Stormwater Report

Project Name: Merlino Residence

Project Address: 4225 89" Ave SE, Mercer Island

Parcel No.: 445730-0255

Applicant: John Merlino

Submittal Date: November 13, 2020

Revision Date: June 17, 2021

Changes to November 13, 2020 Submittal highlighted in grey.

1 hereby state that this Stormwater Report and Construction Stormwater Pollution Prevention Plan for
Merlino Residence has been prepared by me or under my supervision and meets the standard of care and

expertise which is usual and customary in this community for professional engineers. I understand that
the City of Mercer Island does not and will not assume liability for the sufficiency, suitability, or
performance of drainage facilities or Construction SWPPP BMPs prepared by me.
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Interlaken Engineering and Design, PLLC
Seattle | (206) 470 — 9572
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Project Overview
The project site is located in Mercer Island on a 0.30-acre lot zoned R-9.6. The lot presently contains a

single-family residence, shed, and landscaping. The owner proposes to remove the existing structures and
build a new single-family residence. The existing driveway will be removed as a part of this project and
access will be provided by a new driveway entering the site from 89™ Ave SE.
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Figure 1: Locus map with project site highlighted.

Existing Conditions
The project site is located in Mercer Island on a 0.30-acre lot (Parcel No. 445730-0255) on the western

side of 89™ Ave. SE between SE 42™ St. and SE 43" St.

The lot presently contains a single-family residence, a shed, and landscaping. The lot slopes gently from
the southeastern corner to the northwest. Under existing conditions there is approximately 3,038 sf of
impervious surface on the project site. The lot loses approximately 5’ of elevation between the
southeastern and northwestern corners of the lot.

Proposed Conditions
The owner proposes to construct a new single-family residence. Access will be provided by a new

driveway extending west into the lot from 89™ Ave SE. The proposed project will result in a total of 5,389
sf of new plus replaced hard surface. The proposed new residence will have a roof area of 4,589 sf, the
proposed driveway will contribute a hard surface area of 630 sf, the new walkway will provide 85 sf of
hard surface area, and the proposed rear patio that extends beyond the roof eaves will contribute 80 sf. A
total area of approximately 8,500 sf will be disturbed with this project, resulting in approximately 3,111 sf
of disturbed turf area- this will be amended with compost as outlined below. Note: The proposed roof and
walkway configuration has changed slightly since the initial submittal. The total proposed roof area has
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decreased from 4,589 sf'to 4,168 sf and total hard surface area has decreased from 5,389 sfto 5,118 sf.
The initial measurements have been conservatively retained in this report for ease of review.

Jurisdictional Requirements

The proposed project is subject to All Minimum Requirements (hereafter MR #1-9) as outlined below
with a brief summary of how they will be met. Stormwater Management Manual for Western Washington
Figure 2.4.1 — Flow Chart for Determining Requirements for New Development is included in the
Appendix.

MR #1: Preparation of Storm Water Site Stormwater Site Plans are included with this

Plans submittal.
MR #2: Construction Stormwater Pollution | A Construction Stormwater Pollution Prevention Plan
Prevention Plan (CSWPPP) has been prepared as part of the Stormwater Site Plan

packet that is included with this submittal. The
CSWPPP required elements are addressed below.

MR #3: Source Control of Pollution A Temporary Erosion and Sediment Control Plan is
included with this submittal. BMP S411 will be used
for Landscaping and Lawn/ Vegetation Management
operational practices.

MR #4: Preservation of Natural Drainage The proposed development will not alter the existing
Systems and Outfalls drainage pattern for this lot. The existing catch basin
in the 89™ Ave SE frontage will be protected during
construction.

MR #5: On-site Stormwater Management | Full Dispersion BMPs are not recommended because
the site cannot meet setback and native vegetation
requirements.

Infiltration BMPs are proposed. Roof runoff will be
routed to an infiltration drywell in the northwestern
corner of the project site. Non-roof surfaces will be
mitigated with permeable pavement.

MR #6: Runoff Treatment The proposed project does not exceed the 5,000 sf
PGHS threshold. The water quality standard does not
apply.

MR #7: Flow Control All runoff will be infiltrated on-site through

stormwater management BMPs. Flow Control
facilities will not be required for this project.

MR #8: Wetlands Protection There are no wetlands in the vicinity of the proposed
project.

MR #9: Operations and Maintenance Operations and Maintenance instructions for BMPs
requiring maintenance have been included in the
Appendix.

Infiltration Feasibility Assessment

A Geotechnical Engineering Report was prepared by Earth Solutions NW. The project site was found to
be underlain by medium dense to dense glacial till and recessional outwash deposits. Test pits were
consistent with recessional outwash, generally showing silty sand and silty gravel. In-situ testing was
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completed in accordance with the PIT procedure yielding a measured rate of 28 inches per hour and a
corrected long-term infiltration rate of 6.3 inches per hour. The full Geotechnical Engineering Report has
been included in the Appendix.

Offsite Runoff

There is an existing catch basin in the 89™ Ave. SE frontage that collects roadway runoff in the vicinity of
the project site. Runoff from the existing residence and hard surfaces generally disperse and infiltrate
across the site to the northwest. Flows that are not dispersed or infiltrated flow overland through adjoining
residential lots to the northwest before entering the municipal drainage system near the intersection of SE
42" St. and 88" Ave SE.

Hydrology/ Hydraulic Analysis

Formal hydrology and pipe flow hydraulic calculations were not completed for the proposed project.
Assuming a Manning’s Roughness Coefficient of n=0.12 a 4” PVC pipe at a 1.0% slope will provide
capacity for approximately 0.207 cfs. The Rational Method would yield a maximum flow for the 100 year
storm from the entire roof area of approximately 0.2 cfs. The proposed 4” pipes provide adequate
capacity.

MR #5 On-Site Stormwater Management — List Approach

Lawn and Landscaped Areas:

Soil preservation and amendment BMP is required on all lawn and landscaped areas in accordance with
SWMMWW BMP T5.13 in Chapter 5 of Volume V. Compost-amended soil is required. An area of
approximately 3,111 sf of turf shall be amended with compost in accordance with the Pre-Approved
Amendment Method. At an application rate of 5.4 ¢y of compost per 1,000 sf, approximate 17 cy of
compost will be required.

Roofs:
Full Dispersion is infeasible for the project because the site is not large enough to allow for preservation
of adequate vegetation and has been developed as a single-family residence since at least 1958.

Downspout Full Infiltration is feasible and proposed for the project. All roof runoff will be collected
by gutters and downspouts and routed to a drywell near the northwestern corner of the proposed residence
but beyond the required 10 setback from structures. The drywell has been sized in accordance with
SWMMWW BMP T5.10A which requires a volume of gravel equal to or greater than 60 cubic feet per
1000 square feet of impervious surface served. The drywell will serve a roof area of 4,589 sf, which
requires a gravel volume of 276 cf. A 5° deep drywell with a diameter of 8.5’ is proposed which provides
a gravel volume of 284 cf.

The project site has been modeled in WWHM2012 to confirm the viability of the proposed drywell that
was sized in accordance with SWMMWW Volume III, Ch. 3.1.1. Predeveloped conditions were modeled
as forested. For simplicity, all proposed hard surfaces were modeled as impervious roof areas tributary to
the drywell. The proposed round drywell was modeled as a gravel trench of the same depth and volume.
The proposed drywell passes the stream protection duration standard.

Other Hard Surfaces (ie Driveway):
Full Dispersion is infeasible for the project because the site is not large enough to allow for preservation
of adequate vegetation.

Permeable Pavement is feasible and proposed for the proposed driveway, walkway, and feasible
portions of the proposed rear patio. At the designer’s and contractor’s discretion these areas will be paved
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with porous hot or warm-mix asphalt pavement or pervious Portland cement concrete in accordance with
SWMMWW BMP T5.15 or the City of Mercer Island Permeable Paver Block Design guidelines.

