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EXECUTIVE SUMMARY

Geotechnical conditions and impacts were assessed for conceptual level improvements for 12
options for the Genesee Area basins and 16 options for the Henderson Area basins. Our review
included the collection and assessment of approximately 140 pre-existing soil and rock
exploration borings and test pits from our files and the University of Washington Mapping
Project, geologic hazard maps dealing with susceptibility to settlement, liquefaction, seismicity,
and slope instability, and man-made hazard maps, such as landfills. We also reviewed local
geologic maps.

The most prominent geologic feature in the area is the Seattle Fault, an east-west-trending 7- to
8-mile-wide deformed and offset zone that extends from Atlantic City Park on the south to
Leschi Park on the north and results in sandstone and shale bedrock exposed from Seward Park
and southward. Other significant features are the presence of soft clays and peats and loose
sands along the Lake Washington shoreline and in most of the low-lying valleys, a large garbage
fill in the Genesee Park area, and hard to dense glacial and interglacial deposits in the hilly areas.

Issues that may impact excavations for pump stations and treatment plants, construction of new
conveyance lines, and inline and offline storage pipes and tanks may include:

= Groundwater levels are coincident with or above lake level. Perched groundwater
tables may occur in granular layers above the lake level.

* Dewatering and permanent drainage may be required for structures near or below
groundwater level.

= Dewatering may result in consolidation of soft and loose soils and settlement of
adjacent structures unless adequately designed and monitored.

» Earthquake-induced liquefaction and lateral spreading could result in downdrag or
lateral forces on pile foundations, loss of foundation support, and/or lateral movement
of structures built in soft or loose post-glacial soils.

=  Watertight shoring may be required for most structures excavated to near or below
groundwater level.

* Driving of pile foundations into the hard or dense glacial soils or bedrock may be
difficult and may require pre-drilling.

» Loose sands and silts, and soft clays and peats, underlain by dense or hard glacial
soils occur along the Lake Washington shoreline and in most lowland areas, to
varying depths. Structures founded in or on these deposits may require deep
foundations or soil improvement to mitigate settlement.
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* Heavy ripping or blasting may be required to excavate substantially into the
sandstone/shale bedrock.

» Slopes adjacent to some sites are subject to deterioration and landslides.

* The Genesee Park landfill likely contains contaminated soils and groundwater, and
scattered methane gas pockets. The garbage fill is up to 40 feet thick. Special
precautions will be required to excavate, dewater, and found structures in these
garbage fills.
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PRELIMINARY GEOTECHNICAL EVALUATION
GENESEE AND HENDERSON COMBINED SEWER OVERFLOW (CSO)
REDUCTION PROJECT
SEATTLE, WASHINGTON

1.0 INTRODUCTION

This report presents the results of our preliminary geotechnical studies performed for the
proposed Genesee and Henderson CSO Reduction Projects. This preliminary geotechnical
evaluation is based on available exploration data derived from our files and published literature,
as well as our experience in the area. We understand that the project will involve improvements
in both in-line and off-line storage capacity, infiltration reduction, and pump station
improvements within the basins of the Genesee and Henderson Areas in Seattle, Washington.
Most of the improvements will be near the west shoreline of Lake Washington in the South
Seattle area, as shown in Figure 1.

Our evaluation was based on a review of existing soil and groundwater data derived from our
files, from the University of Washington Mapping Project (Troost et al., 2005), from published
literature and from our experience on projects in the Genesee and Henderson Areas. The logs for
approximately 140 borings and test pits were collected in the general vicinity of the proposed
project options. We have also utilized the City of Seattle’s geographic information system-based
maps of Environmentally Critical Areas, seismic hazard maps for Seattle, U.S. Geological
Survey maps of liquefaction potential in Seattle (Grant and Perkins, 1997), and City of Seattle
landslide potential assessments (Shannon & Wilson, 1997).

1.1 Genesee Area

The Genesee Area extends from Seward Park and Andrews Bay, northward to the Stan Sayers

Memorial Park and Genesee Park along the west shoreline of Lake Washington. We assessed

potential geotechnical issues regarding the conceptual project features in Basins 37, 38, 41, 42,
43, and 165. These potential issues are summarized in Table 1 and described below.

Indicated possible modifications for the Genesee Area that would likely have geotechnical
components and considerations include new inline and offline storage, construction of new pump
stations, force mains, gravity sewer and lakelines, and construction of large-diameter tunnels.
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1.2 Henderson Area

The Henderson Area extends southward from Seward Park, through Martha Washington Park,
and down to Atlantic City Park and Rainier Beach, along the west shoreline of Lake Washington.
We assessed potential geotechnical issues regarding the conceptual project features in Basins 44,
45, 46, 49, 47N, and 47S. These potential issues are summarized in Table 2 and described
below.

Indicated possible modifications for the Henderson Area that would likely have geotechnical
components and considerations include new inline and offline storage, expansion of existing
pump stations, new pump stations, force mains, gravity sewer and lakelines, and construction of
large-diameter tunnels.

2.0 GEOLOGY AND SUBSURFACE CONDITIONS
2.1 Topography and Geology

Seattle is located in the central portion of the Puget Lowland, a north-south-oriented elongated
topographic and structural depression bordered by the Cascade Mountains to the east and the
Olympic Mountains to the west. This lowland is characterized by a series of north-south-
trending ridges separated by deeply cut ravines and broad valleys. These ridges and valleys are
the result of glacial scouring and subglacial erosion. In general, the ground surface varies
between 400 feet elevation and sea level.

Geologists believe that the Puget Sound area has been subjected to six or more major glaciations
during the Pleistocene Epoch (2 million years ago to about 10,000 years ago), which filled the
Puget Lowland to depths of up to 3,600 feet, with a complex sequence of glacial and nonglacial
sediments. These glaciers originated in the coastal mountains of British Columbia. The
maximum southward advance of the ice was about halfway between Olympia and Centralia
(about 50 miles south of Seattle). During the most recent ice coverage of the central Puget
Lowland (Vashon Stade of the Fraser Glaciation), the thickness of the ice is estimated to have
been about 3,000 feet in the project area. The last ice covering the area receded about

13,500 years ago.

The distribution of the sediments in the Puget Lowland is complex because each glacial advance
partially eroded older deposits and deposited new sediments. During the intervening interglacial
episodes, the complete or partial erosion or the reworking of some deposits, as well as the local
deposition of other sediments, further complicates the geologic setting.
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Since the last glaciation, extensive landsliding has occurred along the steep flanks of the hills,
eroded valleys, and upland plateaus of Puget Sound. The accumulation of debris from the
numerous small- and medium-size landslides has resulted in a mantle of landslide deposits
covering intact soils along most steep slopes not exposed to erosion. Scattered, very large
rotational landslides and complexes of translational landslides are also evident along the steep
slopes in Puget Sound. Some of the very large landslides may have been caused by
oversteepening of the hillsides by glacial scouring and subsequent removal of ice support from
the flanks of the ridges during retreat of the Vashon ice sheet. More recent evidence suggests
that strong ground motions from past earthquakes may have also triggered some of these very
large landslides.

Bedrock outcrops are present in only a few locations in the Seattle area and occur most
prominently in the project area to the south of an east-west line extending from the City of
Bremerton to the west and to the south end of Lake Sammamish toward the east. In the project
area, bedrock outcrops as sandstone and basalt from the middle of the Bailey Peninsula or
Seward Park and Alaska Avenue and southward. This outcrop boundary has been identified as
the Seattle Fault, considered to be an active fault consisting of several sub-parallel east-west
splays and an extensive deformation zone extending as far north as Interstate 90.

2.2 Hydrogeologic Regime

The groundwater conditions in the Puget Sound area are highly variable. Groundwater flow is
controlled by glacial and post glacial stratigraphy and groundwater recharge/discharge
relationships. Groundwater recharge typically occurs in the upland areas of Seattle and moves
downward and laterally toward the lowland areas of Puget Sound and Lake Washington.

The complex glacial stratigraphy in the Seattle area has a strong influence on the nature of
groundwater flows. The direction of groundwater movement is controlled in part by the
permeability of the interlayer soil deposits. The permeabilities of glacial deposits typically differ
by several orders of magnitude between sand and gravel and hard clay and till. Consequently,
multiple sand, silt, clay, and till soil layers tend to form multiple perched and poorly connected
water bearing soil layers. Groundwater flow in the stratigraphically higher, coarse-grained high
permeability deposits, such as glacial outwash, flows horizontally and downward under
unconfined piezometric conditions. Groundwater in these soil units is often perched on top of
low-permeability till and lacustrine deposits. Much of the groundwater flows laterally and may

~ discharge as springs or seeps along the hillsides. However, a portion of this groundwater will
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percolate vertically downward through the lower permeability units to underlying higher
permeability soils.

2.3 Tectonics and Seismicity

Tectonically the Puget Lowland is located in the fore arc of the Cascadia Subduction Zone. The
tectonics and seismicity for the region are the result of the relative northeastward subduction of
the Juan de Fuca Plate beneath the North American Plate. The convergence of these two plates
results in complex north-south and east-west compression at the rate of about 0.3 to 0.4 inch per
year in the Puget Lowland. The north-south compression in the Puget Lowland is
accommodated by a series of west- and northwest-trending thrust faults extending to depths of
12 miles.

Movement along these thrust faults and associated faults have resulted in numerous historic and
pre-historic earthquakes. Historic earthquakes in the area have included the magnitude (Ms) 7.1
Olympia earthquake of April 13, 1949; the magnitude (mb) 6.5 Seattle-Tacoma earthquake of
April 29, 1965; and the recent February 28, 2001, magnitude 6.8 Nisqually earthquake. All of
these earthquakes resulted in ground shaking with maximum Modified Mercalli Intensities
(MMI) of about VII to VIII in the Seattle area. These levels of ground shaking are the maximum
vibratory ground motion estimated to have occurred along the project alignment during the

170 years of historical record, and are estimated to correspond to peak ground accelerations
between about 0.10 and 0.15 g. While actual recorded ground motions from the February 28,
2001, Nisqually earthquake in the project vicinity were generally in this range, peak ground
accelerations as high as 0.31 g were recorded at Seward Park where bedrock is exposed at
ground surface.

The east-west trending Seattle Fault Zone, extends for about 7 to 8 miles from Atlantic City Park
on the south to Leschi Park on the north along the west coast of Lake Washington, and is the
nearest potentially active fault to the project site. The fault extends from the Olympic Mountains
on the west to the foothills of the Cascades on the east. Recent geologic evidence indicates that
ground surface rupture from movement on this fault zone occurred as recently as 1,100 years
ago. Preliminary estimates of recurrence rates for the Seattle Fault are on the order of 3,000 to
5,000 years with a slip rate of 0.03 to 0.04 inch per year. Earthquake magnitudes of up to 7.7
have been postulated for movement on this fault.

21-1-21144-001-R 1 f.docx/wp/lkn 21-1-21144-001



SHANNON &WILSON, INC.

2.4 Subsurface Conditions

General soil types in the project area consist of normally consolidated post-glacial soils,

overconsolidated glacial and inter-glacial soils, and bedrock as defined on the legend in Figure 4

and described in more detail for the soil and rock units found in the project area as listed below:

2.4.1  Post-glacial Soils

Lake Deposits (Ql) — Depression fillings of fine-grained soils; generally very soft to
stiff, silt and clay with lenses and layers of sand and peat deposited in a lacustrine
environment, in slow moving water.

Beach Deposits (Qb) — Deposits along former shorelines; loose to dense sand and
gravel deposited by wave action.

Peat (Op) — Depression fillings of organic materials; very soft to soft, compressible
soil consisting primarily of plant and woody debris often interbedded with lake
deposits, and recessional lacustrine deposits.

Alluvium (Qal) — River, creek, or stream deposits; very loose to medium dense, silty
and gravelly sand.

2.4.2  Glacial and Pre-glacial Soils

Recessional Outwash Deposits (Qvr) — Sediment deposited as the glaciers retreated
from the area; loose to dense, layered to massive, sand and gravel. May contain
channel deposits of coarse gravel, cobbles, and boulders.

Recessional Lacustrine Deposits (Qvrl) — Depression fillings of fine-grained soils
deposited as glacial ice retreated; soft to stiff silt and clay, may contain fine sand
interbeds.

Vashon Ice-contact Deposits (Qvi) — Soils deposited against or adjacent to ice during
the wasting of glacial ice; irregular, heterogeneous and often reworked, loose to dense
silt, sand and gravel.

Vashon Till (Qvt) — Soil laid down along the base of glacial ice; very dense to hard
silt, sand, clay, and gravel, with scattered cobbles and boulders. Often contains lenses
and stringers of sand and gravel. Typically 5 to 40 feet thick.

Advance Outwash Deposits (Ova) — Sediment deposited by streams and rivers as
glacial ice advanced; dense to very dense, well-sorted and stratified sand and gravel,
with lenses of cobbles. Ranges from clean to very silty, and may contain lenses and
layers of silt. Locally over 200 feet thick.

Pre-Fraser glaciation Age Deposits (Qpf) — Dense, interbedded sand, silt, and gravel.

Pre-Fraser Coarse-grained Deposits (Qpfc) — Dense, clean to silty sand and gravel.
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*  Pre-Fraser Fine-grained Deposits (Qptf) — Hard, laminated to massive silt and clay
with sandy interbeds. Often highly fractured and may contain sand lenses and sand
dikes.

»  Pre-Olympia Glacial Deposits (Qpog) — Dense to very dense, interbedded and
intermixed, silt, sand, gravel, and till deposited by glacial action.

»  Pre-Olympia Coarse-grained Deposits (Qpoc) — Dense to very dense, clean to silty
sand and gravel, with some silt layers.

24.3 Bedrock

»  Blakely Formation (Tb) — Tertiary-age (65 to 1.8 million years old) medium to
coarse-grained sandstone, conglomerate, and minor siltstone.

2.5 Groundwater

Groundwater levels at the edge of Lake Washington are generally coincident with lake level, and
rise in subdued mimicry of the topography away from the lake. Perched water levels are also

likely to occur in sand layers and lenses underlain by much less permeable till, clay, and
bedrock.

3.0 GEOLOGIC HAZARDS

The site conditions in the Genesee and Henderson areas include a variety of geologic hazards
linked to the wide range of geologic, tectonic, and man-made conditions. Geologic hazards
include soft and compressible soils that are susceptible to settlement, marginally and unstable
slopes that have experienced or could readily experience landslides and mass wasting, soils
susceptible to liquefaction and/or lateral spreading, and a variety of man-made hazards, including
landfills with their attendant loose compressible debris and contamination, including methane
and other gaseous, liquid, and solid contaminated materials.

3.1 Settlement

Soft lacustrine and alluvial deposits, and man-made fill, are typically compressible, and prone to
long-term settlement under any increase in load. The landfill debris, underlying Genesee Park
and elsewhere, is highly variable and potentially weak and compressible. Peat deposits would be
even more settlement-prone than the soft clayey lacustrine deposits. Loose or soft saturated
deposits could also be subject to liquefaction-induced settlement. The geologic maps in

Figures 5 and 6 indicate the locations of identified soft clay (Ql) and peat (Qp) deposits.
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3.2 Steep Slopes and Landslides

The City has identified landslide-prone areas that include steep slopes, known landslide areas,
and areas with landslide potential because of geologic conditions. Steep slopes are defined by
the City as slopes steeper than an average of 40 percent and with at least 10 feet of vertical
change. Numerous small- to medium-sized recent or historic landslides have been mapped in
steep slope areas and landslide debris is present in many areas along the west shore of Lake
Washington. Landslide scarps are also present along much of the steep hillsides along the west
shoreline of the lake. Mapped steep slopes, existing landslides, and areas of potential landsliding
are shown in Figures 2 and 3. Scarp areas are shown as a dashed line, as indicated on the legend
in Figure 4, for the Genesee Area in Figure 5, and the Henderson Area in Figure 6. Pipelines
crossing steep slopes or potential landslides should be avoided if possible. If construction of a
pipeline across these features is necessary, the pipeline should be designed to accommodate
potential movement and deformation, or the area should be stabilized with drainage, buttressing,
unloading, etc.

33 Liquefaction and Lateral Spreading

The entire Genesee and Henderson Areas are located within the Seattle Fault and Deformation
zone, as indicated by the coarse, red rectangular grid overlying most of Figures 5 and 6. Portions
of the Genesee and Henderson Areas are underlain by normally-consolidated, non-glacial
(Holocene) soils that are susceptible to earthquake induced liquefaction, lateral spreading and
their associated effects. Soil liquefaction is a phenomenon in which excess pore pressure in
loose, saturated, granular soils increases during ground shaking to a level near the initial
effective stress, thus resulting in a reduction of shear strength of the soil (a quicksand-like
condition). The effects of liquefaction include the loss of bearing capacity for shallow
foundations, reduction in lateral and vertical capacities of deep foundations, ground surface
settlements, lateral spreading, and embankment instability. Additionally, liquefaction of soils
surrounding belowground structures could pose uplift concerns.

Potentially liquefiable deposits have been mapped (Grant and Perkins, 1997) and have been
incorporated by the City of Seattle as Environmentally Critical Areas. These mapped areas are
shown in Figures 2 and 3.

One of the major liquefaction-induced types of ground failure is lateral spreading. Lateral
spreading occurs because of pore-pressure buildup or liquefaction in the soil deposits underlying
sloping ground. It results in displacement of the sloping ground towards the “free-face,”
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typically adjacent to a waterway or slope. The amount of displacement from lateral spreading
depends on the severity of the liquefaction, distance to the free face, and height of the free face.
Lateral spreading is more likely to occur in the soft clayey lake deposits that rim Lake
Washington and occur in many of the low valleys adjacent to the lake.

34 Environmental Considerations

Landfill debris underlying Genesee Park and the surrounding area may pose environmental
concerns such as methane and/or chemical contaminants. Contaminated soils and groundwater
may be encountered during subgrade preparation for structures, or during excavation.
Contaminated groundwater could also be encountered during dewatering. Such soils and
groundwater, if encountered, would need to be properly handled, treated and disposed of.
Methane has also been identified in the Genesee landfill, and would need to be monitored and
dealt with for any subsurface construction.

4.0 CONCEPTUAL GEOTECHNICAL CONSIDERATIONS

Subsurface conditions and geotechnical issues associated specifically with Genesee and
Henderson Areas are presented in the following sections. Figures 5 and 6 present generalized
surficial geology and select geotechnical issues for the project areas. Representative logs of the
explorations that we used in our evaluation of the subsurface conditions near the project features
are included in Appendix A, Existing Subsurface Explorations. The conceptual geotechnical
issues for alternatives within each basin are included in Table 1: Genesee CSO Reduction —
Geotechnical Issues for Conceptual Level Design, and Table 2: Henderson CSO Reduction —
Geotechnical Issues for Conceptual Level Design.

In general, the subsurface conditions in the Genesee and Henderson Areas consist of loose and
soft lacustrine deposits in the lower lying areas and along the Lake Washington shoreline,
bounded and underlain by glacially overridden deposits, outwash sands and gravels, and bedrock
outcroppings in the southern portions of the basin. Peat deposits have been encountered in
several locations including areas of Genesee Park, around the intersection of 51% Avenue South
and Farrar Street, and south of Atlantic City Park.

4.1 General Geotechnical Considerations
4.1.1 Excavation Support

Depending on the soil and groundwater conditions at a particular excavation site, several
groundwater control and shoring options exist.
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Soldier pile and lagging walls, either cantilever or with tiebacks and/or bracing, are
commonly used for deep excavations or cuts in soils above the groundwater table, or where
dewatering is practical and dewatering-induced consolidation of nearby soft soils is unlikely.
This type of wall system would typically consist of placing a wide-flanged steel beam into a
predrilled, 24- to 30-inch-diameter hole and backfilling the hole with concrete. The soldier pile
spacing may vary between about 5 to 12 feet. Pressure-treated wood lagging or steel or concrete
lagging is installed between the soldier piles to provide support to the retained soil. The
excavation typically proceeds from the top down, and tiebacks are installed to provide additional
support if necessary (typically for walls higher than 12 to 15 feet). Soldier piles produce cuttings
during installation; therefore, soils would have to be screened for contaminants and handled
appropriately if encountered.

In soils with a high groundwater table, where dewatering may not be practical, such as in
clays or silts, or where dewatering could result in large disposal volumes or settlement impacts
on adjacent structure, then “tight” shoring may be appropriate. Tight shoring support systems
include: driven interlocking sheet piles, drilled and concreted secant piles, concrete slurry wall
panels, soil mixing, ground freezing, and several other construction methods. These wall support
systems may be applicable for both temporary ground support, and in some cases, also as final
support.

Another option, soil nailing, consists of either driving or drilling and grouting a series of
steel bars or “nails” behind the excavation surface and then covering the reinforced mass with
shotcrete and then a facing, the type of which is dependent on the function of the wall and the
desired aesthetics. The placement of steel dowels in the soil behind an excavation face in a fairly
close pattern increases the shear resistance of the soil against rotational sliding. Soil nail walls
are typically used to provide lateral stability for excavation cuts in competent soils, such as
dense, granular, glacially overridden deposits, which can either be dewatered or where the
groundwater level is beneath the bottom of the excavation. The walls are typically constructed
from the top down in about 5-foot vertical sections, which require that the native soil has a
standup time of at least 24 hours. Soil nail walls are less effective and not recommended for
providing support in soft, cohesive soils and loose fill soils. These walls are also not
recommended where extensive seepage occurs because it is difficult to install soil nails in a
seepage zone, and it is difficult to provide adequate drainage behind the wall face.
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4.1.2  Dewatering

Due to the relatively flat, low topography, groundwater levels are likely to be just a few
feet below ground surface near lake level. A high groundwater table would require the use of
relatively watertight shoring systems, in combination with localized dewatering as needed,
during excavation to control groundwater inflow and maintain a stable excavation. Dewatering
systems might include: vacuum-extraction well points, deep or shallow dewatering wells, or
sumps in the excavations, depending on the level of the static groundwater during excavation,
and the soil conditions surrounding the excavation. Typically, if the excavation is less than
about 3 feet below the groundwater table, sumps may be used for construction dewatering. If the
excavation is deeper than about 3 feet below the groundwater table, an active dewatering system
is usually necessary to prevent soil loss and/or instability of the excavation from hydrostatic
pressure. Dewatering efforts would typically begin some time prior to excavation below the
water table. This period is usually at least two weeks in order to provide sufficient pre-drainage
of soils. In our experience, dewatering soils with high fines contents, such as the lacustrine
deposits observed in the project vicinity, requires additional time for pre-drainage, relative to
soils with less silt.

Dewatering may cause consolidation and settlement of loose and soft soils adjacent to
excavations. If excavations are planned near settlement-sensitive structures, groundwater
recharge wells outside the excavation should be considered, or tight shoring might be used to
limit the need for thorough dewatering.

4.1.3 Permanent Drainage

Permanent groundwater control may be necessary at some sites, depending on the
particular project feature and groundwater levels. Structures constructed or founded beneath the
groundwater table or in perched water zones may require permanent drainage. Smaller amounts
of seepage could typically be controlled using passive systems such as perimeter footing drains,
and/or vertical drain mats. If significant amounts of groundwater are encountered, active
subdrain systems should be considered. Buoyancy-induced uplift of structures buried below the
groundwater table should be evaluated for both short-term construction periods and long-term
operating and maintenance periods.

4.14 Settlement

Construction activities, including excavation and dewatering, may induce changes in load
on the soils that result in consolidation and settlement of soft clayey and organic soils, and loose
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granular soils. Settlements of several inches to several feet may occur if the soft lacustrine clays
and peats are impacted by construction. Settlements of soft or loose soils may occur in response
to construction dewatering, excavation, and placement of fills. Significant dewatering can result
in measurable settlements for a few hundred feet beyond the excavation walls, unless
groundwater recharge is undertaken. Construction induced settlements of glacially overridden
hard or dense soils are generally minimal to non-existent except where lateral deformation of
retaining walls are allowed to occur.

4.2 Genesee Area Geotechnical Considerations

The following sections present geotechnical considerations for specific project alternatives as
identified in the Genesee CSO Reduction Project CSO Control Alternatives List, provided by
HDR, and included in Appendix B.

4.2.1 Basin 37 — Inline and Offline Storage Alternatives (OFF-100-37 and IN-100-
37

These alternatives include OFF-100-37 and IN-100-37 in the Genesee CSO Reduction
Project CSO Control Alternatives List. This alternative would involve either inline or offline
storage near the intersection of South Horton Street and Lake Washington Boulevard. Based on
surficial geologic mapping, and our experience, the site is likely underlain by geologically-recent
lacustrine clays and silts. The groundwater table is likely relatively high, and within about
10 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including settlement or uplift of belowground storage
structures. Due to the shallow depth of groundwater, buoyancy uplift effects should be
considered in designing the pipeline or tank. Permanent groundwater control may be necessary
at this site.

4.2.2  Basin 38 — Increased Capacity through Pump Station and Force Main
Improvements (TKC-101-38 and TKC-103-38)

These alternatives include TKC-101-38 and TKC-103-38 in the Genesee CSO Reduction
Project CSO Control Alternatives List. This alternative would involve upgrading Pump Station
5, as well as a new force main bypass of the Sand Catcher/Grit Chamber at Stan Sayres
Memorial Park. Based on surficial geologic mapping, nearby existing explorations, and our
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experience, the site is likely underlain by 5 to 30 feet of fill and/or geologically recent lacustrine
clays and silts over pre-glacial soils and glacial till. The groundwater table is likely relatively
high, and within about 10 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including settlement or uplift of belowground storage
structures. Permanent groundwater control may be necessary at this site. Liquefaction is
possible in the upper, loose and saturated soils. Liquefaction of soils surrounding belowground
structures could pose uplift concerns.

