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1.0 INTRODUCTION 
This report summarizes the results of geotechnical engineering services provided by Landau 
Associates, Inc. (LAI) in support of the Port of Edmonds (Port; project owner) North Portwalk and 
Seawall Reconstruction project in Edmonds, Washington (site; Figure 1). 


This report has been prepared with information provided by the Port and CG Engineering, Inc. (project 
civil and structural engineer) and with data collected during LAI’s geotechnical field exploration and 
laboratory testing program. 


1.1 Project Description 
The Port proposes to reconstruct an approximately 900-foot (ft)-long segment of boardwalk (i.e., the 
North Portwalk) at the Edmonds marina and to repair the underlying seawall between its 
administration office and Olympic Beach. Portions of the boardwalk and seawall have deteriorated 
significantly since their original construction in the 1960s, and the proposed renovations will provide 
upgraded public access to the water/shoreline.  


Additionally, two plazas (Upper and Central Plazas) will be constructed adjacent to the boardwalk to 
provide public gathering spaces and restroom access. The Upper Plaza will be constructed in a portion 
of the existing esplanade between the boardwalk and Arnie’s Restaurant. The Central Plaza will be 
constructed in an area currently occupied by a parking lot and the Port’s administration office, which 
will be demolished. 


The existing boardwalk is a treated-wood structure, supported by piling, that projects over the water 
from an asphalt walkway along the shoreline. The deck consists of continuous, parallel, treated-wood 
planks. The portion of boardwalk that extends north of N dock is supported along the east (upland) 
side by creosote-treated timber piles, spaced 8 ft apart, and along the west (waterward) side by pairs 
of steel piles, one vertical and one battered, spaced 16 ft apart. Tiebacks embedded behind the 
seawall terminate at the timber piles. The boardwalk south of N dock is supported along the east 
(upland) side by a concrete bulkhead and along the west (waterward) side by timber piles.  


North of N dock, a two-tiered seawall forms the eastern boundary of the marina basin, where the 
boardwalk abuts the upland pavement. The lower tier is a (subtidal) concrete bulkhead that forms the 
toe of the basin’s east side. An earthen slope with a rock-armored surface is located behind the 
concrete bulkhead. The upper tier is a vertical timber bulkhead. The bulkhead and timber piles along 
the landward edge of the boardwalk retain the shoreline above the armored slope. 


The steel piles that support the west side of the boardwalk will be repaired in-place with pipe sleeves. 
The timber piles that support the east side of the boardwalk (north and south of N dock) and the 
timber bulkhead will be replaced. The upper (timber) section of seawall will be replaced with a steel 
sheetpile wall. The lower (concrete) section of seawall, the filled slope between the upper and lower 
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sections, and the concrete bulkhead south of N dock will remain unchanged. The bulkhead timber 
piles will be cut at-grade, and the new sheetpile wall will be installed landward. The existing piles 
cannot be removed completely, because they are connected below-grade to an original lower timber 
bulkhead that is buried behind the current concrete bulkhead. 


The timber boardwalk will be replaced along the same alignment, but will be elevated 6 inches to 
create better pedestrian separation from the adjacent drive/fire lane and to improve pedestrian and 
boater accessibility. The new walkway will have steel framing and a deck of concrete panels inset with 
clear glass blocks. The replacement structure will have new steel railings with integrated lighting and 
way-finding signage. Existing electrical utility panels and dock-cart storage at the marina will be 
relocated from the over-water side of the new walkway to the opposite side, over land. Marina gates 
to gangways will be replaced in the same locations, but aligned with the new walkway railings. The 
five existing boardwalk “viewing” bump-outs will be consolidated in a single area to provide enhanced 
public access, an enhanced gathering space, and better views of Puget Sound. 


The asphalt pavement abutting the boardwalk will be replaced with concrete on the same level as the 
elevated walkway, and the adjacent parking lot will be resurfaced. 


1.2 Scope of Services 
LAI provided the following geotechnical services in accordance with the scope outlined in the 
Professional Services Agreement, Contract No. 2021-365, dated January 28, 2021: 


Reviewed readily available geologic maps and geotechnical reports for the site and the 
surrounding area. 


Coordinated the clearance of underground utilities. 


Advanced two hollow-stem auger borings to characterize soil and groundwater conditions 
along the project alignment. 


Monitored the explorations, maintained detailed logs of the subsurface conditions observed, 
and collected representative soil samples. 


Prepared this report, summarizing the results of the field investigation and providing 
geotechnical conclusions and recommendations to support design of the proposed 
improvements. This report also includes: 


a site plan that shows the approximate locations of LAI's borings and the locations of 
explorations included in LAI’s geologic data review (Figure 2). 


summary boring logs and geotechnical laboratory test results. 


a discussion of near-surface soil and groundwater conditions observed at the site. 


an evaluation of the project's consistency with regulations for geologically hazardous 
areas, general shoreline modification, and shoreline stabilization for projects in 
jurisdiction of the City of Edmonds' (City) Shoreline Master Program (SMP). 
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seismic design considerations and parameters, including a review of seismic hazards 
along the project alignment. 


geotechnical design recommendations for a new bulkhead, including lateral earth 
pressures under static, dynamic, and liquefied conditions. 


geotechnical recommendations for tieback anchor capacity. 


axial pile capacities in liquefied and non-liquefied conditions, including an estimate of 
seismically induced downdrag loads on the replacement piles. 


recommendations for testing and monitoring during construction. 
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2.0 SITE CONDITIONS 
The following sections describe the geologic setting of the site and the surface and subsurface 
conditions observed during LAI’s field investigation. Interpretations of site conditions are based on 
LAI’s review of available geologic and geotechnical information and on the results of the site  
reconnaissance, subsurface explorations, and geotechnical laboratory testing. 


2.1 Geologic Setting 
Edmonds is part of the central Puget Lowland region, an area repeatedly covered by ice sheets during 
the Pleistocene geologic epoch. Near-surface deposits in the vicinity of the site consist primarily of fill 
(Minard 1983). Development along the waterfront has further modified the original shoreline.  


Sediments, locally referred to as the Whidbey Formation, likely underlie the near-surface fill deposits. 
The Whidbey Formation consists of dense, bedded, medium- to coarse-grained sand, with layers up to 
160 ft thick reported in the vicinity of the site (Minard 1983). This unit crops out in areas along the 
lower bluffs of Puget Sound. 


2.2 Surface Conditions 
The site is located along Puget Sound in Edmonds, Washington, directly south of Olympic Beach and 
immediately east of the Edmonds marina. Public restrooms and a commercial building are located at 
the north end of the project alignment, the Port administration office at the south end, and the 
Edmonds Yacht Club in between. Paved parking lots are located along the upland side of the existing 
portwalk. Site topography along the project alignment is generally flat. 


2.3 Subsurface Conditions 
Site subsurface conditions were explored on March 8, 2021 by advancing and sampling two hollow-
stem auger borings (B-1 and B-2). The borings were advanced approximately 41.5 ft below ground 
surface (bgs) at the approximate locations shown on Figure 2.  