None of the Infeasibility Criteria identified in SWMMWW Volume V, Chapter 5 apply to the proposed
permeable paver application.

Construction Stormwater Pollution Prevention Plan Required Elements

1) Preserve Vegetation/ Mark Clearing Limits

The perimeter of the area to be cleared shall be marked prior to clearing operations with visible flagging,
orange plastic barrier fencing and/ or orange silt fencing as shown on Sheet C1 TESC/ Demo/ SWPPP.
Vehicles will only be allowed in the areas to be graded, so no compaction of the undeveloped areas will
occur. Natural Vegetation will be preserved to the maximum extent feasible in accordance with BMP
C101. The limits of work will be established with a high visibility fence in accordance with BMP C103.

2) Establish Construction Access

The existing site driveway is being removed as a part of the proposed project. In order to preserve the
infiltrative capacity of the proposed new driveway the existing driveway will be used for construction
access.

3) Control Flow Rates

Flow rates will be controlled by using SWPPP Element 4 sediment controls and BMP T5.13 Post-
Construction Soil Quality and Depth. Due to the small scale of the project and overland flow distance to
downstream conveyance systems, it is anticipated that Silt Fences installed in accordance with BMP C233
will provide adequate flow dissipation.

4) Install Sediment Controls

Sediment control BMPs shall be placed at the locations shown on the TESC/ Demo/ SWPPP plan. Silt
Fence will be installed around the proposed work area in parallel with the proposed limit of work fence in
accordance with BMP C233.

5) Stabilize Soils

Exposed soils shall be worked during the week until they have been stabilized. Soil stockpiles will be
located within the disturbed area shown on the TESC/ Demo/ SWPPP plan. Soil excavated for the
foundation will be backfilled against the foundation and graded to drain away from the building. No soils
shall remain exposed and unworked for more than 7 days from May 1 to September 30 or more than 2
days from October 1 to April 30. Once the disturbed landscape areas are graded, the grass areas will be
amended using BMP T5.13 Post-Construction Soil Quality and Depth. All stockpiles will be covered with
plastic or burlap if left unworked. Temporary seeding and mulching will be performed in accordance with
BMP C120 and BMP C121 respectively.

6) Protect Slopes

This element does not apply to this project because no cut slopes over 4 feet high or slopes steeper than 2
feet horizontal to 1 foot vertical, and no fill slopes over 4 feet high will exceed 3 feet horizontal to 1 foot
vertical. Therefore, there is no requirement for additional engineered slope protections.

7) Protect Drain Inlets

Catch basins on the site or immediately off site in the right-of-way are shown on the TESC/ Demo/
SWPPP plan. Storm drain inlet protection shall be installed. There are no existing drain inlets
immediately downstream of the project site. While minimum runoff from the project site flows to the
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existing catch basin in the 89ths Ave SE frontage, Storm Drain Inlet Protection for that structure will be
provided in accordance with BMP C220.

8) Stabilize Channels and Outlets
Due to the flat topography of the site, it is not anticipated that swales or wattles will be required.

9) Control Pollutants

Any and all pollutants, chemicals, liquid products and other materials that have the potential to pose a
threat to human health or the environment will be covered, contained, and protected from vandalism. All
such products shall be kept under cover in a secure location on-site. Concrete handling shall follow BMP
C151. Material Delivery, Storage, and Containment shall follow BMP C153.

10) Control De-Watering
De-Watering of the site is not anticipated.

11) Maintain BMPs

Best Management Practices or BMPs shall be inspected and maintained during construction and removed
within 30 days after the City Inspector or Engineer determines that the site is stabilized, provided that
they may be removed when they are no longer needed.

12) Manage the Project
The SWPPP will be implemented at all times. The applicable erosion control BMPs will be implemented
in the following sequent:

1) Mark Clearing Limits

2) Designate existing driveway as construction entrance.

3) Install protection for existing drainage systems and permanent drain inlets.

4) Establish staging areas for storage and handling polluted materials and BMPs.

5) Install sediment control BMPs.

6) Grade and install stabilization measures for disturbed areas.

7) Maintain BMPs until final site stabilization at which time they may be removed.

13) Protect Low Impact Development BMPs

High visibility fence will be used to delineate proposed new driveway and proposed drywell and protect
them from compaction during construction. This fencing will remain in place until the installation of the
driveway and drywell.

Appendix
1) SWMMWW Figure 2.4.1 — Flow Chart for Determining Minimum Requirements for New
Development
2) Geotechnical Engineering Study Proposed Single-Family Residence 4225 89" Avenue SE
prepared by Earth Solutions NW, dated November 2, 2020.
3) CSWPPP BMPs
4) WWHM2012 Project Report

Submitted Under Separate Cover
5) Stormwater Site Plans including TESC/ CSWPP Plan
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Important nfoPmation ahou This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively as
possible. In that way, you can benefit from a lowered
exposure to problems associated with subsurface
conditions at project sites and development of

them that, for decades, have been a principal cause
of construction delays, cost overruns, claims,

and disputes. If you have questions or want more
information about any of the issues discussed herein,
contact your GBA-member geotechnical engineer.
Active engagement in GBA exposes geotechnical
engineers to a wide array of risk-confrontation
techniques that can be of genuine benefit for
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services
Provided for this Report

Geotechnical-engineering services typically include the planning,
collection, interpretation, and analysis of exploratory data from

widely spaced borings and/or test pits. Field data are combined

with results from laboratory tests of soil and rock samples obtained
from field exploration (if applicable), observations made during site
reconnaissance, and historical information to form one or more models
of the expected subsurface conditions beneath the site. Local geology
and alterations of the site surface and subsurface by previous and
proposed construction are also important considerations. Geotechnical
engineers apply their engineering training, experience, and judgment
to adapt the requirements of the prospective project to the subsurface
model(s). Estimates are made of the subsurface conditions that

will likely be exposed during construction as well as the expected
performance of foundations and other structures being planned and/or
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a
geotechnical-engineering report providing the data obtained, a discussion
of the subsurface model(s), the engineering and geologic engineering
assessments and analyses made, and the recommendations developed

to satisfy the given requirements of the project. These reports may be
titled investigations, explorations, studies, assessments, or evaluations.
Regardless of the title used, the geotechnical-engineering report is an
engineering interpretation of the subsurface conditions within the context
of the project and does not represent a close examination, systematic
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed
for Specific Purposes, Persons, and Projects,

and At Specific Times

Geotechnical engineers structure their services to meet the specific
needs, goals, and risk management preferences of their clients. A
geotechnical-engineering study conducted for a given civil engineer

N

will not likely meet the needs of a civil-works constructor or even a
different civil engineer. Because each geotechnical-engineering study
is unique, each geotechnical-engineering report is unique, prepared
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as

one prepared for a parking garage; and a few borings drilled during

a preliminary study to evaluate site feasibility will not be adequate to
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project or purpose;

« for a different site (that may or may not include all or a portion of
the original site); or

o before important events occurred at the site or adjacent to it;
e.g., man-made events like construction or environmental
remediation, or natural events like floods, droughts, earthquakes,
or groundwater fluctuations.

Note, too, the reliability of a geotechnical-engineering report can

be affected by the passage of time, because of factors like changed
subsurface conditions; new or modified codes, standards, or
regulations; or new techniques or tools. If you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying the recommendations in it. A minor amount
of additional testing or analysis after the passage of time - if any is
required at all - could prevent major problems.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do_not rely on
an executive summary. Do not read selective elements only. Read and
refer to the report in full.