4.2.3  Basin 38 — 50" Avenue South Storage (OFF-101-38 and OFF-102-38)

These alternatives include OFF-101-38 and OFF-102-38 in the Genesee CSO Reduction
Project CSO Control Alternatives List. OFF-101-38 would involve constructing an about 3,400-
foot-long, 14-foot inner diameter tunnel for offline storage beneath 50" Avenue South. OFF-
102-38 would involve offline storage constructed beneath 50™ Avenue South using open cutting
techniques. Based on surficial geologic mapping, nearby existing explorations, and our
experience, the site is likely underlain by about 10 to 15 feet of loose to medium dense sand and
silt, overlying dense glacial deposits. The groundwater table likely varies from about 30 feet
below the ground surface at the north end of the proposed storage, to about 5 to 10 feet below the
ground surface at the south end of the proposed storage.

The relatively high groundwater table and presence of liquefiable soils at the south end of
the site could affect design and construction. Temporary dewatering and/or relatively watertight
shoring may be necessary during excavation at this site. The high groundwater table and
liquefiable soils may also pose long-term concerns, including seismic settlement or uplift of
belowground storage structures.

Tunneling is likely to be in mixed-face conditions with soft or loose saturated soils
adjacent to hard or dense soils. These mixed-face conditions pose a challenge for closed-face
tunneling boring machines and may warrant minor changes in alignment. Tunnel support would
likely be with bolted, gasketed, precast concrete segments.
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424  Basin 38 — Genesee Park Storage (OFF-103-38 and IN-101-38)

These alternatives include OFF-103-38 and IN-101-38 in the Genesee CSO Reduction
Project CSO Control Alternatives List. These options would involve offline or inline storage in
Genesee Park. Based on surficial geologic mapping, nearby existing borings, and our
experience, the site is likely underlain by 20 to 40 feet of garbage fill over soft peat, soft clay,
and organic soils. Dense silt, sand, and gravel underlie the soft soils. The groundwater table is
likely about 20 to 40 feet below the ground surface.

The weak or compressible soils at the site could affect excavation options. Depending on
the depth of the storage pipeline or tank, temporary dewatering and/or relatively watertight
shoring may be necessary during construction at this site. The liquefiable and compressible soils
may also pose long-term concerns, including settlement and/or seismic-induced liquefaction and
uplift of belowground storage structures. The garbage fill may also pose environmental
concerns, including the presence of methane and/or chemical contaminants.

4.2.5 Basin 38 — Capacity Upgrades Using New Gravity Sewer (TKC-105-38)

This alternative includes TKC-105-38 in the Genesee CSO Reduction Project CSO
Control Alternatives List. This alternative would involve constructing a new gravity sewer from
Darigold’s plant at South Andover Street and Courtland Avenue South to a discharge at South
Charleston Street. Based on surficial geologic mapping, nearby existing explorations, and our
experience, the site is likely underlain by about 5 to 30 feet of loose and soft silt, clay, and peat,
over dense, silty sand and sandy silt with gravel. The groundwater table is likely within about
10 feet of the ground surface.

The relatively high groundwater table and possible presence of liquefiable soils at the site
could affect design and construction. Temporary dewatering and/or relatively watertight shoring
may be necessary during excavation at this site. The high groundwater table and liquefiable soils
may also pose long-term concerns, including seismic settlement or uplift of belowground storage
structures. The site is also near the edge of the garbage fill underlying Genesee Park, which may
pose environmental concerns such as methane and/or chemical contaminants.

4.2.6 Basin 38 — Capacity Upgrades Using New Wet Weather Treatment Plant
and Increased Conveyance along Lake Washington Boulevard (WWT-100-
38 and CON-101-38)

This alternative includes WWT-100-38 and CON-101-38 in the Genesee CSO Reduction
Project CSO Control Alternatives List. These alternatives would involve a new wet weather
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treatment plant near Pump Station 5 and/or constructing a new lakeline along Lake Washington
Boulevard from South Alaska Street to Pump Station 5. No exploration borings are present
within 100 feet of this site. Based on surficial geologic mapping and our experience, the site is
likely underlain by lacustrine deposits consisting of loose and soft silt and clay. Denser glacial
soils would underlie the soft soils at some indeterminate depth. The groundwater table is likely
within about 10 feet of the ground surface.

The weak or compressible soils at the site would affect excavation options. Depending
on the depth of the pipeline, temporary dewatering and/or relatively watertight shoring may be
necessary during construction at this site. Permanent groundwater control may be necessary for
a new treatment plant at this site. The compressible soft soils may also pose long-term concerns,
including settlement and earthquake-induced lateral spreading.

4.2.7 Basin 40 — Increased Existing Storage (OFF-104-40)

This alternative includes OFF-104-40 in the Genesee CSO Reduction Project CSO
Control Alternatives List. This alternative would involve replacing existing storage pipes along
South Dakota Street between 49™ Avenue South and 50™ Avenue South with larger capacity
ones. Based on surficial geologic mapping, nearby existing explorations, and our experience, the
site is likely underlain by about 5 to 10 feet of loose to medium dense fill over very dense, silty
sand and sandy silt with gravel (glacial till). The groundwater table is at an indeterminate depth.
No groundwater was encountered in nearby borings up to about 25 feet below ground surface,
but no long-term piezometers were installed.

The shallow glacial till may require ripping or some other forms of hard soil excavation
to attain the required excavation depth. Temporary dewatering (probably sumps rather than an
active system) may be necessary during excavation at this site, depending on whether perched
groundwater is encountered.

4.2.8 Basin 41 — Tunnel Storage Alternatives (IBT-100-41B to 38, IBT-101-41B to
38, and OFF-105-41B)

These alternatives include IBT-100-41B to 38, IBT-101-41B to 38, and OFF-105-41B in
the Genesee CSO Reduction Project CSO Control Alternatives List. These alternatives would
involve constructing an about 6- to 14-foot inner diameter tunnel for offline storage or inter-
basin transfer. The tunnel would start at Lake Washington Boulevard South near South Adams
Street, and extend up to 2,300 feet west in the right-of-way. Based on surficial geologic
mapping, nearby existing explorations, and our experience, the site is likely generally underlain
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by till-like deposits west of Lake Washington Boulevard to about the Genesee Park boundary.
Softer lacustrine clays and silts appear to overlay the till in the vicinity of 49™ Avenue and 50"
Avenue. Subsurface soils in and near Genesee Park could consist of garbage fill, lacustrine
deposits, and peat. The groundwater table likely varies in these different soil deposits, and may
mimic the topography, but could be expected to be near-surface in some locations, particularly
near Lake Washington, and at lower elevations.

The relatively high groundwater table could affect design and construction. Temporary
dewatering and/or relatively watertight shoring may be necessary during excavation. Tunnel
design would need to accommodate the variable ground conditions and presence of groundwater.
Tunneling could likely be accomplished with a closed face microtunnel machine for tunnel
diameters up to about 12 feet. Larger diameter tunnels would likely be accomplished with a
closed face tunnel boring machine. Tunnel ground support could be provided by jacked pipe up
to approximately 12-foot-diameter, or bolted, gasketed, precast concrete segments. The high

“groundwater table may also pose long-term concerns, including seismic settlement or uplift of
belowground storage structures.

4.2.9 Basin 42 — Offline Storage (OFF-106-42 and OFF-107-42)

These alternatives include OFF-106-42 and OFF-107-42 in the Genesee CSO Reduction
Project CSO Control Alternatives List. These alternatives would involve offline storage in a
parking lot at South Adams Street and Lake Washington Boulevard. Based on surficial geologic
mapping, nearby existing borings, and our experience, the site is likely underlain by about 20
feet of soft lacustrine clay and organic soils. Dense glacial soil underlies the lacustrine deposits.
The groundwater table is likely within about 10 feet of the ground surface.

The weak or compressible soils at the site could affect excavation options. Depending on
the depth of the storage pipeline or tank, temporary dewatering and/or relatively watertight
shoring may be necessary during construction at this site. Due to the shallow depth of
groundwater, buoyancy uplift effects should be considered in designing the pipeline or tank. The
compressible soils may also pose long-term concerns, including settlement.

4.2.10 Basin 42 — Increase Existing Offline Storage (OFF-108-42)

This alternative includes OFF-108-42 in the Genesee CSO Reduction Project CSO
Control Alternatives List. This alternative would involve replacing existing storage pipes with
larger capacity ones in the vicinity of 52™ Avenue South and South Genesee Way. Based on
surficial geologic mapping, nearby existing explorations, and our experience, the site is likely
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underlain by about 5 to 10 feet of loose to medium dense fill over very dense, silty sand and
sandy silt with gravel (glacial till). The groundwater table is at an indeterminate depth. No
groundwater was encountered in nearby borings up to about 25 feet below ground surface, but no
long-term piezometers were installed.

The shallow glacial till may require ripping or some other form of hard soil excavation to
attain the required excavation depth. Temporary dewatering (probably sumps rather than an
active system) may be necessary during excavation at this site, depending on whether perched
groundwater is encountered.

4.2.11 Basin 43 — Offline Storage (OFF-109-43 and OFF-110-43)

These alternatives include OFF-109-43 and OFF-110-43 in the Genesee CSO Reduction
Project CSO Control Alternatives List. These alternatives were stated to involve offline storage
in Lake Washington Park in the area of South Alaska Street and Lake Washington Boulevard
South. Based on surficial geologic mapping, nearby existing borings, and our experience, the
site is likely underlain by about 20 feet of soft lacustrine clay and organic soils. Dense glacial
soil underlies the lacustrine deposits. The groundwater table is likely within about 10 feet of the
ground surface.

The weak or compressible soils at the site could affect excavation options. Temporary
shoring and dewatering may be necessary during excavation at this site. Due to the shallow
depth of groundwater, buoyancy uplift effects should be considered in designing the pipeline or
tank. The compressible soils may also pose long-term concems, including settlement.

4.2.12 Basin 165 — Inline or Offline Storage Option, or Transfer Flows to Basin 44
(CON-102-165, OFF-111-165, and IBT-102-165 to 44)

These alternatives include CON-102-165, OFF-111-165, and IBT-102-165 to 44 in the
Genesee CSO Reduction Project CSO Control Alternatives List. These alternatives would
involve reconfiguring or updating Pump Station 6, or constructing offline storage adjacent to it,
at Lake Washington Boulevard and Alaska Street. Based on surficial geologic mapping, nearby
existing borings, and our experience, the site is likely underlain by about 20 feet of soft
lacustrine clay and organic soils. Dense glacial soil underlies the lacustrine deposits. The
groundwater table is likely within about 10 feet of the ground surface.

The weak or compressible soils at the site could affect excavation options. Temporary
shoring and dewatering may be necessary during excavation at this site. Due to the shallow
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depth of groundwater, buoyancy uplift effects should be considered in designing the pipeline or
tank. The compressible soils may also pose long-term concerns, including settlement.

4.3 Henderson Area Geotechnical Considerations

The following sections present geotechnical considerations for specific project alternatives as
identified in the Henderson CSO Reduction Project CSO Control Alternatives List, provided by
HDR, and included in Appendix B.

4.3.1 Basin 44 — New Pump Station at Seward Park (CON-1-44, IBT-1-44 to 165,
and IBT-8-44 to 165)

These alternatives include CON-1-44, IBT-1-44 to 165, and IBT-8-44 to 165 in the
Henderson CSO Reduction Project CSO Control Alternatives List. These alternatives all include
the construction of a new pump station, along with various force mains along Seward Avenue or
Lake Washington Boulevard. No borings are available within 150 feet of the site. Based on
surficial geologic mapping, and our experience, the site is likely underlain by geologically recent
lacustrine clays and silts, underlain in turn at an indeterminate depth by sandstone bedrock. The
groundwater table is likely relatively high, and within about 10 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including settlement or uplift of belowground storage
structures. Permanent groundwater control may be necessary at this site. If bedrock is very
shallow, then blasting or other forms of rock excavation may be required to attain the required
excavation depth.

4.3.2 Basin 44 — Offline Storage Tunnel (OFF-14-44)

This alternative includes OFF-14-44 in the Henderson CSO Reduction Project CSO
Control Alternatives List. This alternative involves the construction of an offline storage tunnel,
starting at the west end of Seward Park and proceeding about 5000 feet west, to about the
intersection of South Juneau Street and Rainier Avenue South. Based on surficial geologic
mapping, nearby borings, and our experience, the site is likely underlain near Seward Park by
geologically recent lacustrine clays and silts, underlain in turn at an indeterminate depth by
sandstone bedrock. West of Lake Washington Boulevard, the sandstone bedrock is generally
near the ground surface. Some looser soils may be present in the vicinity of South Juneau Street
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and 47" Avenue South. The groundwater table is likely relatively high, and within about 10 feet
of the ground surface. Zones of perched groundwater may also be present.

The relatively high groundwater table and potentially weak or compressible soils at the
portal site could affect excavation options. Depending on the depth of the tunnel, temporary
dewatering and/or relatively watertight shoring may be necessary during construction at this site.
The high groundwater table and compressible soils may also pose long-term concerns, including
settlement or uplift of belowground storage structures. Due to the shallow depth of groundwater,
buoyancy uplift effects should be considered in designing the structures. In areas where bedrock
is determined to be very shallow, then blasting or other forms of rock excavation may be
required.

Tunneling may require a variety of excavation methods depending on the presence of
various soils and bedrock. Tunnels have been accomplished in the sandstone utilizing a boom
excavator (roadheader) and tunnel boring machines. Either method would be applicable for the
5,000-foot-long tunnel. Support in the rock could include shotcrete and grouted rock dowels.
Tunnel support in the soils would likely be bolted, gasketed, pre-cast concrete segments.
However, the presence of mixed-face intermixed) soil and rock conditions will greatly
complicate the tunneling process and may warrant changes in tunnel alignment.

4.3.3  Basin 44 — Offline Storage Near West End of Seward Park (OFF-2-44,
OFF-10-44, and OFF-16-44)

These alternatives include OFF-2-44, OFF-10-44, and OFF-16-44 in the Henderson CSO
Reduction Project CSO Control Alternatives List. These alternatives all include the construction
of offline storage, either as a pipe or tank, within the west end of Seward Park. Based on
surficial geologic mapping, and our experience, the site is likely underlain by geologically recent
lacustrine clays and silts, underlain in turn at an indeterminate depth by sandstone bedrock. The
groundwater table is likely relatively high, and within about 10 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils
overlying bedrock would affect excavation options. Depending on the depth of the storage
pipeline or tank, temporary dewatering and/or relatively watertight shoring may be necessary
during construction at this site. The high groundwater table and compressible soils may also
pose long-term concerns, including settlement or uplift of belowground storage structures. Due
to the shallow depth of groundwater, buoyancy uplift effects should be considered in designing
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the pipeline or tank. If bedrock is determined to be very shallow, then blasting or other forms of
rock excavation, such as heavy ripping, may be required to attain the required excavation depth.

4.3.4 Increased Conveyance along Lakeline (CON-2-44 and CON-7-44)

These alternatives include CON-2-44, and CON-7-44 in the Henderson CSO Reduction
Project CSO Control Alternatives List. These alternatives both include the construction of
increased conveyance along Lake Washington, between Outfalls 44B and 45A, south of Seward
Park. Based on surficial geologic mapping, nearby borings, and our experience, the site is likely
underlain by geologically recent lacustrine clays and silts, underlain in turn at an indeterminate
depth by sandstone bedrock. The groundwater table is likely relatively high, and within about 10
feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Depending on the depth of the pipeline, temporary
dewatering and/or relatively watertight shoring may be necessary during construction. The high
groundwater table and compressible soils may also pose long-term concerns, including
settlement or uplift of belowground storage structures. Due to the shallow depth of groundwater,
buoyancy uplift effects should be considered in designing the pipeline. If bedrock is determined
to be very shallow, then blasting or other forms of rock excavation may be required to attain the
required excavation depth.

4.3.5 Basin 45 — Upgrade of Pump Station No. 10, Construct a New Pump Station
or Storage in Martha Washington Park (CON-3-45, IBT-3-45 to 165, CON-
8-45, OFF-3-45, OFF-11-45, OFF-17-45, IN-1-45, and IBT-5-45 to 47N)

These alternatives include CON-3-45, IBT-3-45 to 165, CON-8-45, OFF-3-45, OFF-11-
45, OFF-17-45, IN-1-45, and IBT-5-45 to 47N in the Henderson CSO Reduction Project CSO
Control Alternatives List. These alternatives all include various construction work within
Martha Washington Park, including upgrading of the pump station, upgrading of the force main
to Seward Park, new force main along Holly Street and down 55t Avenue, and either new inline
or offline storage within Martha Washington Park. Based on surficial geologic mapping and our
experience, the site is likely underlain by geologically recent lacustrine clays and silts within
100 feet of the shoreline and hard glacial till further to the west. A few scattered borings indicate
that presence of soft to stiff silt and clay and medium dense sand to a maximum boring depth of
15 feet. The groundwater table is likely relatively high and within about 10 feet of the ground
surface.
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The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including settlement or uplift of belowground storage
structures. Permanent groundwater control may be necessary at this site. If glacial till is very
shallow, then ripping or some other forms of hard soil excavation may be required to attain the
required excavation depth.

4.3.6 Basin 46 — Increased Conveyance along Lakeline (CON-5-46 and CON-9-46)

These alternatives include CON-5-46, and CON-9-46 in the Henderson CSO Reduction
Project CSO Control Alternatives List. These alternatives both include the construction of
increased conveyance along Lake Washington, between Outfalls 45B and Pump Station 9.
Based on surficial geologic mapping, nearby borings, and our experience, the site is likely
underlain by geologically recent lacustrine clays and silts, underlain in turn at an indeterminate
depth by sandstone bedrock. The groundwater table is likely relatively high, and within about
10 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Depending on the depth of the pipeline, temporary
dewatering and/or relatively watertight shoring may be necessary during construction. The high
groundwater table and compressible soils may also pose long-term concerns, including
settlement or uplift of belowground storage structures. Due to the shallow depth of groundwater,
buoyancy uplift effects should be considered in designing the pipeline. If bedrock is determined
to be very shallow, then blasting or other forms of rock excavation may be required to attain the
required excavation depth.

4.3.7 Basin 46 — New Offline or Inline Storage at or Near Be’er Sheva Park
(OFF-4-46 and IN-2-46)

These alternatives include OFF-4-46 and IN-2-46 in the Henderson CSO Reduction
Project CSO Control Alternatives List. These alternatives could include increasing the capacity
of the pump station, along with a storage pipeline or tank within the park. Based on surficial
geologic mapping and our experience, the site is likely underlain by geologically recent
lacustrine clays and silts, underlain in turn at an indeterminate depth by sandstone bedrock.
Depending on where the improvements might occur, there is also a narrow strip of beach
deposits and Vashon till present. The groundwater table is likely relatively high, and within
about 10 feet of the ground surface.
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The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including settlement or uplift of belowground storage
structures. Permanent groundwater control may be necessary at this site. If bedrock or till is
very shallow, then specialty excavation equipment would be required to attain the required
excavation depth.

4.3.8 Basin 46 — Upgrade Pump Station 9, or Construct New Pump Station at
Be’er Sheva Park (TKC-2-46, IBT-6-46 to 47N, OFF-12-46, and IBT-7-46 to
47N)

These alternatives include TKC-2-46, IBT-6-46 to 47N, OFF-12-46, and IBT-7-46 to
47N in the Henderson CSO Reduction Project CSO Control Alternatives List. These alternatives
include increasing the capacity of the pump station, with additional conveyance to the west to the
intersection of South Grattan Street and Seward Park Avenue South and then via gravity flow to
the west to the intersection of Cloverdale Place and Rainier Avenue South. Based on surficial
geologic mapping and our experience, the site is likely underlain by geologically recent
lacustrine clays and silts, alluvial sand, and gravel, which is underlain in turn at an indeterminate
depth by sandstone bedrock. Depending on where the improvements might occur, there is also a
narrow strip of beach deposits and Vashon till present. The groundwater table is likely relatively
high, and within about 10 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including settlement or uplift of belowground storage
structures. Permanent groundwater control may be necessary at this site. If'till or bedrock is
very shallow, then specialty excavation equipment would be required to attain the required
- excavation depth.

4.3.9 Basin 46 — Increased Gravity Conveyance through Atlantic City Park (TKC-
3-46)

This alternative includes TKC-3-46 in the Henderson CSO Reduction Project CSO
Control Alternatives List. This alternative involves the construction of increased conveyance
from Basin 46 to the King County Henderson Pump Station. Based on surficial geologic
mapping, nearby borings, and our experience, the site is likely underlain by geologically recent
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lacustrine clays and silts, underlain in turn at an indeterminate depth by sandstone bedrock. The
groundwater table is likely relatively high, and within about 10 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Depending on the depth of the pipeline, temporary
dewatering and/or relatively watertight shoring may be necessary during construction. The high
groundwater table and compressible soils may also pose long-term concerns, including
settlement or uplift of belowground storage structures. Due to the shallow depth of groundwater,
buoyancy uplift effects should be considered in designing the pipeline. If bedrock is determined
to be very shallow, then blasting or other forms of rock excavation may be required to attain the
required excavation depth.

4.3.10 Basin 49 — New Offline Storage at Pump Station 80 (OFF-5-49)

This alternative includes OFF-5-49 in the Henderson CSO Reduction Project CSO
Control Alternatives List. This alternative includes constructing new offline storage at Pump
Station 80. Based on surficial geologic mapping, nearby borings, and our experience, the site is
likely underlain by up to about 20 feet of loose and soft lacustrine silt and clay, which is
underlain by dense to very dense sand, gravel, and glacial till. The groundwater table is likely
within about 5 to 15 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table, potentially
liquefiable soils, and compressible soils may also pose long-term concerns, including settlement
or uplift of belowground storage structures. Permanent groundwater control may be necessary at
this site. Iftill is very shallow, then specialty excavation equipment would be required to attain
the required excavation depth.

4.3.11 Basin 49 — New Offline Storage on Rainier Avenue South (OFF-6-49)

This alternative includes OFF-6-49 in the Henderson CSO Reduction Project CSO
Control Alternatives List. This alternative includes constructing new offline storage parallel to
existing offline storage on Rainier Avenue South. Based on surficial geologic mapping, nearby
borings, and our experience, the site is likely underlain by up to about 20 feet of loose and soft
lacustrine silt and clay, which is underlain by dense to very dense sand, gravel, and glacial till.
The groundwater table is likely within about 5 to 15 feet of the ground surface.
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The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including settlement or uplift of belowground storage
structures. Permanent groundwater control may be necessary at this site. Where and if till is
very shallow, then specialty excavation equipment would be required to attain the required
excavation depth.

4.3.12 Basin 47N — New Offline Storage at Various Locations (OFF-7-47N, and
OFF-13-47N)

These alternatives include OFF-7-47N and OFF-13-47N in the Henderson CSO
Reduction Project CSO Control Alternatives List. These alternatives include constructing new
offline storage at various locations on public or private property, in and nearby the south end of
Atlantic City Park. Based on surficial geologic mapping, nearby borings, and our experience, the
site is likely underlain by up to about 20 feet of loose and soft lacustrine silt and clay, which is
underlain by dense to very dense sand, gravel, and glacial soils. The groundwater table is likely
within about 5 to 15 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible soils at the
site could affect excavation options. Temporary dewatering and/or relatively watertight shoring
may be necessary during construction at this site. The high groundwater table and compressible
soils may also pose long-term concerns, including dewatering-induced settlement or uplift of
belowground storage structures. Permanent groundwater control may be necessary at this site. If
glacial soil is very shallow, then specialty excavation equipment would be required to attain the
required excavation depth.

4.3.13 Basin 47N — New Wet Weather Treatment Plant Adjacent to Henderson
Pump Station (WWT-1-47N, and WWT-2-47N)

These alternatives include WWT-1-47N and WWT-2-47N in the Henderson CSO
Reduction Project CSO Control Alternatives List. These alternatives include constructing a new
wet weather treatment plant adjacent to the Henderson Pump Station. Based on surficial
geologic mapping, nearby borings, and our experience, the site is likely underlain by up to about
15 feet of loose fill, which is underlain by dense sand, silt, and hard clay with gravel. The
groundwater table is likely relatively high, and between about 5 and 15 feet below the ground
surface.
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The relatively high groundwater table and potentially weak or compressible fill soils at
the site could affect excavation options. Temporary dewatering and/or relatively watertight
shoring may be necessary during construction at this site. Prolonged dewatering without
accompanying groundwater recharge may lead to consolidation of soft soils and settlement of
nearby streets, utilities, and structures. The high groundwater table and compressible soils may
also pose long-term concerns, including settlement or uplift of belowground storage structures.
Permanent groundwater control may be necessary at this site.

4.3.14 Basin 47N — Offline Storage Tunnel from Genesee Park to Seward Park
(OFF-15-47N)

This alternative includes OFF-15-47N in the Henderson CSO Reduction Project CSO
Control Alternatives List. This alternative involves the construction of a tunnel for offline
storage from Genesee Park to Seward Park, and then terminating in Atlantic City Park. Based on
surficial geologic mapping, nearby borings, and our experience, the alignment of the tunnel
would generally be through glacially over-consolidated deposits and sandstone bedrock, except
where it would traverse areas of lower surficial elevation, and along Lake Washington. In these
areas, the alignment could likely encounter loose and soft lacustrine silts and clays, with glacial
soils and bedrock at indeterminate depths. The groundwater table is likely variable, but may be
relatively high in some locations.

