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Purpose

The purpose of this consistency memorandum and checklist is to document the relationship of the
proposed Laurel Village project with the SEPA EIS prepared for the University of Washington 2019
Seattle Campus Master Plan (Final EIS issued on July 5, 2017), and to inform the University of
Washington’s decision on SEPA compliance as SEPA Lead Agency.

Background

Published on July 5, 2017, the 2018 Seattle Campus Master Plan Final EIS evaluated environmental
conditions associated with development on a total of 86 potential development sites with a
development capacity of approximately 12 million gross square feet (gsf) of net new building space.
However, during the 10-year planning horizon of the Seattle Campus Master Plan, the University
would develop a total of 6 million gsf of building space to meet the anticipated growth in demand for
building space. Therefore, only a portion of the 86 potential development sites would be developed
over the planninghorizon.

The Final EIS analyzed environmental conditions under 17 elements of the environment, including:
Earth; Air Quality; Wetlands/Plants & Animals; Energy Resources; Environmental Health; Land
Use/Relationship to Plans and Policies; Population; Housing; Light, Glare and Shadows; Aesthetics;
Recreation and Open Space; Cultural Resources; Historic Resources; public Services; Utilities;
Transportation; and Construction.

For each element of the environment analyzed in the EIS a “sensitivity map” is provided that
identifies portions of the campus that have a “High”, “Medium”, or “Low” potential to encounter
sensitive environmental conditions. Specific mitigation or additional studies associated with High,
Medium, and Low sensitivity areas on campus are defined for each element of the environment. The
following elements of the environment were studied per scoping and comments received on the

Draft EIS:
e Earth
e Air Quality

e Wetlands/Plants and Animals
* Energy Resources

e Environmental Health

e Land Use/Relationship to Plans and Policies
e Population

* Housing

e Light, Glare and Shadows

e Aesthetics

e Recreation and Open Space

e Cultural Resources

e Historic Resources
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e Public Services
e Utilities

e Transportation
e Construction

Project Description

The Laurel Village project is being proposed in development sites E83 and E84 (see Exhibits A and B)
of the campus to provide additional student apartment housing, including larger units for students
with families. The project would be approximately 369,000 square feet, taking the place of the
existing Laurel Village apartments. The development would include student resident apartments,
student social space, supporting offices, approximately 12,000 square feet for a childcare facility, and
storage. It is anticipated that approximately 33 units will be set at 50% of Average Median Income
(AMI) rates. Parking would be provided onsite below one of the buildings and in surface lots. Exhibit
Cillustrates a potential option for configuration on the site.

Project Consistency with the Campus Development Agreement

The project is consistent with the allowed uses and development regulations as set forth in the 2019
Seattle Campus Master Plan. The project would not exceed the 65’ and 30’ maximum height limits
and will meet design guidance including streetscape improvements pedestrian improvements for the
crossing of Mary Gates Memorial Drive NE from NE Clark Road and through the interior of the site.

Project Consistency with the EIS

The following provides a summary of the relationship of the proposed project to the analysis for
each element of the environment presented in the Final EIS (i.e., including if there are any potential
environmental impacts associated with the proposed project that were not considered in the EIS).
The following provides review of the proposed project by element of the environment:

Earth — According to City of Seattle online GIS mapping (SDCI GIS 2021), the project site is mapped
within four Environmentally Critical Areas (ECAs): liquefaction prone soils, landfill 1000” methane
buffer area, potential peat settlement, and a small steep stope. The project will address each of these
ECAs through the geotechnical analysis and building practices to mitigation these potential conditions.
See Exhibit D for the supporting geotechnical report.

Air Quality — Building demolition and construction would be conducted in compliance with Seattle
Municipal Code Section 15.22.060B. During construction, dust and equipment emissions have the
potential to impact adjacent housing uses. The site was identified as “Low” potential to encounter
sensitive conditions.

Wetlands/Plants and Animals — Siting of the proposed buildings was chosen to work with the
topography of the site and to avoid existing mature vegetation along the north and east edges. The
existing vegetation is located in close proximity to the existing buildings and within the proposed
footprint of the new building will be removed. Exhibit E depicts the proposed tree removal of
approximately 12 Tier 2 trees and 71 Tier 3 and 4 trees identified for potential removal. Trees removed
will be replaced at a 2:1 ratio; although a greater number of replacement trees (~200) is being
considered.
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Energy Resources — Decreases in electricity and fossil fuel demand per square foot are anticipated as
the new buildings will be more efficient than the existing buildings. Overall use in energy resources
may rise due to the increase in the number of units. The site was identified as “Low” potential to
encounter sensitive conditions.

Environmental Health — Potential noise impacts would be primarily associated with construction of the
buildings. Short-term vibration is anticipated when construction activities occur. Removal of existing
hazardous materials will be abated and disposed of in approved waste sites designated for such
materials. A portion of the site contains contaminated soil and groundwater. The majority of this area
will not be disturbed. Where development is anticipated to come into contact with this area, cleanup
and disposal will occur under a Soil Media Management Plan in compliance with MTCA and the
Hazardous Waste Management Act. See Exhibit F for the supporting report.

Land Use/Relationship to Plans and Policies — The project is consistent with the 2019 Seattle Campus
Master Plan.