LAI personnel monitored the explorations, maintained detailed logs of the subsurface soil and 
groundwater conditions observed, and collected representative soil samples. Soil samples were 
transported to LAI’s geotechnical laboratory for further examination and testing. Summary boring logs 
and a detailed description of the field exploration program are provided in Appendix A. Test results 
and a description of LAI’s geotechnical laboratory testing program are provided in Appendix B. 


Supplemental subsurface data were obtained from the following geotechnical studies, performed at 
or near the site: 


Gary A. Flowers, PLLC. 2008. Subsurface Exploration and Geotechnical Engineering Report: 
Proposed New Yacht Club Building. 
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Hong West & Associates, Inc. 1990. Geotechnical Soils Investigation, Port of Edmonds North 
Bulkhead Replacement Project. 


Hong West & Associates, Inc. 1989. Geotechnical Soils Investigation, Port of Edmonds Building 
Repair. 


Landau Associates, Inc. 2003. Geotechnical Engineering Services: Proposed North Seawall 
Replacement.


Landau Associates, Inc. 2003. Supplemental Geotechnical Recommendations: Port of Edmonds 
Administration Building. 


Landau Associates, Inc. 2002. Port of Edmonds Administration Building. 


The subsurface conditions reported in these studies generally conform with the conditions observed 
in LAI’s March 2021 explorations. Summary logs of previous site explorations are included in 
Appendix C. 


2.3.1 Soil Conditions 


Soil conditions in boring B-1 consisted of asphalt pavement underlain by approximately 25 ft of loose 
to medium dense fill. The fill consisted of sand with little silt content. Medium dense to dense sand 
deposits with variable silt content were observed beneath the fill. The deposits extended to the 
maximum depth explored (41.5 ft bgs). LAI interpreted the deposits to be part of the Whidbey 
Formation. 


Soil conditions in boring B-2 consisted of asphalt pavement underlain by approximately 15 ft of very 
loose to loose fill. The fill consisted of sand with little silt content. Medium dense to dense sand 
deposits with variable silt content were observed beneath the fill. The deposits extended to the 
maximum depth explored (41.5 ft bgs). LAI interpreted the deposits to be part of the Whidbey 
Formation. 


2.3.2 Groundwater Conditions 


During LAI’s March 8, 2021 field investigation, groundwater was observed at approximately 7.5 ft bgs 
in borings B-1 and B-2. The groundwater conditions reported herein are for the specific locations and 
date indicated and may not be representative of other locations and/or times. Groundwater 
conditions will vary depending on local subsurface conditions, weather conditions, tidal fluctuations, 
and other factors. Groundwater levels are expected to fluctuate seasonally, with maximum levels 
occurring during late winter and early spring. 
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3.0 SHORELINE MASTER PROGRAM CONSIDERATIONS 
In-water and upland areas within 200 ft of the Edmonds marina (Puget Sound) are within the 
jurisdiction of the City’s SMP (Edmonds Community Development Code [ECDC], Chapter 24). The site 
has SMP environmental designations of Urban Mixed Use II and Aquatic II. The seawall and adjacent 
upland are located in the Urban Mixed Use II environment, and the overwater portion of the 
boardwalk is in the Aquatic II shoreline environment. The proposed project includes reconstruction of 
an existing, water-dependent recreational development. 


Bolded regulations for geologically hazardous areas (ECDC 24.40.020), general shoreline modification 
(24.50.010[B]), and shoreline stabilization (ECDC 24.50.020) were reproduced from the City’s SMP. 
The responses that follow are intended to address the project’s consistency with the regulations. 


3.1 Geologically Hazardous Areas (ECDC 24.40.020) 
Responses [to bolded regulations] are intended to address the project’s consistency with regulations 
for geologically hazardous areas. 


1) New development or the creation of lots should not be allowed that would cause 
foreseeable risk from geological conditions to people or improvements during the life of the 
development. 


The project design is supported by geotechnical engineering evaluation and recommendations 
intended to minimize risk from existing geological conditions. 


2) New development should not be allowed that would require structural shoreline 
stabilization over the normal, useful life of the development. Exception may be made for 
instances where stabilization is necessary to protect allowed uses where no alternative 
locations are available, and no net loss of ecological functions will result. The stabilization 
measures shall conform to ECDC 24.50.020, Shoreline stabilization. 


The proposed bulkhead reconstruction is considered a new development; however, 
reconstruction of the existing boardwalk must also be maintained and supported. The 
proposed project will not result in a net loss of ecological functions. No alternative locations 
are available, because the project is a component of the Port’s Public Access Plan, which also 
includes planned improvements to the Central and South Portwalks that extend from the 
North Portwalk and collectively run the length of the Edmonds marina. An evaluation of the 
regulations in ECDC 24.50.020, Shoreline Stabilization, is provided below. 


3) Where no alternatives, including relocation or reconstruction of existing structures, are 
found to be feasible and less expensive than the proposed stabilization measure, 
stabilization structures or measures to protect existing primary residential structures may 
be all in conformance with ECDC 24.50.020 requirements and then only if no net loss of 
ecological functions will result. 


Not applicable. The proposed project does not involve existing primary residential structures. 
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3.2 General Shoreline Modification Regulations (ECDC 
24.50.010[B]) 


Responses [to bolded regulations] are intended to address the project’s consistency with general 
shoreline modification regulations. 


1) Shoreline modification activities that do not support a permitted shoreline use are 
considered “speculative” and are prohibited by this master program, unless it can be 
demonstrated to the satisfaction of the shoreline administrator that such activities are in 
the public interest and necessary and for the maintenance of shoreline environmental 
resource values. 


Not applicable. The proposed project is a permitted shoreline use. 


2) Structural shoreline modification measures shall be permitted only if nonstructural 
measures are unable to achieve the same purpose. Nonstructural measures considered shall 
include alternative site designs, increased setbacks, relocation, and bioengineering. 


No alternative locations are available, because the project includes reconstruction/renovation 
of an existing portwalk. Additionally, the project is a component of the Port’s Public Access 
Plan, which also includes planned improvements to the Central and South Portwalks that 
extend from the North Portwalk and collectively run the length of the Edmonds marina. 
Because the adjacent shoreline is developed with recreational/commercial structures, 
bioengineering design is not feasible. 


3) Shoreline modification activities, with the exception of restoration or enhancement efforts, 
are prohibited in wetlands, and undeveloped spits, hooks, bars, barrier beaches, or similar 
accretion terminals or accretion shore forms. 


Not applicable. No wetlands and no undeveloped spits, hooks, bars, barrier beaches, or similar 
accretion terminals or accretion shore forms occur on site or in the immediate vicinity of the 
site. 


4) Proponents of shoreline modification projects shall obtain all applicable federal and state 
permits and shall meet all permit requirements. 


The Port will acquire permits from the U.S. Army Corps of Engineers and the Washington 
Department of Fish and Wildlife (WDFW). 


5) Best Available Science. All reports prepared in support of a shoreline modification shall use 
scientifically valid methods and studies in the analysis of shoreline environment and field 
reconnaissance and reference the source of science used.  


This geotechnical report was prepared by a qualified critical area consultant, applying best 
available science and guidance. 