A relatively high groundwater table and a potential mix of weak or compressible soils,
glacial soils, and bedrock at the site would affect excavation options. Depending on the depth of
the tunnel, temporary dewatering and/or relatively watertight shoring may be necessary during
construction of the portals. The high groundwater table and compressible soils may also pose
long-term concerns, including settlement of adjacent facilities and uplift of belowground storage
structures. Due to the shallow depth of groundwater, buoyancy uplift effects should be
considered. If bedrock is determined to be very shallow, then blasting or other forms of rock
excavation, such as a hoe-ram or roadheader, may be required for cuts.

4.3.15 Basin 47S — New Offline Storage Near Rainier Avenue South (OFF-8-47S
and OFF-9-47S)

These alternatives include OFF-8-47S and OFF-9-47S in the Henderson CSO Reduction
Project CSO Control Alternatives List. These alternatives include constructing new offline
storage in the pedestrian walkway next to the Safeway on Rainier Avenue South, or as a tank in
the parking lot. Based on surficial geologic mapping, nearby borings, and our experience, the
site is likely underlain by 5 to 15 feet of medium dense silt and silty sand fill, which is underlain
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by very dense sand, silt, and gravel. The groundwater table is likely about 5 and 15 feet below
the ground surface.

The relatively high groundwater table at the site could affect excavation options.
Temporary dewatering and/or relatively watertight shoring may be necessary during construction
at this site. The high groundwater table may also pose long-term concerns, including uplift of
belowground storage structures. Permanent groundwater control may be necessary at this site.

Tunneling may require a variety of excavation methods depending on the presence of
various soils and bedrock. Tunnels have been accomplished in the sandstone utilizing a boom
excavator (roadheader) and tunnel boring machines. Either method would be applicable for the
5,000-foot-long tunnel. Support in the rock could include shotcrete and grouted rock dowels.
Tunnel support in the soils would likely be bolted, gasketed, pre-cast concrete segments.
However, the presence of mixed-face intermixed) soil and rock conditions will greatly
complicate the tunneling process and may warrant changes in tunnel alignment.

4.3.16 Basin 47S — New Conveyance from NPDES 47 (TKC-1-47S)

This alternative includes TKC-1-478S in the Henderson CSO Reduction Project CSO
Control Alternatives List. This alternative includes constructing new conveyance for flows from
NPDES 47 to the Henderson Trunk at South Henderson Street and Rainier Avenue South. Based
on surficial geologic mapping, nearby borings, and our experience, the site is likely underlain by
5 to 15 feet of soft to stiff silt and fill, which is underlain by dense sand and very glacial till. The
groundwater table is likely shallow, and within about 5 and 15 feet of the ground surface.

The relatively high groundwater table and potentially weak or compressible fill soils at
the site could affect excavation options. Temporary dewatering and/or relatively watertight
shoring may be necessary during construction at this site. The high groundwater table and
compressible soils may also pose long-term concerns, including settlement of adjacent facilities
and uplift of belowground storage structures. Permanent groundwater control may be necessary
at this site.

5.0 CLOSING

Final design, construction methods, and costs are highly influenced by the variability and range
of ground conditions. At many alternative sites, ground motions may span a wide range from
very soft or loose soil, through hard or dense, glacially over-consolidated soils, to sandstone
bedrock. Additional site-specific explorations, including field mapping, borings and test pits,
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and possibly in situ tests such as downhole pressuremeter tests and pump tests will be required at
most sites to better define the ground conditions and optimize construction approaches.

Shannon & Wilson has prepared a document titled, “Important Information About Your
Geotechnical Report,” which is included as Appendix C to this report. Please review this
document for information describing the use and limitations of this report.

SHANNON & WILSON, INC.

Robert A. Robinson

Michael D. Harney, P.E. Robert A. Robinson, C.E.G.
Senior Engineer Senior Vice President

Items related to geotechnical engineering recommendations were prepared by or prepared under the direct
supervision of Michael D. Harney, P.E.

Items related to geology, hydrogeologic setting, and engineering geology were prepared by or prepared under the
direct supervision of Robert A. Robinson, C.E.G.
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Genesee CSO Reduction Project
Table 1 - Geotechnical Considerations for Conceptual Level Design

SHANNON & WILSON, INC.

Project Component Information

Subsurface Information

Potential Design Considerations

Basin Geologic | Borings Groundwater Liquefaction Known
Loc. Map  |within 150 within 10 ft of Steep2 Slopes | Prone® {within 50| Known Landslide Abandoned Contaminated Summary of Potential Geotechnical
No. Alternatives Description Units’ ft Generalized Subsurface Conditions Surface (within 50 ft) ft) (within 50 ft) Landfill Sites (within 50ft) Considerations
*High groundwater table
37 OFF-100-37 In-line and off-line storage at S. Horton Ql/Qpoc 0 Likely lacustrine clay with high v v N v? N N *Soft / Compressible soils
IN-100-37 St. and L. Washington Blvd. groundwater table ) ) *Dewatering / Water tight shoring
*Permanent drainage / Uplift forces
*High groundwater table
*Soft / Compressible soils
TKC-101-38 Upgrade Pump Station #5 an Syres Park|{ Ql/Qpogd 5 to 30 ft of fill and soft clay and peat oft/ o.m pressible S? .
38 . 5 . . Y N Y N N ? *Dewatering / Water tight shoring
TKC-103-38 and new force main Jjavt over glacial soils . .
*Permanent drainage / Uplift forces
*Liquefaction
North end fw :):Jz‘::’: rff:,c:ense sands *High groundwater table
38 OFF-101-38 Offline storage in 14 ft ID tunnel Qurl/avt/ 5 South doGgW at 5 to 10 ft. 15 ft of N (North) N N (North) N N 5 *Dewatering / Water tight shoring
OFF-102-38 beneath 50th Ave S. for 3400 ft Tb outhen ) o Y {South) Y {South) ) *Permanent drainage / Uplift forces
loose to medium sand & silt over dense . .
sand *Liquefaction
*Soft / Compressible soils
i 40
OFF-103-38 . . F/Qp/Qvt G\_N at 2010 30 ft, in 20 to 40 ft garbage *Dewatering / Water tight shoring
38 Offline storage in Genesee Park ~50 fill locally over soft peat and clay over N N Y N Y Y? . .
IN-101-38 /Qpogd . *Liquefaction
dense silt, sand & gravel )
*Environmental Concerns
*Soft / Compressible soils
], cl . .
New gravitysewer from Darigold at S. | F/Qp/Qvt 710 30 ft of Ioos'e to softill, c ?y and *Dewatering / Water tight shoring
38 TKC-105-38 17 peat over dense silty, sand and sitly sand Y N Y? N N ? ] .
Andover & Courtland Ave /Qpogd ith aravel *Liquefaction
With grav *Environmental Concerns
WWT-100-38 New wet-weather treatment plant and *High groundwater table
38 CON-101-38 new lake line along Lake Washington Ql 0 Lacustrine deposits over till. Y Y? ? N N ? *Dewatering / Water tight shoring
Blvd north to PS 5 *Soft / Compressible soils
Replace existing storage pipes along S. 5 to 10 feet of fill over dense to ve * Hard soil excavation
40 OFF-104-40 | Dakota St. between 49th and 50th Ave |  Qut 3 0Dte i v Unlikely N N N N N
. . dense glacial till * Maybe perched water
S with larger capacity ones
*High dwater table
IBT-100-41B to 38 |6 to 14 ft diameter 1500 to 2300 ft long GW at 5 feet. Ranges from till-like and '8N groundwater tab .
F/Ql/Qurl/ ) Y at Genesee Y at Genesee |*Dewatering / Water tight shoring
41 IBT-101-41B to 38 tunnel under Adams St. from Lake 1 dense sand to garbage fill over glacial at Y N Y N N .
OFF-105-418 Washington Bivd Qvt Genesee Park Park Park Variable ground and water conditions for
’ tunneling
*High groundwater table
OFF-106-42 Offline storage in parking lot at S. *Soft / Compressible soils
42 i i ill. Hi . ?
OFF-107-42 Adams St. and L. Washington Blvd Q/aw 0 Lacustrine deposits over till. High GW Y N N N N *Dewatering / Water tight shoring
*Permanent drainage / Uplift forces
Replace existing storage pipes in the . .
ill t * Hard soil e t
a2 OFF-108-42 |vicinity of 52nd Ave and South Genesee|  Qut 1 > 0 10 feet of ill over dense to very Unlikely N N N N N ard sot excavation
. . dense glacial till * Maybe perched water
Way with larger capacity ones
" - i
43 OFF-109-43 Offline storage in Lake Washington avt/Tb 0 L trine d it il N N N v? N N *SDOft /tCorir: pr/exnt;le s;nhst shorin
OFF-110-43 Park at . Alaska St. and 53rd Ave. S. acustrine deposits over til. : o owatefing / Water tight shoring
Permanent drainage / Uplift forces
CON-102-165 Increase inline or offline storage at PS 6 *Soft / Compressible soils
165 OFF-111-165 & al/avt 0 Lacustrine deposits over till. High GW. N N N N N N *Dewatering / Water tight shoring

IBT-102-165 to 44

at Lake Washington Blvd. and Alaska St.

*Permanent drainage / Uplift forces
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Henderson CSO Reduction Project
Table 2 - Geotechnical Considerations for Conceptual Level Design

SHANNON & WILSON, INC.

Project Component Information Subsurface Information Potential Design Considerations
Borings Groundwater Liquefaction Known
Basin Geologic | within 150 Generalized Subsurface within 10 ft of Steep2 Slopes | Prone® (within 50| Known Landslide Abandoned Contaminated Summary of Potential Geotechnical
Loc. No.| Alternatives Description Map Units® ft Conditions Surface {within 50 ft) ft) {within 50 ft) Landfill Sites (within 50ft) Considerations

*High groundwater table
.l .

CON-1-44 New pump station at GW 21to 5 ft deep. 010 20 ft *';(:Ifl:jf(a_‘ztr:):ressible soils

44 IBT-1-44 to 165 Ql/Tb 6 of loose/soft silt and clay on Y Y? Y N N N N . i .
|BT-8-44 t0 165 Seward Park sandstone/claystone *Dewatenng / Water tight f,hormg
Permanent drainage / Uplift forces
*Bedrock excavation / blasting
Offline storage tunnel *High groundwater table
Soft/loose lacustrine soils *Liquefaction
from west end of Seward ] . . .
44 OFF-14-44 | Park, proceeding 5000 ft | Q/TbtoTb| 0 overlying bedrock near Y Y y N N N Soft / Compressible soils
west to S Juneau and Seward Park; near-surface *Dewatering / Water tight shoring
Rainier Ave S bedrock towards the west *Permanent drainage / Uplift forces

*Bedrock excavation / blasting
*High groundwater table

OFF-2-44 ‘ *Liquefaction .

a4 OFF-10-44 Offline storage near west Ql/Th 6 0 to 20 ft of loose/soft silt and y v? v N N N *Soft / Compressible soils .

OFF-16-44 end of Seward Park clay on sandstone/claystone *Dewatering / Water tight shoring
*Permanent drainage / Uplift forces
*Bedrock excavation / blasting
*High groundwater table
Increased conveyance *Liquefaction
44 CON-2-44 along Lake Washington Ql/Th 0 0 to 20 ft of loose/soft silt and y v y N N N *Soft / Compressible soils
CON-7-44 between Qutfalls 448 clay on sandstone/claystone *Dewatering / Water tight shoring
and 45A *Permanent drainage / Uplift forces
*Bedrock excavation / blasting
CON-3-45
IBT-3-45 to 165 *High groundwater table
CON-8-45 . . GW at 3 to 10 ft in soft to stiff "Liquefaction . .

45 OFF-3-45 Offline, Inline storage al/avt 0 silty clay over dense silty sand v N v N N N *Soft / Compressible soils
OFF-11-45 and PS upgrade *Dewatering / Water tight shoring
OFF-17-45 and gravel *Permanent drainage / Uplift forces

IN-1-45 *Hard soil excavation
IBT-5-45 to 47N
*High groundwater table
Increased conveyance *Liquefaction

46 CON-5-46 along Lake Washington Ql/Tb 0 Soft/loose lacustrine soils y N y N N N *Soft / Compressible soils

CON-9-46 between Outfall 45B and overlying bedrock *Dewatering / Water tight shoring
Pump Station 9 *Permanent drainage / Uplift forces
*Hard soil excavation
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Project Component Information

Subsurface Information

Potential Design Considerations

Borings Groundwater Liquefaction Known
Basin Geologic | within 150 Generalized Subsurface within 10 ft of Steep” Slopes | Prone® (within 50| Known Landslide Abandoned Contaminated Summary of Potential Geotechnical
Loc. No.| Alternatives Description Map Units® ft Conditions Surface (within 50 ft) ft) (within 50 ft) Landfill Sites (within 50ft) Considerations
10 to 12 t of loose - med *High groundwater table
§ *Liquefacti
. . dense fill over very dense silt, lquetaction . )
46 OFF-4-46 Offline or Inline storage QI/Qb/Tb 4 sand and eravel. M v N y N N N *Soft / Compressible soils
IN-2-46 at Be'er Sheva Park an g.ave - vy *Dewatering / Water tight shoring
encounter siltstone and *p nt drainage / Uplift forces
sandstone ermane & P
*Hard soil/rock excavation
. *High groundwater table
TKC-2-46 PS 9 to S Grattan St. and 6 to 10 feet of loose fill over 0 *Liquefaction
46 IBT-6-46 to 47N | Seward Park Ave. S. to Ql/Qal/ 6 to 5 feet of loose to soft silt Y N y N N v *Soft / Compressible soils
OFF-12-46 Cloverdale PI. S. and Qvrl/Qvt and clay over 0 to 5 feet of *Dewatering / Water tight shoring
IBT-7-46 to 47N Rainier Ave. S. dense sand over till *Permanent drainage / Uplift forces
*Hard soil/rock excavation
*High groundwater table
*Liquefaction
Increased conveyance Soft/l | tri il *Soft/ C ressible soils
46 TKC-3-46 from Basin 46 toKing |  QI/Tb 0 oose ac strine Sors Y N Y N N N oo/ -omp . ,
County Pump Station overlying bedrock Dewatering / Water tight shoring
*Permanent drainage / Uplift forces
*Hard soil excavation
*High groundwater table
GW within 5 to 15 ft of *Liguefaction
. Ql/Qal/ groundsurface. Up to 20 feet *Soft / Compressible soils
49 OFF-5-49 Offline storage at PS 81 2 Y N Y N N Y
& Qurl/Qut of loose/soft lacustrine over *Dewatering / Water tight shoring
dense sand *Permanent drainage / Uplift forces
*Hard soil/rock excavation
*High groundwater table
. . .
Offline storage located GW within 5 to 15 ft of Liquefaction _ .
) L Ql/Qal/ groundsurface. Up to 20 feet *Soft / Compressible soils
49 OFF-6-49 parallel to line on Rainier 2 . Y Y Y? Y N N - . . .
Ave. S Qvri/Qut of loose/soft lacustrine over Dewatering / Water tight shoring
o dense sand *Permanent drainage / Uplift forces
*Hard soil excavation
*High groundwater table
GW within 5 to 15 ft of *Liquefaction
47N OFF-7-47N In and near south end of | Ql/Qal/ 0 groundsurface. Up to 20 feet y N y N N N *Soft / Compressible soils
OFF-13-47N Atlantic City Park Qvrl/Qut of loose/soft lacustrine over *Dewatering / Water tight shoring
dense sand *Permanent drainage / Uplift forces
*Hard soil excavation
*High groundwater table
. *Liquefaction
47N WWT-1-47N Adjacent to Henderson F/Qpf 8 ivz 8dto i f d:eP_'Itls f(: Ef f:l v N v N N N *Soft / Compressible soils
. ver den X . . .
WWT-2-47N Pump Station P sand, sfit and har *Dewatering / Water tight shoring

clay w/ gravel

*Permanent drainage / Uplift forces
*Hard soil excavation
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Project Component Information

Subsurface Information

Potential Design Considerations

Borings Groundwater Liquefaction Known
Basin Geologic | within 150 Generalized Subsurface within 10 ft of Steep2 Slopes Prone’ (within 50 | Known Landslide Abandoned Contaminated Summary of Potential Geotechnical
Loc. No.| Alternatives Description Map Units* ft Conditions Surface (within 50 ft) ft) (within 50 ft) Landfill Sites (within 50ft) Considerations
*High dwater table
Offline storage tunnel Glacially-consolidated *Lilguezz:ign
from Genesee Park to Ql/Qal/ deposits and bedrock, with * S:ft / Compressible soils
47N OFF-15-47N Seward Park, and Qurl/Qvt/ 0 lacustine and alluvial soils in Y Y Y Y Y Y . P . .
A . . *Dewatering / Water tight shoring
terminating at Atlantic Tb low-lying areas and along Lake . .
. . *Permanent drainage / Uplift forces
City Park Washington . .
*Hard soil excavation
Offline storage line in
edestrian walgkwa next perched GW at 9to 12 ft. 5to *Liquefaction
OFF-8-475 P y . 11 ft med. dense silt and silty *Dewatering / Water tight shoring
478 to Safeway on Rainier F/Qpf 4 X . N N Y N N N . )
OFF-9-47S Ave. S. or as tank in sand fill over very dense silt, *Permanent drainage / Uplift forces
T sand with gravel *Hard soil excavation
parking lot
*High dwater tabl
Pipe from NPDES 47 to o igh groundwa . .e
Henderson Trunk at S 7 to 14 ft of soft to stiff silt *Soft / Compressible soils
47S TKC-1-47S " | F/Qal/Qpf 7 and clay fill over dense sand Y N N N N N *Dewatering / Water tight shoring

Henderson St. and
Rainier Ave. S

and very dense till

*Permanent drainage / Uplift forces
*Hard soil excavation
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Exploration points in subsurface database
used to develop geologic map of Seattle.

Map Units

Nonglacial Deposits (Holocene)

\:] water

[ Qw - Wetland deposits

E3 Qp - Peat

[ ] Qb - Beach deposits

[] Qbu - Uplifted beach deposits

[ Qtf - Tideflat deposits

[ 1 Qal - Alluvium

[] Qyal - Younger alluvium

B QI - Lake deposits

[ ] Qf - Fan deposits

[ ] Qt-Terrace deposits

Younger Glacial Deposits (Fraser Glaciation, Pleistocene)
[ Qvr- Vashon recessional outwash deposits
Qvrl - Vashon recessional lacustrine deposits
[ Qvrc - Vashon recessional coarse-grained deposits
[ ] Qvi - Vashon ice-contact deposits

[ ] Qvt- Vashon subglacial till

[[ 7] Qvtm - Vashon subglacial meltout till

Qva - Vashon advance outwash deposits

[ Qulc - Lawton Clay member of the Vashon Drift

Older Glacial and Nonglacial Deposits (Pleistocene)

Qpf - Pre-Fraser glaciation age deposits

Qpfc - Pre-Fraser coarse-grained deposits

B Qpff - Pre-Fraser fine-grained deposits

Qpfn - Pre-Fraser nonglacial deposits

[ Qpfnc - Pre-Fraser coarse-grained nonglacial deposits
[ Qpfnf - Pre-Fraser fine-grained nonglacial deposits

| Qob - Olympia beds

[ Qpo - Pre-Olympia deposits

[ Qpoc - Pre-Olympia coarse-grained deposits

I Qpof - Pre-Olympia fine-grained deposits

B Qpog- Pre-Olympia glacial deposits

Qpoge - Pre-Olympia coarse-grained glacial deposits
B Qpogt - Pre-Olympia fine-grained glacial deposits
I Qpogt - Pre-Olympia glacial till

[ Qpogd - Pre-Olympia glacial diamict

I Qpon - Pre-Olympia nonglacial deposits

] Qponc - Pre-Olympia coarse-grained nonglacial deposits

[ Qponf - Pre-Olympia fine-grained nonglacial deposits
Qpdf - Possession drift fine-grained deposits

B Qhc - Hamm Creek formation

] Qpone - Pre-Olympia estuarine deposits

Bedrock (T ertiary)
[ Tb - Blakeley Formation

[ Tva - Andesite

- Tpt - Tukwila Formation
Overprints

Mass wastage deposits
Landslide deposits
Modified land

af - artificial fill

afl - landfill debris

fHH] afr - filled river channels
[ graded land

[] regraded land

—+- anticline, approx. located

(McWilliams, 1971) —— Contact
fault, approx. located ~=~== Scarps
(Waldron and others, 1962,  .—eme- Peat bed
McWilliams, 1971

o=y a-+-s-Till bed
inclined bedding
vertical bedding

inclined jointing

- -+ 5

vestical jolnt Seattle City Limit

./ Seattle Fault Zone
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A.l.

APPENDIX A

SHANNON &WILSON, INC.

EXISTING SUBSURFACE EXPLORATIONS

EXISTING INFORMATION

Soil boring and test pit logs were collected from reports in or near potential alternative sites and
affected areas. All logs presented in this report were found from the Shannon & Wilson archives
or from GeoMapNW at the University of Washington. The information included in this
appendix represents the borings that we determined to be applicable in evaluating engineering

and construction-related considerations at each location. The selected reports are shown below

in reference to their GeoMapNW document ID number.

GeoMapNW | S&W Document

1D No. Job No. Document Name Date Document Author
644 Nguyen Property 6-12-91 Altinay & Associates
1518 Pritchard Beach Bath House 1-27-94 Seattle Engineering Department
1773 Courland and Andover 5-25-79 Rittenhouse-Zeman &
2014 Proposed Taco Bell Restaurant 5-17-96 Earth Consultants, Inc.
2015 Rainier Plaza Site 4-5-93 GeoEngineers, Inc.
2016 Rainier Plaza 11-18-92 Terra Associates, Inc.
2098 Proposed Rainier Beach Home 4-25-84 Earth Sciences - James Eaton
2100 Residential Structure 4-5-95 Materials Testing Corporation
2111 W-1919 Southeast Education Center 3-2-71 Shannon & Wilson
2536 W-3918 Proposed Medical Clinic 1-8-82 Shannon & Wilson
3533 Genessee Park Crew Headquarters 10-1-95 Seattle Engineering Department
3659 Pritchard/Seward Park CSO 8-1-84 Seattle Engineering Department
3768 Genesse Park Playfields 10-11-99 Seattle Public Utilities
3854 Mount Baker Rowing Center 2-14-95 Seattle Engineering Department
3859 Seward Park, Mt Baker CSO 1-31-85 Seattle Engineering Department
4004 Seward Park 7-31-69 Seattle Engineering Department
6125 James St Et Al 4-30-72 Seattle Engineering Department
6210 Henderson St et. al. 5-21-52 Seattle Engineering Department
6226 CSO Tunnel & Pipelines 11-17-00 PacRim Geotechnical, Inc.
8104 Subsurface Evaluation - Genesee Street 7-6-76 Pacific Testing Laboratories
8123 Proposed Storm Sewer Project 9-13-82 Pacific Testing Laboratories
10047 Lake Washington Drainage 12-31-70 : Seattle Engineering Department
10445 Pritchard Beach 9-8-97 Unknown
11280 Proposed Safeway Fueling Station 1-25-01 Earth Consultants, Inc.
11346 Henderson Pumping Station Upgrade 7-8-99 PacRim Geotechnical, Inc.
14220 Proposed Charlestown Apartments 8-20-01 Earth Consultants, Inc.
17814 Residence Property Development 5-15-03 Icicle Creek Engineers
18063 Mt. Baker Rowing Center 9-18-01 Associated Earth Sciences Inc.

21-1-21144-001-R1F-AA docx/wp/lkn

21-1-21144-001




SHANNON &WILSON. INC.

A.2. REFERENCE

GeoMapNW, The Pacific Northwest Center for Geologic Mapping Studies, 2009, Online
geodatabase: Seattle, Wash., GeoMapNW, available: http://geomapnw.ess.washington.edu/
index.php?toc=maintoc&body=services/geodata/geodata.htm.
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Genesee - Henderson CSO Reduction Project

8/6/2009

Genessee CSO Reduction Project
Table A-1 - Existing Subsurface Explorations

37 OFF-100-37  |In-line and off-line storage at S. Horton St. and Ql/Qpoc 0 none none
IN-100-37  |L. Washington Bivd. P
-101- i - i 3 total
38 TKC-101-38 |Upgrade PumF) Station #5 an Syres Park and Ql/Qpogd 5 3854 - all borl'ngs (3 total) 16921 (5 borings)
TKC-103-38 |new force main J/Qvt 18063 - all borings (2 total)
OFF-101-38 |Offline storage in 14 ft ID tunnel beneath 50th Qvrl/Qut/ 3859 - #4 .
3 2 644 (2 test pits
8 | OFr-10238 |aves. for 3400 ft Tb 10047 - #36 (2 test pits)
3533 - all borings (6 total)
OFF-103-38 F t .
38 IN-101-38 Offline storage in Genesee Park ;gp(/)Q;/ ~50 3768 - all borings (11 total) 10047 (10+ borings)
Pog 8104 - all borings (16 total)
2016 - all borings (8 total .
New gravitysewer from Darigold at S. Andover | F/Qp/Qvt all borings ( ) 1773 (3 test pits) 2014 (3 borings)
38 TKC-105-38 & Courtland Ave /Qpogd 17 10047 - #210 2015 (3 borings) 17814 (10 test pits)
Pog 14220 - all borings (2 total) &
WWT-100-38 New \./vet—weather treatm.ent plant and new
38 lake line along Lake Washington Blvd north to al 0 none none
CON-101-38
PS5
40 OFF-104-40 R:tpll?c: egls:lzgt:madg(;g:‘: a':ng'ff.\ ?akOta Qvt 3 3859 (1 boring) 10047 (1 boring)
. betwee an ‘ ve S with larger oring 2837 (1 boring)
capacity ones
IBT-100-41B to
a1 ag 6 to 14 ft diameter 1500 to 2300 ft long tunnel |F/Ql/Qvrl/ 1 10047 - #14 none
IBT-101-418 to under Adams St. from Lake Washington Blvd. Qut
OFF-106-42 |Offline storage in parking lot at S. Adams St.
2 | 0 1 ing, ~500 feet one
4 OFF-107-42  |and L. Washington Blvd Qai/avt 6125 (1 boring eet away) n
Replace existing storage pipes in the vicinity of
42 OFF-108-42 52nd Ave and South Genesee Way with larger Qut 1 3859 (1 boring) none
capacity ones
OFF-109-43  |Offline storage in Lake Washington Park at S.
3 -#2 (~ the biuff
4 OFF-110-43 |Alaska St. and 53rd Ave. S. Qv/Tb 0 3859 - #2 (200 feet away up the bluff) none
CON-102-165 Increase inline or offline st t PS 6 at Lak
r
165 | OFF-111-165 °¢ Inliné orotiine storage at P> 6 at Lake | 0y 0 none none

IBT-102-165 to

Washington Blvd. and Alaska St.