Population — Occupancy of the proposed buildings would represent a portion of the projected increase
in UW campus student, faculty and staff population, consistent with the Final EIS. The existing
structure on site currently houses students, whereas the proposed buildings would house a larger
number of students.

Housing — Construction and operation of the buildings would increase housing on campus.

Light, Glare and Shadows — The buildings would comply with the University’s design review process
and design standards, including a review of potential factors that could influence glare. New light
sources associated with the proposed facility would be like those described for East Campus in the
Final EIS.

Aesthetics — The buildings would be sited and designed in respect to the neighborhood and Burke-
Gilman Trail. The site is lower than residences to the north and east and across the trail making the
height of the structures diminished. Along the southern boundary is the backside of the U-Village
garage and retail structures. The proposed development is similar in scale to the Nordheim Court
development to the west. There are no protected view corridors on this site per the 2019 Seattle
Campus Master Plan.

Recreation and Open Space — No recreation impacts are anticipated due to the recreation and open
spaces available throughout campus.

Cultural Resources — No cultural resource impacts are anticipated.

Historic Resources — The site was identified as “Low” potential to encounter sensitive conditions. The
existing buildings were deemed ineligible for historic listing.

Public Services — An increase in demand for public services would represent a portion of the projected
increase consistent with the Final EIS.

Utilities — There is the potential for an increase in demand for water, sewer, stormwater, and solid
waste with the increase in number of student residents. However, the buildings are anticipated to be
more efficient compared to the existing buildings.
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Transportation — The project will increase the number of parking stalls located onsite to approximately
185 total stalls to accommodate the proposed development. The proposed project anticipates 9
parking stalls for ADA stalls.

Construction — Construction activities including short-term localized traffic congestion, noise, dust,
erosion, and increased street maintenance requirements associated with the removal of dirt tracked
onto campus streets are anticipated. The construction of the buildings may temporarily and
intermittently disturb occupants of buildings in the vicinity of the development site.

Determination

The UW Seattle adopts the 2018 Seattle Campus Master Plan Final EIS for the Campus Master Plan for
the University of Washington Seattle for the Blakeley Village project for purposes of SEPA. The relevant
content has been briefly described above. The EIS may be reviewed at the following website address:
https://facilities.uw.edu/files/media/uw-cmp-final-eis-volume-1.pdf

As indicated by the analysis above, the proposed project is within the range of impacts analyzed in the
Final EIS. No new mitigation measures are required beyond those identified in the EIS and there are no
significant impacts anticipated.
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Exhibit A - Site Vicinity
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Exhibit B — 2019 Seattle Campus Master Plan Development Sites E83 and E84

DEVELOPMENT ZONE O

Figure 182. Graphics are for lllustrative Purposes Cnly

Improve pedestrian environment

and universal access Increased building heights along

45th and Mary Gates Memorial Drive
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along the property edge
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Exhibit C — Proposed Site Configuration
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Exhibit D — Geotechnical Report

Appendices available upon request.
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1.0 INTRODUCTION

This report summarizes the results of GeoEngineers’ geotechnical engineering services for the proposed
Buildings C-1 to C-5 of the UH4 Laurel Village development project located in Seattle, Washington. The site
and planned buildings are shown relative to surrounding physical features in Figure 1, Vicinity Map, and
Figure 2, Site Plan.

The purpose of this report is to provide geotechnical engineering conclusions and recommendations for the
design and construction of the planned Buildings C-1 to C-5. The site consists of one King County Parcel
(parcel number 162504-9002) and covers approximately 7 acres. The planned buildings encompass
approximately 20,000 square feet. GeoEngineers’ services have been completed in accordance with our
consultant agreement with GDSU Washington, LLC executed on November 14, 2023 and contract
amendments #1 through 4. GeoEngineers’ scope of services includes:

m Reviewing available reports and studies for the subject property and surrounding area available from
our files;
m Completing explorations at the site to further characterize subsurface soil and groundwater conditions;

m Providing recommendations for seismic design in accordance with the 2018 International Building
Code (IBC);

m Providing foundation, slab-on-grade, and site retaining wall recommendations;

m Evaluating suitability of on-site materials or requirement for off-site materials for compacted fills under
building slabs, along with a recommended specification for compacted fill material;

m Providing recommendations for temporary dewatering and groundwater seepage estimates;
m Providing consultation to the project team; and

m Preparing this report.

2.0 PROJECT DESCRIPTION

GeoEngineers understands that GDSU Washington, LLC (Greystar) plans to redevelop the existing property
with new student housing facilities as part of the University of Washington’s UH4 project. The site is
currently occupied by the existing Laurel Village student family housing, which consists of several two-story
at-grade residential buildings constructed in the 1980s. The project will consist of demolishing the existing
buildings and constructing 320 new student apartments. Based on review of the conceptual plans prepared
by Weber Thompson, the planned development will include two new six-story wood-framed buildings
(Buildings A and B) and new townhome/flats structures (Buildings C-1 to C-5) to be constructed at-grade.
The proposed building layouts are shown on Figure 2. The finished floor for each building is listed below:

m Building C-1: Elevation 58 feet
m Building C-2: Elevation 57 feet

m Building C-3: Elevation 52 feet
m Building C-4: Elevation 48 feet
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m Building C-5: Elevation 42 feet

Overall site grading will require retaining walls along the eastern property line. We understand these will
likely consist of rockery type walls.