3.3 Shoreline Stabilization (ECDC 24.50.020) 
Responses [to bolded regulations] are intended to address the project’s consistency with shoreline 
stabilization regulations. 
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1) For the purposes of this section, standards on shoreline stabilization, “replacement” means 
the construction of a new structure to perform a shoreline stabilization function of an 
existing structure which can no longer adequately serve its purpose. Addition to or increases 
in size of existing shoreline stabilization measures shall be considered new structures.  


The sheetpile bulkhead to be installed behind the existing upper timber bulkhead is 
considered “replacement” in accordance with the above condition. 


2) Structural stabilization methods shall be permitted when necessary for reconfiguration of 
the shoreline for mitigation or enhancement purposes. 


Not applicable. The proposed project includes the use of a sheetpile bulkhead to replace a 
section of deteriorating timber bulkhead. 


3) New development that would require shoreline stabilization which causes significant 
negative impacts to adjacent or down-current properties and shoreline areas should not be 
allowed. 


The proposed project includes reconstruction/renovation of an existing portwalk and 
associated bulkhead. Renovations to the bulkhead rely on the underlying seawall for support; 
however, negative impacts to shoreline areas are avoided. 


4) New development on steep slopes or bluffs shall be set back sufficiently to ensure that 
shoreline stabilization is unlikely to be necessary during the normal, useful life of the 
structure, as demonstrated by a geotechnical analysis. 


Not applicable. No steep slopes or bluffs occur on site or in the surrounding area. 


5) New structural stabilization measures shall not be allowed except when necessity is 
demonstrated in the following manner: 


Criteria (a) through (d) are omitted, because the proposed shoreline stabilization includes 
replacement of a deteriorating timber bulkhead as opposed to “new structural stabilization.” 


6) Geotechnical reports pursuant to this section that address the need to prevent potential 
damage to a primary structure shall address the necessity for shoreline stabilization by 
estimating time frames and rates of erosion and report on the urgency associated with the 
specific situation. As a general matter, hard armoring solutions should not be authorized 
except when a report confirms that there is a significant possibility that such a structure will 
be damaged within three years as a result of shoreline erosion in the absence of such hard 
armoring measures, or where waiting until the need is that immediate would foreclose the 
opportunity to use measures that avoid impacts on ecological functions. Thus, where the 
geotechnical report confirms a need to prevent potential damage to a primary structure, but 
the need is not as immediate as the three years, that report may still be used to justify more 
immediate authorization to protect against erosion using soft measures. 


Not applicable. The proposed shoreline stabilization includes replacement of a segment of 
deteriorating timber bulkhead that supports an existing boardwalk (overwater and upland). 
The need for bulkhead repair was determined via a Structural Assessment and Feasibility 
Study (CG Engineering 2020). 


RECEIVED
April 26, 2023


CITY OF EDMONDS
PLANNING & DEVELOPMENT


DEPARTMENT







DRAFT  Landau Associates 


Geotechnical Engineering Report  0173038.010.011 
North Portwalk and Seawall Reconstruction 3-4 October 15, 2021 


Shoreline Stabilization Siting and Design Regulations 


1) When any structural shoreline stabilization measures are demonstrated to be necessary, 
pursuant to above provisions. 


a. Limit the size of stabilization measures to the minimum necessary. Use measures 
designed to assure no net loss of shoreline ecological functions. Soft approaches 
shall be used unless demonstrated not to be sufficient to protect primary structures, 
dwellings, and businesses. 


The proposed sheetpile bulkhead will be located landward of the existing upper 
timber bulkhead and will not result in loss of shoreline ecological functions. Soft 
approaches to shoreline stabilization are not feasible, given the extent of 
recreational/commercial development adjacent to the bulkhead and the need to 
support the boardwalk. 


b. Ensure that publicly financed or subsidized shoreline erosion control measures do 
not restrict appropriate public access to the shoreline except where such access is 
determined to be infeasible because of incompatible uses, safety, security, or harm 
to ecological functions. Where feasible, incorporate ecological restoration and 
public access improvements into the project. 


Not applicable. The proposed project will improve/enhance public access to the 
shoreline.


c. Mitigate new erosion control measures, including replacement structures, on feeder 
bluffs or other actions that affect beach sediment-producing areas to avoid and, if 
that is not possible, to minimize adverse impacts to sediment conveyance systems. 


Not applicable. The project includes replacement of a bulkhead that limits sediment 
conveyance from the shoreline. The completed project will maintain the current 
conditions of the sediment-conveyance system. 


2) Bulkheads and other shoreline protective structures may not be constructed within a marsh, 
bog, or swamp or between a marsh, bog or swamp and the primary body of water (Puget 
Sound or Lake Ballinger). 


Not applicable. No marsh, bog, or swamp occurs on site or in the surrounding area. 


3) Bulkheads and other shoreline protective structures may not be placed waterward of the 
ordinary high water mark, unless: 


Not applicable. Criteria (a) and (b) are omitted, as the proposed sheetpile bulkhead will be 
installed landward of the existing timber bulkhead. 


4) Bulkheads and other shoreline protective structures shall be located landward of the 
ordinary high water mark and generally parallel to the natural shoreline unless geotechnical 
evaluation demonstrates the necessity for alternative design. In addition: 


a. Where no other bulkheads are adjacent, the construction of a bulkhead shall be as 
close to the eroding bank as possible and in no case shall it be more than six feet 
from the toe of the bank. 


Not applicable. 
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b. A bulkhead for a permitted landfill shall be located at the toe of the fill.  


Not applicable. 


c. Where permitted, a bulkhead must tie in flush with existing bulkheads on adjoining 
properties, except where the adjoining bulkheads extend waterward of the ordinary 
high water mark. 


Not applicable. 


5) An existing bulkhead or other shoreline stabilization structure may be replaced with a 
similar structure if there is a demonstrated need to protect principal uses or structures from 
erosion caused by currents, tidal action, or waves. 


The need for bulkhead replacement was determined via a Structural Assessment and 
Feasibility Study (CG Engineering 2020). 


a. The replacement structure should be designed, located, sized, and constructed to 
assure no net loss of ecological functions. 


The proposed project will not result in a net loss of ecological functions. 


b. Replacement walls or bulkheads shall not encroach waterward of the ordinary high 
water mark or existing structure unless the residential structure to which it is 
appurtenant was occupied prior to January 1, 1992, and there are overriding safety 
or environmental concerns. In such cases, the replacement structure may abut the 
existing shoreline stabilization structure. 


Not applicable. 


c. Where a net loss of ecological functions associated with critical saltwater habitats 
would occur by leaving the existing structure, remove it as part of the replacement 
measure.


Not applicable. The project will not result in a net loss of ecological functions, and a 
section of the existing upper timber bulkhead will be removed. 


d. Soft shoreline stabilization measures that provide restoration of shoreline ecological 
functions may be permitted waterward of the ordinary high water mark. 


Not applicable. No soft shoreline stabilization measures are proposed. 


e. For purposes of this section standards on shoreline stabilization measures, 
“replacement” means the construction of a new structure to perform a shoreline 
stabilization function of an existing structure which can no longer adequately serve 
its purpose. Additions to or increases in size of existing shoreline stabilization 
measures shall be considered new structures. 


The sheetpile bulkhead to be installed behind the existing upper timber bulkhead is 
considered “replacement” in accordance with the above condition. 


