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Narrative:

The subject property is located on the north side on SE 39™ Street between 84™ Avenue SE (to
the west) and 86™ Avenue SE (to the east). The subject property is part of a short plat
application with the City of mercer Island, file #SUB23-002. The property slopes from the east
towards the west. The natural drainage discharge from the subject property is sheet flow along
the west property line and onto the neighboring property.

The existing hard surfaces and house will be removed and replaced with a new residence
located on the north side of the property with access along the west property line for the new
residence. The proposed driveway will be sized to accommodate the future short plat, shared
access and fire access.

The site soils are characterized as Vashon Glacial Till and infeasible for infiltration type BMPs by
PanGeo, Inc. City staff has determined that on-site detention is required for this new
development, sizing of on-site system is included within the Report.

The property was visited in March 2022 and May 2023 to verify runoff patterns and possible
storm water discharge options. The proposed stormwater treatment, detention system, will
connect to the existing public storm system downstream of the property in to an existing City
catch basin. A new detention system will be installed under the proposed driveway location,
the detention tank will be sized to support the new residence and proposed short plat.

The project will be evaluated for storm water treatment and flow control using the Amended
December 2014 SWMMWW (DOE Manual) and City of Mercer Island On-Site Detention Design
Requirements dated December 2017.



SITE CHARACTERISTICS

Total Lot Area = 17,100 square feet

EXISTING CONDITIONS
Impervious:
Roof area = 2,811 sq. feet
Uncovered driveway/patio = 1,793 sq. feet
Shed roof area = 111 sq. feet
Subtotal: 4,715 sq. feet

Pervious:
Lawn, trees, landscaping = 12,385 sq. feet

DEVELOPED CONDITIONS
Impervious (hard) surfaces:
House roof area w/overhang = 2,184 sq. feet
Uncovered driveway = 2,928 sq. feet
Uncovered patio = 279 sq. feet
Uncovered walkway = 378 sq. feet
Total Impervious (Hard) Surfaces = 5,769 sq. feet

Pervious Surfaces:

Landscaping = 11,331 sq. feet
Total Pervious Surfaces = 11,331 square feet

Summary of Project Information

Project Site Area 17,100 square feet
Existing Impervious Area 4,715 sq. feet
Existing Impervious Coverage 27.6%

New Impervious Area 1,054 sq. feet
Replaced Impervious Area 4,715 sq. feet
New plus Replaced Impervious 5,769 square feet
Proposed Impervious Area 5,769 square feet
Converted pervious: Native to lawn 0 sq. feet

Converted pervious: Native to pasture 0 sq. feet
Total Area of Land Disturbance 14,000 square feet

The existing property has less than 35% (27.6%) imperious coverage and the total proposed
project new plus replaced impervious surfaces will be greater than 5,000 (5,769) square feet;
using Figure 1-2.4.1 — "Flow Chart for Determining Minimum Requirements for New
Development”page 37, 2014 Stormwater Management Manual for Western Washington,
Minimum Requirements #1 — #9 apply to this project.



LEGAL DESCRIPTION
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FLOW CHART FIGURE I-2.4.1



8434 SE 39th Street

Figure 1-2.4.1 Flow Chart for Determining Requirements for New
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Section I-2.5 Minimum Requirements



Section I-2.5.1 Minimum Requirement #1 — Preparation of Stormwater Site Plans

A Stormwater site plan (drainage plan) has been prepared for this project together with
construction details for installation of the proposed drainage control system. The Stormwater
site plans and drainage narrative shall be submitted and reviewed by the City of Mercer Island
as part of the building permit application.



SE 38th- STREET

SEWER SLOPE 8.0%

A PORTION OF THE SW 1/4, OF THE SW 1/4, OF SECTION 07, TOWNSHIP 24 N., RANGE 5 EAST, W.M., KING COUNTY, WASHINGTON
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Section I-2.5.2 Minimum Requirement #2 - Construction Storm Water Pollution
Prevention Plan (SWPP)

The Stormwater site plan (Minimum Requirement #1) shall include construction installation of
erosion control, establish a construction access, preservation of existing vegetation during
construction, and protection of existing drainage inlets. This will include but not limited to: the
use of the existing asphalt driveway (on the north side) to provide construction access from
Island Crest Way; installing filter fabric silt fencing along the down gradient property lines (west
and north); installation of filter socks within the public catch basins located within Island Crest
Way; retention of native vegetated areas including tree/vegetation retention within the rear
(east) and front (west) yards; and the use straw or chipped materials placed over exposed
disturbed soils to prevent runoff from carrying solids.
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Section I-2.5.3 Minimum Requirement #3 - Source Control of Pollution

Source control shall be applied to all possible contaminants from entering the storm drainage
system. The use of the on-site detention tank can be used for storage and maintained to
control runoff. The use of source control BMPs will be implemented during construction as
situations occur.



Section I-2.5.4 Minimum Requirement #4 - Preservation of Natural Drainage
Systems and Outfalls

The property was visited in March 2023, during a storm-event to verify drainage patterns. The
subject property slopes gently from the east towards the west; and drains into the gutter in
Island Crest Way. The existing drainage sheet flows from the house roof downspouts and
driveway into Island Crest Way. The natural discharge from the property is Island Crest Way.

No further downstream analysis was performed based upon an email conversation with Public
Works engineer, Ruji Ding (see attached email). The City Public Works is requiring storm water
detention for the subject property due to downstream concerns and restrictions. Therefore, a
detention pipe will be sized and installed on the proposed development.



Section I-2.5.5 Minimum Requirement #5 - On-Site Stormwater Management

The proposed project discharge shall be evaluated using "List #2, On-Site Stormwater
Management BMPs for projects triggering Minimum Requirements #1 - #9”.

The subject property was evaluated by PanGeo, Inc., Geotechnical & Earthquake Engineering
Consultants in April 2021. The underlying soils were determined to be dense to very dense
Vashon tills. These soils are no suitable for infiltration type BMP’s. A copy of the PanGeo
Report is attached within this Report.

List #2
Lawn and Landscape areas:
(1) Post Construction Soils BMP T5.13 - The use of Post-Construction Soil Quality and
Depth shall be implemented within areas of the property that are not covered by
hard surfaces and were disturbed during condition. - feasible

Roofs:
(1.a.) Full Dispersion BMP T5.30— The proposed location of the new residence, at the
north side of the property, does not allow for 100 feet of vegetated downgradient flow
path from the downspout locations — not feasible

(1.b.) Downspout Full Infiltration BMP T5.10A - The under soils are not suitable for
infiltration type BMP’s , see Geotechnical Report by PanGeo, Inc. — not feasible

(2) Bioretention BMP T7.30— There is no available space to provide bioretention type
BMPs, downgradient from the downspout locations. Also, a presents of a high
ground water table due to the dense to very dense Vashon till precludes the use of
these type of BMPs — not feasible

(3) Downspout Dispersion BMP T5.10B8 — There is no available 50 feet of vegetated flow
path from any of the proposed downspout locations for the use of this type of BMP —
not feasible

(4) Perforated Pipe Connection BMP T5.10C - Infiltration type BMPs is not
recommended by PanGeo, Inc. — not feasible

Other Hard Surfaces:
(1) Full Dispersion BMP T5.30— The proposed location of the new residence, driveway,
and other hard surfaces, along the north and west side of the property, does not
allow for 100 feet of vegetated downgradient flow path - not feasible

(2) Permeable Pavement BMP T5.15 — Infiltration type BMPs is not recommended by
PanGeo, Inc. — not feasible

(3) Bioretention BMPs BMP T7.30— There is no available space to provide bioretention
type BMPs, downgradient from the downspout locations. Also, a presents of a high
ground water table due to the dense to very dense Vashon till precludes the use of
these type of BMPs — not feasible



(4) Sheet Flow Dispersion BMP T5.12 — There is no available space, downgradient, for
25 feet of vegetated flow path from walkways, driveway, or other hard surfaces. —
not feasible

There are no available BMPs to provide treatment of the roof area or other hard surfaces.
Therefore, a connection to the public storm system within SE 39% Street will be provided.