This report is for the design and construction of Buildings C-1 to C-5; recommendations for
Buildings A and B will be provided under separate cover.

Based on review of exploration logs from our investigation and in the site vicinity, we anticipate that the
planned buildings will be supported on shallow foundations.

3.0 FIELD EXPLORATIONS AND LABORATORY TESTING

3.1. Field Explorations

Subsurface conditions at the site were evaluated by drilling nine borings (GEI-1 through GEI-8, and GEI-2A).
The boring GEI-2A was drilled to accommodate the installation of a monitoring well to a depth of 23 feet in
the vicinity of GEI-2. The other borings extended to depths between 16-3/4 and 36-1/2 feet below site
grades. The approximate locations of the explorations are shown in Figure 2. Descriptions of the field
exploration program and the boring logs are presented in Appendix A, Field Explorations.

3.2. Laboratory Testing

Soil samples were obtained during drilling and were taken to GeoEngineers’ laboratory for further
evaluation. Selected samples were tested for moisture content, percent fines (material passing the
U.S. No. 200 sieve), and grain size distribution (sieve analysis). A description of the laboratory testing and
the test results are presented in Appendix B, Laboratory Testing.

3.3. Geophysical Testing

We completed non-invasive geophysical testing on site consisting of two active-source multichannel
analysis of surface waves (MASW) surveys and one passive-source microtremor array method (MAM)
surveys. The geophysical testing report is provided in Appendix C.

3.4. Previous Site Evaluations

The logs of selected explorations from previous site evaluations in the project vicinity were reviewed and
are presented in Appendix D, Boring Logs from Previous Studies. The approximate locations of these
explorations are also shown on Figure 2.

4.0 SITE CONDITIONS

4.1. Surface Conditions

The UH4 Laurel Village site is bounded by NE 45th Street to the north, existing single-family residences to
the east, and Mary Gates Memorial Drive NE to the southwest. The site is currently occupied by a multifamily
student housing complex with several wood-framed buildings that were constructed in 1981. Existing site
grades slope moderately down from northeast to southwest, from approximately Elevation 72 feet at the
northeast corner down to Elevation 36 feet at the southwestern edge.
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The subject property is designated as an Environmentally Critical Area (ECA) for steep slopes, a liquefaction-
prone area, historic landfill buffer, and a peat settlement-prone area (Category 2) in accordance with the
Seattle Municipal Code (SMC) Chapter 25.09. The approximate extents of the ECA zones are shown on
Figure 2. The liquefaction-prone area is mapped within the vicinity of Buildings A and B and is addressed
under separate cover. The subject property lies along the eastern shoreline of the former Union Bay, which
was a peat marshland. The approximate extent of the former shoreline is also shown on Figure 2. In 1926,
the City of Seattle used Union Bay as a public dump which then became the Montlake Landfill.

Buried utilities consisting of sanitary sewer, storm drain, gas, water, electric and telecommunications fiber
are anticipated in the right-of-way adjacent to the site.

4.2. Subsurface Soil Conditions

GeoEngineers’ understanding of subsurface conditions is based on the results of our investigation as well
as our review of existing geotechnical information in the vicinity of the project site.

The soils encountered at the site consist of shallow fill overlying glacially consolidated till-like deposits and
cohesionless sand and gravel. The fill generally consists of medium dense sand with variable silt and gravel
content. The thickness of the fill encountered in the vicinity of Buildings C-1 to C-5 ranges from 1 to 5 feet.

The glacially consolidated soils were encountered below the fill and extended to the depths explored. The
till-like deposits consist of very stiff to hard clay and silt and dense to very dense silty sand with gravel. The
cohesionless sand and gravels consist of dense to very dense sand and gravel with varying amounts of silt.
Glacially consolidated soils were encountered at shallower depths in the eastern portion of the site and at
deeper depths in the western portion of the site. The estimated elevation of the top of the glacially
consolidated/bearing soil layer is shown on Figure 3.

Although not encountered during our investigation, occasional cobbles and boulders are typical of glacially
consolidated soils. Occasional cobbles and boulders may be present at the site and have been encountered
in nearby construction projects.

4.3. Groundwater Conditions

Groundwater has been measured between 2.0 to 24.4 feet below grade in monitoring wells installed as
part of our investigation. The elevation of the groundwater levels observed is presented in Table 1 and on
Figure 4. The groundwater measured in the monitoring wells is interpreted to be regional groundwater table.
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TABLE 1. GROUNDWATER MEASUREMENTS

Ground Surface Top of Casing Depth to Groundwater
Elevation Elevation Date of Groundwater Elevation

Well ID (feet, NAVD 88) (feet, NAVD 88) Measurement (feet) (feet, NAVD 88)
12/26/2023 2.0 37.55
GEI-1 40 39.55 12/29/2023 2.6 36.95
4/4/2024 2.9 37.10
12/26/2023 2.6 34.15
GEI-2A 37 36.75 12/29/2023 2.6 34.15
4/4/2024 2.77 34.23
12/26/2023 23.8 43.95
GEI-3 68 67.75 12/29/2023 24.4 43.35
4/4/2024 23.94 44.06

Notes:
1 Measurements based on ALTA Survey data, December 21, 2023.