6) Materials used in bulkhead construction shall meet the following standards: 


a. Bulkheads shall utilize stable, nonerodible materials such as concrete, wood, and 
rock that are consistent with the preservation and protection of the ecological 
habitat. 
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As part of the project, a deteriorating section of timber bulkhead will be replaced with 
a steel sheetpile bulkhead. Existing ecological habitat conditions relative to the 
bulkhead will be maintained as part of the completed project. Additional project 
components (i.e., glass blocks in boardwalk decking) will provide ecological 
improvements adjacent to the bulkhead. 


b. Shore materials shall not be used for fill behind bulkheads, except clean dredge spoil 
from a permitted off-site dredge and fill operation. 


Not applicable. 


c. The extent and nature of any backfill proposed landward of a bulkhead or other 
shoreline protective structure shall comply with adopted city standards.  


Not applicable.  


7) If hard stabilization methods are employed the following design criteria shall be met: 


a. The size and quantity of the material shall be limited to the minimum necessary to 
withstand the estimated energy intensity of the hydraulic system; 


As part of the project, a deteriorating section of timber bulkhead will be replaced with 
a steel sheetpile bulkhead. The existing structure has deteriorated with age, and the 
replacement is designed to provide similar or better shoreline protection. 


b. Filter cloth must be used to aid drainage and help prevent settling; 


Not applicable. 


c. The toe reinforcement or protection must be adequate to prevent a collapse of the 
system wave action; and 


Not applicable. The existing shoreline consists of an upper timber bulkhead and a 
lower concrete bulkhead. The lower concrete bulkhead (toe protection) will not be 
impacted by the project. 


d. Fish habitat components shall be considered in the design subject to hydraulic 
project approval by the Washington Department of Fish and Wildlife. 


Conditions of the Hydraulic Permit Approval to be issued by WDFW will be 
incorporated into the project design as needed. 


8) When hard stabilization measures are required at a public access site, provision for safe 
pedestrian access to the water shall be incorporated into bulkhead design. 


The proposed sheetpile bulkhead will support reconstruction/renovation of the overlying 
boardwalk, which will improve public access to the shoreline. 


9) Stairs or other permitted structures may be built into a hard stabilization structure but shall 
not extend waterward of it. 


The renovated boardwalk will be located on top of the steel sheetpile bulkhead and will 
extend over the water surface. 


E. Geotechnical Reports. Geotechnical reports required pursuant to this section shall address the 
need for shoreline stabilization and shall include the following: 
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1) A scaled site plan showing: 


a. The location of existing and proposed shore stabilization, structures, fill, and 
vegetation, with dimensions indicating distances to the ordinary high water mark.  


b. Existing site topography with two-foot contours. 


Refer to Figure 2 for a site plan that addresses requirements (a) and (b) above. 


2) A description of the processes affecting the site, and surrounding areas that influence or 
could be influenced by the site, including areas in which lake or marine geomorphic 
processes affect the site, including, but not limited to: 


a. Soil erosion, deposition, or accretion; 


The marine geomorphic processes of the site are impacted by the existing marina and 
bulkhead. Soil erosion and accretion do not occur along the shoreline of the site, 
which is protected by an existing bulkhead. Similarly, no significant sediment 
deposition occurs in the marina. 


b. Evidence of past or potential erosion due to tidal action and/or waves; 


Not applicable. Erosion from tidal action and/or waves is interrupted by the 
surrounding marina. 


c. Littoral drift; and 


The SMP Shoreline Inventory and Characterization (Sea-Run Consulting et al. 2007) 
identifies the site and surrounding area as areas of No Appreciable Net Shore Drift. 
Furthermore, longshore currents at the site and in the surrounding area are 
interrupted by the surrounding marina. 


d. An estimate of shoreline erosion rates. 


Not applicable. Shoreline erosion at the site and in the surrounding area is not 
significant due to the existing bulkhead and surrounding marina. 


3) A description and analysis of the urgency and risk associated with the specific site 
characteristics. 


The need for bulkhead replacement was determined via a Structural Assessment and 
Feasibility Study, with recommendation for replacement in a 5- to 10-year timeframe (CG 
Engineering 2020).
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4.0 CONCLUSIONS AND RECOMMENDATIONS 
Based on the results of LAI’s geotechnical field investigation, laboratory testing, and engineering 
analyses, the proposed bulkhead will be susceptible to large loads caused by liquefaction-induced 
lateral spreading. Ground improvement techniques, including compaction grouting, stone columns, 
and/or jet grouting, may be used to reduce liquefaction potential or decrease loads exerted on the 
bulkhead as a result of lateral spreading. LAI notes that ground improvement could impose stresses 
on underground utilities or damage existing tie rods; such damage could compromise the integrity of 
the existing bulkhead. 


4.1 Seismic Design Considerations 
The site is located in the seismically active Pacific Northwest and could be subject to ground shaking 
from a moderate to major earthquake. Consequently, moderate levels of earthquake shaking should  
be anticipated during the design life of the project, and the proposed improvements should be 
designed to resist earthquake loading. 


The proposed structures should be designed in accordance with 2018 International Building Code (IBC) 
standards. According to CG Engineering,1 designing the replacement bulkhead for an IBC earthquake 
(i.e., an earthquake with a 2,475-year return period) is not feasible, given the relatively large seismic 
demand, particularly as it relates to lateral spreading loads. Alternatively, the replacement bulkhead 
could be designed for an earthquake with a 224-year return period, as described in the American 
Society of Civil Engineers’ (ASCE) Seismic Design of Piers and Wharves, ASCE 61-14. With this 
approach, the proposed structures would need to be designed to respond to lateral spreading in a 
controlled, ductile manner and to experience limited, inelastic deformations at locations where repair 
is possible within several months of a seismic event. LAI recommends that the Port verifies the 
acceptability of this design approach with the City Building Official. 


The ASCE 61-14 design approach applies to structures with a “Moderate” design classification. Per 
ASCE 61-14, “Structures shall be assigned a design classification of ‘Moderate’ if they are of secondary 
importance to the regional economy and not essential to post event recovery but they require a level 
of seismic performance beyond life safety protection.” In LAI’s opinion, the “Moderate” design 
classification is appropriate for the proposed portwalk improvements. 


According to Chapter 20 of ASCE 7-16, the presence of potentially liquefiable soils qualifies the site as 
a Site Class F. Structures built on Site Class F soils require a site response analysis; however, the ASCE 
provides an exception for structures with a fundamental period of vibration equal to or less than 0.5  
second. For structures that qualify for this exception, site class can be determined using field 
investigation data. The replacement portwalk likely will have a fundamental period of vibration of less 


1 Personal communications between author and Dennis Titus of CG Engineering, Inc. 
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than 0.5 second. If this is the case, the site classifies as Site Class D (based on the standard 
penetration test blow counts recorded or estimated for the upper 100 ft of soil). 


The 2018 IBC indicates that a maximum considered earthquake (MCER) has a 2 percent probability of 
exceedance in 50 years (or a return period of 2,475 years). The parameters in Table 1 can be used to 
compute seismic base shear forces for the MCER. 