FLOW CONTROL TREATMENT PER MERCER ISLAND STANDARDS



Sizing of required detention system

(A)  The Geotechnical Evaluation by PanGeo, Inc. has determined the underlying soils
type to be Class B

(B) The proposed total impervious surface is 5,769 square feet; HOWEVER, the
proposed detention system will be oversized to accommodate future short plat. Size
detention system for 8,000 square feet of impervious surface.

Using “Gity of Mercer Island On-Site Detention Design Requirements, Table 1, the required
detention tank for 7,001 to 8,000 square feet of impervious surface shall be 119 linear feet of
48" (4") CMP pipe.



Detention Tank Sizing
Table 1

ON-SITE DETENTION DESIGN FOR PROJECTS BETWEEN 500 SF AND 9,500 SF NEW PLUS REPLACED IMPERVIOUS SURFACE AREA

Detention Pipe Lowest Orifice Distance from Outlet Invert Second Orifice
New and Replaced ngth (ft) Diameter (in)m to Second Orifice (ft) Diameter (in)
Impervious Surface Area De.tentlon P_lp?(t B soils C soils B soils C soils B soils C soils B soils C soils
(sf) Diameter (in) ¥
36" [ D30 22 0.5 0.5 2.2 2.0 0.5 0.8
500 to 1,000 sf 48" 18 11 0.5 0.5 3.3 3.2 0.9 0.8
60" 11 7 0.5 0.5 42 3.4 0.5 0.6
36" 66 43 0.5 0.5 2.2 2.3 0.9 1.4
1,001 to 2,000 sf 48" 34 23 0.5 0.5 3.2 3.3 0.9 1.2
60" 22 14 0.5 0.5 43 3.6 0.9 0.9
36" 90 66 0.5 0.5 2.2 24 0.9 1.9
2,001 to 3,000 sf 48" 48 36 0.5 0.5 3.1 2.8 0.9 1.5
60" 30 20 0.5 0.5 42 3.7 0.9 1.1
36" 120 78 0.5 0.5 2.4 2.2 1.4 1.6
3,001 to 4,000 sf 48" 62 42 0.5 0.5 2.8 2.9 0.8 1.3
60" 42 26 0.5 0.5 3.8 3.9 0.9 1.3
36" 134 91 0.5 0.5 2.8 2.2 1.7 1.5
4,001 to 5,000 sf 48" 73 49 0.5 0.5 3.6 2.9 1.6 1.5
60" 46 31 0.5 0.5 46 3.5 1.6 1.3
36" 162 109 0.5 0.5 2.7 2.2 1.8 1.6
5,001 to 6,000 sf 48" 90 90 0.5 0.5 3.5 2.9 1.7 1.5
60" 54 37 0.5 0.5 4.6 3.6 1.6 1.4
36" 192 128 0.5 0.5 2.7 2.2 1.9 1.8
6,001 to 7,000 sf 48" 102 68 0.5 0.5 3.7 2.9 1.9 1.6
60" 64 43 0.5 0.5 46 3.6 1.8 1.5
A 36" 216 146 0.5 0.5 2.8 2.2 2.0 1.9
7,001 to 8,000 sf 48" 119 79 0.5 0.5 3.8 2.9 2.2 1.7
Nt 60" 73 49 0.5 0.5 45 3.6 2.0 1.6
36" 228 155 0.5 0.5 2.8 2.2 2.1 1.9
8,001 to 8,500 sf™ 48" 124 84 0.5 0.5 3.7 2.9 1.9 1.8
60" 77 53 0.5 0.5 46 3.6 2.0 1.6
36" NA Y 164 0.5 0.5 NA Y 2.2 NA Y 1.9
8,501 to 9,000 sf 48" NA ) 89 0.5 0.5 NA 2.9 NA Y 1.9
60" NA 55 0.5 0.5 NA & 3.6 NA Y 1.7
36" NA ) 174 0.5 0.5 NA Y 2.2 NA ) 21
9,001 to 9,500 sf 48" NA 94 0.5 0.5 NA ) 2.9 NA 20
60" NA ) 58 0.5 0.5 NA @ 3.7 NA Y 1.7
Notes:

* Minimum Requirement #7 (Flow Control) is required when the 100-year flow frequency causes a 0.15 cubic feet per second increase
(when modeled in WWHM with a 15-minute timestep). Breakpoints shown in this table are based on a flat slope (0-5%). The 100-year flow
frequency will need to be evaluated on a site-specific basis for projects on moderate (5-15%) or steep (> 15%) slopes.

= Soil type to be determined by geotechnical analysis or soil map.

= Sizing includes a Volume Correction Factor of 120%.

= Upper bound contributing area used for sizing.

Won Type B soils, new plus replaced impervious surface areas
exceeding 8,500 sf trigger Minimum Requirement #7 (Flow Control)

@ on Type C soils, new plus replaced impervious surface areas
exceeding 9,500 sf trigger Minimum Requirement #7 (Flow Control)

) Minimum orifice diameter = 0.5 inches

in =inch

ft = feet

sf = square feet

Last updated 12-18-17

Basis of Sizing Assumptions:

Sized per MR#5 in the Stormwater Management Manual for
Puget Sound Basin (1992 Ecology Manual)

SBUH, Type 1A, 24-hour hydrograph

2-year, 24-hour storm = 2 in; 10-year, 24-hour

storm = 3 in; 100-year, 24-hour storm =4 in
Predeveloped = second growth forest (CN = 72 for Type B
soils, CN = 81 for Type C soils)

Developed = impervious (CN = 98)

0.5 foot of sediment storage in detention pipe

Overland slope = 5%
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PanGE®

I NCORPORATETD

Geotechnical & Earthquake
Engineering Consultants

April 29, 2021
File No. 21-145

Mr. Chinmay Dubey
2364 Hobart Avenue SW
Seattle, WA 98116

Subject: Geotechnical Engineering Report
Proposed Development
8434 SE 39" Street, Mercer Island, WA

Dear Mr. Dubey,

Please find attached our geotechnical engineering report for the proposed project at the
subject site in Mercer Island, Washington. This report documents the subsurface conditions
at the site and presents our geotechnical engineering design recommendations for the
proposed residence(s).

In summary, the test borings advanced at the site encountered 4%z to 7 feet of fill overlying
medium dense to dense sand with gravel. Based on the soil conditions, in our opinion the
proposed structure(s) may be supported by conventional shallow footings bearing on the
native competent soils, or compacted structural fill placed on the competent native soils.
Temporary excavations may be sloped as steep as 1H:1V (Horizontal:Vertical). Where
space is not available for unsupported cuts, temporary shoring consisting of cantilever
soldier pile walls will be feasible to support the excavations.

We appreciate the opportunity to be of service. Please call if there are any questions.