5.0 ENVIRONMENTALLY CRITICAL AREAS

GeoEngineers has reviewed the ECA maps available online through the City of Seattle Department of
Construction and Inspections (SDCI) geographic information system (GIS) website. Based on our review of
the SDCI GIS maps, the Building C-1 to C-5 development area is located within a mapped steep slopes area,
historical landfill buffer area, and peat settlement prone area.

5.1. Steep Slope Assessment

Based on our review, the area mapped as a steep slope ECA meets the requirements for relief from
prohibition on steep slope development per SDCI Tip 327A, which states the relief can be granted (subject
to ECA review) when the “development is located on steep slope areas that have been created through
previous legal grading activities, including rockeries or retaining walls resulting from rights-of-way
improvements, if no adverse impact on the steep slope area will result.”

The proposed development at the site will consist of demolishing the existing buildings, which are set back
from the steep slope area, and constructing new student housing buildings. The existing steep slope areas
were created during the existing site development (as part of legal grading). Given that the existing buildings
are set back from the steep slope area, we judge there will be no adverse impacts to the planned
development or existing adjacent improvements.

5.2. Landfill Historical Assessment

The project is mapped within a Landfill (Historical) 1,000-foot Methane Buffer Area related to the
former Montlake Landfill. Project design and construction may be subject to certain development
standards, including barriers or ventilation, to mitigate accumulation of hazardous levels of methane
(SMC 25.09.220).
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The University of Washington Environmental Health and Safety division is conducting on-going methane
monitoring at locations around the perimeter of the former Montlake Landfill. The monitoring network
includes two locations within parking areas of Laurel Village (MP-8 in the northwest portion and MP-9 in the
southeast portion). Methane concentrations have exceeded the action limit of 100 parts per million (ppm)
for UW offsite buildings at MP-8 during the monitoring since the early 2000s but the most recent quarterly
data available (from 2022) has not indicated a concentration greater than the action level since
February 2022. Monitoring point MP-9 has not indicated a concentration greater than the action limit in
the available sampling data back to 2011. The University of Washington is managing the methane at
Laurel Village through ventilation and monitoring consistent with their sampling and action plans.
Monitoring for methane during our recent drilling and sampling for the redevelopment project has not
detected methane in the boreholes on the Laurel Village property.

Based on the project location and the available monitoring data, methane mitigation will be included as
part of project design and construction. This will likely include passive venting and/or use of a methane
geomembrane beneath the slab.

5.3. Peat Settlement Prone Area Assessment

In order to avoid negative impacts from the planned development, the City of Seattle will require that the
planned development be designed to prevent or accommodate settlement and that the project does not
cause settlement off-site through modification of the groundwater table. Modification of the groundwater
table through lowering or redirecting groundwater, even for a short period of time, may lead to off-site
settlement. Ideally, no excavations should extend below the groundwater table in order to prevent
modification of the groundwater table. If the project will require localized excavation below the groundwater
table (such as for elevator pits, foundation elements, stairwells/ramps or limited sidewalk setbacks), the
excavation will be required to be completed in a manner that does not adversely lower the groundwater
table offsite.

6.0 CONCLUSIONS AND RECOMMENDATIONS

A summary of the geotechnical considerations is provided below. The summary is presented for introductory
purposes only and should be used in conjunction with the complete recommendations presented in this
report.

B The average shear wave velocity of the upper 100 meters at the site is approximately 1,162 feet per
second, which corresponds to Site Class D per the 2018 IBC, and by reference, ASCE 7-16.

m Significant temporary dewatering is not anticipated for the planned Buildings C-1 to C-5. Localized
dewatering for small excavations that extend below the groundwater table (for instance elevator pits,
foundation elements, stairwells/ramps or limited sidewalk setbacks) are permissible if completed in a
manner that does not adversely lower the groundwater table off site.

m Excavations for the planned buildings will generally be less than 5 feet, and can be temporarily sloped
to accommodate the planned construction.

m Shallow foundations may be used where undisturbed glacially consolidated soils are present at the
foundation subgrade elevation or where the non-bearing soils can be removed and replaced with
properly compacted structural fill, as presented on Figure 3. For shallow foundations bearing directly
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on undisturbed dense to very dense glacially consolidated soils or properly compacted structural fill
extending down to undisturbed dense to very dense glacially consolidated soils, we recommend an
allowable soil bearing pressure of 8 kips per square foot (ksf).

m Conventional slabs-on-grade are considered appropriate for this site and should be underlain by a
6-inch-thick layer of clean crushed rock (for example, City of Seattle Mineral Aggregate Type 22).

Our specific geotechnical recommendations are presented in the following sections of this report.

6.1. Earthquake Engineering
6.1.1.Liquefaction

Liquefaction refers to the condition by which vibration or shaking of the ground, usually from earthquake
forces, results in the development of excess pore pressures in saturated soils with subsequent loss of
strength. In general, soils that are susceptible to liquefaction include very loose to medium dense, clean to
silty sands that are below the water table.

Groundwater levels at the site are generally within the dense to very dense glacially consolidated soils. Our
analysis indicates that the soils that underlie the proposed building area have a low risk of liquefying
because of the density and gradation of these soils.

6.1.2.0ther Seismic Hazards

Due to the location of the site and the site’s topography, the risk of adverse impacts resulting from
seismically induced slope instability, differential settlement, or surface displacement due to faulting is
considered to be low.