You Need to Inform Your Geotechnical Engineer
About Change
Your geotechnical engineer considered unique, project-specific factors
when developing the scope of study behind this report and developing
the confirmation-dependent recommendations the report conveys.
Typical changes that could erode the reliability of this report include
those that affect:
o the site’s size or shape;
« the elevation, configuration, location, orientation,
function or weight of the proposed structure and
the desired performance criteria;
« the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
or site changes — even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept/




responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

Most of the “Findings” Related in This Report

Are Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface using various sampling and testing procedures. Geotechnical
engineers can observe actual subsurface conditions only at those specific
locations where sampling and testing is performed. The data derived from
that sampling and testing were reviewed by your geotechnical engineer,
who then applied professional judgement to form opinions about
subsurface conditions throughout the site. Actual sitewide-subsurface
conditions may differ — maybe significantly - from those indicated in
this report. Confront that risk by retaining your geotechnical engineer
to serve on the design team through project completion to obtain
informed guidance quickly, whenever needed.

This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options or
alternatives — are confirmation-dependent. In other words, they are not
final, because the geotechnical engineer who developed them relied heavily
on judgement and opinion to do so. Your geotechnical engineer can finalize
the recommendations only after observing actual subsurface conditions
exposed during construction. If through observation your geotechnical
engineer confirms that the conditions assumed to exist actually do exist,
the recommendations can be relied upon, assuming no other changes have
occurred. The geotechnical engineer who prepared this report cannot assume
responsibility or liability for confirmation-dependent recommendations if you
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a continuing member of
the design team, to:

« confer with other design-team members;

o help develop specifications;

o review pertinent elements of other design professionals’ plans and

specifications; and
o be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction-
phase observations.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note

GET.

conspicuously that you've included the material for information purposes
only. To avoid misunderstanding, you may also want to note that
“informational purposes” means constructors have no right to rely on
the interpretations, opinions, conclusions, or recommendations in the
report. Be certain that constructors know they may learn about specific
project requirements, including options selected from the report, only
from the design drawings and specifications. Remind constructors
that they may perform their own studies if they want to, and be sure to
allow enough time to permit them to do so. Only then might you be in
a position to give constructors the information available to you, while
requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions. Conducting prebid and
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. This happens in part because soil and rock on
project sites are typically heterogeneous and not manufactured materials
with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have
resulted in disappointments, delays, cost overruns, claims, and disputes.
To confront that risk, geotechnical engineers commonly include
explanatory provisions in their reports. Sometimes labeled “limitations,”
many of these provisions indicate where geotechnical engineers’
responsibilities begin and end, to help others recognize their own
responsibilities and risks. Read these provisions closely. Ask questions.
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment — differ significantly from those used to perform a
geotechnical-engineering study. For that reason, a geotechnical-engineering
report does not usually provide environmental findings, conclusions, or
recommendations; e.g., about the likelihood of encountering underground
storage tanks or regulated contaminants. Unanticipated subsurface
environmental problems have led to project failures. If you have not
obtained your own environmental information about the project site,

ask your geotechnical consultant for a recommendation on how to find
environmental risk-management guidance.

Obtain Professional Assistance to Deal with

Moisture Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, the engineer’s
services were not designed, conducted, or intended to prevent
migration of moisture - including water vapor - from the soil
through building slabs and walls and into the building interior, where
it can cause mold growth and material-performance deficiencies.
Accordingly, proper implementation of the geotechnical engineer’s
recommendations will not of itself be sufficient to prevent

moisture infiltration. Confront the risk of moisture infiltration by
including building-envelope or mold specialists on the design team.
Geotechnical engineers are not building-envelope or mold specialists.
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November 2, 2020 Earth Solutions NW LLC
ES-7526 Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

Mr. John Merlino

c/o Century Communities
16108 Ash Way, Suite 201
Lynnwood, Washington 98087

Dear Mr. Merlino:

Earth Solutions NW, LLC (ESNW) is pleased to present this report titled “Geotechnical
Engineering Study, Proposed Single-Family Residence, 4225 — 89" Avenue Southeast, Mercer
Island, Washington”. Based on the results of our study, the proposed redevelopment is feasible
from a geotechnical standpoint.

Based on the conditions observed during our fieldwork, the subject site is underlain primarily by
native soil consisting of medium dense to dense glacial till and recessional outwash deposits.
The proposed structure can be supported on conventional spread and continuous foundations
bearing on undisturbed, competent native soil, recompacted native soil, or new structural fill. We
anticipate competent native soil suitable for support of foundations to be encountered beginning
at depths of about two to three feet below existing grades across the majority of the site.

This report provides recommendations for foundation subgrade preparation, foundation and
retaining wall design parameters, drainage, infiltration feasibility, the suitability of on-site soils for
use as structural fill, and other pertinent geotechnical recommendations. The opportunity to be
of service to you is appreciated. If you have any questions regarding the content of this
geotechnical engineering study, please call.

Sincerely,
EARTH SOLUTIONS NW, LLC

AL

Adam Z. Shier, L.G.
Project Geologist

15365 N.E. 90th Street, Suite 100 ®* Redmond, WA 98052 ® (425) 449-4704 * FAX (425) 449-4711
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GEOTECHNICAL ENGINEERING STUDY
PROPOSED SINGLE-FAMILY RESIDENCE
4225 — 89™ AVENUE SOUTHEAST
MERCER ISLAND, WASHINGTON

ES-7526

INTRODUCTION

General

This geotechnical engineering study (study) was prepared for the proposed single-family
residence to be constructed at 4225 — 89" Avenue Southeast, in Mercer Island, Washington. To
prepare this study, we completed the following:

Subsurface exploration for purposes of characterizing soil and groundwater conditions;
Laboratory testing of soil samples collected at the test pit locations;

In-situ infiltration testing;

Engineering analyses and recommendations for the proposed development, and;

Preparation of this report.

The following documents and resources were reviewed as part of our report preparation:

Site Plan, prepared by BROBST Design Works., dated July 16, 2020;

Geologic Map of Mercer Island, Washington, by Kathy G. Troost and Aaron P. Wisher,
October 2006;

Stormwater Management Manual for Western Washington, prepared by the Washington
State Department of Ecology, amended December 2014;

Mercer Island Seismic Hazard Assessment, Landslide Hazard Assessment, and Erosion
Hazard Assessment maps, by Kathy G. Troost and Aaron P. Wisher, April 2009;

Low Impact Development Infiltration Feasibility on Mercer Island, prepared by Herrera
Environmental Consultants, Inc.;

Liquefaction Susceptibility Map of King County, Washington, endorsed by the King County
Flood Control District, May 2010;

Mercer Island City Code (MICC), and;
Online Web Soil Survey (WSS) resource, provided by the United States Department of

Agriculture, Natural Resources Conservation Service.
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Project Description

Based on the referenced plans, the site will be redeveloped with a new single-family residence
and associated infrastructure improvements. We anticipate the new building footprint will be in
proximity to the footprint area of the existing residence. At the time of report submission, specific
grading and building load values were not available for review. However, due to the relatively flat
topography throughout the site, we anticipate minimal site grading will be necessary. We
anticipate the proposed residential structure will consist of relatively lightly loaded wood framing
supported on conventional foundations. Based on our experience with similar developments, we
estimate wall loads of about 1 to 2 kips per linear foot and slab-on-grade loading of about 150
pounds per square foot (psf) will be incorporated into final designs. At this time, we understand
infiltration will pursued to the extent practicable for purposes of stormwater management.

If the above design assumptions are incorrect or change, ESNW should be contacted to review
the recommendations provided in this report. ESNW should review final designs to verify the
geotechnical recommendations provided in this report have been incorporated into the plans.