Sincerely,

Jon C“Rehkoff, P.E.
Principal Geotechnical Engineer

3213 Eastlake Avenue East, Suite B
Seattle, WA 98102
T. (206) 262-0370



TABLE OF CONTENTS

Section Page
TLOGENERAL ...ttt ettt e e e ettt e e e s s s s e bbb et e e e e e e s s s s b b abereeaeseaias 1
2.0SITE AND PROJECT DESCRIPTION ...coooiieeee 1
3.0 SUBSURFACE EXPLORATIONS ...ttt ettt eivbbrane e 3
R A I =5y g = T =1 LT 3
3.2 LABORATORY TESTING vvvviiieeeiiiiittrreiiieeesssssisibssetssessssssssbasesssesesssssssssssssssessssins 4
4.0SITE GEOLOGY AND SUBSURFACE CONDITIONS.......oovvieieieieeeieeeeeeeeeeeeeeee, 4
RS I N €=l ] M e 1) 2R 4
4.2 SOIL CONDITIONS. ..ctttttttttttetteteeeeeteeeteeseseeeseeeeeeesteeeeeteteeeereetstetrerteretrrrrarrrrrrreee 4
4.3 GROUNDWATER CONDITIONS. ...cettitittttieteeeteeerereeeseeeteeeeeeseeeeeeeresrereeresresresn 5
5.0 GEOTECHNICAL DESIGN RECOMMENDATIONS .....oooooiiiiieiiee v, 5
5.1 SEISMIC DESIGN CONSIDERATIONS ..evtiieiiiiictirtieieseesssissssreresesessssssssrssesssessssnns 5
5.2 BUILDING FOUNDATIONS ...eeetiiietttreiiteeesssssisirsseteseessssssssaresesssesssssssssssssssessssns 5
5.3 BELOW-GRADE WALLS.....cieitiiiiittriiiieeessissiirereteseesssssssbabesesesesssssssrssssssessssnns 7
5.3.1 Lateral Earth ParametersS ......ccc.veeeeeeeee oo eeeeees 8
I AU ol T U o SR 8
5.3.3Wall DraiNage.......ceeveieiiieiiiiiesie sttt 8
5.3 4 Wall BACKF......c.eveeeeeiiiie ettt 9
Y e o] = BT I =T TR 9
5.5 TEMPORARY EXCAVATION AND SHORING .....uvvviiiieeiiiiiiirireiiresessssissrsressseesssnns 9
5.5.1 Temporary OPeN CULS.........cooveiiiiiiieiieie e 10
5.5.2 Temporary Shoring — Concrete Block Wall Considerations .......... 10
5.5.3 Temporary Shoring — Cantilevered Soldier Pile Wall .................... 10
5.6 PERMANENT DRAINAGE AND INFILTRATION CONSIDERATIONS .....cceeeeveeeeennn.. 12
6.0 CONSTRUCTION CONSIDERATIONS ..ottt ettt ereeen s 13
6.1 SITE PREPARATION. ....coiiiiiee e 13
6.2 MATERIAL REUSE ... 13
6.3 STRUCTURAL FILL PLACEMENT AND COMPACTION ....coooeiiiiiiiiiiiiiiiieeeeeeeeee 13
6.4 SURFACE DRAINAGE AND TEMPORARY EROSION CONSIDERATIONS............... 14
6.5 WET WEATHER CONSTRUCTION ....cooiiiiiiiiieeeee e 14
T.O ADDITIONAL SERVICES ...ttt 15
IO O IO 11 U = TR 15
Q.0 REFERENCES. ...ttt ettt e e 17

20-145 8434 SE 39th St, MI GeoRpt.docx i PanGEOQ, Inc.



Geotechnical Engineering Report
Proposed Development — 8434 SE 39" Street, Mercer Island, WA
April 29, 2021

ATTACHMENTS:

Figure 1 Vicinity Map
Figure 2 Site and Exploration Plan
Figure 3 Design Lateral Pressures — Cantilevered Soldier Pile Wall

Appendix A Summary Boring Logs
Figure A-1  Terms and Symbols for Boring and Test Pit Logs
Figure A-2  Logs of Test Boring PG-1
Figure A-3  Logs of Test Boring PG-2
Figure A-4  Logs of Test Boring PG-3

Appendix B Laboratory Test Results
Figure B-1  Grain Size Distribution
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GEOTECHNICAL ENGINEERING REPORT
PROPOSED DEVELOPMENT
8434 SOUTHEAST 39™ STREET
MERCER ISLAND, WASHINGTON

1.0 GENERAL

This report presents the results of a geotechnical engineering study that was undertaken to
support the design and construction of the proposed residence(s) in Mercer Island,
Washington. This study was performed in general accordance with our mutually agreed
scope of services outlined in our proposal dated March 18, 2021, which was subsequently
approved by you on March 22, 2021. Our scope of services included reviewing readily
available geologic and geotechnical data, drilling three test borings, conducting a site
reconnaissance, performing engineering analysis, and developing the conclusions and
recommendations presented in this report.

2.0 SITE AND PROJECT DESCRIPTION

The project site is located at 8434 SE 39" Street in Mercer Island, Washington, as shown
on Figure 1, Vicinity Map. The subject site is rectangular in shape, and based on the project
survey, has an area of approximately 17,100 square-feet. The site is bounded to the south
by SE 39" Street, and by single-family residences on all other sides. The site is currently
occupied by a single-family residence that is located in the southern portion of the site (see
Figure 2, Site and Exploration Plan).

Based on a review of the topographic survey of the site, and our observations, the site
generally slopes down at gentle angles from east to west with an average gradient of about
9 percent and a total vertical relief of about 8 feet (see topographic contours on Figure 2).
Site vegetation consists of landscaping plants and lawn areas. Current site conditions are
shown on Plates 1 and 2 on the following page.

We understand that the proposed project consists of the demolition of the existing structure
and the construction of a new single-family residence. We understand that you may also
consider subdividing the parcel, and constructing a second single-family residence at the
site. Conceptual design drawings or site plans are not currently available, but we anticipate
that one house would be constructed in the northern portion of the parcel, and one in the
southern portion of the parcel due to the shape of the lot. If basements will be located in
close proximity to property lines, temporary shoring may be needed to support the
temporary excavation and protect the adjacent properties.

20-145 8434 SE 39th St, MI GeoRpt.docx Page 1 PanGEO, Inc.



Geotechnical Engineering Report
Proposed Development — 8434 SE 39" St, Mercer Island, WA
April 29, 2021

Plate 2. View of north side of subject property, looking approximately south.

Based on review of the City of Mercer Island Geologic Hazard maps, there are no geologic
hazards (i.e., potential landslide, seismic, erosion) mapped at the site.

20-145 8434 SE 39th St, M1 GeoRpt.docx Page 2 PanGEO, Inc.



Geotechnical Engineering Report
Proposed Development — 8434 SE 39" St, Mercer Island, WA
April 29, 2021

The conclusions and recommendations in this report are based on our understanding of the
proposed development, which is in turn based on the project information provided. If the
above project description is incorrect, or the project information changes, we should be
consulted to review the recommendations contained in this study and make modifications,
if needed. In any case PanGEO should be retained to provide a review of the final design
to confirm that our geotechnical recommendations have been correctly interpreted and
adequately implemented in the construction documents.

3.0 SUBSURFACE EXPLORATIONS

3.1 TEST BORINGS

Our subsurface exploration program consisted of drilling three test borings (PG-1 through
PG-3) at the approximate locations shown on Figure 2 on March 31, 2021 using a CAT
track drill rig operated by Geologic Drill Partners, Inc. under a subcontract to PanGEO.
The borings were advanced to depths ranging from 16Y feet to about 26 feet below existing
ground surfaces.

The drill rig was equipped with a 6-inch outside diameter hollow stem auger, and soil
samples were obtained from the borings at 2%- and 5-foot depth intervals in general
accordance with Standard Penetration Test (SPT) sampling methods (ASTM test method
D-1586) in which the samples are obtained using a 2-inch outside diameter split-spoon
sampler. The sampler was driven into the soil a distance of 18 inches using a 140-pound
weight falling a distance of 30 inches. The number of blows required for each 6-inch
increment of sampler penetration was recorded. The number of blows required to achieve
the last 12 inches of sample penetration is defined as the SPT N-value. The N-value
provides an empirical measure of the relative density of cohesionless soil, or the relative
consistency of fine-grained soils.

A geologist from PanGEO was present throughout the field exploration program to observe
the drilling, assist in sampling, and to document the soil samples obtained from the borings.
The soil samples retrieved from the borings were described using the system outlined on
Figure A-1 of Appendix A and the summary boring logs are included as Figures A-2
through A-4.
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Geotechnical Engineering Report
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April 29, 2021

3.2 LABORATORY TESTING

Representative soil samples obtained from our test borings were selected for laboratory
tests to determine grain size distribution. The summary test results from the grain size
analysis are included in Appendix B.