Table 1. Maximum Considered Earthquake Seismic Design Parameters 


Spectral response acceleration at short periods (SS) = 1.285g 


Spectral response acceleration at a period of 1 second (S1) = 0.452g


Site class = D 


Site coefficient (Fa) = 1.2 


Site coefficient (Fv) = 2.3(a)


(a) The coefficient Fv should be used only to calculate the transition period (Ts)
Fa, Fv = short-period (0.2 second) and long-period (1.0 second) site coefficients, respectively 
g = force of gravity 
Ss, S1 = 0.2-second and 1.0-second period spectral accelerations, respectively 


Based on the seismic design seismic parameters in Table 1, LAI selected the parameters in Table 2 to 
complete seismic liquefaction evaluations for the MCER. 


Table 2. Maximum Considered Earthquake Seismic Design Parameters (Liquefaction) 


Peak Ground Acceleration, Site Class D (PGAM) = 0.655g


Earthquake Magnitude (M) = 7.35


g = force of gravity; PGAM = maximum considered peak ground acceleration 


For structures with a “Moderate” design classification, ASCE 61-14 defines a contingency-level 
earthquake (CLE) as one having a 20 percent probability of exceedance in 50 years (or a return period 
of 224 years). The parameters in Table 3 can be used for structural analyses related to the CLE.


Table 3. Contingency-Level Earthquake Seismic Design Parameters 


Spectral response acceleration at short periods (SS) = 0.659g 


Spectral response acceleration at a period of 1 second (S1) = 0.335g


Site class = D 


Site coefficient (Fa) = 1.5 


Site coefficient (Fv) = 2.7(a)


(a) The coefficient Fv should be used only to calculate the transition period (Ts)
Fa, Fv = short-period (0.2 second) and long-period (1.0 second) site coefficients, respectively 
g = force of gravity 
Ss, S1 = 0.2-second and 1.0-second period spectral accelerations, respectively 
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Based on the CLE seismic design parameters in Table 3, LAI selected the parameters in Table 4 to 
complete seismic liquefaction evaluations for the CLE. 


Table 4. Contingency-Level Earthquake Seismic Design Parameters (Liquefaction) 


Peak Ground Acceleration, Site Class D = 0.466g


Earthquake Magnitude (M) = 6.79


g = force of gravity 


4.1.1 Liquefaction Potential 


Liquefaction is defined as a significant rise in pore water pressure within a soil mass caused by 
earthquake-induced cyclic shaking. The shear strength of liquefiable soil is reduced during large 
and/or long-duration earthquakes as the soil consistency approaches that of a semi-solid slurry. Soil 
liquefaction can result in significant and widespread structural damage if not properly mitigated. 
Deposits of loose to medium dense, granular soil below the water table are most susceptible to 
liquefaction, although non-plastic and low-plasticity cohesive soils may also be susceptible to 
liquefaction. 


Per Section 11.4.7 of ASCE 7-16, liquefaction and lateral spreading susceptibility were evaluated for a 
maximum considered earthquake (MCER) peak ground acceleration of 0.655g. LAI used a design 
earthquake magnitude of 7.35, based on U.S. Geological Survey interactive deaggregations (accessed 
October 12, 2021). Liquefaction and lateral spreading susceptibility were also evaluated for the 224-
year CLE with a site-adjusted peak ground acceleration of 0.466g. A design earthquake magnitude of 
6.79 was used to evaluate the CLE. 


LAI evaluated the liquefaction potential of site soils using the “modified simplified procedure” 
presented by Youd et al. (2001). Where appropriate, LAI incorporated recommendations for 
liquefaction susceptibility evaluation (Idriss and Boulanger 2008). Because subsurface conditions vary 
along the project alignment, the project was divided into five sections, as shown on Figure 2. The 
results of LAI’s liquefaction analyses are summarized below: 


Section 1: The results of LAI’s analyses indicate that soils between 6 and 18 ft bgs will liquefy during 
the 224-year CLE. 


Section 2: The results of LAI’s analyses indicate that soils between 6 and 15 ft bgs and between 24 and 
30 ft bgs will liquefy during the 224-year CLE. 


Section 3: The results of LAI’s analyses indicate that soils between 9 and 15 ft bgs will liquefy during 
the 224-year CLE. 


Section 4: The results of LAI’s analyses indicate that the soils in Section 4 will not liquefy during the 
224-year CLE. 
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Section 5: The results of LAI’s analyses indicate that soils between 7 and 18 ft bgs will liquefy during 
the 224-year CLE. 


Flow liquefaction failures could occur at the replacement bulkhead location; see Section 4.2.1. 
Non-liquefied soil above the liquefied soil will impose significant lateral pressures on the bulkhead. 


4.2 Bulkhead Design 
The following sections include geotechnical recommendations for static and seismic design of the 
replacement bulkhead. 


4.2.1 Lateral Earth Pressures 


The replacement bulkhead should be designed to resist active lateral earth pressures. The use of 
active lateral earth pressures is based on the assumption that soil behind the bulkhead could deform 
and develop an active condition. Theoretical and observed lateral deflections at the top of bulkheads 
designed for active pressures are typically on the order of 0.001 to 0.002 times the height of the wall. 
Lateral deformation is likely to be accompanied by minor vertical ground settlement behind the 
bulkhead. 


Where a bulkhead acts as a cantilevered wall or as a wall with a single row of anchors, the applied 
active lateral earth pressure can be represented by a triangular pressure distribution. Figure 3 presents 
recommended design parameters for active lateral earth pressures for the non-liqu fied condition. This 
earth pressure diagram can be used for all five sections of the wall. 


Estimated design earthquake loads on the bulkhead were based on an interpretation of the 
Mononobe-Okabe pseudo-static method of analysis. LAI has assumed that the new sheetpile bulkhead 
will yield to approximate an active condition, but will not have sufficient horizontal translation to 
justify use of a reduced seismic coefficient, consistent with translating walls. The resulting seismic 
lateral pressure was approximated by a rectangular pressure distribution acting over the bulkhead, as 
shown on Figure 3. 


If the replacement bulkhead will be subject to the influence of surcharge loading within a horizontal 
distance equal to or less than the height of the bulkhead, it should be designed to sustain the 
additional horizontal pressure. It is standard practice to account for traffic and typical construction 
equipment loading with a vertical surcharge pressure of 250 pounds per square foot (psf). Larger 
surcharge loads, such as those imposed by heavy cranes or other concentrated loading, should be 
addressed with use of a higher surcharge pressure. For walls free to rotate during loading, a uniformly 
distributed lateral pressure, as shown on Figures 3 through 7, should be added to the earth pressure 
to account for the anticipated surcharge loading. 


Passive earth pressure criteria for resistance of lateral loads are presented on Figures 3 through 7. The 
passive earth pressures include a factor of safety of about 1.5. 
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The project design should account for differential head conditions created by tides and groundwater 
fluctuations behind the replacement bulkhead. Based on the site groundwater levels observed at the 
time of drilling, tidal fluctuations, and sheetpile permeability, LAI recommends that the bulkhead is 
designed for a head difference of 7 ft. The design lateral pressures presented on Figures 3 through 7 
include this unbalanced hydrostatic force on the bulkhead. 