SITE CONDITIONS

Surface

The subject site is located on the west side of 89" Avenue Southeast approximately 150 feet
south of the intersection with Southeast 42" Street, in Mercer Island, Washington, as illustrated
on the Vicinity Map (Plate 1). The property is comprised of one tax parcel (King County Parcel
No. 445730-0255) totaling approximately 0.30 acres of land area.

The site is surrounded to the north, south, and west by single-family residences, and to the east
by 89" Avenue Southeast. Existing topography descends toward the northwest, with
approximately five feet of elevation change across the site.

Subsurface

An ESNW representative observed, logged, and sampled two test pits, excavated at accessible
locations within the property boundaries, on October 8, 2020, using a trackhoe and operator
contracted by ESNW. The test pits were completed to assess and classify site soils as well as
to characterize groundwater conditions within accessible areas of the site. The approximate
locations of the test pits are depicted on Plate 2 (Test Pit Location Plan). Please refer to the test
pit logs provided in Appendix A for a more detailed description of subsurface conditions.
Representative soil samples collected at the test pit locations were analyzed in accordance with
both Unified Soil Classification System (USCS) and USDA methods and procedures.

Fill

Fill was encountered at both test pit locations extending to depths of one-half to one-foot below
existing ground surface (bgs). The fill was characterized as silty sand (USCS SM), consistent
with reworked native soil. A relic topsoil layer was encountered below the fill at both test pit
locations.
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Native Soil

Underlying the limited fill and relic topsoil layer, native soils consisted of poorly graded sand with
and without silt (USCS: SP-SM and SP, respectively) at TP-1 generally consistent with the typical
makeup of recessional outwash. Silty sand and silty gravel (USCS: SM and GM, respectively)
was observed at TP-2 generally consistent with the typical makeup of Vashon till. The native soll
was generally observed to be in a medium dense condition starting at about two to three feet bgs.

Geologic Setting

The referenced geologic map resource identifies Vashon till deposits (Qvt) as the primary native
soil unit underlying the subject site, with Vashon recessional outwash deposits (Qvr) mapped
immediately north of the subject site. As described on the geologic map resource, Vashon till is
typically a compact diamict of subrounded to well-rounded clasts which were glacially transported
and deposited. The diamict is largely composed of sand, silt, gravel, pebbles, and cobbles.
Recessional outwash consists of well-drained, stratified outwash sand and gravel deposited by
the receding glacier.

The referenced WSS resource identifies Arents, Alderwood material (Map Unit Symbol: AmC) as
the primary soil unit underlying the subject development area. The Arents-Alderwood series was
formed in glacial till plains and is representative of Alderwood soils that have been disturbed by
urban development but retain many features of undisturbed Alderwood soils. Based on our field
observations, native soils on the subject site are generally consistent with the Vashon till geologic
setting with recessional outwash near the northwest corner of the site, as outlined in this section.

Groundwater

During our subsurface exploration completed on October 8, 2020, groundwater seepage was not
encountered at the test pit locations. It is noted groundwater seepage rates and elevations
fluctuate depending on many factors, including precipitation duration and intensity, the time of
year, and soil conditions. In general, groundwater flow rates are higher during the winter, spring,
and early summer months.

GEOLOGICALLY HAZARDOUS AREAS ASSESSMENT

We evaluated the presence of geologic hazards, as defined by the City of Mercer Island (City),
within the bounds of the subject property. The subject site has been designated within a seismic
hazard area in accordance with the referenced City maps.

Seismic Hazard

The referenced MICC title defines seismic hazard areas as those areas “subject to severe risk of
damage as a result of earthquake-induced ground shaking, slope failure, settlement, soil
liquefaction, or surface faulting”. According to the referenced seismic hazard map, the property
is indicated within a known or suspected seismic hazard area.
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The 2015 International Building Code (IBC) recognizes the American Society of Civil Engineers
(ASCE) for seismic site class definitions. In accordance with Table 20.3-1 of the ASCE Minimum
Design Loads for Buildings and Other Structures manual, Site Class D should be used for design.

The referenced liquefaction susceptibility map indicates the site and surrounding areas maintain
very low to low liquefaction susceptibility. Liquefaction is a phenomenon where saturated or
loose soils suddenly lose internal strength and behave as a fluid. This behavior is in response to
increased pore water pressures resulting from an earthquake or other intense ground shaking.
In our opinion, site susceptibility to liquefaction may be considered low. The relatively consistent
densities of native soils at depth and the absence of a uniformly established groundwater table
were the primary bases for this consideration.

Statement of Risk

Per MICC 19.07.160(B)(3), alterations of seismic hazard areas may occur if the conditions listed
in MICC 19.07.160(B)(2) are satisfied and the geotechnical professional provides a statement of
risk matching one of the following:

a. An evaluation of site-specific subsurface conditions demonstrates that the proposed
development is not located in a landslide hazard area or seismic hazard area.

b. The landslide hazard area will be modified, or the development has been designed, so
that the risk to the site and adjacent property is eliminated or mitigated, such that the site
is determined safe.

c. Construction practices are proposed for the alteration that would render the development
safe as it were not located in a geologically hazardous area and do not adversely impact
adjacent properties.

d. The development is so minor as not to pose a threat to public health, safety, and welfare.
In our opinion, criterion “c” is met. Based on our understanding of the proposed development, it
is our opinion that, provided our geotechnical recommendations are incorporated into final
designs and maintained throughout construction, the development will be designed so that the
risk to both the subject site and adjacent properties is mitigated, and as such, the site will be
determined to be safe. ESNW must be contacted to review final submittal plans to ensure our
geotechnical recommendations have been adequately incorporated into the plans.

DISCUSSION AND RECOMMENDATIONS

General

Based on the results of our investigation, construction of the proposed single-family residence is
feasible from a geotechnical standpoint. The primary geotechnical considerations associated
with the proposed development include foundation support, slab-on-grade subgrade support, and
the suitability of using on-site soils as structural fill.
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In our opinion, the proposed residential structure may be constructed on a conventional
continuous and spread footing foundation bearing upon competent native soil, recompacted
native soil, or new structural fill. In general, competent native soil suitable for support of the
foundations will likely be encountered within the upper two to three feet of existing grades. Where
loose or unsuitable soil conditions are exposed at foundation subgrade elevations, compaction
of soils to the specifications of structural fill, or overexcavation and replacement with suitable
structural fill, will be necessary.

This study has been prepared for the exclusive use of Mr. John Merlino and his representatives.
No warranty, expressed or implied, is made. This study has been prepared in a manner
consistent with the level of care and skill ordinarily exercised by other members of the profession
currently practicing under similar conditions in this area.

Site Preparation and Earthwork

Initial site preparation activities will consist of installing temporary erosion control measures,
establishing grading limits, and performing clearing and site stripping (as necessary). Grading
for the project will likely be minimal, as we anticipate the new building footprint will be in proximity
to the existing residence. Site improvements will also include underground utility installations.

Temporary Erosion Control

Temporary construction entrances and drive lanes, consisting of at least six inches of quarry
spalls, should be considered in order to minimize off-site soil tracking and to provide a temporary
road surface. Temporary slopes and stockpiles should be covered when not in use. Silt fencing
should be installed along the margins of the property. Temporary measures for controlling
surface water runoff, such as interceptor trenches, sumps, or interceptor swales, should be
installed prior to beginning earthwork activities. When not in use, soil stockpiles should be
covered with plastic sheeting or otherwise protected. Additional BMPs, as specified by the project
civil engineer and indicated on the plans, should be incorporated into construction activities.
Temporary erosion control measures may be modified during construction as site conditions
require, as approved by the site erosion control lead.