6.1.3.Code-Based Seismic Design Information
Based on the shear wave velocity measurements of the upper 30 meters at the site, the project site is Site
Class D in accordance with the 2018 IBC.

We recommend using the following 2018 IBC, and by reference ASCE 7-16 parameters based on Site
Class D, short period spectral response acceleration (Ss), 1-second period spectral response acceleration
(S1) and seismic coefficients (Fa and Fv) for the project site as presented in Table 2.

TABLE 2. ASCE 7-16 MAPPED SEISMIC DESIGN PARAMETERS

Recommended

ASCE 7-16 Parameteri? Value
Site Class D
Mapped MCER spectral response acceleration at short period, Ss (g) 1.302
Mapped MCER spectral response acceleration at 1-second period, S1 (g) 0.452
Short-period site coefficient, Fa 1.00
Long-period site coefficient, Fy 1.852
MCER spectral response acceleration at short period adjusted or site class effects, Sws (g) 1.3022
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Recommended

ASCE 7-16 Parameteri2 Value
MCER spectral response acceleration at 1-second period adjusted or site class effects, Sw1 (g) 0.8352
Design spectral response acceleration at short period adjusted or site class effects, Sps (g) 0.8682
Design spectral response acceleration at 1-second period adjusted or site class effects, So1 (g) 0.5572

Notes:
1Parameters developed based on latitude 47.659829 and longitude - 122.29085 using the ASCE 7 Hazards online tool
(https://asce7hazardtool.online/).
MCEr - risk-targeted maximum-considered earthquake

6.2. Temporary Dewatering

Temporary dewatering, such as sumps and pumps, may be required where excavations encounter perched
water; significant temporary dewatering is not anticipated.

6.3. Foundation Support

Based on the data obtained from the borings completed at the site, review of previous explorations
completed at the project site and the anticipated finished floor levels, the soils at the anticipated foundation
elevation consist of either fill or glacially consolidated deposits.

Shallow foundations are recommended to support the planned buildings. Where existing fill is exposed at
foundation subgrade, the fill should be recompacted to a firm and unyielding condition.

GeoEngineers has prepared a map with the estimated elevation of the top of bearing soils (Figure 3) to
assist the project team with determining the need for structural fill.

6.3.1.Shallow Foundations

6.3.1.1. Allowable Bearing Pressure

Shallow foundations may be used where undisturbed glacially consolidated soils are present at the
foundation subgrade elevation or where the non-bearing soils can be removed and replaced with properly
compacted structural fill. For shallow foundations bearing directly on undisturbed dense to very dense
glacially consolidated soils or properly compacted structural fill extending down to undisturbed dense to
very dense glacially consolidated soils, we recommend an allowable soil bearing pressure of 8 ksf.

The allowable soil bearing pressure applies to the total of dead and long-term live loads and may be
increased by up to one-third for wind or seismic loads. The allowable soil bearing pressures are net values.

6.3.1.2. Modulus of Subgrade Reaction

For foundations designed as a beam on an elastic foundation, a static modulus of subgrade reaction of
55 pounds per cubic inch (pci) may be used for foundations bearing on glacially consolidated soils or on
structural fill extending down to glacially consolidated soils.

6.3.1.3. Settlement

Provided that all loose soil is removed and that the subgrade is prepared as recommended under
“Construction Considerations” below, we estimate that the total settlement of the foundations will be about
1 inch or less. The settlements will occur rapidly, essentially as loads are applied. Differential settlements
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across the mat foundations could be half of the total settlement. Note that smaller settlements will result
from lower applied loads.

6.3.1.4. Lateral Resistance

Lateral foundation loads may be resisted by passive resistance on the sides of footings and by friction on
the base of the shallow foundations. For shallow foundations supported on native soils, CDF, or structural
fill, the allowable frictional resistance may be computed using a coefficient of friction of 0.5 applied to
vertical dead-load forces.

The allowable passive resistance may be computed using an equivalent fluid density of 400 pounds per
cubic foot (pcf) (triangular distribution). These values are appropriate for foundation elements that are
poured directly against undisturbed glacially consolidated soils or surrounded by structural fill.

The above coefficient of friction and passive equivalent fluid density values incorporate a factor of safety
of about 1.5.

6.3.1.5. Construction Considerations

We recommend that the condition of all subgrade areas be observed by GeoEngineers to evaluate whether
the work is completed in accordance with our recommendations and whether the subsurface conditions
are as anticipated.

During wet weather conditions or when wet weather is forecasted, the foundation subgrades are
recommended to be protected with a rat slab consisting of 2 to 4 inches of lean or structural concrete to
prevent deterioration of the subgrade during mat foundation steel and concrete placement.

If soft areas are present at the footing subgrade elevation, the soft areas should be removed and replaced
with properly compacted structural fill, lean concrete/CDF, or structural concrete at the direction of
GeoEngineers.

We recommend that the contractor consider leaving the subgrade for the foundations as much as 6 to
12 inches high, depending on soil and weather conditions, until excavation to final subgrade is required for
foundation reinforcement. Leaving subgrade high will help reduce damage to the subgrade resulting from
construction traffic or other activities on site.