1 - Key borings can be found in Appendix A
2 - Other Explorations are not included in this report, but can be optained from the GeoMapNW online geodatabase.

SHANNON & WILSON, INC.

21-1-21144-001



8/6/2009

Henderson CSO Reduction Project
Table A-2 - Existing Subsurface Explorations

21-1-21144-001

CON-1-44
. 3659 - all borings (2 total) 4004 - boring #3
44 IBT-1-44 to 165 New pump station at Seward Park Ql/Tb 6 .
4 - 10047 - #4G-8E
IBT-8-44 to 165 4004 - #1 and #2 00 boring 8
Offline storage tunnel from west end Qi/Tb to
44 OFF-14-44 of Seward Park, proceeding 5000 ft Tb 0 none none
west to S Juneau and Rainier Ave S
OFF-2-44 . . .
m OFF-10-44 Offline storage near west end of Ql/Th 6 3659 - all borings (2 total) 4004 - boring #3
- 0047 - boring #4G-8E
OFF-16-44 Seward Park 4004 - #1 and #2 1 boring #4G
CON-2-44 Increased conveyance along Lake
44 Washington between Outfalls 44B and| QI/Tb 0 none none
CON-7-44
45A
CON-3-45
IBT-3-45 to 165
CON-8-45
OFF-3-45 . .
45 OFE-11-45 Offline, Inline storage and PS upgrade | Ql/Qvt 0 none none
OFF-17-45
IN-1-45
IBT-5-45 to 47N
CON-5-46 Increased conveyance along Lake
46 CON-9-46 Washington between Outfall 45Band | Ql/Tb 0 none none
Pump Station 9
OFF-4-46 Offline or Inline st t Be'
46 ne or Inline storage at Be'er Sheva )\ rpl 4 1518 - all borings (3 total) 10445 - boring #R037107
IN-2-46 Park
TKC-2-46
PS 9 to S Grattan St. and Seward Park
46 IBT-6-46 to 47N Ave. S. to Cloverdale PI. S. and rRainirer Ql/Qal/ 6 W-3918 - all borings (4 total) none
OFF-12-46 o Ave.S. Qurl/Qut 10047 - #242 and #243
IBT-7-46 to 47N o
46 TKC-3-46 IrTcreased conveyance f_rom Basin 46 to Ql/Th 0 none none
King County Pump Station

SHANNON & WILSON, INC.



8/6/2009

21-1-21144-001

| .
49 OFF-5-49 Offline storage at PS 81 Ql/Qal/ Location uncertain Location uncertain
Qurl/Qvt
Offline storage located parallel to line | Ql/Qal/ 2098 (3 test pits)
49 OFF-6-49 8123 - TB-5 and TB-6 .
on Rainier Ave. S. Qurl/Qut a 2100 (3 borings)
OFF-7-47N In and near south end of Atlantic City | Ql/Qal/ . . . .
47N Locat ncertain Location uncertain
OFF-13-47N Park Qurl/Qut ocation uncerta
WWT-1-47N 2173-B-2 6210 - boring TH#3
47N WWT-2-47N Adjacent to Henderson Pump Sta F/Qpf 11346 - all borings (4 total) 6226 - boring B-201
& 10444 - boring #R039285
Offline storage tunnel from Genesee | Ql/Qal/
47N OFF-15-47N Park to Seward Park, and terminating |Qvrl/Qvt/ none none
at Atlantic City Park Tb
Offline storage line i destri
47s OFF-8-475 walkwa n:xt fs Slafe::apeor? SF::i:ri‘er F/Qpf 2106 - all borings (2 total) none
OFF-9-47S y =way ol P 11280 - all borings (2 total)
Ave. S. or as tank in parking lot
Pipe from NPDES 47 to Henderson F/Qal/Q W-1919 - Borings B-2, P-4, and P-5
47S TKC-1-47S Trunk at S. Henderson St. and Rainier ¢ P 6210-TH1 none

Ave. S

6226 - #2065, #209, and #210

1 - Key borings can be found in Appendix A
2 - Other Explorations are not included in this report, but can be optained from the GeoMapNW online geodatabase.

SHANNON & WILSON, INC.
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SED Materials Laboratory

N

LOGGED BY:

LOG OF TEST BORING
LOG DATE  12/8/94 GROUND ELEV. ? (Lawn Surface) BORING NO. B-1
" ROJECT  Pritchard Beach SAMPLE TYPE 2" split sampler (ASTM 1586-74) except noted.
LOCATION 75 feet E. of parking area curb between two water valves (see Location Sketch)
- SAMPLE SOIL DESCRIPTION | m spTN, biowsm
£ la g » : )
PO e . w ’ - [+ 4
E § BLOW = i ° % z’_ I__I,: g A Water Content, % w
S |@| No. | count (B | £ |8 COMPOSITION 2z b 3 5
pere | |27 or 2 © o 2 4« e
Grass
l 1,112 | 1 SM |Mattled SILT and fine SAND V. Soft V. wet Mottled i 4
{filt due to metro sewer) . tan & gray <.
l 001 |1 ML [Clayey SILT with litle fine V. soft wet Same 1 o
' sand (fill due to metro sewer) eptimated ]
= Z Pea gravel ovedying ¢ cnlfing”
l 023 TS CL 6" Sty CLAY W Tittle sand = - J
: Soft "Wet - Lt. gray
I' 003 |3 ML |Sandy SILT . V. soft Wet Lt. gray .‘ |
RE . . _
' 5 I 3813 | 22| SM |Sitty fine SAND ‘Med dense | V. moist | Dk gray 3
[ 20 v : _ |
] 15, 50/6" | 50 SM | Siity fine-med SAND to " V.dense Moist Dk gray : i
- | . - 1’: - B ..._.. -4
. ECH@2151 _ _ ]
= . Groundwater is estimated at 5 feet during drilling. B
- 0 d
i i
r 1
- ﬁ
- -]
- 1
o j
REMARKS
I w RTTIVFLTTSORINGIPRITCHAR AW DH



SED Materials Laboratory
, LOG OF TEST BORING
| .
LOG DATE 12/8/94 GROUND ELEV. ? (Lawn Surface) BORING NO. B-2
{ ROJECT Pritchard Beach SAMPLE TYPE 2" split sampler (ASTM 1586-74) except noted.
i LOCATION 33 feet E. of parking area curb, 15' S of a northerh water valve (see Location Sketch)
- SAMPLE SOIL DESCRIPTION N SPT-N, blows/m
W l|l« 9
P . . t : . . o
J g é slow | | | a% g & A Water Content, % w
W 1% | No. | counT | & § 2 COMPOSITION ZZ o 2 5
. = -
- A Per & “1 2 © 2 © o 20 40 e
, ‘|Grass |
468 |14 CH [Sitty CLAY w/ sand lenses Medstiff | Moist | Lt gray . 1
| N — E
357 |12 CH |Layered light/dk gray sity Med stiff Moist ]
: . |CLAY with sand lenses. — <
_ Motlled GwW
5101172 | 21 |7 SM/|Silty SAND & sandy SILT Med dense | —Wet grayftan eqtimatad
51227 |29 SM |Sity fine SAND with med dense moist | Gray motfd R
[ sand lenses - w/tan
] E
15 ]
; i 5 l 20,4050 | 60| ML |Dk gray SILT w/ sand, w/ V.dense | Moist Dk. gray i
iz { ' B L I sand lenses ' |
: | .
20 : .
i 6 l 20,503 | 0 SM |Sitty fine SAND & fine sandy V.dense | Moist | Dk gray i N
—] B SILT.
- . -5
i EOH@2151
B = Groundwater is estimated at 7 feet during drilling.| _
Lao ’ i
- 4
o i
- . ]
REMARKS
LOGGED BY: DH

CIOHUNGITEMPLATRECTUINGPRITC 2.7 ™1



SED Materials Laboratory

LOG OF TEST BORING
LOG DATE  12/8/94 ’ GROUND ELEV. 7 (Lawn Surface) _ BORING NO. B-3
{ “"ROJECT  Pritchard Beach ' SAMPLE TYPE 2" split sampler (ASTM 1586-74) except noted.
LOCATION 15' S, of the SE comer of the existing bath house ( see location sketch ) ' :
- SAMPLE : SOIL DESCRIPTION M SPT-N, blows/t
Lol : [
= |- . w o
E 3 BLOW - i w @ > 3 x A Water Contert, % w
0 /2]
W & | No. | counT | & E 9 COMPOSITION 22 o 2 : 5
@ (]
Per 6 “1 = oF 2 o 6 20 40 60
' Grass
Mottled ’
I 588 |18 SC [Clayey fine SAND w/ iitlle silt Med dense Moist gray & tan - 1
l 5109 |19 SC Clayey fine SAND w/ itlle sitt v Med dense | V. Moist ‘ gray & tan _.' ]
10,1415 { 29 | SM [Silty fine SAND : Meddense ] _ Wet Lt. brown . ew |-
] estimated ]
- i ’ at drilting __|
l 81018 [28| | SM|Sity med SAND | Meddense|  Wet Lt brown -
l 28,50/4" | 60 No recavery, estimated the H 7]
( sams-as-above ’
K. - |EoH@1est , ]
Groundwater is estimated at 8 feet during drilling. i

[ « | ' . ' : ]

REMARKS

CADHUIANGITEMPLATEBORINGPRITCHAR LW : A ‘ LOGGED BY: DH
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00se to medlum dense, bro_wn and 9ny, sﬂty SAND
“with hye's and lenses of sandy ul_t ua!tered qrgqrg:g;‘
(FILL) . . I EIRAR A

Very. snff gny suty CLAY wnh untered gravel and s

- ‘BOTTOM OF BORING ' .~
COMPLETED 12-14.81 © -

) - LEGEND : ) xw"" ont -
e mn. N - . ater contsn .
I >o.0. sphtspoon sample C Impervious seal ‘ Saer cenie.
1 I 3 0.D. thm-vnll umpk 'w“"_"'“ -
) e L : "Puzomcur up
'Somplo not ucovoud g s '. shod R ————— e
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SEATTLE ENGINEERING DEPARTMENT
MATERIALS I.ABORATORY

LOG OF TEST BORING
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’ K '. - B kel ‘ P - s : ) : .
© Seattle Public Utilities SOIL BORING LOG NO. B:#-99
PROJECT:  Genesse Park Playfields - ' | WOk NS90154
-LOCATION:  EastHalf of Parking Lot )
| METHOD: Hollow Stem, Continuos Flight, 4 1/4" Auger (ASTM D-1586) GROUND ELEVATION (ft):
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (b): 140 I HOLE DEPTH (f): 31
SAWPLER. _ 2° OD Splitspoon DROP (il 30 | G.W. DEPTH @ DRILLING (R):
DRILLER: Tacoma Pump . ) . DRILL DATE: 8-19-99 l LOGGED BY: KIJ/IF
) SAMPLE GRAPHS NOTES
- SOIL DESCRIPTION .
E|El2el 5|2 |2in3 In the saquence of MAIN COMPOSITION fcapital leters), W ST, blowt | Wels, groundvater, casig, diling
AHEEERIEEIE R Cokr, Moisture, Relative Desily or Cansistsncy, WX Moisture % | | foi8 specialiests 2
g'ﬁ a'n'.- 33_ ©» 'g' S Sof Structurs, and Mineralogy, efc.) ) i » B wmﬂmfaﬂu:numhcatdnr,
m
at surface- ' OF ASPHALT
[ H h t{g] 2| 2 ML |t 25- SLT Wi FINE SAND AND TRACE OF ORGANICS m—— 1
I : greenish gray, damp, med densa (FLL) T
sillitt 29| 457 | M. |at 5 SAME AS ABOVE _—
i ilg| 6zl u M. |6t 7.5 6 of SAME AS ABOVE, greenish gray, moist (FILL) | mo— 7
Ga ) » Garbage SANDY SLT W/ GARBAGE, cive brown, damp, denss 1 -
K IR TR Garbage |at 10— SILT W/ PAPER GARBAGE, dk gray, moist, med densa - | Pm Pl _ .
i I o (GARBAGE) ‘ ) ) ) ;
: 15Gal 5| [1r2ux%| % Garboge [a 15~ WOOD GARBAGE Wi SLT AND FINE SAND — ]
I dk homsh—gay wet, med dense B
- V (GARBAGE) —
I Tis LEL :
| »cafs 5746 | B Garbage |at 27"~ WOOD (POOR RECOVERY) , | m—
| (GARBAGE) o :
51328 | 41 ML [at 25 SLT W/ RUST COLORED.AND BROWN TREE ROOTS F——— _:
gray-brown, damp, dense(NATNE). .
101830] 4 |- M. st 30- SAME AS ABOVE W/ NO ROOTS IER— _—
' grayish-brown, damp, dense (NATIVE) v |
BOH at 31 foet ' N i
FOGEOTE AGanssee\Bocirggt 13 Pocng 8.11(1.22 . : " PO W00
". -



Seattle Public Utilities

SOIL BORING LOG NO. B

| PROJECT: __ Genesse Park Playfields [ wos: NS50154 -
LOCATION: __ West half of Parking Lot , B -
"METHOD: __ Hollow Stem, Continuios Flight, 4 1/4” Auger (ASTM D-1586) GROUND ELEVATION ()
'HAMMER: Automatic Downhole hammer HAMMER WEIGHT (Ib): 140 ] HOLE DEPTH (ft): 36
SANPLER. 2" OD Spiit-spoon DROP iR 30 G.W. DEPTH @ DRILLING (R):
DRILLER: Tacoma Pump DRILL DATE: 8-19—99i LOGGED BY: KJ/JF
: SAMPLE GRAPHS NOTES -
) a SQIL DESCRIPTION -
Elci®! | E, 2 B in the sequence of MAIN COMPOSTTION (captaletters), [ SPT. blowft | Wels, groundwater, casing, diing
rir=ije a o © x - 8 a s - . . N rate, special lasts & .
E é g.g. Suik £: 2 ; Color, Moisture, Relative Density or Consistency, I Moisture % , ;
AR ; ila zi"a Sod Structurs, and Minerslogy, etc.} instrumentation, sample caicher,
= 0 20 4«0 6 efc
(i 't surfece— 23 OF ASPHALT
, 1 467 | 13 ML |25 SANDY ST, ofve gray, damp, med densa p— 1
, I (FLL) ' ) T
5 2 268 | M M. |at 5~ SLT W/ TRACE OF WOOD R
B I olve gray, damp, med dense (FILL) . .
_ : : . R
Ga _ b ]
10 3 51214 | % Garbage [at 10~ PAPER AND BURNT WOCD GARBAGE W SLT | — ‘ :
I dk gray and black, damp, med dense .
(GARBAGE) b
" 15] Ga 5T {503 Gabege |at 15 (NO RECOVERY) very densa (GARBAGE?) I ——— 7
A . ]
% LE ]
2|Ga g0 | 2 Gatage |at 20~ (NO RECOVERY), med dense (GARBAGE?) —— chsaldt 22 dets | |
B s 0610 | 16 at 20, second cation, TRACE OF SILT AND GARBAGE — concrete or rock: moved
l DEBRIS AT 23-24 FEET 9 north and began ]
A {GARBAGE) samplog at Dfest |
L GW.attme Y |
Bl s | 2|3 SP - |at 25~ MEDIUM TO COARSE SAND, moist, bose m of driling |
.38 I (NATVE) ' N
;.::- i . b o o S —wi*-w«m».—a—m—w:
R : . , . i
oFz2]s 584 1 3 SP  lat 30"~ FINE TO MEDIUM SAND, moist, med. dense — |
2 l {NATVE) i
{7 [T zs0 | 100 ML [at 35 ST W/ SAND AND GRAVEL. gray, damp, very densa T — a
REMARKS I BOH at 36 feet '
HaED! 'VTEGMW ‘ : e TT53 Pri Dute: 1079
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_ Seattle Public Utilities SOIL BORING LOG NO 3
PROJECT: Genesse Park Playfields ! WO#: NS90154
LOCATION: 85 feet East and 10 feet South of Somhwest corner of South Playﬁeld
'METHOD: Hollow Stem, Contimtios Flight, 4 174" Auger (ASTM D-1 586) GROUND ELEVATION (ft):
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (Ib) 140 [ HOLE DEPTH R): 315
SAMPLER. 2" OD Split-spoon OROP {in): 30 G.W. DEPTH @ DRILLING {ft):
DRILLER: Tacoma Pump DRILL DATE: 8-16-99 | LOGGED BY: KJ/IF
__SAMPLE GRAPHS NOTES
P SOIL DESCRIPTION —
ped F-3 b U - R IV FCH B In the sequence of MAIN COMPOSITION (capial efters), SPT. blowit | Walls, grounchester, casing, chillng
HBEBEEEMIEIE 3E Color Moisture, Retative Densty or Consistency, (XX Moisture % o ”‘“:‘:"’“’“"
w Lls é Gla |z & Sol Structurs, and Mineralogy, eh) o - © o0 olc.
1 Z0
X - % i
. 2
I - 7 7
1 584 | 1 ML__{at 25 FINE SLTY SAND W/ GARBAGE (FILL) L A9 ‘ |
s|Gaj2| | nwr| Garbage (at 5 CLAY W/ PAPER, PLASTIC AND RUBBER GARBAGE N—— N
I d gray, damp, med dense (GARBAGE) : ]
i H ]
[ 10]Ga 1204 | 24 Garbage |at 10~ (NO RECOVERY), med dense (GARBAGE?) M— Ef _‘
I o i -
[ 5]ca 6617 | Gatoge [a 15~ (NO RECOVERY), med dense (GARBAGE) S— H: ]
B : : N E | GW.on ! R
i g L SN I
[ :;Z' 100% LEL ]
1| [anzm|s ML [at20- CLAYEY SLT W TRACE OF ORGANICS " H N
I blish-gray, damp, denso (NATIVE) e o
y/ N
1218 | 7 ML lat 25 SAME AS ABOVE, blish gray, damp, med densa —— . ]
I (Ve . / |
T8 | 45 M. |at 30 SAME AS ABOVE, blish gray, damp, densa —— _—
l e _
BOH 2t 31 5leet ]
¥/ Bentonite B 2" Shotted PVC
[] sand [] z soiapve
HAGEOTECHAG xitBoriog B 111 12 Y=gy



Seattle Public Utilities SOIL BORlNG LOG NO E
[ PROJECT: __ Genesse Park Playfields : , [ WoE NS90154
'LOCATION: 189 feet East and 10 feet South of Southwest corner of South Playfield
METHOD: _ Hollow Stem, Continuos Flight, 4 1/4° Auger (ASTM D-1586) GROUND ELEVATION (f):
HAMMER: - Automatic Downhole hammer HAMMER WEIGHT (Ib): 140 ] HOLE DEPTH (ft): 315
SAMPLER: 2" OD Split-spoon DROP (i} -~ 30 G.W. DEPTH @ DRILLING (R):
ORILLER: Tacoma Pump ORILL DATE: 8-16-99 | LOGGED BY: KI/JF
: SAMPLE ] GRAPHS NOTES
: B SOIL DESCRIPTION - o -
I 5, |zl=2i,s I the sequence of MAIN COMPOSITION fcapital leiters), SPT.blowit | Wels, groundivater, casing, crling
b g 3% |e|sige Color, Moisturs, Retaive Oensily or Consistancy, OO0 Moisture % | rate, specinests &
Flzd (& (335 Soi Structure, and Minersogy, oic) - Pstrumentalon, sunpls clcher
z 3 !
1 ] 20 40 604 e
I
2ns | 2 SMAL |t 25~ SLTY SAND TO SANDY SLT ]
' ' , brownish-gray, damp, med densa (FILL) o
3415 | 19 SMML [at 5 SAME AS ABOVE ‘
S I gray, dam, med dense (FILL) s
l TRE SMM_ |at 7.5~ SLT W/ GARBAGE, gray, damp, densa N— 1
| 0fGa) 4| | mas | & Garbage [at 10~ SANDY SLT W/ SOME GARBAGE R ————— ]
; ‘ | : l A biownish gray, damp, very dense (GARBAGE) - wsswsves & o "~
i i - , .
Ga 15438 | 2 Garbage [at 125 (NO RECOVERY), dense (GARBAGE?) —
%M‘ - [PPSR § . -
¢ L | -
is 15[Gaf 5| [at05me| 85 Garbage |at 15'~ SLT AND SLTY SAND W/ GARBAGE S mm— |
| I gray, damp, very densa (GARBAGE) A
i N |
»|Gals 101524 | Garbage [at 20'~ SLT W/ GARBAGE ARD SLTY SAND — _ N
A . brownish gray, damp, dense (GARBAGE) Possible G.W. i
: I ) ) P seepage around nE
. ~ interface of grabege
. . and native A
% 7] |05 12 ML ot 25 SLTW/FIBROUS ORGAMCS , T — N
| I gray and brown, dam, very densa (NATIVE) ] N
_ -
" it o | [ 1105502 ) 115 M. |at 30 SLT W/ TRACE OF SAND AND GRAVEL R ]
i . I _ " grayish brown, domp, very dense (NATIVE) ]
) | - -
» BOH at 31.5 foet "
|- ® e
- —
REMARKS

HGEQTECHGenesse\Boringogt.ais Pening B-11(1.22 T PrintDol: /109 -

g
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S’eattlePublic Utilities = SOIL BORING LOG NU, Eﬁ;&&f
'PROJECT: _ Genesse Park Playhiclds ' [ Wok NS90154-
LOCATION: 54 feet West and 9 feet South of Southeast corner of South Playfield

METHOD: " Hollow Stem, Continuos Flight, 4 1/4" Auger (ASTM D-1586) " GROUND ELEVATION (ft):

HAMMER: __Automatic Downhole hammer | HAMMER WEIGHT (Ib): 140 | ~ HOLE DEPTH (R): 36
SAMPLER: 2" OD Split-spoon — |DROP(in):- 30 __G.W.DEPTH @ DRILLING (ft):

DRILLER:  Tacoma Pump ' DRILL DATE: 8-16-99 | LOGGED BY: KIF
'SAMPLE ' ' GRAPHS NOTES

SOIL DESCRIPTION — .
n the ssquence of MAIN COMPOSITION (capial etters), SPT.blow/t | Wedts grounciwater, casing, drling
- Calor, Moisture, Relative Densily or Consistency, O Moisture % et speciatests &
Sod Structure, and Mineralogy, okc.) 1o 'B*Wfﬂm:twmbcmha
o] 40 604

Sample #
Type ]
Blow Counts
per 6~
Water %
Uscs
Symbol

DEPTH, ft
STRATA |

10,1512 - SMML. [at 25'- (NO RECOVERY), med dense (FLL)

L} L} {
AL LT
S
S N NN
| L }

TN T —

o
e -

468 14 SMML (at §— SILTY SAND, gray, damp, med dense {FLL)

SMM. [at 7.5 SLT AND SLLTY SAND, brownish-gray, damp, bose

_ (TOP OF GARBAGE) ,
835 | 8 Garbage |at 10"~ {NO RECOVERY), boss (GARBAGE?) -

.

¥

B220( 4 Garbage |at 15— SILTY SAND W/ BROWN DEBRIS, dk grayish-brown
 damp, densa (GARBAGE)

PR

T

~N

' o=
w

S

o

T T T T g

i i ; " | e ——
20} Gal 5 503 |sor Garbage |at 20~ SILTY SAND W/ WHITE PLASTIC GARBAGE s
grayish brown, damp, very densa (GARBAGE) ' P

[

|

" slca |6 | |wass Garbage [at 25 SILTY SAND W/ WOOD AND CONCRETE C | e———
I brownish-gray, moist, very dense (GARBAGE) 2 :

at 30— (NG RECOVERY) EXECPT FOR TRACE OF WOOD
med dense (GARBAGE?)