Figures 4 through 7 present recommended design earth pressures for the liquefied condition for the 
CLE. These figures do not include Section 4 of the bulkhead, because soils along Section 4 are not 
anticipated to liquefy during a CLE. LAI recommends analyzing the bulkhead for two seismic loading 
configurations: 


1. Non-liquefied configuration (static and seismic earth pressures shown on Figure 3). This 
loading configuration, which includes seismic inertial forces, is based on the assumption that 
seismic inertial forces do not occur at the same as soil liquefaction. 


2. Liquefied configuration (earth pressures shown on Figures 4 through 7). This loading 
configuration is based on the assumption that some soils liquify (resulting in an increased load 
on the bulkhead), but liquefaction does not occur at the same time as seismic inertial forces. 


4.2.2 Tieback Anchor Design 


Tieback anchors can be used to reduce sheetpile deflections and bending moments. A tieback anchor 
is a structural element that consists of a steel pre-stressing bar or steel strands installed in grout-filled 
drill holes (in either soil or rock) to transmit an applied tensile load into the ground. Depending on soil 
conditions, holes for tiebacks are drilled open hole, or a temporary casing is used to maintain hole 
stability. Tiebacks include an upper unbonded zone and a lower bonded zone. 


A no-load zone should extend at least 5 ft beyond the back of the wall and upward at an angle of 62 
degrees above horizontal. The bonded length of the tieback anchor, typically 10 to 40 ft long, should 
be located beyond the no-load zone. The Federal Highway Administration (1999) has indicated that 
anchor bond lengths greater than 40 ft are not fully effective. To ensure adequate overburden 
pressure to mobilize full friction between the soil and grout, LAI recommends a minimum depth of 15 
ft from ground surface to the midpoint of the bonded tieback length. The unbonded tieback length 
should be at least 15 ft. 


To develop preliminary estimates of required tieback lengths, a bond length on the order of 40 ft 
could be added to the length of tieback that will be needed to satisfy the no-load zone requirement 
(at least 15 ft). The entire bond length should be located below the lowest layer of liquefiable soil. 
Section 4.1.1. includes the anticipated depths of liquefiable soil layers along each section of the 
bulkhead.


Tieback resistance will be developed from the medium dense to dense Whidbey Formation. Assuming 
small-diameter, straight shaft gravity-grouted ground anchors, a presumptive ultimate transfer load of 
6 kips per foot is recommended for preliminary design. The preliminary maximum allowable anchor 
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design load in soil can be determined by multiplying the bond length by the ultimate transfer load and 
dividing by a factor of safety of 2.0. The actual ultimate transfer load will depend on the contractor’s 
means and methods and should be verified during construction via anchor load capacity testing.  


4.3 Pile Foundations 
The following sections include recommendations for pile design and installation. 


4.3.1 Axial Capacity of Single Piles 


At the time of this writing, recommendations for the axial capacity of single piles were still being 
developed. This information will be provided to the design team once available. 


4.3.2 Downdrag Loads 


At the time of this writing, downdrag load recommendations were still being developed. This 
information will be provided to the design team once available. 


4.3.3 Group Interaction Effect 


At the time of this writing, recommendations for pile group interaction effects were still being 
developed. This information will be provided to the design team once available. 


4.3.4 Lateral Pile Capacity 


At the time of this writing, lateral pile capacity recommendations were still being developed. This 
information will be provided to the design team once available. 


4.3.5 Constructability Considerations 


Pile foundations for marine facilities have been constructed in similar conditions. Marine deep 
foundation contractors typically are equipped to address the soil conditions present at the site. The 
pile foundation axial and lateral capacity may be influenced by equipment and construction 
procedures, and the quality of construction will be greatly influenced by the experience of the 
foundation contractor. 


Installation of sheetpiles and steel pipe piles with a vibratory hammer will produce ground vibrations 
in the vicinity of the pile installation. Though unlikely, ground vibrations associated with installation of 
sheetpiling and steel pipe piles could damage nearby structures. Vibrations occurring in loose sand, 
such as may be present in fill zones along the bulkhead alignment, could result in soil densification 
and ground surface settlement. Ground vibrations producing densification and settlement are 
dependent on a combination of factors, including energy and amplitude of the vibratory hammer, 
number of repetitions, soil properties, pile length, location of the water table, type of pile installation, 
and distance from the pile. 
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Ground surface settlement is typically greatest in the immediate vicinity of the pile and decreases 
with distance from the pile. Pile-driving vibrations have been found to be perceptible to occupants of 
nearby structures; these vibrations occur at lower levels than those that result in building damage. 
Prior to installation of the replacement piles and bulkhead, the Port should complete a visual 
reconnaissance of existing site structures and photograph existing cracks or building distress. LAI also 
recommends that vibration and settlement monitoring are completed during construction.
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5.0 REVIEW OF DOCUMENTS AND CONSTRUCTION OBSERVATIONS 
LAI should be asked to review geotechnical portions of the project plans and specifications for 
consistency with the recommendations in this report. LAI recommends that geotechnical monitoring, 
testing, and consultation are provided during construction to confirm that site conditions are 
consistent with those observed in its explorations, to provide recommendations should conditions 
differ from those anticipated, and to evaluate whether geotechnical construction activities comply 
with project plans/specifications and the recommendations in this report. 
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6.0 USE OF THIS REPORT 
Landau Associates has prepared this report for the exclusive use of the Port of Edmonds and its design 
consultants for specific application to the North Portwalk and Seawall Reconstruction project in 
Edmonds, Washington. No other party is entitled to rely on the information, conclusions, and 
recommendations included in this document without the express written consent of Landau 
Associates. Reuse of the information, conclusions, and recommendations provided herein for 
extensions of the project or for any other project, without review and authorization by Landau 
Associates, shall be at the user’s sole risk. Landau Associates warrants that, within the limitations of 
scope, schedule, and budget, its services have been provided in a manner consistent with that level of 
skill and care ordinarily exercised by members of the profession currently practicing in the same 
locality, under similar conditions as this project. Landau Associates makes no other warranty, either 
express or implied.
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Geotechnical Engineering Report  0173038.010.011 
North Portwalk and Seawall Reconstruction A-1 October 15, 2021 


APPENDIX A 
 FIELD EXPLORATIONS 


Subsurface conditions along the project alignment were explored on March 8, 2021. The exploration 
program consisted of advancing two hollow-stem auger borings (B-1 and B-2) approximately 41.5 feet 
below ground surface. The borings were advanced by Holocene Drilling, Inc., subcontracted by Landau 
Associates, Inc. (LAI), at the approximate locations shown on Figure 2. The boring locations were 
identified using existing infrastructure as a field reference. The ground surface elevation was not 
determined at either exploration location. 


LAI personnel coordinated and monitored the explorations, obtained representative soil samples, 
maintained a detailed record of the subsurface soil and groundwater conditions observed, and 
described the soil by visual and textural examination. Each representative soil type was described 
using the soil classification system shown on Figure A-1, in general accordance with ASTM 
International standard D2488, Standard Practice for Description of Soils (Visual-Manual Procedures).


The summary boring logs on Figures A-2 and A-3 represent LAI's interpretation of site subsurface 
conditions. The stratigraphic contacts shown on the logs represent the approximate boundaries 
between soil types; actual transitions may be more gradual. The soil and groundwater conditions 
depicted are for the specific locations and date reported and may not be representative of other 
locations and/or times. 