6.3.1.5.1. Footing Drains

We recommend that perimeter footing drains be installed around the buildings. Perimeter footing drains
should be installed at the base of the exterior footings. The perimeter drains should be provided with
cleanouts and should consist of at least 4-inch-diameter perforated pipe placed on a 3-inch bed of, and
surrounded by, 6 inches of drainage gravel enclosed in a non-woven geotextile fabric such as Mirafi 140N
(or approved equivalent) to prevent fine soil from migrating into the drainage gravel. The footing drainpipe
should be installed at least 18 inches below the top of the adjacent floor slab. The drainage gravel should
consist of Mineral Aggregate Type 22 or Type 5 (1-inch washed gravel), City of Seattle Standard
Specification 9-03.14, or an alternative approved by GeoEngineers. We recommend the drainpipe consist
of perforated Schedule 40 polyvinyl chloride (PVC) pipe. We recommend against using flexible tubing for
footing drainpipes.
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Drainage pipes should be laid with minimum slopes of one-quarter percent (if possible) and discharge into
the stormwater collection system to convey the water off site. The pipe installations should include a
cleanout riser with cover located at the upper end of each pipe run. The cleanouts could be placed in flush
mounted access boxes. Roof downspouts must not discharge into the perforated pipes intended for
providing drainage for walls or foundations.

6.4. Slab Design

The new building slabs are not anticipated to extend below the groundwater table and therefore will not
need to consider hydrostatic/uplift pressures. The slabs may be designed as bearing on grade.

6.4.1.Subgrade Preparation

The exposed slab subgrade should be evaluated after site grading is complete. Probing should be used to
evaluate the subgrade. The exposed soil should be firm and unyielding, and without significant
groundwater. Disturbed areas should be recompacted if possible or removed and replaced with compacted
structural fill.

6.4.2.Design Parameters

For slabs-on-grade designed as a beam on an elastic foundation, a modulus of subgrade reaction of 150 pci
may be used for subgrade soils prepared as recommended.

We recommend that the slab-on-grade and structural slab floors be underlain by a 6-inch-thick capillary
break consisting of material meeting the requirements of Mineral Aggregate Type 22 (34-inch crushed
gravel), City of Seattle Standard Specification 9-03.14.

Provided that loose soil is removed and the subgrade is prepared as recommended, we estimate that
slabs-on-grade will not settle appreciably.

6.4.3.Below-Slab Drainage

The planned buildings are anticipated to be constructed without the need for temporary excavation support.
Given this, we anticipate that foundation drainage can be provided by means of an exterior perimeter
footing drain and that below-slab drainage is not required.

If no special waterproofing measures are taken, leaks and/or seepage may occur in localized areas of the
on-grade portion of the building, even if the recommended exterior perimeter footing drain provisions are
constructed. If leaks or seepage is undesirable, waterproofing should be specified. A vapor barrier should
be used below slab-on-grade floors located in occupied portions of the building. Specification of the vapor
barrier requires consideration of the performance expectations of the occupied space, the type of flooring
planned and other factors, and is typically completed by other members of the project team.

6.5. Rockeries

We understand that rockeries may be used for grade transitions at the site. The primary purpose of a
rockery is to protect the slope face from erosion and raveling, while providing limited soil retention.
Rockeries with a 15 degree minimum batter (from vertical) and horizontal backslope should be limited to
6 feet exposed height. The height is measured as the vertical distance from the ground surface in front of
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the toe of the rockery to the top of the rockery. Recommendations for rockeries at cut slopes are presented
herein.

The base of rockeries should be embedded at least 12 inches below the adjacent ground surface. Rockeries
should be supported on firm, undisturbed native soils or compacted structural fill. The rockery should be
constructed using rock sizes specified by the Association of Rockery Contractors and (WSDOT) Standard
Specifications, Section 9-13.7(1), and procedures specified the 2024 Washington State Department of
Transportation (WSDOT) Standard Specifications, Sections 8-24 and the 2023 City of Seattle Standard
Plans for Municipal Construction Standard Plan 141 for the required rockery heights.

Rockeries should be installed by a qualified contractor experienced in rockery construction.

If rockeries are to be terraced, the subgrade for the upper rockery should extend at least 3 feet horizontally
in front of the rockery before making the cut for the lower rockery. In addition, we recommend that the top
of the rockery include a horizontal setback of 5 feet from the adjacent property line. Rockery construction
is an art and depends largely on the skill of the builder.

Although rockeries offer some lateral restraint, it is largely indeterminate, and they are not normally
intended to provide significant lateral support. Even when the foundation and retained material are
satisfactory, and the rockery materials and construction are satisfactory, there is some risk of movement
or failure.

6.5.1.Rockery Drainage

The rockery design assumes drained conditions and does not allow for hydrostatic pressure buildup behind
the rockeries. We recommend that a perforated drainpipe with a minimum diameter of 4 inches be placed
at the back of the rockeries, below the ground surface elevation in front of the rockery. We recommend
using either heavy-wall solid pipe (SDR-35 polyvinyl chloride [PVC]) or rigid corrugated polyethylene pipe
(ADS N-12, or equivalent) for the collector pipe. We recommend against using flexible tubing for drainage.