In-situ Soils

From a geotechnical standpoint, on-site soils expected to be exposed during typical grading are
considered moisture sensitive and will degrade rapidly if exposed to wet weather and construction
traffic. Compaction of the soil to the levels necessary for use as structural fill will be difficult or
impossible during wet weather conditions. Soils encountered during site excavations that are
excessively over the optimum moisture content will require aeration or treatment prior to
placement and compaction. Conversely, soils that are below the optimum moisture content will
require moisture conditioning through the addition of water prior to use as structural fill. An ESNW
representative should determine the suitability of in-situ soils for use as structural fill at the time
of construction.
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Imported soil intended for use as structural fill should consist of a well-graded, granular soil with
a moisture content that is at (or slightly above) the optimum level. During wet weather conditions,
imported soil intended for use as structural fill should consist of a well-graded, granular soil with
a fines content of 5 percent or less (where the fines content is defined as the percent passing the
Number 200 sieve, based on the minus three-quarter-inch fraction).

Structural Fill
Structural fill is defined as compacted soil placed in foundation, slab-on-grade, roadway,

permanent slope, retaining wall, and utility trench backfill areas. Structural fill placed and
compacted during site grading activities should meet the following specifications and guidelines:

e Structural fill material Granular soil*

¢ Moisture content At or slightly above optimum™**
e Relative compaction (minimum) 90 percent (Modified Proctor)
e Loose lift thickness (maximum) 12 inches

* The existing soil is not suitable for use as structural fill unless the soil is at (or slightly above) the optimum
moisture content at the time of placement and compaction and is devoid of deleterious debris and organics.
** Soil shall not be placed dry of optimum and should be evaluated by ESNW during construction.

With respect to underground utility installations and backfill, local jurisdictions may dictate the soil
type(s) and compaction requirements. Areas of otherwise unsuitable material and debris should
be removed from structural areas and replaced with structural fill.

Excavations and Slopes

Excavation activities across the site are likely to expose loose fill and/or medium dense native
soil within the upper approximately two to three feet bgs, transitioning into dense to very dense
glacial till (*hardpan”) with depth along the eastern portion of the subject site. Based on the soil
conditions observed at the test pit locations, the following allowable temporary slope inclinations,
as a function of horizontal to vertical (H:V) inclination, may be used. The applicable Federal
Occupation Safety and Health Administration and Washington Industrial Safety and Health Act
soil classifications are also provided:

e Areas exposing groundwater seepage 1.5H:1V (Type C)
e Loose native soil; areas of fill 1.5H:1V (Type C)
e Medium dense native soil 1H:1V (Type B)

e Dense to very dense “hardpan” native soil 0.75H:1V (Type A)
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Permanent slopes should be planted with vegetation to enhance stability and to minimize erosion,
and should maintain a gradient of 2H:1V or flatter. The presence of perched groundwater may
cause localized sloughing of temporary slopes due to excess seepage forces. An ESNW
representative should observe temporary and permanent slopes to confirm the slope inclinations
are suitable for the exposed soil conditions and to provide additional excavation and slope
recommendations, as necessary. If the recommended temporary slope inclinations cannot be
achieved, temporary shoring may be necessary to support excavations.

Foundations

The proposed residential structure can be supported on conventional spread and continuous
footings bearing on undisturbed competent native soil, recompacted native soil, or new structural
fill. We anticipate competent native soils, suitable for support of foundations, will be encountered
beginning at depths of about two to three feet bgs across the majority of the site. Where loose
or unsuitable soil conditions are observed at foundation subgrade elevations, compaction of the
soils to the specifications of structural fill, or overexcavation and replacement with granular
structural fill, will be necessary.

Provided the structure will be supported as described above, the following parameters may be
used for design of the new foundation:

e Allowable soil bearing capacity 2,500 psf
e Passive earth pressure 300 pcf (equivalent fluid)
e Coefficient of friction 0.40

The passive earth pressure and coefficient of friction values include a safety factor of 1.5. A one-
third increase in the allowable soil bearing capacity may be assumed for short-term wind and
seismic loading conditions. With structural loading as expected, total settlement in the range of
one inch is anticipated, with differential settlement of about one-half inch. The maijority of the
settlements should occur during construction, as dead loads are applied.

Slab-on-Grade Floors

Slab-on-grade floors for the proposed residential structure should be supported on a well-
compacted, firm, and unyielding subgrade. Where feasible, the native soils likely to be exposed
at the slab-on-grade subgrade level can be compacted in place to the specifications of structural
fill. Unstable or yielding areas of the subgrade should be recompacted or overexcavated and
replaced with suitable structural fill (as previously detailed in this report) prior to slab construction.

A capillary break consisting of at least four inches of free-draining crushed rock or gravel should
be placed below the slab. The free-draining material should have a fines content of 5 percent or
less (percent passing the Number 200 sieve, based on the minus three-quarter-inch fraction). In
areas where slab moisture is undesirable, installation of a vapor barrier below the slab should be
considered. If a vapor barrier is to be utilized, it should be a material specifically designed for
use as a vapor barrier and should be installed in accordance with the specifications of the

manufacturer.
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Retaining Walls

Retaining walls must be designed to resist earth pressures and applicable surcharge loads. The
following parameters may be used for retaining wall design:

e Active earth pressure (unrestrained condition) 35 pcf

e At-rest earth pressure (restrained condition) 55 pcf

o Traffic surcharge (passenger vehicles) 70 psf (rectangular distribution)
e Passive earth pressure 300 pcf

o Coefficient of friction 0.40

e Seismic surcharge 6H psf*

Where H equals the retained height (in feet)

The passive earth pressure and coefficient of friction values include a safety factor of 1.5.
Additional surcharge loading from adjacent foundations, sloped backfill, retaining walls, or other
loads should be included in the retaining wall design. Drainage should be provided behind
retaining walls such that hydrostatic pressures do not develop. If drainage is not provided,
hydrostatic pressures should be included in the wall design.

Retaining walls should be backfilled with at least 18 inches of free-draining material or suitable
sheet drainage that extends along the height of the wall. The upper one foot of the wall backfill
may consist of a less permeable soil, if desired. A perforated drain pipe should be placed along
the base of the wall and connected to an approved discharge location. A typical retaining wall
drainage detail is provided on Plate 3.

Drainage

The presence of groundwater seepage should be expected in excavations, especially in a
perched condition at the contact between weathered and unweathered till. Where zones of
groundwater seepage are encountered, temporary measures to control groundwater seepage
may be needed. Temporary measures to control groundwater seepage and surface water runoff
during construction will likely involve passive elements such as interceptor trenches and sumps.

Surface grades must be designed to direct water away from slopes and buildings. The grade
adjacent to buildings should be sloped away from the buildings at a gradient of at least 2 percent
for a horizontal distance of four feet (minimum) and ten feet (maximum) as building and property
setbacks allow. In our opinion, perimeter footing drains should be installed at or below the invert
of the building footings. A typical footing drain detail is provided on Plate 4 of this report.
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Infiltration Evaluation

In-situ testing was completed in accordance with the small-scale Pilot Infiltration Test (PIT)
procedure, as outlined in Chapter 3 of Volume Il of the referenced 2014 Manual. The testing
was completed at TP-1 at a depth of approximately four feet bgs, and at the conclusion of testing,
the measured rate was 28.0 inches per hour (in/hr).

Because the infiltration rate obtained from in-situ testing is a short-term rate, correction factors
must be applied to determine a long-term design rate. The correction factors outlined below were
determined in accordance with Table 11I-3.3.1 of the 2014 Manual. The correction factors, along
with the measured infiltration rate, were incorporated into the following equation:

Kgqidesign = Kgyeinitial X CF, X CF, X CE,,

e Short-term infiltration rate (Ksat initial) 28.0in/hr
e Site variability CFv=0.5
e Test method CFt=0.5
e Degree of influent control CFm=0.9
e Long-term infiltration rate (Ksat design) 6.3 in/hr

The long-term infiltration rate is applicable to facilities located in the outwash sand deposits
located in proximity to the infiltration test location (such as the footing drain drywell), as verified
by ESNW during plan review. Should a revised location be pursued, ESNW should be contacted
to perform additional in-situ testing. In any case, ESNW should review the final design for
infiltration facilities to confirm applicability of our recommendations.