710,15

sl 71_ |eses0a] 150 ML [at 35 SLT. gray, damp, very dense (NATIVE)
REMARKS BOH at 36 feet
Bentonite | 2" Sloted PYC
[:] sand [] 2 soiapve

oereetintecdoneecivarisionearionmad |7

8
g
u
T O e

et — — e
HGEQ! ” sJonng B-11(1.22 B PritDssec Y1038




Seattle Public Utilities SOIL BORING LOG NO. B:G:88
[PROJECT: _ Genesse Park Playficids [ Wor NS90154
LOCATION: 54 feet West and 10 feet South of Southeast corner North Playfield
METHOD: __ Hollow Stem, Continuos Flight, 4 /4" Auger (ASTM D-1586) GROUND ELEVATION ():
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (ib):: 140 I HOLE DEPTH (fY): 29
SAMPLER: 2" OD Split-spoon ’ DROP(in): 307 G.W. DEPTH @ DRILLING (ft):
DRILLER: __ Tacoma Pump DRILLDATE: 81899 |  LOGGEDBY:  KI/FF
e SAMPLE " GRAPHS NOTES
| . ' SOIL DESCRIPTION . .
Z|5(3]g| B |2 |$ig 3| noemweeouancouoSTIN ity | T SPT.bowl |k goet, o
E g g.s ¢; .g- 5 3 § E. Color, Moisture, Relative Densily or Consistency, XXX Moisture % ar fon, sampla catcher,
dlwla k] = ) Soil Structurs, and Mineralogy, eic.) s 0 m,mm
0%
i A8l 1 (gl 128 | 7 ML'SM (et 25-SILTY SAND, gray, moist, bose (FILL) g g ]
L 4] l - o207 ]
| s [lAf 2| [20507 | 190 M. {at5- SLT WIPOSSIELY CHUNKS OF ASPHALT S —— é Y N
L[4 I ory, dar, ey denso (FLL) 1 7 i
l | . A0
| 7] || 507 [0 | Gabege jat 7.5 PLASTIC GARBAGE Wi SLT T
[ I ) dk gray, moist, very densa (GARBAGE) TR T oo
-_ 10|Ga| ¢|_| 16508 | 100 Garbage |at 10'~ SITY SAND W/ GARBAGE AND WOOD CHUNKS I— |
i l 0k gray, damp, very densa (GARBAGE) ’ PR, _:
] s202| 2 Garbage Jat 125 (NO RECOVERY), dense (GARBAGE?) S—— ]
| 15| 03 |50| | Gabage |at 15— (NO RECOVERY) very dense S |
i (GARBAGE?) i
i - Augerrefusalat 2t |
] , . Rebcsted hob 140 |
| »|ca 350 | 100| | Gerbege'|at 20— (POOR RECOVERY), SILTY SAND W/WOOD I—— the cestond started |
R ‘ ' " dkgray, demp, very dense (GARBAGE) samping at oot |
L ey
[ =lca 32025 | 45 Gerbage |at 25 (NO RECOVERY) , [ — _—
: SANDY SLT CUTTINGS WI PLASTIC, PAPER ]
GARBAGE, dense
i GW.on \ 4 :
3 Native matesial not encountered 4 * | ar19/1999 ]
E BOH at 29 feet due 1o euger refusal |
[ 5| |
- REMARKS
- Pocoicie [ 7 swtearvc
[Elsana [] 2 sdiapve -
HGEOTEHG c Bocng B.11(1.22 - Prid Dot WIGW0




| SeattIePubhc Utilities | SOIL BORING LOG NO. B2

. PROJECT: Genesse Park Playfields - - | wWo# NS90154
LOCATION: 183" West of North Playfield, and 3' North of Paved Walkway :
METHOD: Hollow Stem, Continuos Flight, 4 1/4" Auger (ASTM D-1586) . GROUND ELEVATION (ft):
‘| HAMMER: Automatic Downhole hammer HAMMER WEIGHT (ib): . 140 | HOLE DEPTH (ft): 66
SANPLER: 2" OD Split-spoon DROP Il 30 G.W. DEPTH @ DRILLING (f):
DRILLER: Tacoma Pump ] DRILL DATE: 8-18~99T LOGGED BY: KIIF
SAMPLE - . _ GRAPHS NOTES
. SOIL DESCRIPTION — .
2l 5. =2 [#]ws In the sequance of MAIN COMPOSITION (capitl leters), SPT. blowft  ( Wels, groundwater, casing. diing
= 218 8% ! '8 a ) . . . rate, special losts &
& = 2% s| & |€1RE Color, Moisture, Relative Densily or Consistency, . | ICKKE Moisture % . i
w|Els|Fl2al 6o (235 Sol Structurs, and Minersiogy, efc.) nstrumentation, sample catcher,
ajo|la 2 - o 20 4 oo eic.
»
- : . —
- s . . -
] Al 2461 10 | | SMML |at25-SLTY SAND TO SANDY SLT W/ SOME - '
| L l ASPHALT, gray, moist, bose (FILL) i .
| s fial 2 444 | 8 SMML |at §'- SILTY SAND TO SANDY ST, gray, moist, bose -~
1E l (FLL) '
i : ]
: Ga| 3 (gl 908 | 7 Garbage |# 7.5 PAPER GARBAGE WI SANDY SLT . i 7
i I _ ik gray, moist, med dense (GARBAGE) - R
| 10| Gaj 4 479 | 16 Garbage [at 10/~ PAPER AND PLASTIC GARBAGE W/ SILT —
| . I S dk gray, moist, med dense (GARBAGE) ,
—_ 15|Ga| 6| _| 667 | 13-| | Gabage ot 15~ PLASTICAND GLASS GARBAGE, grayish brown f— N _
I I maist, med danse (GARBAGE) v _
—_m Gal6f | 223 5 Garbage |t 207~ SAME AS ABOVE, &k gray, moist, boss = Poosible perched weter :
[ A I K grey, demp, very dense (GARBAGE) ) ' # 20 foet .
: | ma ]
| mfca | 7| fi6se] » Garbage |at 25 GARBAGE Wi/ SLT F— - 4
i I ) . gray-bleck, damp, med dense (GARBAGE) ' B
- =
- ' A .
0|Ga| 8 l BnRD| “ Garbage (at 30~ GARBAGE. gray, damp, denss S— N
i Poss GW. o A ]
%|Gal 8 1006° | 1005° " Garbage jat 35'- WOOD AND PLASTIC GARBAGE, black, damp, very denss time of drifing
-l ] . X —
DT Dot ghth o pay BT HI 22 Prind Defe: W16
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- Seattle Public Utilities SOIL BORING LOG NO. B-7-99 (2/2)
‘PROJECT: Genesse Park Playfields . [ WO#: NS90154
LOCATION: 183" West of North Playfield, and 3' North of Paved Walkway
METHOD:  Hollow Stem, Continuos Flight, 4 1/4" Auger (ASTM D-1586) GROUND ELEVATION (-
HAMMER: ‘Automatic Downhole hammer HAMMER WEIGHT (b): 140 I HOLE DEPTH {ft): 66
SAMPLER: 2" OD Spiit-spoon DROF@) 30 GW.DEPTH @ DRILLING ().
" | DRILLER: Tacoma Pump DRILL DATE: 8-13-99 [ LOGGED BY: KIIJF
SAMPLE GRAPHS NOTES
- SOIL DESCRIPTION .
Elzltlel B lz|®ins In the sequence of MAN COMPOSITION (cspital lfters), S SPY. blowit | Wols, groundieat, casig, g
E Slelg 8% (k|8 88 Color, Moisturs, Rletive Densy or Consisency, 0001 Moisture % | rete. spaciallests &
i sl = .; 2 G i 22 Sol Structure, and Mineralogy, akc.) b » 0 s mm'meéwm
m .
[ w0 10 061 | 17 M. |at 40— SLTWIWOOD CHUNKS AND TRACE OF ORGANICS | M ]
I ) brown and gray, damp, med dense (NATIVE)
[ 45 1" a7z | . ML |ot 457 SAMEAS ABOVE, gray and brown, demp, med densy | IINONSE ]
i l I . ATV i
[ 50 12 51015 | 5 ML at 50 SAME AS ABOVE. gray and brown, damp, med dense j— __
_ | e ]
N Ny
[ ssfilllll 12 235 | & M. [at 55— SAME AS ABOVE, gray and brown, moist, bose - _.
| I : (NATIVE) .
I ul | 5126 | 2 M. |at 60~ SAME AS ABOVE W/ SAND LENSES Fo—— :
: l ' gray and brown, moist, med dense, (NATIVE) R
| asifilll] 15| |eansom) @ | M. |at 65~ SANDY SLT TO SLTY SAND W/ TRACE OF ORGANICS | M mm—— B
H1H I SM gray, maist, dense (NATIVE) ’ |
' BOH ot 66 feet |
| ]
REMARKS
e e— ey T X T Pt Date: 41099
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Boving 811122

Seattle PublicUtilities | ~ SOIL BORING LOG NO.48:84
JPROJECT: _ Genesse Park Playficlds — — [ Wor: N590154
LOCATION: . 91'East and 7 South of Southwest corner of North Playfield :
METHOD: _ Hollow Stem, Contintios Flight, 4 1/4" Auger (ASTM D-1586) GROUND ELEVATION (f);
HAMMER:: Automatic Downhole hammer HAMMER WEIGHT (Ib): 140 | HOLE DEPTH (ft): 60
SAMPLER: 2" OD Split-spoon DROP (in): 30 . G.W. DEPTH @ DRILLING (ft):
DRILLER: Tacoma Pump "] DRILLDATE: 8-17-99 | LOGGED BY: KIIJF
SAMPLE ‘ ' GRAPHS NOTES
SOIL DESCRIPTION ’ .
=1l £, 03 In the saquence of MAN COMPOSITION (capita leters), WSPT, biowit | Welts, grounciestor, casing dllng
HHEE S3lE(2ig¢ Colr, Moistur, Relative Density or Consistsncy, O poisture % |, spackd e £
giblg"|1 3|9 =i a Sod Structure, and Minersiogy, efc) . 2 o m mmmmmmm.
m
70
r / i
N7
= - / —4
| ] Z
i 1 455 | 10 &t 2.5~ SIT W/ FINE TO MED. SAND : %
i , I brown and gray, damp, bosa (FILL) : Zh .
. — 2 -]
5 2| | 245 | 10 SMML [t 5~ SLT W FINE TO MED. SAND e 7
l brown and gray, moist, med.dense (FILL) . Tt e 87 .
i 3 l 24 | 6 {8 7.5'- SANDY SLT, brown and gray, damp, boss (FILL) ot I . 1
Kl N EAR a 10~ SAME AS ABOVE W/ GRAVEL IN SHOE p— | [ ]
] l ' brown and gray, moist, med densa (FILL) = B
| feals I 161616 | 3t Garbege |t 12.5- (POGR RECOVERY), dense (GARBAGE) | — B 1o i
=1 = -
15} Ga 121321) B Garbage |t 15~ (NO RECOVERY), GARBAGE IN CUTTINGS N— a=) N
' ’ dense (GARBAGE?) =i _
| _ - i by
| n|Ga|s 1789 | 17 Garbage [t 20~ (POOR RECOVERY), SANDY SLT W TRACE OF PLASTICS |Mor JE=14 M
l _ ak brown and grey, wet, med densa (GARBAGE) - | 3narie9 __
| »iGa | 7{_ |0nx] = Garbage |at 2~ (POOR RECOVERY), SANDY SLT F—— _—
i I dk brown, wet, dense (GARBAGE) , 3
- E. ~
B 09 | Garbioge {at 30— (NO RECOVERY), very densa (GARBAGE?) I — g B%LEL |
™~ :E' i i -_'_.
| 3)Gaj 8| | 505 [507| | Gabage w35 (POORRECOVERY), SLT AND SAND W/ SOME ORGANCS | SRSSSSSERESS | E: N
' Bentonite E 7 Siotted PVC
[Jsaa . [] 7 soharve
TOGLOTEC - Privd Dote: WIOO8

R —
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Seattle Public Utilities - SOIL BORING LOG NO.. |
PROJECT:  Genesse Park Playfields i WO NS90154
LOCATION:  91'East and 7 South of Southwest comner of North Playfield
METHOD: Hollow Stem, Continuos Flight, 4 1/4" Auger (ASTM D-1586) GROUND ELEVATION (-
HAMMER: Automatic Downhole hammer |- HAMMER WEIGHT (b): 140 ] HOLE DEPTH (): 60
SAMPLER: = 2" OD Split-spoon DROP (in): 307 : G.W. DEPTH @ DRILLING (ft);
.DRILLER: Tacoma Pump - DRILL DATE: 8-17-99 l LOGGED BY: KIIF
' SAMPLE : : GRAPHS NOTES
. SOIL DESCRIPTION ' .
-3 §,, z (LigF | ot semerce ot AN COMPOSTION ottt | ™o SPT- blown O s, g
ala e |- |8 Caor, Moisture, Refative Density or Consistency, OXXTE Moisture % . y
g g 5 = % a 5 2 gugx‘ Sol Sinucture, and Mineralogy, ekc.) instrumentation, sample caicher,
I v 0 20 40 a0l L3
i Ga Garbage .
- -} a2 ’_1‘ L B + : m\;ll&xi‘i;-i%‘&}i“‘-‘; peacy
" w0 8 81220 | 19 M7 |at 40— SANDY SLT W/ SOME FIBROUS ORGANICS — . BwaomlsM_:
‘ I AND SMALL PIECES OF WOOD, &k gray, mais, dense P - by wood: sampis does
Sl | . ]
[ 151520| 3 M2 |at 45 (NO RECOVERY), dense (NATVE?Z) — ]
= ) : -]
03840| 74 | M.? (ot 50 (NO RECOVERY), derisa (NATIVE?) N —— ;
07 |50 M. |at 55— (POOR RECOVERY), SANDY SLT :
s | s k gray, very dense, wet (NATIVE) ]
2505 | 120 M. a0 SLT, gray, damp, very denss (NATIVE) | ——————— | - :
B 1 -
i .
[ nf _
REMARKS
' Benkne [ 2 Sioted PVC
[-]] sand [] z sokapve
GEOTECHGn BIRITE PRGN WIOT




Seattle Public Utilities SOIL BORING LOG NO. B-9-
PROJECT: Genesse Park Playfields . I WO#: NS90154
LOCATION:  78'East and 12' North of Northwest comer of North Playfield ]
METHOD: - Hollow Stem, Continuos Flight, 4 1/4" Auger (ASTM D-1586) GROUND ELEVATION (ft):
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (ib): 140 I . HOLEDEPTH (h): 56
SAMPLER. 2" OD Split-spoon DROP () 30 ~ GW.DEPTH@ORILLING (R,
DRILLER: Tacoma Pump ] DRILL DATE: 8-17-99 [ LOGGED BY: KIIF
SAMPLE . GRAPHS NOTES
- SOIL DESCRIPTION — ,
2151308 3% (2|3 g | e e—n | TR g o
§~§§"§i%§ 35 'su&mmwmm) ' L . ':o% wnwmm' s cacr
T 1wl 6z | = SM a1 2.5~ SILTY SAND W FINE TO MED, SAND AND 5% COARSE | Mmmeet ]
SAND, brown, damp, med danse (FILL) :
[ 5 2 6812 | 2 SMML [at S~ SLTY SAND TO SANDY SIT W/ MOSTLY FINE SAND F— ___
| oray, moist, med donsa (FILL) _

g
BN MENE | SOmE e

- -- h y - —
0is12] 7 Garbage?|t 7.5 (POOR RECOVERY), ROCK IN SAMPLER R ——
- dense (GARBAGE) ) ]
" 10| Gal 3 12156 | 21 Garbags |at 10~ GARBAGE, biack and gray, damg, med dense p— N
[ 15| Gal 4 10712 | 1 Gesbage |at 15— SAME AS ABOVE, bleck and gray, damp, med dense —

"
g
|
¥
o

106,12 Garbage (et 20~ (POOR RECOVERY), FINE SLTY SAND W/ ]
. ' I v TRACE OF METAL GARBAGE, dk gray, moist, med dense .

| xlcais s | s Garbage |at 25'- (POOR RECOVERY), dk gray, dasnp, very derise | —— |
, I : {GARBAGE) ' _ ' ]
i ——GW_at oY
] of driling
] i ] 7
20]Ga| 7 05 |05 Garbege [t 30~ (POOR RECOVERY), GRAVEL AND GARBAGE a
I ok gray, wet, very dense ' |
¢ - —
i ' : ' ) [~
sl ! 8| [s0ws:| ss SM et 35 (POOR RECOVERY), SLTY SAND, gray, welsery donse. | oormmm— n
REMARKS ’
1
HOGEOTECNGacesee o ga k] B T . ' =T

»

L e e e ey e




" Seattle Public Utilities 'SOIL BORING LOG NO. B-9-99 (2/2)
|PROJECT: __ Genesse Park Playficlds , [ WOk Ns90154
LOCATION: 78 East and 12’ North of Northwest comner of North Playfield .
METHOD: __ Hollow Stem, Continuos Flight, 4 1/4” Auger (ASTM D-1586) GROUND ELEVATION (1): .
FAWMER: __ Automatic Downhole hammer | HAMMERWEIGHT (iB): 140 | HOLE DEPTH (): 36
SAMPLER: - 2 OD Split-spoon URCP (in): 30 G.W. DEPTH @ DRILLING (f): .
DRILLER: Tacoma Pump DRILL DATE: 8-17-99 ] LOGGED BY: KINF
SAMPLE i GRAPHS NOTES
: SOIL DESCRIPTION . ¢
2 ‘ .
el S lz(®ins In the sequence of MAIN COMPOSITION (capitalletiers), W SPT. blowift | Wels, groundater, casing diling
ElS|el&l8s|E|2igt Colr, Moisure, Reletive Densiy o Consisercy, OO0 pMoisture % | - /e specaiests
giglal"{ 2w (21> - Sol Structurs, and Minersiogy, efz ) instrumentation, sample calcher,
ar®ie = : o- 20 40 - 6of alc
| - N
I . _
1 o ]
) gl |99t | a 40"~ SLT W/ FINE SAND LENSES M— e R
! : gray, maist, med denss (NATIVE) ) _
B 45"1 0 | 6612 | 18 %45~ SAVE AS ABOVE, gray, moit, med dense (NATVE) — i
| 50 i 61218 | 20 | aw-mmmam.@mm ——— :
(NATIVE) i
5 l 12} _| esos | 120 ot 55~ SANDY SLT Wr SOME GRAVEL, k gray, dam. very dene _ | MRSsmmemata _:
1 NATVE) . Ha i
® _
t
- ﬁ —
- 70 h—
REMARKS

HGEOTE AGensase\Bortsgigt sioBorisg B4 H1 22

—
Point Dstec V050

‘"



 SOIL BORING LOG No. SRS
PROJECT: _ Genesse Park Playficids _ [ Wor. NS90154 '
LOCATION: 228 East and 10’ North of Northwest corner of North Playfield
-METHOD: Hollow Stem, Continuos Flight, 4 1/4" Auger (ASTM D-1586) GROUND ELEVATION (f): )
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (ib): 140 | HOLE DEPTH (f): 55
"SAMPLER: 2" OD Split-spocn DROP{m): 30 G.W. DEPTH @ DRILLING (R): _
DRILLER: Tacoma Pump - DRILL DATE: 8-16-99 L LOGGED BY: KIF
SAMPLE GRAPHS ~ NOTES
2 SOIL DESCRIPTION — ! o :
E. g : ol 5o |z @3 In the ssquenca of MAIN COMPOSITION (capital lstters), ms""'-"‘"“’" Mv’;@mmm
a. O S [ Color, Moisiure, Reletive Densily or Consistency, Moisture % L, I.
5 5':‘ z & & =:385 Sof Structurs, and Mineralogy, etz ) o m""""""""'::'""""”"
= A B 20 4w e
N : .
i 1 458 | 13 SM (ot 25 FINE TO MED. GRADE SLTY SAND _— : :
: | grey and ck brown, maist, med densa (FILL) : - ’
sl 2| | 7520 SMM. [at 5~ SAME AS ABOVE W/ A LITTLE MORE SLT | —— '
i I gray, moist, dense (FILL} R
i 122 | 4 a 7.5— (NO RECOVERY), ROCK IN SAMPLER = i _-
_ | e | ]
offtfl 3] | 2418 | 20 SMML [at 10~ SLTY SAND AND SANDY SLT INTERBEDOED m— :
' I W/ BLACK SAND, ofve gray to dk gray, SM-moist |
|t ML.damy, med densa i R
Gaf 4 121827| 45 ‘Garbage |at 125 {POOR RECOVERY), GARBAGE W/ SAND AND GRAVEL | SN i
| I black, damp, densa ’ ’ : ib - _ B
| 5] Gal. %3251 58 Garbage [at 15 (NO RECOVERY), very dense e — |
| ' {GARBAGE?)
-_20 Gal. 2912 .21 Garbage |at 20 (NG RECOVERY), ROCK 1N SAMPLER. med densa m— _—
' _ (GARBAGE?) : , N
:25 Ga |5 03 |som Garbage et 25 (POOR RECOVERY), WOOD IN SAMPLER E—— _—
i l very dense (GARBAGE) . ' » ]
i } : Posstb GW.at W :
0|Gaj6| | w7 |%7 Gabage |at 30— (POOR RECOVERY), WOOD W/ SOME SILTY SAND NE—— time of drifing N
| I dk gray, moist, very densa (GARBAGE) B _
i _ . a 39— WOOD GARBAGE W/ SLT, SAND, AND GRAVEL :
| ®|ca|7 788 | 16| | Garbege k reddish brown, wel, med dense (GARBAGE) — _
REMARKS '
HOGEOTEG MCansastBannphie 1 jBerny & 11(1 22 Pt Ooic . W18
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N - L e E i . . .
Seattle Public Utilities ' SOIL BORING LOG NO. ug_&e_(ztzwl
PROJECT: Genesse Park Playfields l WOt . NS90154 )
LOCATION: _ 228 East and 10' North of Northwest corner of North Playfield
METHOD: Hollow Stem, Continuos Flight, 4 1/4* Auger (ASTM D-1586) GROUND ELEVATION {ft):
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (ib): - 140 | HOLE DEPTH (ft): - 55
SAMPLER: 2" OD Split-spoon ‘ DROP (in): - 30 - G.W. DEPTH @ DRILLING (ft): .
DRILLER: Tacoma Pump - DRILLDATE: 8-1699 | LOGGEDBY: XJ/TF
SAMPLE . GRAPHS NOTES
| . SOIL DESCRIPTION — ’ ,
elci2l 15, |2{2ian3 I the saquence of MAIN COMPOSITION fcapita letiers), SPT,blowf | Wels, groundialer, casig. dfing
Els|3& 8% |k 5181 Color, Moisture, Relative Density or Cansistency, | oo Moisture % _ ""-‘!’”m‘
AR AR I BRI - S & Soll Structure, and Minerslogy, ofc.) instrumentstion, calcher,
a @ 2 0 20 40 60 elc.
| | Ga Garbage ]
-_40 sl |muul s ML |at 40~ SANDY ST Wi WOQD, dk reddish brown, wet, med densa —— P __
4 _ -_ | HM 01550 | 65 SMML |at 45— (NO RECOVERY), very dense IR—— ]
P it (NATIVET)
Lob - r (] B H -]
f? i i
A - K 3 < —
L K 3 07 |08 SMML |at 50 (POOR RECOVERY), SANDY SKT TO SLTY SAND ESS————| B
l | I & brownish gray, wet, very dense (NATIVE) ]
Qh L |n : : : : : ; _
| sl 05 | 508 SP ot 55~ MED SIZED SAND W/ SOME FINES AND A ISS— -
' I ' ' TRACE OF COARSE SAND, dk brownish gray, wet ' ]
i vory densa (NATIVE) ‘ |
i BOH at 55 feet |
| = ]
- (] —
| ]
| - —
[ » _
IR
!
| ,
4
i‘; :Lc\s—nﬂmwmm_ﬂ' v - =7y
:



Seattle Public Utilities SOIL BORING LOG NO
PROJECT: __ GenesscPark Playfields [ WOk NS90154
LOCATION:  22' West and 13" North of Northeast comner of North Playfield ' i
METHOD: __ Hollow Stem, Continuos Flight, 4 1/4 Auger (ASTM D-1586) GROUND ELEVATION ():
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (Ib): 140 | ~ HOLE DEPTH {ft): 40
SAMPLER: _ 2" OD Split-spoon DROP o). 30 GW. DEPTH @ DRILLING (-
DRILLER: Tacoma Pump . DRILL DATE: 8-16-99 [ LOGGED BY: KI/JF
SAMPLE ’ GRAPHS NOTES
a SOIL. DESCRIPTION
Sl=|2lel Sul=2ins In the saquence of MAIN COMPOSITION (capital letters), WL SPT, blowt | Wals, groundiwaty, casing, dhiing
cls =i 43;.. E[EiQ¢E Color, Moisture, Relative Densiy or Consistency, 00X Moisture % . MWM5“
uin|a 2 ul2:oF Sof Stnucture, and Mineralogy, e X instrumentation, sample caicher,
@ 20 40 60 elc.
: L L 1 648 | 2 MLSM |3t 25-SLT AND FINE TO MED SLTY SAND p— T
i o - afve trows; dami, fiéd densa (FXL) ' it
5 2 6720 | 7 ML |at§- SLT WA LITTLE SAND, gray, damp, med densa —
] } 3w 454 | 9 ML [at7.5— SLTY SAND W/ BLACK GRAVEL AND -l . 7
| |Ge | carbage SOME DEBRIS, oive gray, moist, bose (GARBAGE) i
| 0[Ga4| | 6za| B Garboge |at 1~ GARBAGE W/ SANDY SLT, ofve and black, damp P——
| I - dense (GARBAGE) ' |
[ 1s|Gals| [a10m2] 2| | cabage st 15 SAMEAS ABOVE, biack md trown, moist, med dense — 1
— —
| ' : (GARBAGE) ]
X . - s 4 y,v,_ - Wr‘ - -—- ————:—
:_zo Gal 6 788 | 18 Garbage |a 20~ (POOR RECOVERY). SAME AS ABOVE — :
| _ I : olve gray, damp, med denss (GARBAGE) i
-_.25 Gal7 55 1 10 Garbags |at 29~ SAME AS ABOVE, ck grayish brown, moist, med dense - _:
| I  (GARBAGE) . |

ime of drillng
w|Gajs| | 483 |3 Garbage st 30"~ GARBAGE AND SAND W/ SILT AND GRAVEL I—— ' _
I ‘ vary dk brown, wet, dense i )
35| Ga Garbage |- {Garbage) |
- £
REMARKS
L ]
HYGEOTECH(Gensoss\Beringiga i Paring B4 1{1.22 Pk Go: WIOW

1



Seattle Public Utilities | 'SOIL BORING LOG NO.
[ PROJECT:  Genesse Park Playhicids | — - : 3 NSO0IS4
LOCATION: 22’ West and 13' North of Northeast corer of North Playfield
METHOD: Hollow Stem, Continuos Flight, 4 1/4* Auger (ASTM D-1586) GROUND ELEVATION (f): .
HAMMER: Automatic Downhole hammer HAMMER WEIGHT (ib): 140 ] HOLE DEPTH (): 40
SAMPLER: 2" OD Split-spoon UROP {in): 30 G.W. DEPTH @ DRILLING (ft):
' DRILLER: Tacoma Pump o DRILL DATE: 8-16-99 | LOGGED BY: KJNF
SAMPLE : GRAPHS " NOTES
- SOIL DESCRIPTION — _ . _
Sl2|2lel 50 |2 |2 93 In the sequence of MAIN COMPOSITION {capial leters), SPT, blow | Weks, groundiwater, casing driling
HHEEERIE Y Color, Moisturs, Relative Densiy or Consistsncy, 00X Moisture % _ e spaciallests 8.
MTHHEERIGEIEE Soi Structure, and Minerslogy, of) instumertafn, saple cacher
- 0 20 0 &g elc.
%|Ga| 9 l 4512 [ 17| | Garvoge [ 39 caRGAGE WISLT, SO D GRAVEL —
_ ' dk brownish gray, wet, med dense (GARBAGE) :
. - S
| ] o[ g]man] o] | swse Jaso- strvsano o s, saov AT Top oF saveLe N—— ]
’ BECOMING MORE FINE TOWARDS THE BOTTOM, :
i dk gray, wet, densa (NATIVE} _
i BOH at 40 feet :
6 —
[ = |
| = _
I 4
.
K ]
- -
| m) _
REMARKS
o e T T ]
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i
Remove pier

Construct a two-launch Boat House
adjaceat 1o existing single Boat House,
freeing upr space in the Rowmg House

NOT TO SCALE

Extend piers .~ |
" to accommodate !
more waiting boats'

Blvd.