A 12-inch-wide drainage backfill layer should be constructed as a drainage layer immediately behind the
rockery facing with the drainpipe placed at the base of this layer. The drainage zone should consist of clear
1-%2 to 3/8-inch crushed rock; smaller aggregate may have the potential to erode or pipe through the
rockery face. The drainpipe should be routed to a suitable discharge point with suitable erosion protection.

6.6. Earthwork
6.6.1.Subgrade Preparation

Exposed subgrade in structure, hardscape, and pavement areas should be evaluated after site excavation
is complete. Foundation subgrades should be prepared as recommended in “Shallow Foundations” above.
Where hardscape and pavement subgrade soils consist of disturbed soils, it will likely be necessary to
remove and replace the disturbed soil with approved structural fill unless the soil can be adequately
moisture-conditioned and compacted.
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6.6.2. Structural Fill

Fill placed to support structures or foundations, placed behind retaining structures, for foundation drainage,
and/or placed below pavements and sidewalks shall consist of structural fill as specified below:

m If structural fill is necessary beneath shallow foundations, the fill should consist of Mineral Aggregate
Type 2 (1¥a-inch minus crushed rock), City of Seattle Standard Specification 9 03.14, controlled density
fill, or structural concrete.

m If structural fill is necessary beneath building slabs, the fill should consist of Mineral Aggregate Type 2
or Type 17 (1¥a-inch minus crushed rock or bank run gravel), City of Seattle Standard Specification
9-03.14.

m  Structural fill placed behind retaining walls should meet the requirements of Mineral Aggregate Type 17
(bank run gravel), City of Seattle Standard Specification 9-03.14.

m Structural fill placed as capillary break material should meet the requirements of Type 22 (34 inch
crushed gravel), City of Seattle Standard Specification 9-03.14.

m Structural fill placed around perimeter footing drains, underslab drains and cast-in-place wall drains
should meet the requirements of Mineral Aggregate Type 5 (1-inch washed gravel) or Type 22 (34-inch
crushed gravel), City of Seattle Standard Specification 9-03.14.

m Structural fill placed within utility trenches and below pavement and sidewalk areas should meet the
requirements of Mineral Aggregate Type 17 (bank run gravel), City of Seattle Standard Specification
9-03.14.

m Structural fill placed as crushed surfacing base course below pavements and sidewalks should meet
the requirements of Mineral Aggregate Type 2 (1%-inch minus crushed rock), City of Seattle Standard
Specification 9-03.14.

6.6.2.1. On-site Soils

On-site soils are moisture-sensitive and have natural moisture contents higher than the anticipated
optimum moisture content for compaction. In addition, the fines content for the on-site soils generally
ranges from 9 to 30 percent. As a result, on-site soils will likely require moisture conditioning to meet the
required compaction criteria during dry weather conditions and will not be suitable for reuse during wet
weather. Furthermore, most of the fill soils required for the project have specific gradation requirements,
and the on-site soils do not meet these gradation requirements. Therefore, imported structural fill meeting
the requirements described above should be used where structural fill is necessary.

It may be feasible to reuse on-site soils with the addition of cement treatment. If cement treatment is
considered, GeoEngineers can work with the contractor to determine the soil/cement ratio and placement
procedures.
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6.6.2.2. Fill Placement and Compaction Criteria

Structural fill should be mechanically compacted to a firm, non-yielding condition and placed in loose lifts
not exceeding 1 foot in thickness. Each lift should be conditioned to the proper moisture content and
compacted to the specified density before placing subsequent lifts. Structural fill should be compacted to
meet the following criteria:

m Structural fill placed in building areas (including around foundations and supporting slab-on-grade
floors), pavement and sidewalk areas (including utility trench backfill) should be compacted to at
least 95 percent of the maximum dry density (MDD) estimated in general accordance with ASTM
International (ASTM) D 1557.

m  Structural fill placed against retaining walls should be compacted to between 90 and 92 percent.
Care should be taken when compacting fill against retaining walls to avoid overcompaction and, hence
overstressing the walls.

We recommend that GeoEngineers be present during probing of the exposed subgrade soils in building and
pavement areas, and during placement of structural fill. We will evaluate the adequacy of the subgrade
soils and identify areas needing further work, perform in-place moisture-density tests to verify compliance
with compaction specifications, and advise on any modifications to the procedures that may be appropriate
for the prevailing conditions.

6.6.2.3. Weather Considerations

On-site soils contain a sufficient percentage of fines (silt and clay) to be moisture sensitive. When the
moisture content of these soils is more than a few percent above the optimum moisture content, these
soils become muddy and unstable, and equipment operation becomes difficult. Additionally, disturbance
of near-surface soils should be expected if earthwork is completed during periods of wet weather. During
wet weather, we recommend the following;:

m The ground surface in and around the work area should be sloped so that surface water is directed
away from the work area. The ground surface should be graded such that areas of ponded water do
not develop. The contractor should take measures to prevent surface water from collecting in
excavations and trenches. Measures should be implemented to remove surface water from the work
area.

m  Slopes with exposed soils should be covered with plastic sheeting or similar means.

m Site soils should not be left uncompacted and exposed to moisture. Sealing the surficial soils by rolling
with a smooth-drum roller prior to periods of precipitation will reduce the extent to which these soils
become wet or unstable.

m Construction traffic should be restricted to specific areas of the site, preferably areas that are surfaced
with materials not susceptible to wet weather disturbance.