ESNW should be retained to observe the construction of infiltration facilities on the subject site to
confirm soil conditions are as anticipated and perform confirmation infiltration testing at the
infiltration design depth and location, if required. Supplementary geotechnical recommendations
may be provided at the time of construction, where necessary.

Utility Support and Trench Backfill

In our opinion, the soils observed at the test pit locations are generally suitable for support of
utilities. The native soils are moisture sensitive, and successful use of native soils as structural
backfill in utility trench excavations will largely depend on in-situ moisture contents at the time of
placement and compaction. Moisture conditioning or cement treatment of the soils may be
necessary at some locations prior to use as structural fill. If utility backfill occurs during wet
weather, either cement treatment (where allowed by the presiding jurisdiction) of native soils or
import of suitable structural fill will be necessary. Ultility trench backfill should be placed and
compacted to either the specifications of structural fill provided in this report or to the applicable
requirements of the presiding jurisdiction.
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LIMITATIONS

The recommendations and conclusions provided in this study are professional opinions
consistent with the level of care and skill that is typical of other members in the profession
currently practicing under similar conditions in this area. A warranty is neither expressed nor
implied. Variations in the soil and groundwater conditions observed at the test pit locations may
exist and may not become evident until construction. ESNW should reevaluate the conclusions
provided in this study if variations are encountered.

Additional Services

ESNW should have an opportunity to review final designs with respect to the geotechnical
recommendations provided in this report. ESNW should also be retained to provide testing and
consultation services during construction.

Earth Solutions NW, LLC
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Appendix A

Subsurface Exploration
Test Pit Logs

ES-7526

Subsurface conditions at the subject site were explored on October 8, 2020 by excavating two
test pits using a trackhoe and operator provided by ESNW. The approximate locations of the test
pits are illustrated on Plate 2 of this study. The test pit logs are provided in this Appendix. The
test pits were advanced to a maximum depth of approximately seven and one-half feet bgs.

The final logs represent the interpretations of the field logs and the results of laboratory analyses.

The stratification lines on the logs represent the approximate boundaries between soil types. In
actuality, the transitions may be more gradual.
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SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIzE SILTS 7,
AND LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS
AN NANNANNANN]
pANANANNANANN]
PN NIAAARAN OH ORGANIC CLAYS OF MEDIUM TO
TN HIGH PLASTICITY, ORGANIC SILTS
pANANANNANANN]
A AAAAANN
I, \\ I, \\ I, \\ I,
HIGHLY ORGANIC SOILS e suauy PT PEAT, HUMUS, SWAMP SOILS WITH

HIGH ORGANIC CONTENTS

DUAL SYMBOLS are used to indicate borderline soil classifications.

The discussion in the text of this report is necessary for a proper understanding of the nature

of the material presented in the attached logs.
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Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NAME _Merlino SFR

TEST PIT NUMBER TP-1
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excavation. No caving observed.

DATE STARTED _10/8/20 COMPLETED _10/8/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Surface Conditions: grass AFTER EXCAVATION ---
o
T = 5 v |2
Fo| wuo o |FO
LEl o3 TESTS s |<9 MATERIAL DESCRIPTION
a o> |
=z 2|
<
(%)
0
Brownish gray silty SAND, loose, moist (Fill)
Dark brown TOPSOIL, roots
Brown poorly graded SAND with silt, medium dense, moist
- — MC = 3.9%
i ] Gray poorly graded SAND with gravel, medium dense, moist
B | MC =2.8%
Fines = 0.7% -infiltration test
5 [USDA Classification: gravelly SAND]
i ] MC = 18.2% [USDA Classification: very gravelly LOAM]
Fines = 2.6% Test pit terminated at 7.5 feet below existing grade. No groundwater encountered during
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15365 N.E. 90th Street, Suite 100 TEST PIT NUMBER TP-2
Redmond, Washington 98052 PAGE 1 OF 1

Telephone: 425-449-4704
Fax: 425-449-4711

PROJECT NUMBER _ES-7526 PROJECT NAME _Merlino SFR
DATE STARTED _10/8/20 COMPLETED _10/8/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Surface Conditions: grass AFTER EXCAVATION ---
o
r | &5 @ |2
E —_ w o o |a (O]
| 4s TESTS o | <9 MATERIAL DESCRIPTION
a a5 > -
=z 2|
<
(%]
0
SM 05 Brownish gray silty SAND, loose, moist (Fill)
. =N Dark brown TOPSOIL
MC =14.4% P B Brown silty SAND, loose to medium dense, moist
MC = 14.2% o éo& ' Gray silty GRAVEL with sand, medium dense to dense, moist
- - - ]
Fines = 34.7% DIh [USDA Classification: very gravelly LOAM]
L 0P|
)" 0y -weakly cemented, iron oxide staining
a p
5 GM |, 0|
o OO
)c D
- A D C
o OO
)c Dl7.0

GENERAL BH/ TP / WELL - 7526.GPJ - GINT STD US.GDT - 11/2/20

= 0,
MC=118% Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.
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GRAIN SIZE USDA ES-7526 MERLINO SFR.GPJ GINT US LAB.GDT 10/19/20
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Redmond, Washington 98052
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Specimen ldentification

Classification

Cc Cu

TP-01

4.00ft.

USDA: Gray Gravelly Sand. USCS: SP with Gravel.

0.94 | 2.90

X

TP-01

7.50ft.

USDA: Gray Slightly Gravelly Sand. USCS: SP.

0.91 | 2.49

A

TP-02

3.00ft.

USDA: Gray Very Gravelly Loam. USCS: GM with Sand.

Specimen Ildentification
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TP-01

4.0ft.

37.5
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0.7

X

TP-01

7.5ft.

9.5
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2.6

A
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1.503

34.7




EMAIL ONLY

Report Distribution

ES-7526

Mr. John Merlino

c/o Century Communities
16108 Ash Way, Suite 201
Lynnwood, Washington 98087

Earth Solutions NW, LLC



Chapter 4 - Best Management Practices Standards
and Specifications

Best Management Practices (BMPs) are defined as schedules of activities,
prohibitions of practices, maintenance procedures, and structural and/or
managerial practices, that when used singly or in combination, prevent or
reduce the release of pollutants to waters of Washington State. This
chapter contains standards and specifications for temporary BMPs to be
used as applicable during the construction phase of a project. Often using
BMPs in combination is the best method to meet Construction Stormwater
Pollution Prevention Plan (SWPPP) requirements.

None of the BMPs listed below will work successfully through the
construction project without inspection and maintenance. Regular
inspections to identify problems with the operation of each BMP, and the
timely repair of any problems are essential to the continued operation of
the BMPs.

Section 4.1 contains the standards and specifications for Source Control
BMPs.

Section 4.2 contains the standards and specifications for Runoff
Conveyance and Treatment BMPs.

The standards for each individual BMP are divided into four sections:
1. Purpose

2. Conditions of Use

3. Design and Installation Specifications

4. Maintenance Standards

Note that the “Conditions of Use” refers to site conditions. As site
conditions change, BMPs must be changed to remain in compliance.