Washington,

o : m\ i\K

BORING LOCATIONS
Bcat. HOUSE FOUNDATION
Mo BAKER. ROWING (ENTER

SEATTLE, WASHINGTON

I ANGIGEC\BCR-MAP. XS 1/4/95

Seale Enginesring Depatment « Materials Laboratory 386-1236




- seatiE ._;E’.NGIN.EE 'ING; 6EPAr'zTMéNf

CeJJ'Z/ - Bo# house

Hote' na B=1

GRD. ELEV. X4

Loc.moN shi- Sau[-crs vpark Eist o—P Pml:‘u-& L»‘f‘ L2 '-/’,a-.. weli s

e e

INSPECTCR T 3 T‘\/ .

1 camne sow . . DESCRIPTION - OF "MATERIAL
STRATA.|oerm No. COUNY PEN. ‘ COMPOSITION CONSISTENCY MOISTURE COLOR ;Wl:zgt
- §. e - )
g}g\ ] $ilty GRAVEL % SAMD 2 &w
E: : _7" . : ) : . .
/‘ ,~é (D ol & 2 iRk ¢"6747.§4“_D wH_graved s o
- 5 ' b7 Lt 6m7 Cegey SILT . V. rves
."Z 12 12 27| ST ik [T, .{/u. sand ‘gﬁ_#_. Nd_“:; l# Gray
.7 \ 5 .
\ —1; 1. - _ 2 . |
Y | Y OLE e gE [P ST PSS ST ed | et | o,
& /a- ‘ : 1% Lf.‘ Qn-;_ 5;47',,,._#&4’ w/)ua. Sand, . i
~ _TZ/- @ |34 574.’ 257 ,12,')1._ .\‘au{y SILT (metllyg eotd Kardd d}‘:‘z LZ'Ay
3 4 ' rod. shd @ Sorpler 4 ) 7
§ -1 -
Y -
T |5 T | 77 37, S T G e
13-1 g @124 {Qf”zro 107 Siby SHD L SREL | Hared | Vpnont Grey -
" F N ,,l’u. e | Mt
vl ' ‘ o
e R
el ) Ffs] e 5147 Wit 1?« 5««“« occa. | pavd |55 | B,
_ Eup of thie @ 21.5°
i SN @ Lot lev) Llwed infh
B Arilled Kole ‘754"?[ Sdﬂdy
toger @ 2 e §7 ’



SEATTLE ENGINEERING DEPARTA-'AENT

MATERIALS I.ABORATORY

ROJMMM_M 8’7 /v[-’m

110G OF TEST BORING
/d— /r —-75'”

HOLE No_3=2

v GRD. ELEV_AL4__
. LOCAT!ON 30 SHW of 56*""4 ﬂm,g ch_sc ( 6¢pu /3’/4,3.)@ 3%e Lobe N.q/ ol Bl

INSPECTCR ’D

L

SAMPLE slow sTo. DESCRIPTION OF MATERIAL WATER
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. 2 s = £ % ) g g =
| %égssgécwﬁ— E & 3
3 = BE 3 O Qé . = .
I fcels e FEE AR DESCRPTION R
‘ Asphalt Pavement. /]
- Py nconcrete Pavement A 135
21| Loose, brown, sxltySANDwnhclay‘mmst :
- 1sm L1 (ALLUVIUM) - E
5 ] Soﬁmgmmms.lﬁnmbm 1 ]
structure.
Vi 5 - ML L ]
1 94 | 28 ; &-:_ J o L 130
i L I Medium sGiff, gray moftled rust and brown, silty CLAY, trace | |
Lo . fine gravel; wet; numerous organic pockets and hard siit
3 1 pockets. ’ I E
80 41 3 ' =l ct [
2 3 | 4 |- 125
[ 1 " Very stiff, ight brown, clayey SILT, frace fine and coarse | ]
3 K7 - 15 sand; moist; numerous near vertical gray silt partings and L E
: 3 97 | 29 6 }‘ seams, humerous gray, fight brown, and rust, near horizontal
' 7 VUNT h fine sand seams. - 120 -
- i ML : ' -
; L 4 L 4
e lizo) 14| 2 -2 Medium dense, bmvmmomedmst,smySANDvamgravel 1
: R g trace organics; wet. . 115
(GLAC!ALTILL) :
- ~ - E
) L 4 3R Dense, gray, silty, fine to medium SAND, frace coarse sand | il
=k« and fine gravel;wet.
5 - 25 5 -
5 [ 117 ]| 14 | 12 @_ | - s o
12 - ’ )
i 1sm ELE] .
S
L 30 a2
0o K/ B :
6 f130) 9 :15 }A‘ 2 1 25 SR KR .stltyﬁneandpooke\s - 105
F ] " Bottom of boring at 31.5 feet. Boring abandoned with soi I
r L cultings, bentonite chips, and cement seal. i 3 o
- 35 A ! ]
L 4 - 100
L 4 L -
$urface Elevation: 136 feet Henderson/M.L. King CSO Project
Date Completed: 5/7/98 .
Logged By: JAM Seattle, Washington
Equipment: Truck Mounted CME 85 .
Drilling Method: Hollow Stem Auger : _ King County Depariment of Natural Resources
Hammer System: CME Automatic Harnmer, 300 Ib. : : -
LOG OF BORING B-205
PacRmM GEOTECHNICAL INC.
o - SHEET 1 OF 1
GEOTECHNICAL ENGINEERING APPLIED EAHTH SCIENCES -
Project No. 005-006 ) FIGURE A-20




Bottom of ‘boring at 36.5 feet.

2 -
2 5 = F B g 8 -
2 Z B o= £ o 5 § ™. -
- [ s k-3 2 . =
: £3:38 ¢ F 59 8 82 DESCRIPTION T §
g & 8828 a 8 82 8 643 : B & 2
) Asphalt Pavement 1 4 j
I Green mottled brown, clayey, sandy SILT. & |
L d (ALLUVIUM)
: i M L 1
| 130 -
-i_:
4 KA 5 J Stiff, gray-blue mottied ofive and rusty, clayey SILT, trace _[ ] ‘-
1T n 3 M 5 sand and organics; moist; scattered fine sandy sitt partings. 8%
b | i
2 | 108 22 _4, N L Becomes more clayey with gravel and fusty sand pockets. 3 ) :
12 YN| ] -T:3-] Dense, gray, silty, fine to medium SAND, trace coarse sand \
> 144 and gravel; wet; numerous sity fine sand to fine sandy silt 2]
. T = 10 -1~ partings and seams.
GSD 3 {1af1s | 12 M i lsuE 2 (GLACIAL OUTWASH)
. 2 F ':!:':
R . 5 i 2
r 1 W2
R Véry denss, brown, GRAVEL With &if, frace sand "'and cay, T
* wet;saﬂemdlron—ondestamedpod(ebandmy silty, fine
2 A% t. to medium sand pockets.
GSD £ 7 34 } . i
) 26 A » . -
jew
I M |%
R J .
id
L]k
A2 ; sy Berise, brown, i & msdiuim SAND Wi s wet,
- 13 111 Very dense, brown, fine to medium SAND with silt; wet; ]
GsD § {109] 20 g w L : scaltered gray, low angle silt parfings.
8 E Becomes interbedded with seams of medium and medlum to
coarse sand.
. 16 — 25
6 |111| 20 | 22 i i
28
7 {121} 13
s [123] 10

Surface Elevation: 133.6 feet

Date Completed: 8/24/99

Logged By: . JAM
Equipment: Truck-Mounted Mobile B-59

Driliing Method: Mud Rotary 5 7/8" Tricone
Hammer System: Rope & Cathead, 300 Ib. Hammer

PacRmM GEOTECHNICAL INC

Henderson/M.L. King CSO Project
Seattle, Washington

King County Department of Natural Resources

SHEET 1 OF 1

GEOTECHNICAL ENGINEERING AND APPLIED EARTH SCIENCES

Project No. 006-006

FIGURE A-24

LOG OF BORING B-209




@ =
£ g =2 & % g B -
2 2 2 2z @ o L5 § g 2
: 84-3% ¢ £ g3 f B DESCRIPTION : 3 3
= he (-] =
5] 3 58 23 2 3 gg 8 &4 S ] A 2
‘ AsphattPavement __ __ _ _ _ _ ____ _7
L p N\Concrele Paverent i - 135
Sof, brown mottied gray and rusty, clayey SILT, trace fine to
r h medium sand; moist; scattered organic pockets. 3
1 A1 Ia (ALLUVIUM) I
1 85 35 2 ’
: K

2 | ss |3 ; M - 5 oL F_—] Soft, brown, organic SILT; wet.
‘ - Wadiom TG biue—gray mottied yeliow-brown, clayey SIT | 10
L ] ML with organics, trace fine sand; moist; occasional iron-oxide |-
~ stained partings, trace mica. .
- ] "S8t1; brown, silty CLAY, trace fine sand; wet; numercus fine |
i ] sandy silt partings and seams; scattered roots. i
« AL CH s
AL ) 3 89 | 34 g M L : 125 —
/s
[ 1 1415 Medium dense, gray-brown and brown, silty fine SAND to fine
- E 3 sandy SILT; wet. -
HL: (GLACIAL OUTWASH)
T N [ .
6 ' . SM g
4 97 298 g M s J : - 120 -
S :
] J:I,E: Very dense, gray mottied rusty and brown, sitty fine SAND,
. . 5 L. 20 - f2}:4<| trace medium to coarse sand and fine gravel; wet, numerous | - .
FC s |14 19| 16 }x‘ | ] - }f~ organic partings and pockets and silty sand seams, 11-5
17 SM [F[ifs] weathered. ’ ki
X | wa s . (GLACIAL TILL) i
O N .
- : Wi s . . -
I i Very dense, gray sandy SILT (o silty SAND, trace graveland |
clay;, wet; trace mica. '
- 25 - -
31 K/
csD § |127| 12 |sos M _— 410
ML [

27 _30",

71241427__
z N

Bottom of bering at 31.5 feet.

Surface Elevation: 136.0 feet

Date Completed: 8/24/99

Logged By: JAM

Equipment: Truck-Mounted Mobile B-59

Drilling Method: Mud Rotary § 7/8" Tricone

Hammer System: Rope & Cathead, 300 Ib. Hammer

PacRmv GEOTECHNICAL INC.

Seattle, Washington

Henderson/M.L. King CSO Project

King County Department of Natural Resources

GEQTECHNICAL ENGINEERING AND APPLIED EARTH SCIENCES

SHEET 1 OF 1

Project No. 006-006

LOG OF BORING B-210

FIGURE A-25
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Proposed — : : :
Underground Storage — =~~~ ==~ I . 0
l'gT:alnks _EGey ) Existing 1,
: ' -.,Saf way Store:
B |1 No.2085 ,!
I
! 1
N b '|
N i
Existing Parking :
' i
|
— —— —— —rﬁ—m
RAINIER AVENUE 8.

B-1 -+— Approximate Location of
ECI Boring, Proj. No.
E-9557, Jan. 2001

. Subject Site

Proposed Building

—_——————

o : Exlstmg Building

" NOTE: This plate may contain areas of color.
~ECI cannot be responsible for any subsequent
- misinterpretation of the information resulting
- from black & white reproductions of this plate.

Appr'oximaté ,Swle
o 50 100 200ft.

) Earth Consultants, Inc.

Boring Location Plan
Safeway Fueling Station
Seattle, Washington

Drwn. GLS | Date Jan. 2001 Proj. No. 9557

Checked MGM | Date. 1/20/01° | Plate 2




Boring Log

BORING LOG 8557.GPJ ECL.GDT 1/25/01

Project Name: oL Sheet of
Safeway Fueling Station ‘ B : 2 2
JobNo. | Loggedby: Start Date: Compietion Date: - Boring No.:
9557 MGM 117/01 1/47/01 B-2 .
"Drilling Contactor: Drilling Method: g Sampiling Method:
| Associated HSA SPT
- Ground Surface Elevation: Hole Compietion: o :
o7 [ Monitoring Weit [ Piezometer Abandoned, sealed with bentonite
Genern | W | e |EZ1s 3 2%
Notes | (@) |PET(EEIEE Sl 2K
162 100i4° [{}]]]]] [ | ML | Graysandy SILT, very dense, moist, trace small gravel
Boring terminated at 20.5 feet below exsting grade. Perched .
- roundwater seepage encountered at 9.0 feet during drilling. Boring
ckfilled with bentonite and cuttings.
. | Boring Log
Earth Consultants Inc. Safeway Fueling Station
Goorectinical Pnginesrs. Geologlsrs & Fvironmieneal Seattle, Washington
Dwn. GLS Date Jan.2001 | Checked MGM | Date 172501 | Pe AS

our observations at the time and location of this exploratory hole, modified by enginéering tests, analysis and

MmMWMWMWIWMWMMMM@«NWWMN

MMM“&
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Q Approximate location of exploration
B-301 completed for this study (September 1998)

€ Approximate location of exploration
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B STATION 1
! ! GENERATOR “y——OCOOR CONTROL VESSEL .
i ROOM { \
v il :
1
¥ : %
I} i
i b B-301 PROPOSED TEMPORARY \
i B- STORM WATER PUMPING STATION {
E //r_’: - ‘
L f
Hr g l ] % {
m EXISTING
l‘l 1 !mnssmzn i \
VALLY ,
[} ] ‘
! i | |
L] 1
y ! f . 1 \
W1 propoSED -/ \\\— <o
nL APPROXIMATE LOCATION OF i
I} 1 TRANSFORMER PAD PROPOSED ODOR UNIT STACK 1
—_ e —— - - —y——— - - l' [P - - - - —_ -
lL.egend N
SCALE IN FEET

0 20 40

B-303 completed for this study (May 1999)

Henderson Pumping Station Upgrade
Seattle, Washington

HDR Engineering, Inc.

' PACRIM GEOTECHNICAL INC.

GEOTECHNICAL ENGINEERING AND APPUIED EARTH SCIENCES

Project No.: 006-006

SITE AND EXPLORATION PLAN

FIGURE 2




BORING B-301 .

g = 3 =
Remarks - 5:‘; 2 o w 23 g §
o Eogd: I ¢ 5§ 8§ &2 £ =
Other Tests a6 85828 3 8 AL 9B &&  Surface Elevation = 127 feet a2 2
.| Gray-brown, fine to mediumrSAND with silt; medium N
'::| dense; moist. (FILL)
3 m = 5 "J
1110719 | 6 | ]
10 n
" se
5 1SMy
5 - 10
GSD 2({104| 11| 7 M ) i
9 il
V1t
1 L
- 1 ' ! i Becomes wet.
S
Ll
5 i 71 | Gray mofttied brown and rust, sandy SILT, few ™~ . |
GSD 3{116] 15 191 N X 4 ti| pockets of clean, fine to medium ggnd, frace coarse
1| sand and fine, rounded gravel; medium dense: wet.
1 ' “ i1 (GLACIALLY OVERRIDDEN DEPOSITS)
8 - 20 b :| Becomes light gray-brown, few fine sand, i S
411004 28 | 12 s 4 i +1] occasional pockets of clayey silt; moist. L
[ Lo
A 7 il - 105
| i |
i .
- 25 i i i s
10 i1 i | Becomes dark gray, interbedded with fine sand;
519927 { 14 W i ) P11 moist to wet. - <
5. i 3R
. A ; ! 100
6| 1071 21 :1;3 m i ML Hi Becomes hard with increasing fine sand content. | : 2 :
so3 p I -
wd L . | Egsd
71104 | 21 12 m i ] ' dees to mcrea;ed clay content, trace fine gravel. i \‘?‘f;‘}é
50/3" o Saard
I . - 95 $Eeg
i . I _J_.i':‘“'i
81106 21 5(1)%_ @ 35 7 " . t| Becomes light gray, trace clay. i 2
L ' L 90 2RSS

Date Drilled: 09/14/98

Elevation Datum: King County (Metro)

Drilling Method: Hollow Stem Auger

Sampling Method: CME Automatic Hammer, 300 Ib.

PAacRmM GEOTECHNICAL INC.

GEOTECHNICAL ENGINEERING AND APPUED EARTH SCIENCES

Henderson/M.L. King CSO Project
Seattle, Washington

King County Department of Natural Resources

LOG OF BORING B-301

SHEET 1 OF 2
Project No. 006-006 FIGURE A-2




sr g BORING B-301 o
Remarks > £ €= & o 25 s 5
and £8-38 ¢ 8 s g £ $3 S
OherTess 3 5828 2 & &8 3 85 82 2
12 : % Dark gray, silty CLAY, occasional white silt parlings ]
9110 20 %’ >< | cL //, and fissures at various.angles; hard; wet. ’ 55%—:’;;
i Boring terminated at 41.5 ft. - 85 4
. Groundwater encountered at 13 ft. during drilling. L
L 45 s
- 4 r 80 -
- 50
- 75
: 5
— 55 1
9 4 - -4
70 -
L 650 |
L - 65
- 65 _J L p
r H
I - 60
- 70 5
[ - 55 ~
L 75 L
L L 50 —
r %
Date Drilled: 09/14/98 . .
Elevation Datum: King County (Metro) Henderson/M.L. King CSO Project
Drilling Method: Hollow Stem Auger Seattle, Washington
Sampling Method: CME Automatic Hammer, 300 Ib. .
King County Department of Natural Resources
LOG OF BORING B-301
PACRm GEOTECHNICAL INC.
SHEET 2 OF 2
CEOTECHINICAL ENGINEERING ANO APPLED EARTHSCIENCES | project No. 006-006 FIGURE A-2




BORING B-302

l L % %- g c E
Remarks 2 5 £ 2 o L5 2 o
and eS- 82 ¢ E g3 8 &f -
Other Tests 385828 & &8 A2 B G& Surface Elevation = 125 feet we 2
1.1 Gray-brown, mottled rust, fine to medium si X
L SAND, some fine gravel; medium dense; moist;
gravel is rounded. (FILL)
sl 8 M
5 C ]
I 1 Becomes wet.
~ 10 - . .
2 Becomes very loose, with organic matter.
2]109( 17 ] @ 1 i4 9

1
B

Yelfow—brown silty fine SAND occasional pockets
of clayey silt; dense moist
(GLA I Y OVERRIDDEN DEPOSITS)

L 20 ‘.'.‘1.5'1 I R
4] 100] 20 :13 }2 i ] Gray, fine sandy SILT; very dense; moist.
04" i
- g i :
s
- i
| 4 b ;
5 27 x - 25 s
}.
] ] ; Becomes interbedded with clayey silt, decreased
s 4 ;1| sand content.
L ML

‘ L 30
6104 22 | JL. @

s — 35 i
7103 225523._ | i
| i
A ] | BlGe-gray finé to mediurn SAND, trace coarse sand |
2ol and fine gravel, occasional pockets of gray silt; very
- 1sp [ dense; wet. -
Date Drilled: 09/14/08 i F . .
Elevation Datum: King County (Met,o) Henderson/M.L. ng.CSO Project
Drilling Method: Hollow Stem Auger Seattle, Washington

Sampling Method: CME Automatic Hammer, 300 Ib. . -
King County Department of Natural Resources

LOG OF BORING B-302
PacRmv GEOTECHNICAL INC. ‘ 3
SHEET 1 OF 2

GEOTECHNIGAL ENGINEERING AND APPLED EARTH SCIENCES | project No. 006-006 FIGURE A-3




_—~

"~ BORING B-302

Romatks 85 55 % & 5. g 232 £z
3 2 € z = a = s
oneTess 5 5EE5 5 5 8% 2 55 28 3
o] (" X[ | I

[ Boring terminated at 41.0 ft. N r

- Groundwater encountered at 8 ft. during drilling.

— 45 ~ 80

L J [

- - - g

L 50 — 75

L -

— 55 - - 70 -

L 4 -

L 60 - 65

— 65 - ~ 60

L 70 - - 55 4

L. 75 - ~ 50

" Date Drilled: 09/14/98

Elevation Datum: King County (Metro)
Drilling Method: Hollow Stem Auger
Sampling Method: CME Automatic Hammer, 300 Ib.

PAcRmv GEOTECHNICAL INC.

GEOTECHNICAL ENGINEERING AND APPLIED EARTH SCIENCES

Henderson/M.L. King CSO Project
Seattle, Washington

King County Department of Natural Resources

LOG OF BORING B-302

SHEET 2 OF 2
Project No. 006-006 FIGURE A-3




BORING B-303

Remarks - e © o o § ]
mi  £S-38 § B g2 8 23 =5 S
OterTess &5 5838 &8 & &2 8 &5 Surface Elevation = 127 feet we =
T=] Brown, silty SAND; Toose; moist; frace to few
8 organics (FILL)
- i - 125~
3 ! - Brown, sandy SILT soft: moist; with organics, frace |
1 1701 3 .| "roots :
2 s : © .| Lightbrown, fine 6 medium SAND with sit, face — |
-1 fine gravel; loose; moist; ?ravel is rounded. |
6 = 5 Cobbles encountered at 4.5 ft.
2 59 }(1) i .| Becomes gray-brown. . ]
- 1 . 120
-8 C - i -
3 62| & {] 5 W sp| i| Becomes gray; moist to wet.
15 | | S :
- 10 -
;! i
10 i Becomes with gravel. ”4i§ 7]
4 185 8 Yellow-brown, fine to medium silty SAND, trace | 1
9 coarse sand and fine gravel; medium dense; wet. s
Gray mottled dyellow-brown and greenish gray, SILT 1 J
¢+ | with fine sand; thinly laminated with claé/; very :
- 1ML || dense; wet. (GLACIALLY OVERRIDDEN - 110
19 .. '| DEPOSITS)
5 250 29 [I 1 1 P ’
N 50/4~ 8 9
Boring terminated at 18.8 ft. -
- 20 — Groundwater encountered at 12.5 ft during drilling.
L ' ' 105 -
- 25
I 4 — 100
- 30
[ 1
I - - 95
— 35 L 4
s | | J
- o - 90 h
R 4 5 4
Date Drilled: 5/26/99 : :
Elevation Datum: King County (Metro) Henderson/M.L. King CSO Project
Drilling Method: Hollow Stem Auger Seattle, Washlngton

Sampling Method: 140 Ib./Rope & Cat Head .
King County Department of Natural Resources

LOG OF BORING B-303
PacRmv GEOTECHNICAL INC. - :
SHEET 1 OF 1

GEOTECHNICAL ENGINEERING AND APPUIED EARTH SCIENCES Project No. 006-006 FIGURE A4




" BORING B-304

s z = _ § f'E
Remarks @ E % & ) 25 X 3
and ed-82 1 B g5 p iF sz S
- Other Tests 3 5858 83 & 82 8 §& Surface Elevation = 127 feet . w2 £
< 1] Dark brown, silty SAND with organics; Ioose: moist.
s .(TOPSOIL o 4
ght brown, Tine 10 medium sandy SILT, few
i ] organics, trace brick fragments, trace rounded - 1251
5 ] _ 1ML gravel; medium dense; moist to wet, (FILL)
1 201| 5
6 i i . L
L 5 Brown-gray, fine to medium SAND, with silt, trace |
] fine gravel, occasional pockets of silty sand;
2 881 8 Bt ; medium dense; moist. .
- . ) - 120
7 ! ] Grades with occasional pockets of brown silt. i
3 74| 7 sp
8 1 {SM X
- 10 L
Blue-gray mottfed green, silty SAND with gravel, - 1154
10 occasional seams of clean sand and thinly L ;
4 146 }g laminated siit; dense, moist to wet.
(Glacially Overridden Deposits) A;D
Becomes wet. T
. : 110
13 Becomes brown, mottled gray and rust, frequent
5 213 %? iron-stained fissures at various angles.
Boring terminated at 18.8 ft. ]
— 20 Groundwater encountered at 15 ft. during drifling. -
! p - 105
L 25 - i
+ 100
- 30 L .
4 95
- 35
S 4 - 00 -

Date Drilled: 5/26/99

Elevation Datum: King County {Metro)
Drilling Method: Hollow Stem Auger
Sampling Method: 140 Ib/Rope & Cat Head

PACRmM GEOTECHNICAL INC.