Disturbed soil samples were obtained at select intervals using a 1.5-inch-inside-diameter split-spoon 
sampler. A 140-pound automatic hammer, falling approximately 30 inches, was used to drive the 
sampler 18 inches (or a portion thereof) into the undisturbed soil. The number of blows required to 
drive the sampler for the final 12 inches of soil penetration (or a portion thereof) is noted on the 
boring logs, adjacent to the appropriate sample notation.  


Samples were transported to LAI's geotechnical laboratory for further examination and testing. Test 
results and a discussion of testing procedures are presented in Appendix B.  


Upon completion of drilling and sampling, the boreholes were decommissioned in general accordance 
with the requirements in Washington Administrative Code 173-160. 
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Laboratory Soil Testing 
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APPENDIX B 
LABORATORY SOIL TESTING 


Soil samples obtained from the explorations were taken to Landau Associates, Inc.’s geotechnical 
laboratory for further examination and testing. Testing was performed in accordance with the ASTM 
International (ASTM) standard test procedures noted below. 


Natural Moisture Content 
Natural moisture content determinations were performed on select soil samples in general 
accordance with ASTM standard test method D2216, Standard Test Methods for Laboratory 
Determination of Water (Moisture) Content of Soil and Rock by Mass. The results of the moisture 
content determinations are shown as “W = xx” in the “Test Data” column on Figures A-2 and A-3. 


Grain Size Analysis 
Grain size analyses were completed in general accordance with ASTM standard test method D422, 
Standard Test Method for Particle-Size Analysis of Soils. Samples selected for grain size analysis are 
designated with a “GS” in the “Test Data” column on Figures A-2 and A-3. The test results are 
presented on Figures B-1 and B-2. 


U.S. Standard No. 200 Wash Sieve 
To provide an indication of the fines content of site soils, select samples were washed over a 
U.S. Standard No. 200 sieve in general accordance with ASTM standard test method C117, Standard 
Test Method for Materials Finer than 75- m (No. 200) Sieve in Mineral Aggregates by Washing.
Samples selected for U.S. Standard No. 200 washes are designated with a “-200 = xx” in the “Test 
Data” column on Figures A-2 and A-3. 
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APPENDIX C 


Summary Logs of Previous Explorations  
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APPENDIX C 
SUMMARY LOGS OF PREVIOUS EXPLORATIONS 


To supplement its field investigation, Landau Associates, Inc. reviewed previous geotechnical studies 
of the site ( Flowers 2008; Hong West & Associates 1989, 1990; LAI 2002, 2003). Summary logs 
of previous site explorations, along with a site plan showing the approximate locations of the 
explorations, are provided in Appendix C. Not all of the studies included subsurface explorations, and 
summary logs are provided for background only. Site conditions may have changed since the time of 
exploration. 
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Section VI – Other Permits


Section VI Summary:
Narrative


Other permits are not anticipated to be required for this project besides those from the City of Edmonds.
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Section VII – Bond Quantities, Declaration of Covenant, & 
Operation and Maintenance Manual


Section VII Summary:
Narrative


The Bond Quantity Worksheet is a standalone document that can also be submitted to the City of 
Edmonds separately from this document.


A Declaration of Covenant is not required since there are no on-site BMPs proposed.


The Operation and Maintenance Manual is contained in this section and it must be given to the owner
and/or maintenance crew following the construction of the project. 
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North Portwalk and Seawall Reconstruction
300-336 Admiral Way
Edmonds, WA 98020


OPERATION AND MAINTENANCE MANUAL


Date: March 2023
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Operation and Maintenance Manual


This Operation and Maintenance Manual has been created for the North Portwalk and Seawall 
Reconstruction project, a 29,408 sf reconstruction project on the Edmonds waterfront. The existing 
stormwater system will remain, with a water quality BMP being installed for site PGHS. Included in this 
Operation and Maintenance Manual is an 11” x 17” Grading and Drainage Plan sheet showing the 
proposed site and existing stormwater infrastructure. Please note that this map is generated during the 
design phase and may not reflect all changes made in permitting and construction. CG Engineering may 
be contacted for an updated copy of this map once the as-built drawings are completed for the site. The 
contractor will be responsible for the maintenance and operation of all stormwater structures and BMPs 
requiring maintenance during construction and, after construction, responsibility will pass to the owner
and/or maintenance crew. A map of the project area can be seen on the following page in Figure VII-1.


Included in this manual are source control guide sheets as well as maintenance sheets taken from the 
2019 Stormwater Management Manual for Western Washington for the following facilities/activities:


Catch Basins: Concrete structures with steel grates that collect stormwater runoff from the site and act 
as junctions for storm conveyance pipes.


Vegetation Management: Landscaping can include grading, soil transfer, vegetation removal, pesticide 
and fertilizer applications, and watering. Stormwater contaminants include toxic organic compounds, 
heavy metals, oils, total suspended solids, coliform bacteria, fertilizers, and pesticides.


Facilities shall be inspected for defects listed in the following facility sheets. 


Most maintenance tasks are generally reactionary to a defect being found, rather than a matter of 
constant upkeep. It is generally expected that few to none of these defects will be present upon the yearly 
inspection of each facility. The facility sheets list the potential conditions warranting maintenance and the 
expected result following any maintenance. Several engineer’s notes for specific tasks are provided within 
the facility sheets. Unless otherwise noted on the facility sheets the maintenance tasks should be 
performed on an “as needed” basis: (a) when the described defect is visible to whomever performs the 
yearly inspection, or (b) should any defect become apparent between inspections.
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Figure VII-1: Map of project area (from Edmonds GIS)


PROJECT SITE
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Volume IV - Source Control BMPs – December 2014
2-15 


S406 BMPs for Streets/ Highways


Applicable BMPs:


BMP Storage or Transfer 
(Outside) of Solid Raw Materials, By-Products, or Finished Products


Recommended Additional BMPs 


S407 BMPs for Dust Control at Disturbed Land Areas and Unpaved Roadways 
and Parking Lots


Description of Pollutant Sources:


Pollutant Control Approach:


Applicable Operational BMPs:


Techniques for Dust Prevention and Suppression
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Recommended Additional Operational BMPs for Roadways and 
Other Trafficked Areas: 


Additional Recommended Operational BMPs for Dust Generating 
Areas:


S408 BMPs for Dust Control at Manufacturing Areas


Description of Pollutant Sources:
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Applicable Operational BMPs:


Recommended Additional Operational BMPs


S411 BMPs for Landscaping and Lawn/ Vegetation Management


Description of Pollutant Sources:
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Pollutant Control Approach:


Applicable Operational BMPs for Landscaping:


Recommended Additional Operational BMPs for Landscaping: 
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Applicable Operational BMPs for the Use of Pesticides:
Applicable


Operational BMPs for Vegetation Management
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Recommended Additional Operational BMPs for the use of pesticides:


Installing an amended soil/landscape system can preserve both the plant 
system and the soil system more effectively. This type of approach 
provides a soil/landscape system with adequate depth, permeability, and 
organic matter to sustain itself and continue working as an effective 
stormwater infiltration system and a sustainable nutrient cycle. 