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS

4.1 SITE GEOLOGY

Based on our review of The Geologic Map of Mercer Island (Troost and Wisher, 2006),
the subject property is underlain by Vashon till (Map Unit Qvt). Vashon till is described
by Troost et al., as a dense to very dense, compact diamict of silt, sand, and gravel glacially
transported and overridden by the Vashon ice sheet. Vashon till typically exhibits low
compressibility and high strength characteristics in its undisturbed state.

4.2 SoiL CONDITIONS

In summary, the soils observed in the borings generally consisted of loose to medium dense
fill overlying medium dense to very dense silty sand with gravel that we interpreted to be
the mapped glacial till. A description of the soil units encountered in our test borings is
presented below. Detailed descriptions of the encountered soils in our test borings can be
seen in our boring logs included in Appendix A.

Fill: Beneath approximately 3 to 4 inches of topsoil and grass, loose to medium
dense, silty fine sand with varying amounts of gravel and organic content was
observed in all three borings. This soil unit extended to about 7 feet below the
existing ground surface in PG-1 advanced near the northeast property corner, and
4%5 feet below grade in PG-2 and PG-3. We interpreted this unit to be fill based on
the relatively loose nature of the material, disturbed texture, and the presence of
organics.

Weathered Till: Underlying the fill, test boring PG-3 encountered medium dense,
silty sand with trace gravel that extended to a depth of 7 feet below grade. We
interpreted this unit to be the upper weathered portion of the mapped glacial till.

Glacial Till: Underlying the fill material and weathered till, our test borings
encountered medium dense to very dense, well-graded gravelly sand with silt, and
silty gravelly sand that extended to the maximum exploration depth of about 16%2
feet below grade in borings PG-1 and PG-2, and about 26 feet below grade in boring
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Geotechnical Engineering Report
Proposed Development — 8434 SE 39" St, Mercer Island, WA
April 29, 2021

PG-3. We interpret these soils as glacial till, which is consistent with the geologic
mapping of the area.

Our subsurface descriptions are based on the conditions encountered at the specific
locations at the time of our exploration. Soil conditions between our exploration locations
may vary from those encountered. The nature and extent of variations between our
exploratory locations may not become evident until construction. If variations do appear,
PanGEO should be requested to reevaluate the recommendations in this report and to
modify or verify them in writing prior to proceeding with earthwork and construction.

4.3 GROUNDWATER CONDITIONS

Groundwater was not encountered within the termination depth of our test borings at the
time of drilling. However, seasonal perched groundwater may occur just above the contact
between the existing fill and the underlying low permeability dense glacial till.
Groundwater levels will vary depending on the season, local subsurface conditions, and
other factors. Groundwater levels are normally highest during the winter and early spring
(typically October through May).

5.0 GEOTECHNICAL DESIGN RECOMMENDATIONS

5.1 SEIsmIC DESIGN CONSIDERATIONS

Site Class: We anticipate that the project will be designed in accordance with the 2018
edition of the International Building Code (IBC). We recommend a seismic site class D
(Stiff Soil) be used for design of the structure(s).

Liquefaction Potential: Based on the presence of dense to very dense glacially overridden
deposits underlying the site, and lack of groundwater encountered in the explorations, it is
our opinion that the potential for earthquake-induced soil liquefaction is considered to be
negligible. In our opinion, special design considerations associated with soil liquefaction
are not necessary for this project.

5.2 BUILDING FOUNDATIONS

Based on the subsurface conditions encountered at our test boring locations, it is our
opinion that conventional footings are appropriate for supporting the proposed structures.
All footings should be placed on undisturbed native soils, or on properly compacted
structural fill placed on undisturbed native soils. All loose soils below the footings should
be removed. As previously discussed, 4% to 7 feet of fill was encountered in our test
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borings. Depending on the design footing elevations, over-excavation may be needed to
remove the existing fill. All footing over-excavation should be backfilled with properly
compacted granular structural fill, as described in Section 6.0 of this report.

Allowable Bearing Pressure — In general, we anticipate the footing subgrade to mostly
consist of medium dense to dense native sand with gravel (glacial till). As such, footings
constructed as discussed above may be sized using a maximum allowable bearing pressure
of 3,000 psf. For allowable stress design, the recommended allowable bearing pressure
may be increased by 1/3 for transient conditions such as wind and seismic loadings.
Continuous and individual spread footings should have minimum widths of 18 and 24
inches, respectively. Footings should be placed at least 18 inches below final exterior
grade. Interior footings should be placed at least 12 inches below the top of slab.

Where space may be limited for an unsupported open cut, it may be necessary to use L-
shaped perimeter footings in order to conserve space and to allow the temporary
excavations to be made within the property limits.

Over-Excavation & Replacement with Structural Fill — At locations where the native,
medium dense to dense glacial till is not exposed at the footing subgrade elevation, the fill
should be over-excavated and replaced with properly compacted structural fill, such as
crushed rock or recycled concrete. The over-excavation should extend horizontally out
from the edge of the footing a distance equal to half of the over-excavation depth. We
recommend that imported granular structural fill be placed in 8-inch thick lifts below the
footings and compacted to a dense condition with a hoe-pac or jumping jack-type
compactor. If density tests will be performed, the test results should indicate at least 95
percent of the maximum dry density, as determined using test method ASTM D 1557. We
do not recommend the re-use of on-site soils as structural fill below the footings. Lean-mix
concrete may also be used to backfill over-excavations. If lean-mix is used, the over-
excavation only would need to extend 1-foot wider than the footing.

Lateral Resistance — Lateral forces from wind or seismic loading may be resisted by a
combination of passive earth pressures acting against the embedded portions of the
foundations and walls, and by friction acting on the base of the foundations. Passive
resistance values may be determined using an equivalent fluid weight of 300 pounds per
cubic foot (pcf). This value includes a factor safety of at least 1.5 assuming that densely
compacted structural fill will be placed adjacent to the sides of the foundation. A friction
coefficient of 0.35 may be used to determine the frictional resistance at the base of the
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foundation. This coefficient includes a factor of safety of approximately 1.5. Unless
covered by pavements or slabs, the passive resistance in the upper 12 inches of soil should
be neglected.

Foundation Performance — Total and differential settlements are anticipated to be within
tolerable limits for foundation designed and constructed as discussed above. For the
proposed building supported by conventional footings bearing on competent native soils
and structural fill/lean-mix concrete, the building settlement under static loading conditions
is estimated to be less than approximately one inch, and differential settlement should be
on the order of about % inch or less. Most settlement should occur during construction as
loads are applied.

Footing Excavation and Subgrade Protection — All footing subgrades should be carefully
prepared. Any loose or softened soil should be removed from the footing excavations and
replaced with granular structural fill such as crushed rock or recycled concrete. The
exposed footing subgrades should be observed by PanGEO to confirm that the subgrade is
consistent with the expected conditions and adequate to support the proposed residence.

Some of the site soils are moisture sensitive, and can be easily disturbed when exposed to
moisture.  Groundwater seepage, wet weather, and construction activities could
soften/loosen the exposed subgrades. As a result, depending on seepage rates and the
weather condition at the time of footing construction, it may be necessary to place 2 to 3
inches of lean-mix concrete or 4 to 6 inches of clean crushed rock on the exposed footing
subgrades to protect against moisture and disturbance.

Perimeter Footing Drain — We recommend that a 4-inch diameter perforated pipe
embedded in pea gravel or washed rock and wrapped in geotextile filter fabric be installed
at the base of the footings to direct collected water to an appropriate outlet. Under no
circumstances should roof downspout drain lines be connected to the footing drain system.
Roof downspouts must be separately tightlined to an appropriate discharge. Cleanouts
should be installed to allow for periodic maintenance of the footing drain and downspout
tightline systems.