Seattle, Washington

Henderson/M.L. King CSO Project

King County Department of Natural Resources

SHEET 1 OF 1

GEOTECHNICAL ENGINEERING AND APPUED EARTH SCIENCES

Project No. 006-006

LOG OF BORING B-304

FIGURE A-5




> ’ 3 . : " -)_

Parking Area

Parking Area

B-11
[ ——

85ih AVENUE 8.

Sidewalk

——pm—
Sth AVENUE 8.

Sidewalk

U T~ P

SOUTH CHARLESTON STREET

LEGEND

B-1 —L—Approximate Location of
ECI Boring, Proj. No.
E-9823, Aug. 2001

Subject Site

% Proposed Building

'NOTE: This plate may contain areas of color.
_.ECl cannot be responsible for any subsequent
‘misinterpretation of the information resulting

~ from black & white reproductions of this plate.

Approximate Scale
0 10 20 40ft.

\ Earth Consultants, Inc.

Geotechnical Engineers, Geologlists & Environmental Scientists

Boring Location Plan
3500 South Charleston Street
Seattle, Washington

Drwn. GLS | Date Aug.2001 | Proj. No. 9823

Checked KMW | Date  &/14/01 |Piaste 2

Bt o




Boring Log | : . .

Project Name: ‘ . Sheet  of
3500 South Charleston Street L : 1 2
Job No. - Logged by: Start Date: Completion Date: Boring No.: ’
| 9623 SR 8/9/01 8/9/01 B-1 .
“Drilling Contactor: Drilling Method: Sampling Method: - i
i Holocene HSA SPT
Ground Surface Elevation: Hole Completion:
: DMoniton'ngWen [} Piezometer = [X] Abandoned; sealed with bentonite
N 1o RIS S|8 5| 25
i SM | Brown silty fine SAND, loose to medium dense, moist (Fill)
1
i ’// 2 CH | Gray fat CLAY, stiff, moist
217 /
| - % :
7 / -
/ [
i % ,
_
% 9
L=64.0 430 / 10 -becomes soft
PL=27.9 2 /
=36.1 v / 11 q
% 12 |-
' % 13 -occasional sand/silt lenses
% 14—
297 % 15 :
5 *
% b1
% .
§ / 18
5 , /
g : ‘Boring Log
& Earth Consultants Inc. _ 3500 South Charlestori Street
g e Seobgts & Pt ek - Seattle, Washington
3| Proi.No. 9823 Own. GLS Date Aug.2001. | Checked' SR Date  8/15/01 Pate A2

Subsurface conditions depicted repr&sentwrobsewaﬁonsattheﬁneandbwionofth'aphat hole, modified by engineering tests, analysis and
judgmn_'.n\eyzeruni@slfs“zitymmmﬁveddhamwbﬁius.Wemn:dammo:éthyfatg,eméuiﬂemazbnbywusd




Boring Log

Project Name: Sheet  of

3500 South Charleston Street 2 2
Job No. Logged by‘ Start Date: Compietion Date: Boring Na.:
9823 SR 8/9/01 8/9/01 B-1 -
Drilling Contactor: Drilfing Method: Sampling Method: _
Holocene HSA SPT
Ground Surface Elevation: Hole Completion:
d Monitoring Well [ piezometer X Abandoned, sealed with bentonite
Genera | w [ No |281le &l a3
Naes | oo R E51ET 5 S5
25 /// CL | Gray fat CLAY, soft, moist to wet
3 / 21
7k |
' HH SP-SM| Gray poorly graded SAND with silt, dense, wet, contains gravel
24—
: 28 -moderate seepage at approximately 23'
9.7
26 ~
Boring terminated at 26.5 feet below existing grade. Groundwater
seepage encountered at 23.0 feet during dniling. Boring backfilled
v“lg]_bentonne and cuttings.
Boring performed by Holocene Drilling using a truck-mounted
auger.
.g
a
g
g _
g D m \ Boring Log
g (M (( _ ”) Earth Consultants Inc 3500 South Charleston Street
8 \ \1’\“. Gromctinical Figinecss, C : . Seattle, Washington
§| Pro.No. 9823 bwn. GLS | Date Aug.2001 | Checked SR- - | Date 8/15/01 ;| Piate. A3

mwmwrmammwmdmm hole, medified by engineering tests, analysis and
m\em_ They are ndnewssari}ymtdwedctherhnesmdbwhms Wemm“émmfaumammwahmd

M wa'( on thie by




A thie I

Project Name: Sheet  of
3500 South Charleston Street 1 2
Job No. Logged by: Start Date: Completion Date: Boring No.:
9823 . - SR 8/9/01 8/9/01 B-2
Drilling Contactor: Drilfing Method: Sampling Method: _
Holocene HSA ‘ SPT
Ground Surface Elevation: Hole Completion: .
{TJ Monitoring Welt (] Piezometer Abandoned, sealed with bentonite
General WB'::NS%% %_._é- 85 Surface Conditions: ’
Notes % | g 5::’:"3“'8 55
SM | Brown silty fine SAND, loose, moist (Fill)
% J—] CL | GrayCLAY, stiff, moist
% 2 -
326 / s -iron oxde staining
10 / -trace organics
/ 4 CH | Gray fat CLAY, soft to medium stiff, moist to wet
418 5
7
6 -
7 —
8 —J
9
498 0T
4 1
LL=67.0
PL=297 12—
=37.3
13—
14—
85 15
4
16
17
g 18—
Y
5 18
Q
(u)’ .
g ' o Boring Log
3 Earth Consultants Inc. 3500 South Charleston Street
8 - Gooractnkcal nginecss, Goologhses & Fonrmnonad Sckenness Seattle, Washington
.8 pwn. GLS Date "Aug.2001 | Checked SR Dae 8/15/01. . | Pate A4
- Wammmmwrmammmmdmbmwmmocﬁﬁedbyengineeringteds.analysisand
‘judgment. Theyarenotnecssaﬁtyreptsetﬂ;ﬁve,ofdhqﬁm;sm_dW.Wemmwmﬂwwm‘me«wwdhﬂsd




Boring Log

Project Name: : . Sheet of

3500 South Charleston Street 2 2
Job No. Logged by: Start Date: Completion Date: Boring No.:
9823 SR 8/9/01 8/9/01 ‘B-2 -
Driling Contactor: Driliing Method: - Sampiing Method: -
Holocene ' HSA SPT
Ground Surface Elevation: Hole Completion: :
(] monitoring Well (] Piezometer (X} Abandoned, seated with bentonite
General w N |23l 2} @3
Noes | oo [P BE|ETE| S E

31.8

CH | Gray fat CLAY, soft, wet

24—

2
26 1 -~
27
28 —
29 | —
30
26 il SM | Gray silty SAND, medium dense, wet
29
T -moderate seepage at 30’
Boring terminated at 31.5 feet below existing grade. Groundwater
seepage encountered at 30.0 feet during drilling. Boring backfilied
with bentonite and cuttings.
3
3.
5
9
B
g " Boring Log
g [ Earth Consultants Inc. : 3500 South Charleston Street
2 / Geonctmiclrgnecs, Geoogs 4 _ ~_ Seattle, Washington
g| Proj. No. 9823 . own. GLS Date AuUQ.2001 | Checked SR - | Date 8/1501 =~ | Piate A5

n vsmmummwwrmmammmmdmwmmm engineering tests, analysis and
< jtnjggmug!..Theyalenotnﬁn?ymemﬁveduherﬁnsmdW.Wem_mwmgemammwwusd
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. L~y
~ - Saling \ Sl - -
N Storage v
= e Lake Washington
~ - - - e, A N
<
- Rowing Storoge - ’ . y--—
. ZJ q-_ \__ . - * -
. -9::’\@"%5\'\ R 77 5 . . \
vuingon 5 { -
e TERNE A
M ' . (OLD 5"1‘5 ~ n
= 5_\! ]( K 4
Y = t f o T ‘/
B Y Lo -] p
R , -
7 © = _._( 7 SiFA ;'~ ._g .
LAXE WASHINGTON BLVD. : E /
...4‘ — E_ =3 le !
» - -3 & | % %0
r
AND EXPLORATION PLAN FIGURE 1
L-BAKER ROWING CENTER DATE 901 _

SEATTLE, WASHINGTON

PROJECT NO. KEQ1558A

[N



|

e l.i-riv- .
.

S S .

-

ASBOCIATED _ Exploration Log
BARTH Project Number Exploration Number Sheet
: ' MECIENCES, INCG KEQ1558A EB-1 10f1
Project Name Mt. ﬂakgr RQ_W ng Center Ground Surface Elevaﬁon ()
Location Datum
Drilter/Equipfnent Holocene [J—iSA Date StaM/Finish _OEBMOLQBBDL
Hammer WeightDrop _140# /30" Hole Diameter (in)
g o |log S g' o = ‘3‘
z 2|23 So|le Blows/Foot i
s |s| £ {8k 2 Bl & £ 5
8 Tl 8§ e” 3 g @ £
DESCRIPTION 10 20 30 40 o
Topsoil
| _Medium stiff. damp, brown, SANDY SILT 5
I S-1 Fill 3] 4s
Soft, maist, gray SILT, litle sand. 5
— 5
[ : .
i ]: 52 . Loose, wet, gray SAND. 74 g A
: 5
- 10
Peat (Qp)
Very soft, wet, brown PEAT with SAND interbeds. o
$-3 of A
3 4
— 15
s ' | Very soft, wet, brown PEAT g ]
I S4 Lacustrine Sediments (Qsc) o042
F Very soft, maist, blue CLAY. 2
}— 20,
55 Medium stiff, moist, blue/tan CLAY. ; Al
10
L 25
- . Soft, moist, tan/blue CLAY with SAND interbeds. 1
$6 2| Ae
s 4
L 30
Vashon Till {Qt)i
L s Medium dense to dense, moist, gray SAND, little gravel (blow count 10 i .
7 overstated [50/5") due to rock). 4;/1?_ s
- 35 Bottom of exploration boring at 34 feet
! )
N
%
g s
3|
st
2
;’. Sampler Type (ST): ‘
2 [ 2 0o spit Spoon Sampler (SPT)  [] No Recovery M - Maisture Loggedby: JPO
3 3* OD Spiit Spoon Sampler (D & M) [] Ring Sample ¥ Water Level () Approved by:
9 v
2 B Grab sample /) Sheiby Tube Sample ¥ Water Levet at time of driling (ATD)



Exploration Log

] : ' ABBOCGIATED
. . BARTH Project Number Exploration Number Sheet
PRESCIENCES, INC KEQ1558A EB-2 - . tof1 * .
Project Name Mt. Baker Rowing Center Ground Surface Elevation (ft)
Location _Seattle, WA Datum NIA
Driller/Equipment . _Holocene [ HSA Date StartFinish  _08/30/01 08/30/01
: Hammer Weight/Orop 140#/ 30" Hole Diameter (in)
' - - cl|® |l @
g 3 |123 Slalo 2
|8 52 eIk Blows/Foot e
3 |s| E |85 : = £18| 5 5
T [ (X7 . ol s =
' o |« 8lz|” 8
. v DESCRIPTION 10 20 30 40
Topsait
! e |_Medium stiff. damp. browr. SANDY SILT. B 5 .
. 81" &g
- _ I e L)
| Medium dense, damp, gray SAND.
r— 5
I I :[ s2 Loose, wet, gray SAND. ¥ ¢ al
L 4
' - 10 -
I g Very soft, moist, brown, SANDY SILT.
- I S-3 Peat (Qt) {nghins]
Very soft, wet, brown PEAT with sand interbeds.
- 15
' L Lacustrine Sedlmgnts {Qsc)
s ]: sS4 Soft, moist, blue-gray CLAY. g g
l s
- 20
' I I S5 Soft, moist, tan, CLAYEY SILT with fine SAND interbeds. 3l .
N bt : ;
- 2
| |-
3 ) Vashon Tilt (Qt)
' 5 — S-6 ~\No Recovery, very difficuit drilling_ | tposr T Ao
' ! 'Battom af exploration boring at 27.7 feet
| — 30
- 35
1 j
g
k!

“T

Sampler Type (ST): . )
m 2" 0D Split Spoon Sampler (SPT) D No Recovery

M - Moisture

Logged by:  JPO

-

AESIBOR D1558.GPJ

[I] 3 0D Split Spaon Sampler (D & M) I] Ring Sample
Grab Sample

Z Shelby Tube Sample

¥ water Level ()
Y Water Level at time of drilling (ATD})

Approved by:




SHANNON &WILSON, INC.

APPENDIX B

COMBINED SEWER OVERFLOW (CSO)
CONTROL ALTERNATIVES LISTS

21-1-21144-001



Genesee CSO Reduction Project
CSO Control Alternatives List

CVH

DRAFT - For Discussion
Purposes Only. Not
Intended for Review

By: HDR Team

Revised: 7/21/2009
Printed: 8/6/2009 8:00

Line
Number

Basin Location

CSO Basin

Controlled

Option Category

Alternative Name

Constraint
(Alternativ Title
e Driver)

Description

Status

Possible Parcels Impacted

Cost Estimate Inputs

37

OFF

37

Offline Storage

OFF-100-37

Lakeline | Offline Storage in Basin 37
Capacity (Right-of-Way)

Offline storage (pipe or tank) located in right of way
at S Horton Street and Lake Washington Blvd

37 is in compliance; Alternative could provide peak flow
buffering to increase storm flow capacity downstream if King
County system operation changes require additional capacity
in Hanford Street Trunk B pipe

4114601830
Lake Washington Bivd S

Pipe:

Construction Year: 2011

Pipe Characteristics -

Type:

Length:

Trench Properties -

Backfill: Imported

Cover Depth (use 4’ unless
otherwise noted)

Manhole Spacing - Close (250 ft)
Conditions —

Trench Safety: (Standard, Special
Shoring)

Dewatering: Significant

Existing Utilities: (None, Average,
Complex)

Traffic: Heavy

Required Easement: Residential
Easement Adjustment: (King County
Average, Seattle)

Land Acquisition: Residential-Urban
Pavement Restoration: (Trench
Width, Half Width/Full Width —
Arterial (22/44 ft), Collector St. —
Arterial (18/36 ft), Residential St. —
Arterial (14/28 ft),

Pump Station

Construction Year: 2009
Excavation Depth: (x) ft
Capacity: (x) mgd

Total Dynamic Head: (x) ft

37

PSC

37

Permanent Source
Control

System

o Source Control in Basin 37
Capacity

Currently no viable locations are available.

37 is in compliance; Alternative could provide peak flow
buffering to increase storm flow capacity downstream if King
County system operation changes require additional capacity
in Lander Street Trunk Phase 2 pipe

Various

37

37

Inline Storage

IN-100-37

Lakeline | Inline Storage in Basin 37
Capacity (Parks Property)

Inline storage located in right of way at S Horton
Street and Lake Washington Blvd

37 is in compliance; Alternative could provide peak flow
buffering to increase storm flow capacity downstream if King
County system operation changes require additional capacity
in Hanford Street Trunk B pipe

4114601830
Lake Washington Bivd S

Pipe:

Construction Year: 2011

Pipe Characteristics -

Type:

Length:

Trench Properties -

Backfill: Imported

Cover Depth (use 4’ unless
otherwise noted)

Manhole Spacing - Close (250 ft)
Conditions —

Trench Safety: (Standard, Special
Shoring)

Dewatering: Significant

Existing Utilities: (None, Average,
Complex)

Traffic: Heavy

Required Easement: Residential
Easement Adjustment: (King County
Average, Seattle)

Land Acquisition: Residential-Urban
Pavement Restoration: (Trench
Width, Half Width/Full Width —
Arterial (22/44 ft), Collector St. —
Arterial (18/36 ft), Residential St. —
Arterial (14/28 ft),

Pump Station

Construction Year: 2009
Excavation Depth: (x) ft
Capacity: (x) mgd

Total Dynamic Head: (x) ft

37

IRPb

37

Infiltration Reduction

Infiltration Reduction in

Infiltration Basin 37

Locations TBD

Reline 50% - 100% of all sewers in Public ROW within Basin
37

Various

PSC

38

Permanent Source
Control

System

Capacity Source Control in Basin 38

Currently no viable locations are available.

Consider GSI| and Separation in sections of basin 38/39 that
are currently combined storm water/wastewater systems.

Various




DRAFT - For Discussion
; ) Purposes Only. Not
Genesee CSO Reduction Pro;ect Intended for Review. By: HDR Team

CSO Control Alternatives List e 1200
Printed: 8/6/2009 8:00
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Genesee CSO Reduction Project

CSO Control Alternatives List

Basin Location

CSO Basin

Controlled

Option Category

Alternative Name

(Alternativ
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Possible Parcels Impacted

Cost Estimate Inputs




DRAFT - For Discussion
: ; Purposes Only. Not
Genesee CSO Reduction Project Intended for Review. By: HDR Team

CSO Control Alternatives List Revised: 7/21/2009
Printed: 8/6/2009 8:00

CSO Basin

Basin Location Controlled

Option Category Alternative Name (Alternativ i Description Status Possible Parcels Impacted Cost Estimate Inputs
e Driver)
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Genesee CSO Reduction Project
CSO Control Alternatives List

CVH

DRAFT - For Discussion
Purposes Only. Not
Intended for Review

By: HDR Team

Revised: 7/21/2009
Printed: 8/6/2009 8:00

Line
Number

Basin Location

B

CSO Basin
Controlled

Option Category

Alternative Name

(Alternativ
e Driver)

Constraint

=
o

Description

Notes

Status

Possible Parcels Impacted

Cost Estimate Inputs

21

38

CON

38,40, 41, 42, 43,
165, Henderson

Increased
Conveyance

CON-101-38

Lakeline
Capacity

Increase Lakeline Size

Along Lake Washington

(Parks Property)

From basin 38/39 boundary at S Alaska Street,

This alternative would be completed in conjunction with an
increase in capacity at PS 5. Increasing Lakeline capacity

construct new lake line along Lake Washington Blvd |would allow for increasing PS 6 capacity as well. Flows from

north to PS 5 facility.

Henderson area could be directed north only with overall
increased capacity at PS 5, Lakeline and PS 6

5249804270 5249802800 4154303180 5249800001
5700004540

S Andover Street

Lake Washington Blvd S

Pipe:

Construction Year: 2011

Pipe Characteristics -

Type:

Length:

Trench Properties -

Backfill: Imported

Cover Depth (use 4’ unless
otherwise noted)

Manhole Spacing - Close (250 ft)
Conditions —

Trench Safety: (Standard, Special
Shoring)

Dewatering: Significant

Existing Utilities: (None, Average,
Complex)

Traffic: Heavy

Required Easement: Residential
Easement Adjustment: (King County
Average, Seattle)

Land Acquisition: Residential-Urban
Pavement Restoration: (Trench
Width, Half Width/Full Width —
Arterial (22/44 ft), Collector St. —
Arterial (18/36 ft), Residential St. —
Arterial (14/28 ft),

Pump Station

Construction Year: 2009
Excavation Depth: (x) ft
Capacity: (x) mgd

Total Dynamic Head: (x) ft

22

38

40, 41A/B, 42, 43,
165

Wet Weather
Treatment Plant

WWT-100-38

System
Limitation
s from
Hydrobrak
es and
Pump
Stations

Wet-Weather Treatment

Plant (Parks Property,
Private Property)

A wet-weather treatment plant could be located near
PS 5. The plant could serve to treat flows from

Basins 40, 41A/B, 42, 43, and 165. Modifications to |Flows from 38/39 along the lake line would also be treated.

existing conveyance to the treatment plant location

would be required.

5249800001 (Stan Sayres Park)

4154301165 (Genessee Park & Playfield)

4154300585 (Genessee Park & Playfield)

Lake Washington Bivd S

OR Private Parcels

5249801928 5249801929 5249801940 5249801961
5249801962 5249801963 5249801964

Pipe:

Construction Year: 2011

Pipe Characteristics -

Type:

Length:

Trench Properties -

Backfill: Imported

Cover Depth (use 4’ unless
otherwise noted)

Manhole Spacing - Close (250 ft)
Conditions —

Trench Safety: (Standard, Special
Shoring)

Dewatering: Significant

Existing Utilities: (None, Average,
Complex)

Traffic: Heavy

Required Easement: Residential
Easement Adjustment: (King County
Average, Seattle)

Land Acquisition: Residential-Urban
Pavement Restoration: (Trench
Width, Half Width/Full Width —
Arterial (22/44 ft), Collector St. —
Arterial (18/36 ft), Residential St. —
Arterial (14/28 ft),

Pump Station

Construction Year: 2009
Excavation Depth: (x) ft
Capacity: (x) mgd

Total Dynamic Head: (x) ft

OFF

Offline Storage

OFF-104-40

Ca

existing storage facility (Righ{At existing storage facility location.

Increase storage at the existing 0.06 MG storage facility

49th Ave S
S Dakota Street

24

PSC

Permanent Source
Control

—

System
Capacity

Source Control in Basin 40

Currently no viable locations are available.

Consider GSI and Separation in sections of basin 40 that are
currently combined storm water/wastewater systems.

Various

25

RET

Retrofit

RET-106-40

ktem Capagnove Hydrobrake (Right-of-W

At existing storage facility location.

Replace Hydrobrake with a Sluice gate operated on RTC.
Coordinated with Lakeline real time controls

49th Ave S
S Dakota Street

8|8|8|8

IRPb

58|8|8|8

Infiltration Reduction

Infiltration

Infiltration Reduction in
Basin 40

Reline 50% - 100% of all sewers in the public ROW

within Basin 40

Various

27

PSC

Permanent Source
Control

System
Capacity

Source Control in Basin 41

Locations TBD

Consider GSI| and Separation in sections of basin 41 that are
currently combined storm water/wastewater systems.