m Construction activities should be scheduled so that the length of time that soils are left exposed to
moisture is reduced to the extent practicable.
6.6.3.Temporary Slopes

Temporary slopes may be used around the site to facilitate early installation of shoring or in the transition
between levels at the base of the excavation. We recommend that temporary slopes constructed in the fill
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be inclined at 1%2H:1V (horizontal to vertical) and that temporary slopes in the glacially consolidated soils
be inclined at 1H:1V. Flatter slopes may be necessary if seepage is present on the face of the cut slopes or
if localized sloughing occurs. For open cuts at the site, we recommend that:

m No traffic, construction equipment, stockpiles or building supplies be allowed at the top of the cut
slopes within a distance of at least 5 feet from the top of the cut;

B Exposed soil along the slope be protected from surface erosion by using waterproof tarps or plastic
sheeting;

m Construction activities be scheduled so that the length of time the temporary cut is left open is reduced
to the extent practicable;

m Erosion control measures be implemented as appropriate such that runoff from the site is reduced to
the extent practicable;

m Surface water be diverted away from the slope; and

m The general condition of the slopes be observed periodically by the geotechnical engineer to confirm
adequate stability.

Because the contractor has control of construction operations, the contractor should be made responsible
for the stability of cut slopes, as well as the safety of the excavations. Shoring and temporary slopes must
conform to applicable local, state and federal safety regulations.

6.7. Pavement Design
6.7.1.Pavement Subgrade Preparation

Prior to placing new fill or pavement base course materials, subgrade areas should be proof rolled to locate
soft or pumping soils. Prior to proof rolling, unsuitable soils should be removed from below pavement areas.
Proof rolling can be completed using a piece of heavy tire-mounted equipment such as a loaded dump
truck. During wet weather, the exposed subgrade areas should be probed to determine the extent of soft
soils. If soft or pumping soils are observed, they should be removed and replaced with structural fill.

6.7.2.New Hot-Mix Asphalt Pavement

In light-duty pavement areas (e.g., automobile parking), we recommend a pavement section consisting of
at least 3 inches of hot-mix asphalt (HMA) over 4 inches of densely compacted aggregate base.
In heavy-duty pavement areas (such as driveways, truck traffic lanes, materials delivery), we recommend a
pavement section consisting of at least 4 inches HMA over 6 inches of densely compacted aggregate base.

Structural fill placed as crushed surfacing base course below pavements should meet the requirements of
Mineral Aggregate Type 2 (1¥s-inch minus crushed rock), City of Seattle Standard Specification 9-03.14
and should be compacted to at least 95 percent of the MDD obtained using ASTM D 1557. We recommend
that proof rolling of the subgrade and compacted aggregate base be observed by a representative from our
firm prior to paving. Soft or yielding zones observed during proof rolling may require over-excavation and
replacement with compacted structural fill.
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The pavement sections recommended above are based on our experience. Thicker asphalt sections may
be needed based on the actual traffic data, truck loads and intended use. Paved and landscaped areas
should be graded so that surface drainage is directed to appropriate catch basins.

6.7.3.Portland Cement Concrete Pavement

Portland cement concrete (PCC) sections may be considered for areas where concentrated heavy loads
may occur, including trash enclosures. We recommend that these pavements consist of at least 6 inches
of PCC over 6 inches of aggregate base. A thicker concrete section may be needed based on the actual
load data for use of the area. If the concrete pavement will have doweled joints, we recommend that the
concrete thickness be increased by an amount equal to the diameter of the dowels. The base course should
be compacted to at least 95 percent of the MDD.

We recommend PCC pavements incorporate construction joints and/or crack control joints spaced at
maximum distances of 12 feet apart, center-to-center, in both the longitudinal and transverse directions.
Crack control joints may be created by placing an insert or groove into the fresh concrete surface during
finishing, or by saw cutting the concrete after it has initially set-up. We recommend the depth of the crack
control joints be approximately one fourth the thickness of the concrete; or about 1%z inches deep for the
recommended concrete thickness of 6 inches. We also recommend the crack control joints be sealed with
an appropriate sealant to help restrict water infiltration into the joints.

6.8. Recommended Additional Geotechnical Services

GeoEngineers should be retained to review the project plans and specifications when complete to confirm
that our desigh recommendations have been implemented as intended.

During construction, GeoEngineers should evaluate the suitability of the foundation subgrades; observe
installation of subsurface drainage measures; evaluate structural backfill; observe the condition of
temporary cut slopes; and provide a summary letter of our construction observation services. The purposes
of GeoEngineers construction phase services are to confirm that the subsurface conditions are consistent
with those observed in the explorations and other reasons described in Appendix E, Report Limitations and
Guidelines for Use.

7.0 LIMITATIONS

We have prepared this report for the exclusive use of GDSU Washington, LLC. and their authorized agents
for the UH4 Laurel Village project in Seattle, Washington.

Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices in the field of geotechnical engineering in this area at the time this report was
prepared. No warranty or other conditions, express or implied, should be understood.

Any electronic form, facsimile or hard copy of the original document (email, text, table and/or figure), if
provided, and any attachments are only a copy of the original document. The original document is stored
by GeoEngineers, Inc. and will serve as the official document of record.

Please refer to Appendix E for additional information pertaining to use of this report.
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