5.3 BELOW-GRADE WALLS

Below-grade walls, such as basement and site retaining walls, should be designed to resist
the lateral earth pressures exerted by the soils behind the wall. Proper drainage provisions
should also be provided to intercept and remove groundwater that may be present behind
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the walls. Our recommendations for the design and construction of below-grade walls are
presented below.

5.3.1 Lateral Earth Parameters

The below grade portions of the walls should be designed for an earth pressure based upon
an equivalent fluid weight of 35 pcf for a wall that is allowed to yield (active condition),
and 50 pcf for a wall that is restrained (at-rest condition). For the seismic condition, we
recommend a uniform lateral earth pressure of at least 10H psf (where H is the height of
the below grade portion of the wall) be added to the static pressure for sizing the basement
walls for the ultimate condition. The recommended lateral pressures assume that adequate
wall drainage will be incorporated into the design and construction of the walls to prevent
the development of hydrostatic pressure.

5.3.2 Surcharge

Below-grade walls should be designed to accommodate permanent surcharge pressures if
the surface load is located within the height dimension of the wall. Similarly, surcharge
loads from construction equipment or soil/material stockpiles may need to be considered
in the retaining wall design. The diagram in Figure 3 may be used to calculate the
horizontal pressure on the retaining walls from vertical surcharge loads.

5.3.3 Wall Drainage

Provisions for permanent control of subsurface water should be incorporated into the
design and construction of below-grade walls. For walls constructed with conventional
free-draining backfill, a footing drain consisting of a 4-inch diameter perforated pipe
embedded in at least 12 inches of washed gravel wrapped with a geotextile fabric should
be placed at the base of the wall footings. We recommend that prefabricated drainage mats,
such as Mirafi 6000 or equivalent, be installed behind the basement walls to promote wall
drainage.

Where the below-grade wall will be constructed against a shoring wall (see Section 5.5.3)
we recommend that prefabricated drainage mats, such as Mirafi 6000 or equivalent, be
installed behind the walls (full face coverage) and the collected water should be directed
through weep holes inside the building beneath the floor slab and tight-lined to an
appropriate outlet.
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5.3.4 Wall Backfill

Wall backfill should consist of free draining granular soils. It is our opinion that the fines
content of the on-site soils it too high to be considered for use as wall backfill. Imported
wall backfill should consist of granular soils such as City of Seattle Type 17 mineral
aggregate or a PanGEO approved equivalent.

Wall backfill should be moisture conditioned to within about 3 percent of optimum
moisture content, placed in loose, horizontal lifts less than 8 inches in thickness, and
systematically compacted to a dense and relatively unyielding condition and to at least 95
percent of the maximum dry density, as determined using test method ASTM D 1557
(Modified Proctor). Within 5 feet of the wall, the backfill should be compacted to 90
percent of the maximum dry density.

5.4 FLOOR SLABS

The floor slabs for the proposed residence(s) may be constructed using conventional
concrete slab-on-grade floor construction. The floor slabs should be supported on
firm/dense soils or compacted structural fill. Any loose soil encountered at the slab
subgrade should be either recompacted to a dense condition or over-excavated to expose
dense native soils. Over-excavation should be replaced with compacted structural fill.

Interior concrete slab-on-grade floors should be underlain by a capillary break consisting
of at least of 4 inches of pea gravel or compacted 5/8-inch, clean crushed rock (less than 3
percent fines). The capillary break material should also have no more than 10 percent
passing the No. 4 sieve and less than 5 percent by weight of the material passing the U.S.
Standard No. 100 sieve. The capillary break should be placed on the subgrade that has
been compacted to a dense and unyielding condition. A 10-mil polyethylene vapor barrier
should also be placed directly below the slab. We also recommend that construction joints
be incorporated into the floor slab to control cracking.

5.5 TEMPORARY EXCAVATION AND SHORING

As previously discussed, conceptual design drawings or site plans are not currently
available. However, we anticipate that excavations at least 4 feet deep will be needed for
foundation construction. Alternatively, if daylight basements are included in the design,
temporary excavations as deep as 10 feet will be needed for basement foundation
construction. The foundation excavation is anticipated to encounter loose to medium dense
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fill overlying medium dense to dense glacial till. Where space is available, an unsupported
slope cut will be the most cost-effective means of temporary excavation support.

If a 1H:1V (horizontal:vertical) projection from the bottom of the excavation daylights
outside the property line, temporary shoring will be needed to support the excavation,
unless an easement can be acquired from the neighboring property owner. If needed, it is
our opinion that a cantilevered soldier pile wall would be an appropriate temporary shoring
system for this project.

Temporary excavations greater than 4 feet deep must be properly sloped or shored. All
temporary excavations should be performed in accordance with Part N of WAC
(Washington Administrative Code) 296-155. The contractor is responsible for maintaining
safe excavation slopes and/or shoring.

5.5.1 Temporary Open Cuts

For planning purposes, the temporary unsupported excavation may be sloped as steep as
1H:1V (Horizontal: Vertical). The cut slopes should be re-evaluated in the field during
construction based on actual observed soil conditions, and may need to be flattened in the
wet seasons and should be covered with plastic sheets. We also recommend that heavy
construction equipment, building materials, excavated soil, and vehicular traffic should not
be allowed within a distance equal to 1/3 the slope height from the top of any excavation.

5.5.2 Temporary Shoring — Concrete Block Wall Considerations

Based on the loose existing fill encountered in the test borings, we do not anticipate the
soils would have sufficient stand-up time to allow for installation of a temporary concrete
block (i.e. Ultra-Block or ecology block) gravity shoring wall. Therefore, it is our opinion
that a temporary concrete block shoring wall is not well suited for this project.

5.5.3 Temporary Shoring — Cantilevered Soldier Pile Wall

Driven Soldier Piles - Because very dense glacial till was encountered in our test borings,
it is our opinion that conventional drilled-in-place soldier piles should be used. Driven
soldier piles may not be able to achieve the required penetrations.

Drilled Soldier Piles - A cantilevered soldier pile wall consists of vertical steel beams,
typically spaced from 6 to 8 feet apart along the proposed wall alignment, spanned by
timber lagging to support the adjacent soil. Prior to the start of excavation, the steel beams
are installed into holes drilled to a design depth and then backfilled with structural concrete
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and/or lean mix concrete per the shoring design. Because of the potential for loose soils,
it may be necessary to use temporary casings to maintain the stability of the drilled hole.
As the excavation proceeds downward and the steel piles are subsequently exposed, timber
lagging is installed between the piles and any voids backfilled with free-draining material
or controlled density fill (CDF).

The soldier pile wall system should be designed to provide adequate protection for the
workers, adjacent structures, utilities, and other facilities. Excavations should be
performed in accordance with the current requirements of the Washington Industrial Safety
and Health Act (WISHA). Construction should proceed as rapidly as feasible, to limit the
time temporary excavations are open/exposed.

Design Lateral Pressures — For a cantilevered soldier pile wall, the earth pressures
depicted on Figure 3 should be used for design. The lateral earth pressures shown on Figure
3 should be increased for any surcharge loads resulting from traffic, construction
equipment, building loads or backslopes if they are located within the height dimension of
the wall. The passive pressure shown in Figure 3 assumes level ground at the base of the
wall. Above the bottom of the excavation, or base of wall, the recommended active earth
and surcharge pressures should be applied over the full width of pile spacing. Below the
bottom of the excavation or base of wall, the active and surcharge pressures should be
applied over one pile diameter or width, and the passive resistance should be applied over
two times the pile diameter or width.

If the soldier pile wall will be permanent, such as for site retaining walls, we recommended
a uniform seismic pressure of 10H (psf) should be included in the pile design. For the
seismic condition, the recommended passive pressure may be increased by one third.