Various




DRAFT - For Discussion
Purposes Only. Not

Genesee CSO Reduction Project Intended for Review By: HDR Team
CSO Control Alternatives List CVH Revised: 7/21/2009
Printed: 8/6/2009 8:00
Line CSO Basin Constrainy
Basin Location Type Option Category Alternative Name (Alternativ Title Description Notes Status Possible Parcels Impacted Cost Estimate Inputs
Number Controlled -
I e Driver)
e p— . TR n .
28 1 IRPb 41 Infiltration Reduction Infiltration Infiltration Reductlon in Rghpe 50(0 100% of all sewers in the public ROW it
Basin 41 within Basin 41B
Divert gravity flows from basins 40 and 41 at South
Adams Street and 49th Avenue South/50th Avenue
South eastward through a new 1,000-ft gravity sewer
pipe towards new pump station. Construct a new
i pump station located on Lake Washington 2da s ol Bt
IteEkaxi Trongiar o Boulevard. Divert flows from the existing lake line to % Ghmtosn Sheet
40, 41A/B, 42, 43, ; Lakeline | Basins 40, 41A/B, 42, 43, / 4 9 7 This could alleviate downstream capacity issues in the lake 49th Ave S
29 41 IBT Inter-Basin Transfer IBT-100-41B to 38 ! . the new pump station. Construct a new force main |
165 Capacity [ and 165 to 38 (Right-of- ] line and reduces overflows at CSO Outfalls 40, 41 and 42. 50th Ave S
from the new pump station eastward along South =
b Adams Street approximately 1,500 feet to discharge kg Washington Bvdis
: ; i ol 9 5249804270 5249803265 5249803270
into Basin 38 (90’ elevation difference). Increase the
existing 10-inch and 14-inch gravity pipes
downstream of the force main discharge. Store flows
at the existing 48-inch and 72-inch pipes.
Construct a small diameter tunnel to divert flows g s G
from basin 40 and 41 and lake line flows to basin 38. Thevqlame‘te‘r ghillefunne} coulld B nctesacy tp Riouce
5 e additional inline storage. Pumping may be required at the
Inter-basin Transfer from |The tunnel would start at Lake Washington Blvd ; : : 3 S Adams Street
= : Tals 5 western end of the tunnel to lift flows into basin 38. This 2
40, 41A/B, 42, 43, = Lakeline | Basins 40, 41A/B, 42, 43, |South near S Adams Street and the existing parking . S b ok Lake Washington Blvd S
30 41 IBT Inter-Basin Transfer IBT-101-41B to 38 i J : ; option could eliminate the need to increase the Lakeline
165 Capacity | and 165 to 38 (Right-of- [lot and extend 2,300 feet west to a connection with | s 5249804270
5 : 2 capacity north of the eastern tunnel junction structure or make
Way, Parks Property) the existing 72-inch storage pipe at Genesee Park. |. : - ¥ 4154300585
improvements/increase capacity at PS 5 or King County
The end structures would be located on Parks G
: facilities.
properties.
S Adams Street
Lake Washington Blvd S
Parks Parcels Impacted:
Divert flows from 40 and 41B east to Lake The diameter of the tunnel would be determined the control 5249804270 4154300585
Washington Blvd. Construct a large diameter tunnel |volume to maintain compliance for all basins in Genesee East end portal location (north side btwn 51st Ave S/Lk Wa):
to divert flows from basin 40 and 41 and lake line area. Pumping would be required at the eastern end of the 5249804365 5249804395 5249804370 5249804390 5249804375
i St bakina flows from basins 42, 43 and 165. The tunnel would |tunnel to lift flows back into the Lakeline. This option could 5249804380 5249804385
40 41A/B. 42 43 Lakeline | 40 41A/B 429 43 and 165 start at Lake Washington Blvd South near S Adams |eliminate the need to increase the Lakeline capacity north of OR East end portal location (north side btwn 50th/51st Aves S):
31 41 OFF : i Offline Storage OFF-105-41B ; e S T Street and the existing parking lot and extend west in|the eastern tunnel junction structure or make 5249803545 5249803560 5249803550 5249803555
165, Henderson Capacity (Right-of-Way, Parks £ : i 3 4 g 4 . ey
Property, Private Property) the right of way. 14-foot diameter tunnel provides improvements/increase capacity at PS 5 or King County AND at west end portal location (north side):
RELY: PRI, 2.6MG of storage. The tunnel would terminate at a  |facilities. Real time controls would be used for diversion at all 5249801795 5249801790 5249801787 5249801785 5249801780
portal on private property just east of Genessee locations. Flows from Henderson area could be 5249801775 5249801770 5249801750
Park. Some impacts to Parks property would occur |accommodated if capacity at PS 6 and Lakeline south of the OR at west end portal location (south side):
during construction. tunnel entrance are increased. 4154301780 4154301790 4154301795 4154301800 4154301815
4154301825 4154301830 4154301835 4154301865 4154301880
4154301890 4154301900
4154301906 4154301915 4154301920
System Increase existing storage pReboieD
32 42 OFF 42 Offline Storage OFF-108-42 i = 9 9€ At existing storage Add storage to the existing 0.02 MG storage facility S Alaska Street
Capacity facility (Parks Property) 54th Ave S
33 42 PSC 42 P e System | o rce Control in Basin 42 [Currently no viable locations are available. Chisce il & Dl Snn 0 Secions of Disin X5 (e are Various
Control Capacity currently combined storm water/wastewater systems.
System | Remove Hydrobrake (Parks pe 80 e0
34 42 RET 42 Retrofit RET-107-42 ; At existing storage Replace Hydrobrake with a Sluice gate operated on RTC S Alaska Street
Capacity Property) 54th Ave S
e o - TR - : - v s : - e -
35 42 IRPb 42 Infiltiation:Rediction Infiltration Infiltration Reductlon in Rfellpe 50@ 100% of all sewers in the public ROW |[Reline 50% - 100% of all sewers in Public ROW within Basin \arions
Basin 42 within Basin 42 42
The available space at the parking lot could allow for
additional storage of Henderson area flows. Pumping would
be required to lift flows back into the Lakeline. This option
42 43 165 lakeline Offline Storage for basins |Construct offline storage at parking lot off of Lake could eliminate the need to increase the Lakeline capacity 5249804270
36 42 OFF Hén de':rsonv Offline Storage OFF-106-42 Sanact 42,43, and 165 (Parks |Washington Blvd and S Adams Street. Divert flows |north of basin 42 or make improvements/increase capacity at S Adams Street
RAcky Property) from the lake line (basins 42, 43 and 165). PS 5 or King County facilities. Real time controls would be Lake Washington Blvd S
used for diversion at all locations. Flows from Henderson
area could be accommodated if capacity at PS 6 and
Lakeline south of the storage location entrance are increased.
The available space at the parking lot could allow for S Adams Street
additional storage of Henderson area flows. Pumping would Lake Washington Blvd S
be required to lift flows back into the Lakeline. This option Parks Parcels Impacted:
42 43165 Lakeline Offline Storage for basins |Construct offline storage in private property near could eliminate the need to increase the Lakeline capacity 5249804270 4154300585
37 42 OFF H(Ien dt’erson. Offline Storage OFF-107-42 Canadit 42, 43, and 165 (Private [Lake Washington Blvd and S Adams Street. Divert  |north of basin 42 or make improvements/increase capacity at East end portal location (north side btwn 51st Ave S/Lk Wa):
ALty Property) flows from the lake line (basins 42, 43 and 165). PS 5 or King County facilities. Real time controls would be 5249804365 5249804395 5249804370 5249804390 5249804375
used for diversion at all locations. Flows from Henderson 5249804380 5249804385
area could be accommodated if capacity at PS 6 and OR East end portal location (north side btwn 50th/51st Aves S):
Lakeline south of the storage location entrance are increased. 5249803545 5249803560 5249803550 5249803555
Permanent Source System ; ’ . ¢ : Consider GSI and Separation in section of basin 43 that are 5
38 43 PSC 43 o Capaciy Source Control in Basin 43 |Currently no viable locations are available. cumontly combined stotm waleriwastewater Systarms: Various
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. ’ . . Construct storage at existing PS 6 location to basin 165 i
1 A Lakeline [Offline Storage in Basin 165 . . : : Lake Washington Bivd S
42 165 OFF 165 Offline Storage OFF-111-165 Capacity (Parks Property) Construct offline storage next to PS 6 location. ﬁ:gtrol volume. Reduces need to modify pump station or lake 5249804270
Permanent Source System % 5 . < i Consider GSI| and Separation in section of basin 165 that are .
43 165 PSC 165 Control Capacity Source Control in Basin 165 |Currently no viable locations are available. currently combined storm water/wastewater systems. Various
" 5 This alternative would increase the pumping capacity of PS 6,
Pump Station 6 Capacity 5 . i
Pump % : 5 < allowing overflow volumes to be pumped downstream. This Lake Washington Blvd S
44 165 CON 165 C';‘;ff::ﬁ‘ie CON-102-165 Station Ul’r"%;:‘;: ?;:rt:':’r'g‘zs'ze L’L";Zf;::: ;f&a:gri ’r:nsaii Z’l‘:c:: ":ke““e alternative would require increasing the capacity of the 5249804270 5249802800 524980PUBL 5249800001
4 Capacity Right-of-Wa )p y, e Lakeline north of PS 6 and increasing the capacity of PS 5, or 4154303180
9 Y some combination of storage at or near PS 5.
Replace PS 6 to pump south to the Henderson area.
Construct a new force main and valving to allow
o oo Lakeline [Transfer flows to Henderson |pumping to both Genesee and Henderson based on |Requires increasing the capacity of pump stations and lake
et e L 165 inter-Sasly Trenstar). IBT0ZABSI0 HER | oniom area real time control operation of both areas. Force main |line sections in the Henderson area, BRI
would follow Lake Washington Blvd S to Seward
Park.
- — - R - = . TR y " — -
46 165 IRPb 165 infiftration Redtiction |nfiltration Infiltration Reductlon in Rgllpe 50@ 100% of all sewers in the public ROW |Reline 50% - 100% of all sewers in Public ROW within Basin \/aious
Basin 165 within Basin 165 165
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Line : . ; ; ; Constraint . .
Number Basin Location Type Basin Controlled Option Category | Alternative Name (Alternative Driver) Title Description Notes
1 44 RET 44 Retrofit RET-1-44 Hy_drobrake Ratiofit Oveficw Stdkine 444 and 8 Replace the hydrobrake in MH 067-272 with a DLC Valve placed in new |This option wquld require a new vault in place of MH 067-274
Basin 44 to 45 vault. and a new weir for 44B.
New Pump Station at Seward Park. Construct a FM along Seward Park : z
2 44 CON 44 ngmesed CON-1-44 Lakeline Capacity CSO Basin 44 Pump Station A Ave S, then increase conveyance along 57th Ave S (currently 8-inch i .optlon NAGH cuil Bow Sitona 00 o Uiass e
Conveyance : lakeline between 44 and 45.
gravity sewer).
: / ; Inter-Basin Transfer from Basin 44 to Basin 165 [New Pump Station at Seward Park. Construct a FM along Lake : ; 2 o i
3 44 IBT 44 Inter-Basin Transfer | IBT-8-44 to 165 | Lakeline Capacity using a Pump Station Washington Bivd and transfer flows downstream of PS 6. This option would require additional conveyance in Genesee.
: ’ : Inter-Basin Transfer from Basin 44 to Basin 165 [New Pump Station at Seward Park. Construct a FM along Lake 2 ) i i !
4 44 IBT 44 Inter-Basin Transfer | IBT-1-44 to 165 | Lakeline Capacity using a Pump Station Washington Bivd and transfer flows to Basin 165 upstream of PS 6. This option would require additional conveyance in Genesee.
5 44 CON 44 Increased CON-2-44 Lakeline Capacity Increase Conveyance from Basin 44 to Basin 45 Parallel Lakeline betwesn OIF 44B and OFF 45A Difficult cons_trgctlon due to proximity of Lake Washington and
Conveyance (Parallel) access restrictions.
6 44 CON 44 Increased CON-7-44 Lakeline Capacity Increase Conveyance from Basin 44 to Basin 45 Trenchless replacement of Lakeline between O/F 44B and O/F 45A Difficult con;trgctlon due to proximity of Lake Washington and
Conveyance (Trenchless) access restrictions.
: : : . ; . Additional Offline storage (pipe or tank) located near the west end of
74 44 OFF 44 Offline Storage OFF-2-44 Lakeline Capacity Offline Storage in Basin 44 (Parks Property) Seward Park. Could be pumped into or gravity feed.
2 e 3 < : ; ; : Additional Offline storage (pipe or tank) located adjacent to Seward Park.
8 44 OFF 44 Offline Storage OFF-10-44 Lakeline Capacity Offline Storage in Basin 44 (Private Property) Could be pumped into o gravity feed.
: i : ; : : - Additional Offline storage (pipe or tank) located adjacent to Seward Park. y :
9 44 OFF 44 Offline Storage OFF-16-44 Lakeline Capacity Offline Storage in Basin 44 (ROW Property) Could be pumped into or gravity feed. Alternative depends on ROW available nearby
10 Ad PSC 44 Permac?oe:ttrjource System Capacity Source Control in Basin 44 Locations TBD
14 44 IRPb 44 Infiltration Reduction IRPb-1-44 Infiltration Infiltration Reduction in Basin 44 Reline 50% - 100% of all sewers in the public ROW within Basin 44
: : . Inter-basin Transfer from Basin 44 to Basin 165 |Place a diversion point in Juneau St. , which can divert excess flows from |This option would need to be combined with Increased
- " = o o e o Sk it B el using gravity Basin 44 to Basin 165 downstream of PS 6. conveyance in the Genesee Lakeline
: x . Inter-basin Transfer from Basin 44 to Basin 165 |Place a diversion point in Juneau St. , which can divert excess flows from |This option would need to be combined with Increased
ie - i i Henan Teishe | IE 9o i0a ¢ Lakolins Capdoity using gravity Basin 44 to Basin 165 upstream of PS 6. conveyance in the Genesee Lakeline and an upgrade to PS 6.
; 5 : : : : Portal placed at Seward Park. Drive west into the hillside 5,000 feet to
14 44 ©FF 44 Offline Storage OFF-14-44 Lakeline Capacity Offline Storage in Basin 44 (Tunnel) approximately the intersection of S Juneau St and Rainer Ave S.
15 45 CON 44,48 Increased CON-3-45 Pump Stgnon Upgrade Pump Station 10 A Upgra_de Pump_Statlon #10 (Martha Washington Park) with increased Most likely would need to pe combined wlth increased
Conveyance Capacity pumping capacity. conveyance between Basin 45 and Basin 46.
New Pump Station (Martha Washington Park) with increased pumping ¢ i Pl
16 45 IBT 44, 45 Inter-Basin Transfer | IBT-3-45 to 165 | Lakeline Capacity Inter-Basin Transfer 45 to 165 capacity and FM to transfer flows back to Basin 44 at Seward Park. Then Mast lisely wouk) n_eeq fa.lip Gomiomnea W'.th ncreased
: conveyance capacity in the Genesee Basin.
route to Basin 165.
. New Pump Station (Martha Washington Park) with increased pumping : : L
17 45 CON A% 15 Increased CON-8-45 Lakeline Capacity Increased Conveyance from 45 to 46 via New Pump| capacity and FM along Holly St. and down 55th Ave. to transfer flow to Most likely would n_eed to be combined with increased
Conveyance Station : : : : conveyance capacity along 55th Ave.
Basin 46. This option would bypass part of the Lake Line
18 45 OFF 44, 45 Offline Storage OFF-345 | Lakeline Capacity |  Offine Storage in Basin 45 (Parks Property)  |Offline storage (pipe or tank) located in of Martha Washington Park Souk] be Stand dane of Soininedt Wit irsased convayance
from Basin 44 to Basin 45.
19 45 OFF 44, 46 Offline Storage OFF-11-45 Lakeline Capacity Offline Storage in Basin 45 (Private Property) Offline storage (pipe or tank) located north of Martha Washington Park on [Could be stand alone or combined with increased conveyance

private property

from Basin 44 to Basin 45.
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Line . . : ; ; Constraint . -
Number Basin Location Type Basin Controlled Option Category | Alternative Name Aliernative Driver) Title Description Notes
20 45 OFF 44, 46 Offline Storage OFF-17-45 Lakeline Capacity Offline Storage in Basin 45 (ROW Property) ggflrznsﬁg\?ve Rips o tank) loeatad RO dr west of Maring Washington Alternative depends on ROW available nearby
Could be stand alone or combined with increased conveyance
21 45 IN 44, 45 Inline Storage IN-1-45 Lakeline Capacity Inline Storage in Basin 45 Inline storage located in Martha Washington Park from Basin 44 to Basin 45. May require lowering the invert of the
pipe entering the PS 9 wet well and the depth of the wet well.
22 45 PSC 45 PermaCnoer:\ttriource System Capacity Source Control in Basin 45 Locations TBD
23 45 IRPb 45 Infiltration Reduction IRPb-2-45 Infiltration Infiltration Reduction in Basin 45 Reline 50% - 100% of all sewers in the public ROW within Basin 45
New Pump Station (Martha Washington Park) with increased pumping Discharge would enter 18-inch diameter pipe that connects with
24 45 IBT 45 Inter-Basin Transfer | IBT-5-45 to 47N | Lakeline Capacity Inter-basin Transfer from Basin 45 to 47N capacity. Convey flows west, up the hill to the intersection of Wilson Ave S|storage along Rainer Ave S. Could be combined with increased
and S Holly St. Flows would pass through Overflow Structure 47C. conveyance from Basin 44 to Basin 45.
25 46 CON 45 ingeeateo CON-5-46 Lakeline Increase Conveyance from Basin 45 to Basin 46 |Parallel Lakeline between O/F 45B and Pump Station 9 e con;trl_Jctlon S8 © WO o LR g N i
Conveyance access restrictions.
% 46 TKC 46 Trar!sfer Flows to TKC-2-46 Pump Stgtlon Upgrade Pump Station 9 Upgr;de Pump.Statlon #9 (Pritchard Island Beach) with increased
King County Capacity pumping capacity.
27 46 OFF 45, 46 Offline Storage OFF-4-46 Lakeline Capacity Offline Storage in Basin 46 Offline storage located at Pritchard Island Beach S beistand along S GHTRIad Rits MGLaAC Colmyance
from Basin 45 to Basin 46.
28 46 IN 45, 46 Inline Storage IN-2-46 Lakeline Capacity Inline Storage in Basin 46 Inline storage located at Pritchard Island Beach e be.stand anng OF combinbd st Wiceased conveyanice
from Basin 45 to Basin 46.
29 46 PSC 46 Permag:nnttrjource System Capacity Source Control in Basin 46 Locations TBD
30 46 IRPb 46 Infiltration Reduction IRPb-3-46 Infiltration Infiltration Reduction in Basin 46 Reline 50% - 100% of all sewers in public ROW within Basin 46
New Pump Station (Pritchard Island Beach) with increased pumping Int 45 with sk Rainer Ave. S. C e,
31 46 IBT 46 Inter-Basin Transfer | IBT-6-46 to 47N | Lakeline Capacity Inter-basin Transfer from Basin 46 to 47N capacity. Convey flows west, up the hill to the intersection of S Grattan St 4 elrjebc 2 V;" B lorage OIERallSURVE: ' 0INeY i
and Seward Park Ave S. Then gravity flow to the intersection of P s e
32 46 TKC 46 Traqsfer Flows to TKC-3-46 Lakeline Capacity Increased conveyance from Basm 46 to Henderson [Increase capacity of grawty conveyance from Basin 46 to the King County
King County Pump Station Henderson Pump Station.
. New Pump Station (Pritchard Island Beach) with increased pumping : :
33 46 OFF 46 Offline Storage OFF-12-46 i Stgtlon Offline Storage for Basin 46 located in Basin 47N [capacity. Convey flows west, up the hill to the intersection of S Grattan St StorageAcouId ~be S o om Bl e B D Dot
Capacity i located in Basin 47N
and Seward Park Ave S. Then flow to storage facility.
New Pump Station (Pritchard Island Beach) with increased pumping
34 46 IBT 46 Inter-Basin Transfer | IBT-7-46 to 47N | Lakeline Capacity Inter-basin Transfer from Basin 46 to 47N capacity. Convey flows west, up the hill to the intersection of S Grattan St
and Seward Park Ave S. Then gravity flow into Basin 47A and to
35 46 CON 46 Clncreased CON-9-46 Lakeline Increase Conveyance from Basin 45 to Basin 46 |Trenchless replacement of Lakeline between O/F 45B and Pump Station 9 Gl con§trgct|on i o peoni. OF Kalke Xihshinglon snd
onveyance access restrictions.
: o ek " This alternative would require negotiations with King County and
36 49 TKC 49 Transfer Flows to | 0 g 49 | Hydrobrake to King Retrofit MH 306-428 in Basin 49 Remave hydrobrake locaiad i this M and rely on KC trunkilo provide thel, .o oiian intes downatresm impacts. Colild incliide usin RTC
King County County flow restriction. : y ’
controls. Modfying transfer weir to storage could be considered.
: Hydrobrake to King : g : 2 g X : ! .
37 49 OFF 49 Offline Storage OFF-5-49 County Offline Storage in Basin 49 Offline storage located at Pump Station #80 (former treatment plant site) |Basin 49 may be in compliance.
38 49 OFF 49 Offline Storage OFF-6-49 Eysisals 1 g Offline Storage in Basin 49 Offline storage located parallel to existing offline storage in Rainer Ave S |Basin 49 may be in compliance.

County
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Nugnbsr Basin Location Type Basin Controlled Option Category | Alternative Name (Alternative Driver) Title Description Notes
39 49 PSC 49 Perm?:nnttrjource System Capacity Source Control in Basin 49 Locations TBD
40 49 IRPb 49 Infiltration Reduction IRPb-4-49 Infiltration Infiltration Reduction in Basin 49 Reline 50% - 100% of sewers in ROW in Basin 49
41 171 PSC 171 PermaCn:nrltrjource System Capacity Source Control in Basin 171 Locations TBD
42 171 IRPb 1| Infiltration Reduction IRPb-5-171 Infiltration Infiltration Reduction in Basin 171 Reline 50% - 100% of sewers in ROW in Basin 171
e e B st boudon ol Remove the hydrobrake in MH 081-231 . Flow would be increased to
43 a7 | TKC 171 King Count TKC-4-171 y roCra et i Retrofit Overflow Structure 171 Henderson pump station. Depending on the number of downstream This alternative would require negotiations with King County.
. y OURLY connections (appears to be few according to GIS) a DLC valve may be
44 47N TKC 47N Traqsfer iz TKC-5-47N Dfifice sk Goking Retrofit Overflow Structure 47C Remoya biilios plate located ot MH 081-330. This woukd incraased flow 1o This alternative would require negotiations with King County.
King County County the Henderson Trunk.
ki e Regional Offline Storage for Basins 46, 47S, 49 and
45 47N OFF | 46,47S,49,171 | Offine Storage OFF-7-47N | from Hydrobrakes | c9 9 i Offline storage located at various Park locations.
; 171 (Parks Property)
and Pump Stations
System Limitations : 3 ;
46 47N OFF 46, 47S, 49, 171 Offline Storage OFF-13-47N from Hydrobrakes Regunaling Storage Jar Begins 48, 475, 49 and Offline storage located at various Private locations.
: 171 (Private Property)
and Pump Stations
Wet Weather System Limitations A wet-weather treatment plant could be located adjacent to Henderson This alletnsiive could be conbinatbwill nirbatad canacity from
47 47N WWT 46, 47S, 49, 171 WWT-1-47N from Hydrobrakes Wet-Weather Treatment Plant Pump Station. The plant could serve to treat flows from Basins 46,47S, 49 : : ; / pRay
Treatment Plant : Basin 44 to Basin 46 to increase treated Basins.
and Pump Stations and 171.
System Limitations A wet-weather treatment plant could be located adjacent to Henderson = / : : - :
48 47N WWT Gariases and et isathior WWT-2-47N from Hydrobrakes Regional Wet-Weather Treatment Plant Pump Station. The plant could serve to treat flows from the Genesee Area Ths aismative C.OUId o qombuned W|thmuI|t_p|e FGIatRd
Henderson Areas Treatment Plant : conveyance and inter-basin transfer alternatives
and Pump Stations and Henderson Area.
System Limitations Begin Tunnel at Genesee Park, drive to Seward Park, then receive TBM at g ¢ ;
49 47N OFF Nekienindie Offline Storage OFF-15-47N from Hydrobrakes Regional Tunnel and Storage Atlantic City Park. This alternative would include structures at each of the it be: combinior) with & Tegional Wel-Woather Troalimofit
Henderson Areas X Plant
and Pump Stations overflow structures to convey flows to the tunnel.
50 47N PSC 47N Permag:nrltrjource System Capacity Source Control in Basin 47N Locations TBD
51 47N IRPb 47N Infiltration Reduction IRPb-6-47N Infiltration Infiltration Reduction in Basin 47N Reline 50% - 100% of all sewers in Public ROW in Basin 47N
52 47S OFF 47S, 171 Offline Storage OFF-8-47S Hydrobras 10 King Offline Storage in Basin 47S b _(plpe) Iocated in the pedestrian walkway adjacent to Storage for Basins 47S and 171
County Safeway on Rainer Ave S
: Hydrobrake to King 2 : d : . : : : s ;
53 478 OFF 478,171 Offline Storage OFF-9-47S County Offline Storage in Basin 47S Offline storage (tank) located in the Safeway parking lot on Rainer Ave S |Other Properties exist; storage for Basins 47S and 171
54 47S IRPb 47S Infiltration Reduction| IRPb-7-47S Infiltration Infiltration Reduction in Basin 47S Reline 50% - 100% of all sewers in Public ROW within Basin 49
z Convey flows (by gravity) that would have overflowed to NPDES 47 from
55 47S TKC 47S Transier flows to TKC-1-47S Fychotron i s Inter-basin Transfer from Basin 47S to KC Trunk |Basin 47B back into the Henderson Trunk near the intersection of S This alternative would require negotiations with King County.

King County

County

Henderson St. and Rainer Ave S.
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IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL/ENVIRONMENTAL
REPORT

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS.

Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may not be
adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant prepared your report
expressly for you and expressly for the purposes you indicated. No one other than you should apply this report for its intended
purpose without first conferring with the consultant. No party should apply this report for any purpose other than that originally
contemplated without first conferring with the consultant.

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS.

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific
factors. Depending on the project, these may include: the general nature of the structure and property involved; its size and
configuration; its historical use and practice; the location of the structure on the site and its orientation; other improvements such as
access roads, parking lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the
client. To help avoid costly problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report
may affect the recommendations. Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of
the proposed project is changed (for example, if an office building will be erected instead of a parking garage, or if a refrigerated
warehouse will be built instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation,
or configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; (4) when
there is a change of ownership; or (5) for application to an adjacent site. Consultants cannot accept responsibility for problems that
may occur if they are not consulted after factors which were considered in the development of the report have changed.

SUBSURFACE CONDITIONS CAN CHANGE.

Subsurface conditions may be affected as a result of natural processes or human activity. Because a geotechnical/environmental report
is based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose
adequacy may have been affected by time. Ask the consultant to advise if additional tests are desirable before construction starts; for
example, groundwater conditions commonly vary seasonally.

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report. The consultant should be kept
apprised of any such events, and should be consulted to determine if additional tests are necessary.

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken. The data
were extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions. The actual
interface between materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas not sampled may
differ from those predicted in your report. While nothing can be done to prevent such situations, you and your consultant can work
together to help reduce their impacts. Retaining your consultant to observe subsurface construction operations can be particularly
beneficial in this respect.
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A REPORT'S CONCLUSIONS ARE PRELIMINARY.

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions
revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual subsurface conditions can
be discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide
conclusions. Only the consultant who prepared the report is fully familiar with the background information needed to determine
whether or not the report's recommendations based on those conclusions are valid and whether or not the contractor is abiding by
applicable recommendations. The consultant who developed your report cannot assume responsibility or liability for the adequacy of
the report's recommendations if another party is retained to observe construction.

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION.

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a
geotechnical/environmental report. To help avoid these problems, the consultant should be retained to work with other project design
professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of
their plans and specifications relative to these issues.

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT.

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test
results, and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are customarily included in
geotechnical/environmental reports. These final logs should not, under any circumstances, be redrawn for inclusion in architectural or
other design drawings, because drafters may commit errors or omissions in the transfer process.

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete
geotechnical engineering/environmental report prepared or authorized for their use. If access is provided only to the report prepared
for you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for
whom the report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was
prepared. While a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss
the report with your consultant and perform the additional or alternative work believed necessary to obtain the data specifically
appropriate for construction cost estimating purposes. Some clients hold the mistaken impression that simply disclaiming
responsibility for the accuracy of subsurface information always insulates them from attendant liability. Providing the best available
information to contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a
disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To help prevent this problem,
consultants have developed a number of clauses for use in their contracts, reports and other documents. These responsibility clauses
are not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that
identify where the consultant's responsibilities begin and end. Their use helps all parties involved recognize their individual
responsibilities and take appropriate action. Some of these definitive clauses are likely to appear in your report, and you are
encouraged to read them closely. Your consultant will be pleased to give full and frank answers to your questions.

The preceding paragraphs are based on information provided by the
ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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