4.1 Source Control BMPs

This section contains the standards and specifications for Source Control
BMPs. Table 4.1.1, below, shows the relationship of the BMPs in Section
4.1 to the Construction Stormwater Pollution Prevention Plan (SWPPP)
Elements described in Section 3.3.3. Elements not shown on Table 4.1.1
are not satisfied through installation of Source Controls.
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Table 4.1.1 Source Control BMPs by SWPPP Element

BMP or Element Name

Element #1
Preserve

Vegetation/ Mark
Clearing Limits

Element #2
Establish

Construction Access

Element #5 Stabilize

Soils

Element #6 Protect

Slopes

Element #8 Stabilize

Channels and
Outlets

Element #9 Control

Pollutants

Element #11

Maintain BMPs

Manage the Project

Element #12

Element #13

Protect Low Impact

Development

BMP C101: Preserving Natural
Vegetation

BMP C102: Buffer Zones

<

<

BMP C103: High Visibility Fence

BMP C105: Stabilized Construction
Entrance / Exit

BMP C106: Wheel Wash

BMP C107: Construction Road/Parking
Area Stabilization

<

BMP C120: Temporary and Permanent
Seeding

BMP C121: Mulching

BMP C122: Nets and Blankets

BMP C123: Plastic Covering

BMP C124: Sodding

SN S

BMP C125: Topsoiling / Composting

BMP C126: Polyacrylamide (PAM) for
Soil Erosion Protection

BMP C130: Surface Roughening

AN

BMP C131: Gradient Terraces

BMP C140: Dust Control

AN NENENENEAYEYA YA

BMP C150: Materials on Hand

BMP C151: Concrete Handling

BMP C152: Sawcutting and Surfacing
Pollution Prevention

BMP C153: Material Delivery, Storage
and Containment

BMP C154: Concrete Washout Area

ANIEA NI NI

BMP C160: Certified Erosion and
Sediment Control Lead

<

BMP C162: Scheduling

<
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BMP C101: Preserving Natural Vegetation

Purpose The purpose of preserving natural vegetation is to reduce erosion wherever
practicable. Limiting site disturbance is the single most effective method
for reducing erosion. For example, conifers can hold up to about 50
percent of all rain that falls during a storm. Up to 20-30 percent of this rain
may never reach the ground but is taken up by the tree or evaporates.
Another benefit is that the rain held in the tree can be released slowly to
the ground after the storm.

Conditions of Use  Natural vegetation should be preserved on steep slopes, near perennial
and intermittent watercourses or swales, and on building sites in wooded
areas.

e Asrequired by local governments.

o Phase construction to preserve natural vegetation on the project site for
as long as possible during the construction period.

Design and Natural vegetation can be preserved in natural clumps or as individual
Installation trees, shrubs and vines.

Specifications The preservation of individual plants is more difficult because heavy

equipment is generally used to remove unwanted vegetation. The points
to remember when attempting to save individual plants are:

o Is the plant worth saving? Consider the location, species, size, age, vigor,
and the work involved. Local governments may also have ordinances to
save natural vegetation and trees.

o Fence or clearly mark areas around trees that are to be saved. It is
preferable to keep ground disturbance away from the trees at least as
far out as the dripline.

Plants need protection from three kinds of injuries:

o Construction Equipment - This injury can be above or below the
ground level. Damage results from scarring, cutting of roots, and
compaction of the soil. Placing a fenced buffer zone around plants to
be saved prior to construction can prevent construction equipment
injuries.

e Grade Changes - Changing the natural ground level will alter grades,
which affects the plant's ability to obtain the necessary air, water, and
minerals. Minor fills usually do not cause problems although
sensitivity between species does vary and should be checked. Trees
can typically tolerate fill of 6 inches or less. For shrubs and other
plants, the fill should be less.

When there are major changes in grade, it may become necessary to
supply air to the roots of plants. This can be done by placing a layer of
gravel and a tile system over the roots before the fill is made. A tile
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system protects a tree from a raised grade. The tile system should be
laid out on the original grade leading from a dry well around the tree
trunk. The system should then be covered with small stones to allow
air to circulate over the root area.

Lowering the natural ground level can seriously damage trees and
shrubs. The highest percentage of the plant roots are in the upper 12
inches of the soil and cuts of only 2-3 inches can cause serious injury.
To protect the roots it may be necessary to terrace the immediate area
around the plants to be saved. If roots are exposed, construction of
retaining walls may be needed to keep the soil in place. Plants can also
be preserved by leaving them on an undisturbed, gently sloping
mound. To increase the chances for survival, it is best to limit grade
changes and other soil disturbances to areas outside the dripline of the
plant.

o Excavations - Protect trees and other plants when excavating for
drainfields, power, water, and sewer lines. Where possible, the
trenches should be routed around trees and large shrubs. When this is
not possible, it is best to tunnel under them. This can be done with
hand tools or with power augers. If it is not possible to route the trench
around plants to be saved, then the following should be observed:

Cut as few roots as possible. When you have to cut, cut clean. Paint
cut root ends with a wood dressing like asphalt base paint if roots will
be exposed for more than 24-hours.

Backfill the trench as soon as possible.

Tunnel beneath root systems as close to the center of the main trunk to
preserve most of the important feeder roots.

Some problems that can be encountered with a few specific trees are:

e Maple, Dogwood, Red alder, Western hemlock, Western red cedar,
and Douglas fir do not readily adjust to changes in environment and
special care should be taken to protect these trees.

e The windthrow hazard of Pacific silver fir and madrona is high, while
that of Western hemlock is moderate. The danger of windthrow
increases where dense stands have been thinned. Other species (unless
they are on shallow, wet soils less than 20 inches deep) have a low
windthrow hazard.

e Cottonwoods, maples, and willows have water-seeking roots. These
can cause trouble in sewer lines and infiltration fields. On the other
hand, they thrive in high moisture conditions that other trees would
not.

o Thinning operations in pure or mixed stands of Grand fir, Pacific silver
fir, Noble fir, Sitka spruce, Western red cedar, Western hemlock,
Pacific dogwood, and Red alder can cause serious disease problems.
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Disease can become established through damaged limbs, trunks, roots,
and freshly cut stumps. Diseased and weakened trees are also
susceptible to insect attack.

Maintenance Inspect flagged and/or fenced areas regularly to make sure flagging or

Standards fencing has not been removed or damaged. If the flagging or fencing
has been damaged or visibility reduced, it shall be repaired or
replaced immediately and visibility restored.

o Iftree roots have been exposed or injured, “prune” cleanly with an
appropriate pruning saw or loppers directly above the damaged roots
and recover with native soils. Treatment of sap flowing trees (fir,
hemlock, pine, soft maples) is not advised as sap forms a natural
healing barrier.

BMP C102: Buffer Zones

Purpose Creation of an undisturbed area or strip of natural vegetation or an
established suitable planting that will provide a living filter to reduce soil
erosion and runoff velocities.

Conditions of Use  Natural buffer zones are used along streams, wetlands and other bodies of
water that need protection from erosion and sedimentation. Vegetative
buffer zones can be used to protect natural swales and can be incorporated
into the natural landscaping of an area.

Critical-areas buffer zones should not be used as sediment treatment areas.
These areas shall remain completely undisturbed. The local permitting
authority may expand the buffer widths temporarily to allow the use of the
expanded area for removal of sediment.

Design and o Preserving natural vegetation or plantings in clumps, blocks, or strips
Installation is generally the easiest and most successful method.

Specifications o Leave all unstable steep slopes in natural vegetation.

e Mark clearing limits and keep all equipment and construction debris
out of the natural areas and buffer zones. Steel construction fencing is
the most effective method in protecting sensitive areas and buffers.
Alternatively, wire-backed silt fence on steel posts is marginally
effective. Flagging alone is typically not effective.

o Keep all excavations outside the dripline of trees and shrubs.

e Do not push debris or extra soil into the buffer zone area because it
will cause damage from burying and smothering.

o Vegetative buffer zones for streams, lakes or other waterways shall be
established by the local permitting authority or other state or federal
permits or approvals.