Lagging - Lagging design recommendations for the anticipated conditions are presented
on Figure 3. Lagging for temporary walls typically consists of timber boards. For
permanent walls, the lagging may consist of cast-in-place concrete, pre-cast concrete
panels, steel sheets, or treated timber boards with the expectation that they will need to be
replaced after the timber deteriorates.

Performance — Soldier pile walls designed in accordance with the recommendations
discussed above may be expected to deflect laterally about 1 inch or less.

Drainage — For temporary walls with timber lagging, no additional drainage provisions are
required, as the gaps in the timber boards will allow water to seep through.
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Construction Considerations — Due to the loose fill soils, caving of the drilled holes could
occur, and the contractor should be prepared to use temporary casing to maintain hole
stability during soldier pile installations. If more than 6 inches of water accumulates at the
bottom of the drilled hole prior to concrete placement, tremie methods of concrete
placement will be required.

Survey Monitoring — Ground movements will occur resulting from excavation activities.
As a result, conditions of the adjacent structures and ground surface elevations should be
documented prior to commencing earthwork to provide baseline data. As a minimum, we
recommend that the existing adjacent residences be monitored during construction. This
may include monitoring any existing cracks, and photo-documenting conditions. Optical
survey points should also be established on the corners of the existing residences adjacent
to the excavation, as well as on the tops of every other soldier pile. Both vertical and
horizontal deformations should be measured at least weekly during the excavation process.
The monitoring frequency may be reduced based on the results of the monitoring. We
recommend that the monitoring be performed by a licensed surveyor, and the results
submitted to PanGEO for review. The results of the monitoring will allow the design team
to confirm design parameters, and for the contractor to make adjustments if necessary.

5.6 PERMANENT DRAINAGE AND INFILTRATION CONSIDERATIONS

Permanent control of surface water should be incorporated in the final grading design.
Adequate surface gradients and drainage systems should be incorporated into the design
such that surface runoff is directed away from structures and walls, adequately collected,
and discharged to a suitable outlet. Under no circumstances should collected surface water
or downspout drains be allowed to discharge behind retaining walls. Furthermore, roof
downspouts should be tightlined to a suitable outlet, and not discharged into the wall or
perimeter footing drain system.

Based on the observed soil conditions from our field explorations, it is our opinion that on-
site infiltration could be feasible for this project. If infiltration will be utilized for this
project, a field infiltration test will need to be performed to determine a design infiltration
rate to size the infiltration facility. PanGEO can provide a proposal to perform an
infiltration assessment at your request.
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6.0 CONSTRUCTION CONSIDERATIONS

6.1 SITE PREPARATION

Site preparation for the proposed project includes removing the existing structure, stripping
and clearing of surface vegetation, and excavations to the design subgrade. All debris from
demolition should be removed from the site prior to the start of excavations or grading. All
stripped surface materials should be properly disposed off-site or be “wasted” on site in non-
structural landscaping areas.

Following site clearing and excavations, the adequacy of the subgrade where structural fill,
foundations, slabs, or pavements are to be placed should be verified by a representative of
PanGEO. The subgrade soil in the improvement areas, if recompacted and still yielding,
should also be over-excavated and replaced with compacted structural fill or CDF/lean-mix
concrete.

6.2 MATERIAL REUSE

In the context of this report, structural fill is defined as compacted fill placed under
footings, concrete stairs and landings, and slabs, or other load-bearing areas. The contractor
should be aware that the site soils are moisture sensitive and may be difficult to compact
to the requirements of structural fill. As a result, the excavated site materials may not be
suitable for use as structural backfill, particularly during periods of wet weather. If import
structural fill is needed, it should consist of a well-graded granular material, such as City
of Seattle Type or 17 or approved equivalent.

Well-graded recycled concrete may also be considered as a source of structural fill. Use of
recycled concrete as structural fill should be approved by the geotechnical engineer. The
on-site soil can be used as general fill in the non-structural and landscaping areas. If use of
the on-site soil is planned, the excavated soil should be stockpiled and protected with
plastic sheeting to prevent softening from rainfall in the wet season.

6.3 STRUCTURAL FILL PLACEMENT AND COMPACTION

Structural fill should be moisture conditioned to within about 3 percent of optimum
moisture content, placed in loose, horizontal lifts less than 8 inches in thickness, and
systematically compacted to a dense and relatively unyielding condition and to at least 95
percent of the maximum dry density, as determined using test method ASTM D 1557.
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Depending on the type of compaction equipment used and depending on the type of fill
material, it may be necessary to decrease the thickness of each lift in order to achieve
adequate compaction. PanGEO can provide additional recommendations regarding
structural fill and compaction during construction.

6.4 SURFACE DRAINAGE AND TEMPORARY EROSION CONSIDERATIONS

Surface runoff can be controlled during construction by careful grading practices.
Typically, this includes the construction of shallow, upgrade perimeter ditches or low
earthen berms in conjunction with silt fences to collect runoff and prevent water from
entering excavations or to prevent runoff from the construction area leaving the immediate
work site. Temporary erosion control may require the use of hay bales on the downhill
side of the project to prevent water from leaving the site and potential storm water detention
to trap sand and silt before the water is discharged to a suitable outlet. All collected water
should be directed under control to a positive and permanent discharge system. Potential
issues associated with erosion around the development may be reduced by establishing
vegetation within disturbed areas immediately following grading operations.

6.5 WET WEATHER CONSTRUCTION

General recommendations relative to earthwork performed in wet weather or in wet
conditions are presented below. The following procedures are best management practices
recommended for use in wet weather construction:

e Earthwork should be performed in small areas to minimize subgrade exposure
to wet weather. Excavation or the removal of unsuitable soil should be followed
promptly by the placement and compaction of clean structural fill. The size and
type of construction equipment used may have to be limited to prevent soil
disturbance.

e During wet weather, the allowable fines content of the structural fill should be
reduced to no more than 5 percent by weight based on the portion passing the
0.75-inch sieve. The fines should be non-plastic.

e The ground surface within the construction area should be graded to promote
run-off of surface water and to prevent the ponding of water.

e Geotextile silt fences should be installed at strategic locations around the site to
control erosion and the movement of soil.

20-145 8434 SE 39th St, Ml GeoRpt.docx Page 14 PanGEO, Inc.



Geotechnical Engineering Report
Proposed Development — 8434 SE 39" St, Mercer Island, WA
April 29, 2021

e Excavation slopes and soils stockpiled on site should be covered with plastic
sheeting.

7.0 ADDITIONAL SERVICES

To confirm that our recommendations are properly incorporated into the design and
construction of the proposed residence(s), PanGEO should be retained to conduct a review
of the final project plans and specifications, and to monitor the construction of geotechnical
elements. The City of Mercer Island, as part of the permitting process, may also require
geotechnical construction inspection services. PanGEO can provide you a cost estimate
for construction monitoring services at a later date.

8.0 CLOSURE

We have prepared this report for Mr. Chinmey Dubey and the project design team.
Recommendations contained in this report are based on a site reconnaissance, a subsurface
exploration program, review of pertinent subsurface information, and our understanding of
the project. The study was performed using a mutually agreed-upon scope of services.

Variations in soil conditions may exist between the locations of the explorations and the
actual conditions underlying the site. The nature and extent of soil variations may not be
evident until construction occurs. If any soil conditions are encountered at the site that are
different from those described in this report, we should be notified immediately to review
the applicability of our recommendations. Additionally, we should also be notified to
review the applicability of our recommendations if there are any changes in the project
scope.

The scope of our work does not include services related to construction safety precautions.
Our recommendations are not intended to direct the contractors’ methods, techniques,
sequences or procedures, except as specifically described in our report for consideration in
design. Additionally, the scope of our services specifically excludes the assessment of
environmental characteristics, particularly those involving hazardous substances. We are
not mold consultants nor are our recommendations to be interpreted as being preventative
of mold development. A mold specialist should be consulted for all mold-related issues.

