Earth Solutions NW LLC

December 6, 2021
ES-7666

Geotechnical Engineering, Construction
Observation/Testing and Environmental Services

Sage Homes Northwest, LLC
9505 – 19th Avenue Southeast, Suite 118
Everett, Washington 98208
Attention:

Mr. Albert Torrico

Subject:

Geotechnical Update
Harbor’s Edge
3618 West Mukilteo Boulevard
Everett, Washington

Reference:

Nelson Geotechnical Associates Inc.
Geotechnical Engineering Evaluation
Mukilteo Boulevard Development
NGA File No. 366503, Dated March 31, 2003

Dear Mr. Torrico:
As requested, Earth Solutions NW, LLC (ESNW) has prepared this letter providing an update to
the referenced report. ESNW reviewed the referenced report and recommendations contained
therein as to the suitability of the referenced study for the subject site. A representative of ESNW
also visited the site to observe the current sit conditions. Additionally, we have provided updated
International Building Code (IBC) seismic site class determinations, and other pertinent
geotechnical recommendations based on our review.
The referenced geotechnical report describes the subject site geology and provides cursory
geotechnical recommendations. ESNW visited the subject site in December of 2021 to observe
the site conditions as they relate to the referenced report. The site is relatively undeveloped with
the exception of a remnant foundation present near the road. Based on our review of the current
project information, the geotechnical evaluations and recommendations provided in the
referenced report generally remain applicable for the proposed project, except as addressed
below.
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Critical Areas Assessment
As part of our report preparation, we assessed the site for potential critical areas utilizing the City
of Everett online GIS resources. The subject site is not located in an area described as
possessing landslide hazards based on the GIS resource, which was confirmed through on-site
observations.
Foundations
Based on the results of our review, the proposed residential structures can be supported on
conventional spread and continuous footings bearing on competent native soils or new structural
fill. Based on the soil conditions encountered at the test sites, competent native soils suitable for
support of foundations should be encountered at depths of about two feet below existing grades.
Where loose or unsuitable soil conditions are exposed at foundation subgrade elevations,
compaction of the soils to the specifications of structural fill, or overexcavation and replacement
with structural fill, may be necessary.
Provided foundations will be supported as described above, the following parameters can be
used for design of new foundations:


Allowable soil bearing capacity

2,500 psf



Passive earth pressure

300 pcf (equivalent fluid)



Coefficient of friction

0.40

A one-third increase in the allowable soil bearing capacity can be assumed for short-term wind
and seismic loading conditions. The above passive pressure and friction values include a factorof-safety of 1.5. With structural loading as expected, total settlement in the range of one inch and
differential settlement of about one-half inch is anticipated. The majority of the settlements should
occur during construction, as dead loads are applied.
The 2018 IBC recognizes the most recent edition of the Minimum Design Loads for Buildings and
Other Structures manual (ASCE 7-16) for seismic design, specifically with respect to earthquake
loads. Based on the soil conditions encountered at the test pit locations, the parameters and
values provided below are recommended for seismic design per the 2018 IBC.
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Parameter
Site Class

Value
D*

Mapped short period spectral response acceleration, S S (g)

1.383

Mapped 1-second period spectral response acceleration, S 1 (g)

0.491

Short period site coefficient, Fa

1.000

Long period site coefficient, Fv

1.809

Adjusted short period spectral response acceleration, S MS (g)

1.383

Adjusted 1-second period spectral response acceleration, S M1 (g)

0.888

Design short period spectral response acceleration, S DS (g)

0.922

Design 1-second period spectral response acceleration, S D1 (g)

0.592

* Assumes dense soil conditions, encountered to a maximum depth of seven and one-half feet bgs during the
March 2003 field exploration, remain dense to at least 100 feet bgs. Based on our experience with the project
geologic setting across the Puget Sound region, soil conditions are likely consistent with this assumption.

ESNW representatives must be provided the opportunity to observe soil bearing characteristics
when foundation excavation is occurring, in order to confirm bearing conditions.
Retaining Walls
Retaining walls must be designed to resist earth pressures and applicable surcharge loads. The
following parameters can be used for retaining wall design:


Active earth pressure (yielding condition)

35 pcf (equivalent fluid)



At-rest earth pressure (restrained condition)

55 pcf



Traffic surcharge for passenger vehicles
(where applicable)

70 psf (rectangular distribution)



Passive earth pressure

300 pcf (equivalent fluid)



Coefficient of friction

0.40



Seismic surcharge (active condition)

8H (where H equals retained
height)

Additional surcharge loading from adjacent foundations, sloped backfill, 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.
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Retaining walls should be backfilled with free draining material that extends along the height of
the wall, and a distance of at least 18 inches behind the wall. The upper one foot of the wall
backfill can 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.
Preliminary Stormwater Vault Design
Vault foundations should be supported on competent native, fill soil or clean crushed rock placed
atop competent native soil. Final stormwater vault designs must incorporate adequate buffer
space from property boundaries such that temporary excavations to construct the vault structure
can be successfully completed. Perimeter drains should be installed around the vault and
conveyed to an approved discharge point. The presence of perched groundwater seepage
should be anticipated during excavation activities for the vault.
The following parameters can be used for preliminary stormwater vault design:


Allowable soil bearing capacity (stiff native soil)

3,000 psf



Active earth pressure (unrestrained)

35 pcf



Active earth pressure (unrestrained, hydrostatic)

80 pcf



At-rest earth pressure (restrained)

55 pcf



At-rest earth pressure (restrained, hydrostatic)

100 pcf



Coefficient of friction

0.40



Passive earth pressure

300 pcf



Seismic surcharge

8H*

* Where H equals the retained height

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 walls. The upper one foot of the wall backfill
can consist of a less permeable soil, if desired. A perforated drain pipe should be placed along
the base of the vault wall and connected to an approved discharge location. If the elevation of
the vault bottom is such that gravity flow to an outlet is not possible, the drain must be raised to
a point at which it will gravity drain and the portion of the vault below the drain must be designed
to include hydrostatic pressure. Design values accounting for hydrostatic pressure are included
above.
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ESNW should observe grading operations for the vault and the subgrade conditions prior to
concrete forming and pouring to confirm conditions are as anticipated, and to provide
supplemental recommendations as necessary. Additionally, ESNW should be contacted to
review final vault designs to confirm that the above geotechnical design parameters and
recommendations have been incorporated into the plans. Consideration should be given to vault
placement and excavations. Where the allowable temporary slopes recommended below cannot
be adhered to, shoring may be necessary to achieve safe excavations from a soil stability
standpoint.
We trust this letter meets your current needs. Should you have questions, or if additional
information is required, please call.
Sincerely,
EARTH SOLUTIONS NW, LLC

12/06/2021
Stephen H. Avril
Senior Project Geologist

Kyle R. Campbell, P.E.
Principal Engineer
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