the steep slope/slide-prone area along the southern portion of the site would be delayed or not 
conducted. 
 

East of Boren Sector 

No earth-related impacts have been identified for the No Action Alternative. 
 

4.0 CUMULATIVE IMPACTS 

This section describes the cumulative impacts of the proposed Yesler Terrace project in 
combination with other past, present, or foreseeable off-site actions in and adjacent to the 
project area.  Off-site actions in the project area include: 
 

 First Hill Streetcar Project – A streetcar route is planned for the neighborhood and would 
connect the First Hill neighborhood employment centers to the Sound Transit light rail 
system.  The proposed streetcar route would run along the Broadway and E Yesler Way 
ROWs.  Construction is currently anticipated to begin in late 2011. 

 King County Youth Detention Facility – A redevelopment of the facility is planned 
including demolition of the existing courthouse and an ancillary structure, and 
construction of a new facility.  Demolition is expected to begin in spring 2012. 

 Seattle University Major Institution Master Plan (MIMP) – This institution’s master 
planning process is evaluating multiple projects and redevelopment possibilities for 
expanding the Seattle University campus. 

Due to the distance of the King County Youth Detention Facility and Seattle University from the 
Yesler Terrace site (approximately 0.1 mile and 0.2 miles, respectively), the highly urbanized 
environment, and the scale of the proposed projects, cumulative impacts associated with the 
earth environment are not likely. 
 
Although the First Hill Streetcar project is proposed to run through the Yesler Terrace site, 
construction is expected to be limited to relatively minor, surficial earthwork within the existing 
Broadway and E Yesler Way ROWs; therefore, the impacts of the project would be expected to 
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be minimal.  No significant cumulative impacts associated with the earth environment are 
anticipated as a result of the First Hill Streetcar project. 
 

5.0 MITIGATION MEASURES 

The mitigation measures summarized in this section would be evaluated and used as necessary 
and appropriate to address the earth-related impacts of the Yesler Terrace Redevelopment 
project. 
 

5.1 ALL ALTERNATIVES 

Methods are available to build out the Yesler Terrace site under each EIS alternative without 
resulting in significant unavoidable adverse impacts.  Specific foundation support systems to be 
used for on-site improvements would be determined as part of the specific design and 
permitting of infrastructure and individual buildings associated with future site development.  
Site-specific studies and evaluations would be conducted in accordance with City of Seattle 
Municipal Code requirements and the provisions of the current version of the IBC. 
 

5.1.1 Construction 

Mitigation measures to limit impacts associated with the earth environment are summarized 
below. 
 

Steep Slope/Slide-Prone Areas 

Site-specific analyses of development planned adjacent to or within the steep slope/slide-prone 
areas along the southern portion of the site would be completed during the design and permit 
approval process to identify appropriate methods of slope stabilization and mitigate potential 
landslide impacts.  This would include conducting site-specific geotechnical investigations, slope 
stability analyses under static and seismic loading conditions, and proper design and 
construction of building foundations, earth retention structures, cut and fill slopes, and drainage 
measures needed to properly stabilize the area.  In addition to protection of the existing 
drainage tunnels below the slide area, drainage provisions would likely include measures to 
collect and route both groundwater and surface water runoff away from slide-prone areas for 
discharge to appropriate downslope locations. 
 

Erosion 

During construction, contractors would employ temporary erosion and sedimentation control 
measures and Best Management Practices to control erosion.  These measures would be 
consistent with City critical area and grading regulations, and could include the following: 
 

 Limit areas of exposure 

 Schedule earthwork during drier times of the year 

 Retain vegetation where possible 

 Seed or plant appropriate vegetation on exposed areas as soon as earthwork is 
completed 
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 Route surface water through temporary drainage channels around and away from 
disturbed soils or exposed slopes 

 Intercept and drain water from any surface seeps, if encountered 

 Use silt fences, temporary sedimentation ponds, or other suitable sedimentation control 
devices to collect and retain possible eroded material 

 Cover exposed soil stockpiles and exposed slopes with plastic sheeting, as appropriate 

 Use straw mulch and erosion control matting to stabilize graded areas and reduce 
erosion and runoff impacts to slopes, where appropriate 

 Incorporate contract provisions allowing temporary cessation of work under certain, 
limited circumstances, if weather conditions warrant 

 Construct stabilized construction entrances with rock pads or truck washing stations to 
limit excess soil materials from entering the right-of-way. 

Ground Shaking 

With proper design and construction procedures, no additional mitigation measures would be 
required. 
 

Ground Rupture 

With proper design and construction procedures, no additional mitigation measures would be 
required. 
 

Construction Excavations 

Impacts associated with temporary construction excavations would be mitigated through the use 
of properly designed and constructed excavation shoring systems.  The design and construction 
of excavation shoring systems would include an evaluation of nearby adjacent structures and 
utilities (e.g., the I-5 retaining wall located along the west side of the site, adjacent building 
foundations, existing drainage tunnels, etc.), and incorporate measures to limit impacts to 
adjacent structures and utilities. 
 

Construction Dewatering 

The impact associated with temporary excavation dewatering depends on the required 
drawdown of the water table present at a specific location and depth.  Site-specific 
investigations and analyses during the design and permitting process would determine what 
structures may require or be influenced by excavation dewatering.  Mitigation measures to 
control the potential impact of excavation dewatering include site-specific design and control of 
dewatering systems, minimizing the extent and duration of dewatering, and monitoring for 
settlement. 
 
Extracted groundwater may contain certain chemical contaminants and/or high turbidity, which 
might necessitate special handling, treatment, and/or disposal methods.  Mitigation measures 
could include monitoring to assess the quality of dewatering discharges and treatment, if 
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needed, to comply with applicable state and local requirements.  Also see the Environmental 
Health section of the Draft EIS for information on potential contamination at the site. 
 

Placement of Structural Fill 

Ground subsidence impacts, if any, could be mitigated by designing the fill to control adjacent 
settlements.  In addition, adjacent structures/surfaces could be monitored during construction to 
verify that no adverse settlement occurs. 
 
Placement of structural fill to modify site grades within the steep slope/slide-prone area of the 
site would require site-specific geotechnical investigations, slope stability analyses, and proper 
design and construction of earth retention structures, fill slopes, and drainage and erosion 
control measures as needed to properly stabilize the area.  Adjacent structures/surfaces would 
be monitored during construction to verify that no damaging level of ground movement occurs. 
 

Foundation Construction 

Foundation construction impacts could be mitigated by proper design and construction of 
temporary excavation shoring and dewatering systems.  Ground elevation surveys could be 
conducted in conjunction with pre- and post-construction inspections and photographic surveys 
of structures or facilities located near foundation construction activities. 
 

Drilled Shafts 

Casings could be installed to control caving soils during drilled shaft installation for deep 
foundation support of structures.  Vibration monitoring and ground elevation surveys could be 
conducted near construction activities.  Spoils generated during drilled shaft installation would 
be disposed of in accordance with applicable local, state, and federal requirements. 
 

6.0 SIGNIFICANT UNAVOIDABLE ADVERSE IMPACTS 

With implementation of the mitigation measures noted above, no significant unavoidable 
adverse impacts are expected for the earth element of the Yesler Terrace EIS alternatives. 
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