This report has been prepared for planning and design purposes for specific application to
the proposed project in accordance with the generally accepted standards of local practice
at the time this report was written. No warranty, express or implied, is made.
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This report may be used only by the client and for the purposes stated, within a reasonable
time from its issuance. Land use, site conditions (both off and on-site), or other factors
including advances in our understanding of applied science, may change over time and
could materially affect our findings. Therefore, this report should not be relied upon after
24 months from its issuance. PanGEO should be notified if the project is delayed by more
than 24 months from the date of this report so that we may review the applicability of our
conclusions considering the time lapse.

It is the client’s responsibility to see that all parties to this project, including the designer,
contractor, subcontractors, etc., are made aware of this report in its entirety. The use of
information contained in this report for bidding purposes should be done at the contractor’s
option and risk. Any party other than the client who wishes to use this report shall notify
PanGEO of such intended use and for permission to copy this report. Based on the intended
use of the report, PanGEO may require that additional work be performed and that an
updated report be reissued. Noncompliance with any of these requirements will release
PanGEO from any liability resulting from the use this report.

Sincerely,

o M

Shawn M. Harrington, G.I.T. Jon C. Rehkopf, P.E.
Staff Geologist Principal Geotechnical Engineer
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1. Embedment (D) should be determined by summation of moments at the bottom of the soldier piles. Minimum
embedment should be at least 10 feet.

2. A factor of safety of 1.5 has been applied to the recommended passive earth pressure value. No factor of
safety has been applied to the recommended active earth pressure values.

3. Spacers (1/g inch) should be provided between timber lagging to promote drainage.

4. Active and surcharge pressures should be applied over the full width of the pile spacing above the
base of the excavation, and over one pile diameter below the base of the excavation.
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. Passive pressure should be applied to two times the diameter of the soldier piles.
. For lagging design, use 50% of the recommended active earth pressure.
. Refer to report text for additional discussions.
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LOG KEY 13-104 LOGS.GPJ PANGEO.GDT 6/18/13

RELATIVE DENSITY / CONSISTENCY

TEST SYMBOLS
for In Situ and Laboratory Tests

SAND /| GRAVEL SILT /CLAY listed in "Other Tests" column.
.1 SPT : Approx. Relative : . SPT : Approx. Undrained Shear ATT  Atterbera Limit Test
Density N-values Density (%) : Consistency :  y.yaiyes Strength (psf) erberg Himi 1es
: : Comp  Compaction Tests
Very Loose : <4 <15 ¢ Very Soft <2 <250 Con  Consolidation
Loose D 4010 15-35 ! Soft : 2to4 250 - 500 DD Dry Density
Med. Dense : 10to 30 35-65 : Med. Stiff 4t08 500 - 1000 DS Direct Shear
Dense © 30t050 65-85 : stiff 8t015 1000 - 2000 %F  Fines Content
VeryDense :  >50 85-100 : Very stiff 15t0 30 2000 - 4000 GS  Grain Size
: : Hard : 530 : 4000 Perm  Permeability
- - - PP Pocket Penetrometer
UNIFIED SOIL CLASSIFICATION SYSTEM R Rualue
MAJOR DIVISIONS : GROUP DESCRIPTIONS SG  Specific Gravity
Sravel i GRAVEL (<5% fines) © Well-graded GRAVEL TV Torvane
ravel <5% fines F TXC  Triaxial Compression
50% ormore of the coarse R Tl Poorly-gradedGRAVEL ........................... ucc u fined C ;
fraction retained on the #4 Silty GRAVEL nconiined Lompression
sieve. Use dual symbols (eg. GRAVEL (>12% fines) L
GP-GM) for 5% to 12% fines. ° Clayey GRAVEL SYMBOLS .
.................................................................................................................................... Sample/ln Situ test types and intervals
Well-graded SAND ) )
Sand SAND (<5% fines) ................................................... 2-inch OD Spht Spoon‘ SPT
s0%ormoreofthecoarse . ko SPE Poorly-graded SAND ) (140-b. hammer, 30" drop)
fraction passing the #4 sieve. .
Use dual symbols (eg. SP-SM) & cane g0 oo L] SME S AN s
for 5% to 12% fines. (>12% fines) Clayoy SAND 3.25-inch OD Spilt Spoon
.................................................................................................................................... (300.|b hammer, 30" drop)
SILT
Liquid Limit < 50 Lean CLAY Non-standard penetration
T Orgamc s|LTorCLAY ............................ test (see boring log for detais)
50%or more passing#200 sieve e arian et aa et ea e e aan Srer et et
........ Bt ST ) Thin wall (Shelby) tube
Liquid Limit > 50 Fat CLAY
Organic SILT or CLAY
R - (PG RO AP Grab
Highly Organic Soils PEAT @
Notes: 1. Soil exploration logs contain material descriptions based on visual observation and field tests usingba system
modified from the Uniform Soil Classification System (USCS). Where necessary laboratory tests have been Rock core
conducted (as noted in the "Other Tests" column), unit descriptions may include a classification. Please refer to the
discussions in the report text for a more complete description of the subsurface conditions.
2. The graphic symbols given above are not inclusive of all symbols that may appear on the borehole logs.
Other sy?nbgls mgy be usged where field observations indicateg mixed soil cogsti?fents or dual constituen? materials. Vane Shear
DESCRIPTIONS OF SOIL STRUCTURES
Layered: Units of{natefrial disti?guilsheg{ bybcolor andd{Dor| Fissured: Breaks along defined planes MONITORING WELL
] compost |onl rom. matefial units a ovel and below Slickensided: Fracture planes that are polished or glossy AVA Gr%undw?t(?rlll'-evelAe'}tD
Laminated: Layers of s?ll typlc.ally 0.05 to 1mm thick, max. 1 cm Blocky: Angular soil lumps that resist breakdown v Statli[:n%‘r)ourgldwgte(:r Le\}el
Lens: Layer of soil that pinches out laterally Disrupted: Soil that is broken and mixed
. e . . Cement / Concrete Seal
Interlayered: Alternating layers of differing soil material Scattered: Less than one per foot ]
Pocket: Erratic, discontinuous deposit of limited extent Numerous: More than one per foot Bentonite grout / seal
Homogeneous: Soil with uniform color and composition throughout BCN: Angle between bedding plane and a plane Silica sand backfil
normal to core axis
COMPONENT DEFINITIONS Slotted ti
COMPONENT SIZE /| SIEVE RANGE| COMPONENT SIZE / SIEVE RANGE Slough
Boulder: : >12inches Sand Bottom of Boring
Cobbles: ¢ 3to12inches Coarse Sand: : #4 to#10 sieve (4.5t0 2.0 mm) MOISTURE CONTENT
Gravel Medium Sand: : #10 to #40 sieve (2.0 to 0.42 mm) Dry | Dusty, dry to the touch
Coarse Gravel: 3to 3/4 inches Fine Sand: #40 to #200 sieve (0.42 to 0.074 mm) Moist| Damp but no visible water
Fine Gravel: : 3/4inches to #4 sieve Silt © 0.074 t0 0.002 mm -
: : Wet | Visible free water
: Clay © <0.002 mm
D) ( ;
TN E@ Terms and Symbols for
. . - . - -
N, Boring and Test Pit Logs Figure A-1
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Job Number:  21-145

Top of Casing Elev.:  n/a

Project: Proposed Residences Surface Elevation: ~314 ft

Location: 8434 SE 39th St, Mercer Island, WA Drilling Method: HSA
Coordinates:  Northing: 47.57599, Easting: -122.22522 Sampling Method: SPT
. . * N-Value A

| o |9 £ &
|z ,% © A 5 PL Moisture LL

- [0 ~ o 1 [
£ls/8 2 | E MATERIAL DESCRIPTION - 1 |
() E E N 74
] % @ % g @ RQD Recovery %

L o 0 50 100
AT \| B

] 4
S-1 3

2

= 5 - 4
S-2 5

5

] 13
S-3 16

16

- 10 10
S-4 15

15

- 20

- 25

GS

" Grass overlying approximately 3 inches of topsoil (dark brown silty
\sand with organics).