Maintenance Inspect the area frequently to make sure flagging remains in place and the
Standards area remains undisturbed. Replace all damaged flagging immediately.
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BMP C103: High Visibility Fence

Purpose

Conditions of Use

Design and
Installation
Specifications

Maintenance
Standards

Fencing is intended to:
1. Restrict clearing to approved limits.

2. Prevent disturbance of sensitive areas, their buffers, and other areas
required to be left undisturbed.

3. Limit construction traffic to designated construction entrances, exits,
or internal roads.

4. Protect areas where marking with survey tape may not provide
adequate protection.

To establish clearing limits plastic, fabric, or metal fence may be used:

o At the boundary of sensitive areas, their buffers, and other areas
required to be left uncleared.

e As necessary to control vehicle access to and on the site.

High visibility plastic fence shall be composed of a high-density
polyethylene material and shall be at least four feet in height. Posts for
the fencing shall be steel or wood and placed every 6 feet on center
(maximum) or as needed to ensure rigidity. The fencing shall be fastened
to the post every six inches with a polyethylene tie. On long continuous
lengths of fencing, a tension wire or rope shall be used as a top stringer to
prevent sagging between posts. The fence color shall be high visibility
orange. The fence tensile strength shall be 360 Ibs./ft. using the ASTM
D4595 testing method.

If appropriate install fabric silt fence in accordance with BMP C233 to
act as high visibility fence. Silt fence shall be at least 3 feet high and
must be highly visible to meet the requirements of this BMP.

Metal fences shall be designed and installed according to the
manufacturer's specifications.

Metal fences shall be at least 3 feet high and must be highly visible.
Fences shall not be wired or stapled to trees.

If the fence has been damaged or visibility reduced, it shall be repaired or
replaced immediately and visibility restored.
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BMP C105: Stabilized Construction Entrance / Exit

Purpose

Conditions of Use

Design and
Installation
Specifications

Stabilized Construction entrances are established to reduce the amount of
sediment transported onto paved roads by vehicles or equipment. This is
done by constructing a stabilized pad of quarry spalls at entrances and
exits for construction sites.

Construction entrances shall be stabilized wherever traffic will be entering
or leaving a construction site if paved roads or other paved areas are
within 1,000 feet of the site.

For residential construction provide stabilized construction entrances for
each residence, rather than only at the main subdivision entrance.
Stabilized surfaces shall be of sufficient length/width to provide vehicle
access/parking, based on lot size/configuration.

On large commercial, highway, and road projects, the designer should
include enough extra materials in the contract to allow for additional
stabilized entrances not shown in the initial Construction SWPPP. It is
difficult to determine exactly where access to these projects will take
place; additional materials will enable the contractor to install them where
needed.

See Figure 4.1.1 for details. Note: the 100’ minimum length of the
entrance shall be reduced to the maximum practicable size when the size
or configuration of the site does not allow the full length (100°).

Construct stabilized construction entrances with a 12-inch thick pad of 4-
inch to 8-inch quarry spalls, a 4-inch course of asphalt treated base
(ATB), or use existing pavement. Do not use crushed concrete, cement,
or calcium chloride for construction entrance stabilization because these
products raise pH levels in stormwater and concrete discharge to surface
waters of the State is prohibited.

A separation geotextile shall be placed under the spalls to prevent fine
sediment from pumping up into the rock pad. The geotextile shall meet
the following standards:

Grab Tensile Strength (ASTM D4751) | 200 psi min.

Grab Tensile Elongation (ASTM 30% max.

D4632)

Mullen Burst Strength (ASTM 400 psi min.

D3786-80a)

AOS (ASTM D4751) 20-4;5 (U.S. standard sieve
size

o Consider early installation of the first lift of asphalt in areas that will
paved; this can be used as a stabilized entrance. Also consider the
installation of excess concrete as a stabilized entrance. During large
concrete pours, excess concrete is often available for this purpose.
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Maintenance
Standards

Fencing (see BMP C103) shall be installed as necessary to restrict
traffic to the construction entrance.

Whenever possible, the entrance shall be constructed on a firm,
compacted subgrade. This can substantially increase the effectiveness
of the pad and reduce the need for maintenance.

Construction entrances should avoid crossing existing sidewalks and
back of walk drains if at all possible. If a construction entrance must
cross a sidewalk or back of walk drain, the full length of the sidewalk
and back of walk drain must be covered and protected from sediment
leaving the site.

Quarry spalls shall be added if the pad is no longer in accordance with
the specifications.

If the entrance is not preventing sediment from being tracked onto
pavement, then alternative measures to keep the streets free of
sediment shall be used. This may include replacement/cleaning of the
existing quarry spalls, street sweeping, an increase in the dimensions
of the entrance, or the installation of a wheel wash.

Any sediment that is tracked onto pavement shall be removed by
shoveling or street sweeping. The sediment collected by sweeping
shall be removed or stabilized on site. The pavement shall not be
cleaned by washing down the street, except when high efficiency
sweeping is ineffective and there is a threat to public safety. If it is
necessary to wash the streets, the construction of a small sump to
contain the wash water shall be considered. The sediment would then
be washed into the sump where it can be controlled.

Perform street sweeping by hand or with a high efficiency sweeper. Do
not use a non-high efficiency mechanical sweeper because this creates
dust and throws soils into storm systems or conveyance ditches.

Any quarry spalls that are loosened from the pad, which end up on the
roadway shall be removed immediately.

If vehicles are entering or exiting the site at points other than the
construction entrance(s), fencing (see BMP C103) shall be installed to
control traffic.

Upon project completion and site stabilization, all construction
accesses intended as permanent access for maintenance shall be
permanently stabilized.
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Approved as
Equivalent

Driveway shall meet the
requirements of the
permitting agency

Itis recommended that the
entrance be crowned so that
runoff drains off the pad

Install driveway culvert if there
is a roadside ditch present

4'— 8" quarry spalls

Geotextile

12" min. thickness

Provide full width of
ingress/egress area

Figure 4.1.1 — Stabilized Construction Entrance

Ecology has approved products as able to meet the requirements of BMP
C105. The products did not pass through the Technology Assessment
Protocol — Ecology (TAPE) process. Local jurisdictions may choose not
to accept this product approved as equivalent, or may require additional
testing prior to consideration for local use. The products are available for
review on Ecology’s website at
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/equivalent.html

BMP C106: Wheel Wash

Purpose

Conditions of Use

Wheel washes reduce the amount of sediment transported onto paved
roads by motor vehicles.

When a stabilized construction entrance (see BMP C105) is not preventing
sediment from being tracked onto pavement.

e Wheel washing is generally an effective BMP when installed with
careful attention to topography. For example, a wheel wash can be
detrimental if installed at the top of a slope abutting a right-of-way
where the water from the dripping truck can run unimpeded into the
street.
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Design and
Installation
Specifications

Maintenance
Standards

e Pressure washing combined with an adequately sized and surfaced pad
with direct drainage to a large 10-foot x 10-foot sump can be very
effective.

e Discharge wheel wash or tire bath wastewater to a separate on-site
treatment system that prevents discharge to surface water, such as
closed-loop recirculation or upland land application, or to the sanitary
sewer with local sewer district approval.

e Wheel wash or tire bath wastewater should not include wastewater
from concrete washout areas.

Suggested details are shown in Figure 4.1.2. The Local Permitting
Authority may allow other designs. A minimum of 6 inches of asphalt
treated base (ATB) over crushed base material or 8 inches over a good
subgrade is recommended to pave the wheel wash.

Use a low clearance truck to test the wheel wash before paving. Either a
belly dump or lowboy will work well to test clearance.

Keep the water level from 12 to 14 inches deep to avoid damage to truck
hubs and filling the truck tongues with water.

Midpoint spray nozzles are only needed in extremely muddy conditions.

Wheel wash systems should be designed with a small grade change, 6- to
12-inches for a 10-foot-wide pond, to allow sediment to 