For more information, contact the Washington State University (WSU) 
Extension Home-Assist Program, (253) 445-4556, or Bio-Integral 
Resource Center (BIRC), P.O. Box 7414, Berkeley, CA.94707, or EPA to 
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obtain a publication entitled “Suspended, Canceled, and Restricted 
Pesticides” which lists all restricted pesticides and the specific uses that 
are allowed.


Applicable Operational BMPs for Vegetation Management:


Temporary and Permanent Seeding
Mulching Plastic Covering Sodding
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Irrigation: 


Fertilizer Management:


.


RECEIVED
April 26, 2023


CITY OF EDMONDS
PLANNING & DEVELOPMENT


DEPARTMENT







Volume IV - Source Control BMPs – December 2014
2-27 


Integrated Pest Management 


S412 BMPs for Loading and Unloading Areas for Liquid or Solid Material


Description of Pollutant Sources:


Pollutant Control Approach:


Applicable Operational BMPs:


At All Loading/ Unloading Areas:  
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Recommended Treatment BMPs:


S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems


Description of Pollutant Sources:


Pollutant Control Approach:


Applicable Operational BMPs
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where possible


Additional Applicable BMPs:


S418 BMPs for Manufacturing Activities - Outside


Description of Pollutant Sources:


Pollution Control Approach:


Applicable Operational BMP:


Applicable Structural Source Control BMPs:
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No. 5 – Catch Basins
Maintenance 
Component


Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
performed


General Trash & 
Debris 


Trash or debris which is located immediately 
in front of the catch basin opening or is 
blocking inletting capacity of the basin by 
more than 10%.


No Trash or debris located 
immediately in front of 
catch basin or on grate 
opening.


Trash or debris (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of six inches clearance 
from the debris surface to the invert of the 
lowest pipe.


No trash or debris in the 
catch basin.


Trash or debris in any inlet or outlet pipe 
blocking more than 1/3 of its height.


Inlet and outlet pipes free 
of trash or debris.


Dead animals or vegetation that could 
generate odors that could cause complaints 
or dangerous gases (e.g., methane).


No dead animals or 
vegetation present within 
the catch basin.


Sediment Sediment (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of 6 inches clearance 
from the sediment surface to the invert of the 
lowest pipe.


No sediment in the catch 
basin


Structure 
Damage to 
Frame and/or 
Top Slab


Top slab has holes larger than 2 square 
inches or cracks wider than 1/4 inch
(Intent is to make sure no material is running 
into basin).


Top slab is free of holes 
and cracks.


Frame not sitting flush on top slab, i.e., 
separation of more than 3/4 inch of the frame 
from the top slab. Frame not securely 
attached


Frame is sitting flush on 
the riser rings or top slab 
and firmly attached.


Fractures or 
Cracks in 
Basin Walls/ 
Bottom


Maintenance person judges that structure is 
unsound.


Basin replaced or repaired 
to design standards.


Grout fillet has separated or cracked wider 
than 1/2 inch and longer than 1 foot at the 
joint of any inlet/outlet pipe or any evidence of 
soil particles entering catch basin through 
cracks.


Pipe is regrouted and 
secure at basin wall.


Settlement/ 
Misalignment


If failure of basin has created a safety, 
function, or design problem. 


Basin replaced or repaired 
to design standards.


Vegetation Vegetation growing across and blocking more 
than 10% of the basin opening.


No vegetation blocking 
opening to basin.


Vegetation growing in inlet/outlet pipe joints 
that is more than six inches tall and less than 
six inches apart.


No vegetation or root 
growth present.


Contamination 
and Pollution


See "Detention Ponds" (No. 1). No pollution present.


RECEIVED
April 26, 2023


CITY OF EDMONDS
PLANNING & DEVELOPMENT


DEPARTMENT







Volume V – Runoff Treatment BMPs – December 2014 
4-39


No. 5 – Catch Basins
Maintenance 
Component


Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
performed


Catch Basin 
Cover


Cover Not in 
Place 


Cover is missing or only partially in place. 
Any open catch basin requires maintenance.


Catch basin cover is 
closed


Locking 
Mechanism 
Not Working


Mechanism cannot be opened by one 
maintenance person with proper tools. Bolts 
into frame have less than 1/2 inch of thread.


Mechanism opens with 
proper tools.


Cover Difficult 
to Remove


One maintenance person cannot remove lid 
after applying normal lifting pressure.
(Intent is keep cover from sealing off access 
to maintenance.)


Cover can be removed by 
one maintenance person.


Ladder Ladder Rungs 
Unsafe


Ladder is unsafe due to missing rungs, not 
securely attached to basin wall, 
misalignment, rust, cracks, or sharp edges.


Ladder meets design 
standards and allows 
maintenance person safe 
access.


Metal Grates          
(If Applicable)


Grate opening 
Unsafe


Grate with opening wider than 7/8 inch. Grate opening meets 
design standards.


Trash and 
Debris


Trash and debris that is blocking more than 
20% of grate surface inletting capacity.


Grate free of trash and 
debris.


Damaged or 
Missing.


Grate missing or broken member(s) of the 
grate.


Grate is in place and 
meets design standards.


No. 6 – Debris Barriers (e.g., Trash Racks)
Maintenance 
Components


Defect Condition When Maintenance is 
Needed


Results Expected When 
Maintenance is Performed


General Trash and 
Debris


Trash or debris that is plugging more 
than 20% of the openings in the barrier.


Barrier cleared to design flow 
capacity.


Metal Damaged/ 
Missing 
Bars. 


Bars are bent out of shape more than 3 
inches.


Bars in place with no bends more 
than 3/4 inch.


Bars are missing or entire barrier 
missing.


Bars in place according to design.


Bars are loose and rust is causing 50% 
deterioration to any part of barrier.


Barrier replaced or repaired to 
design standards.


Inlet/Outlet 
Pipe 


Debris barrier missing or not attached to 
pipe


Barrier firmly attached to pipe
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No. 18 – Catchbasin Inserts
Maintenance 
Component


Defect Conditions When Maintenance is 
Needed


Results Expected When
Maintenance is Performed


General Sediment 
Accumulation


When sediment forms a cap over the 
insert media of the insert and/or unit.


No sediment cap on the insert 
media and its unit.


Trash and 
Debris 
Accumulation


Trash and debris accumulates on insert 
unit creating a blockage/restriction.


Trash and debris removed 
from insert unit. Runoff freely 
flows into catch basin.


Media Insert Not 
Removing Oil


Effluent water from media insert has a 
visible sheen.


Effluent water from media 
insert is free of oils and has no 
visible sheen.


Media Insert 
Water Saturated


Catch basin insert is saturated with water 
and no longer has the capacity to 
absorb.


Remove and replace media 
insert


Media Insert-Oil 
Saturated


Media oil saturated due to petroleum spill 
that drains into catch basin.


Remove and replace media 
insert.


Media Insert Use 
Beyond Normal 
Product Life


Media has been used beyond the typical 
average life of media insert product.


Remove and replace media at 
regular intervals, depending on 
insert product.
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SAMPLE ACTIVITY LOG


DATE FACILITY MAINTENANCE PERFORMED RESULTS / NOTES
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