FILL [Hf]
Loose to medium dense, brown, silty fine SAND with gravel, trace
organics; moist, disturbed.

-- Minor iron-oxide staining.

6 0606 0606066060606 0606060660606 0606060606000

VASHON TILL [Qvi]

Dense, gray-brown, well-graded gravelly SAND with some silt; moist
(SW-SM).

Hard drilling in gravel/cobbles from 10 to 15 feet below grade.

-- Decrease in gravel content to trace; massive texture.

Boring terminated about 16.5 feet below grade.
Groundwater was not encountered during drilling.

- 30 -
Completion Depth:
Date Borehole Started:

Logged By:
Drilling Company:

Date Borehole Completed:

16.5ft

3/31/21

3/31/21

S. Harrington
Geologic Drill Partners

Remarks: Borings drilled using Bobcat-mounted mini-track drill rig. Standard penetration
test (SPT) sampler driven with a 140 Ib. safety hammer. Hammer operated with a rope
and cathead mechanism. Coordinates are approximate and based on their relative
location to known site features. Surface elevation estimated from topographic survey by
Terrane, dated March 24, 2021. Elevations based on NAVD88.

PanGE®

I NCORUPORATED

LOG OF TEST BORING PG-1

Figure A-2

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Proposed Residences Surface Elevation: ~306 ft
Job Number:  21-145 Top of Casing Elev.:  n/a
Location: 8434 SE 39th St, Mercer Island, WA Drilling Method: HSA
Coordinates:  Northing: 47.57613, Easting: -122.22541 Sampling Method: SPT
. . N-Value A
| o lg £ 2
ElZ2|5 @ 5 PL Moisture LL
- o) [ S ﬁ o 1 . 1
:g_ 5|2 g 5 ; MATERIAL DESCRIPTION ! !
() E IS N wn \ 7
© o - N %
] % 9 m ') & RQD Recovery %
L o 0 50 100
W Grass overlying approximately 4 inches of topsoil (dark brown silty :
] \sand with organics). /_ :
FILL [Hf] :
- Loose, brown, silty fine SAND, trace gravel, trace organics; moist,
S-1 f minor iron-oxide staining, disturbed.
3
L 5 | VASHON TILL [Qvt]
7 Medium dense, gray-brown, silty gravelly SAND, occasional cobble;
S-2 9 GS ; ! 2 SIS ) o
12 moist, sand medium to coarse, minor iron-oxide staining (SM).
I ) 9 -- Increase in gravel content.
83 g Hard drilling in gravel/cobbles from 7.5 to 15 feet below grade.
107 19 -- Becomes dense; slight increase in moisture content around 11 feet
S-4 %51 below grade.
- 15 -
16 -- Becomes very dense.
S-5 33
26
Boring terminated about 16.5 feet below grade.
- Groundwater was not encountered during drilling.
- 20 -
- 25 -
- 30

Completion Depth:

Date Borehole Started:
Date Borehole Completed:
Logged By:

Drilling Company:

16.5ft

3/31/21

3/31/21

S. Harrington
Geologic Drill Partners

Remarks: Borings drilled using Bobcat-mounted mini-track drill rig. Standard penetration
test (SPT) sampler driven with a 140 Ib. safety hammer. Hammer operated with a rope
and cathead mechanism. Coordinates are approximate and based on their relative
location to known site features. Surface elevation estimated from topographic survey by

Terrane, dated March 24, 2021. Elevations based on NAVD88.

LOG OF TEST BORING PG-2

PanGE®

I NCORUPORATED

Figure A-3

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Proposed Residences Surface Elevation: ~311 ft
Job Number:  21-145 Top of Casing Elev.:  n/a
Location: 8434 SE 39th St, Mercer Island, WA Drilling Method: HSA
Coordinates:  Northing: 47.57629, Easting: -122.22525 Sampling Method: SPT
. . N-Value A
| olg £ 2
ElZ|5 @ o) PL Moisture LL
- o |F S |a_') o 1 o 1
:g_ 5|2 g 5 ; MATERIAL DESCRIPTION ! !
(0] E IS N [4p] N 7
© @) — \ Y
o % o m '®) & RQD Recovery %
L o 0 50 100
T Grass overlying approximately 4 inches of topsoil (dark brown silty :
\sand with organics). /_ :
FILL [Hf] :
- Loose, gray-brown, silty fine SAND, scattered gravel, trace organics;
S-1 ; moist, disturbed.
3
L 5 | WEATHERED VASHON TILL
4 Medium dense, gray-brown, silty SAND, trace gravel, trace organics;
S-2 5 GS h - - .
6 moist, occasional laminated silt lenses (SM).
A © U U WAsHONTILL[Qvg |
S3 172 Medium dense, brown, silty gravelly SAND; moist, occasional cobble.
13
- 10 8
S-4 13
13
157 5 -- Occasional gray silt pockets
S-5 8 '
8
- 20 . .
15 -- Becomes dense; increase in gravel content.
S-6 5? Hard drilling in gravel/cobbles from 20 to 25 feet below grade.
(257 39 -- Becomes very dense; minor iron-oxide stainin
s7 X & ry dense; g.
Boring terminated about 25.9 feet below grade.
Groundwater was not encountered during drilling.
- 30

Completion Depth:

Date Borehole Started:
Date Borehole Completed:
Logged By:

Drilling Company:

25.9ft
3/31/21
3/31/21

S. Harrington

Geologic Drill Partners

Remarks: Borings drilled using Bobcat-mounted mini-track drill rig. Standard penetration
test (SPT) sampler driven with a 140 Ib. safety hammer. Hammer operated with a rope
and cathead mechanism. Coordinates are approximate and based on their relative
location to known site features. Surface elevation estimated from topographic survey by
Terrane, dated March 24, 2021. Elevations based on NAVD88.

PanGE®

I NCORUPORATED

LOG OF TEST BORING PG-3
Figure A-4

The stratification lines represent approximate boundaries. The transition may be gradual.

Sheet 1 of 1




APPENDIX B

LABORATORY TEST RESULTS



GRAIN SIZE 21-145 BORING LOGS.GPJ PANGEO.GDT 4/7/21

Location: 8434 SE 39th St, Mercer Island, WA

U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS [ HYDROMETER
6 43 245 Lo M 6 10 1416 55 30 45 50 55 100,200
100 I g I N ST TT TTOT § T g
% a i i
& R ; ;
70 i i i
" 5| | |
z z z z
9 60 : : 5
L : : :
= : : :
> : : :
m . B N
14 \m : :
w 50 . : :
Z : : :
[ : :
[ : :
Z : :
) z z
x 40 : :
L : N
o : N
30 &
. Nl
| el
10 :
0 N
100 10 1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - , - SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Ildentification Classification LL PL Pl Cc | Cu
®| PG-1 @7.5ft WELL-GRADED SAND with SILT and GRAVEL(SW-SM)
Ix| PG-2 @5.0 ft. Silty gravelly SAND (SM)
A| PG-3 @5.0 ft. Silty SAND with trace gravel (SM)
Specimen Identification D100 D90 D60 D10 %Gravel | %Sand %Silt %Clay
®| PG-1 7.5 25.4 20.095 2.786 34.5 54.1 11.4
Ix| PG-2 5.0 25.4 18.433 7.523 48.8 38.0 13.2
A| PG-3 5.0 19.05 4.586 1.084 9.5 73.0 17.4
|
GRAIN SIZE DISTRIBUTION
PanGE@ Project: Proposed Residences Fi
INCORPORATEDTD Job Number: 21-145 igure
Phone: 206.262.0370 B-1




