




 

City of Kirkland  
Marina Park Pier Expansion Study 

CONTENTS 
INTRODUCTION ....................................................................................................................................................... 1 

BACKGROUND .......................................................................................................................................................... 2 

EXISTING SITE CONDITIONS ............................................................................................................................... 3 

EXISTING MARINE STRUCTURES................................................................................................................................ 3 
COASTAL ENVIRONMENT .......................................................................................................................................... 4 
NATURAL ENVIRONMENT .......................................................................................................................................... 5 

STAKEHOLDER PARTICIPATION ....................................................................................................................... 6 

ALTERNATIVES ANALYSIS ................................................................................................................................... 7 

ALTERNATIVE 1 ......................................................................................................................................................... 9 
ALTERNATIVE 2 ....................................................................................................................................................... 11 
ALTERNATIVE 3 ....................................................................................................................................................... 13 
PILE-SUPPORTED FIXED PIERS VERSUS FLOATING DOCKS ...................................................................................... 15 
PHASING CONSIDERATIONS ..................................................................................................................................... 16 
LIFE CYCLE CONSIDERATIONS ................................................................................................................................ 16 

POTENTIAL GRANT FUNDING SOURCES ....................................................................................................... 18 
AQUATIC LANDS ENHANCEMENT ACT (ALEA) ...................................................................................................... 18 
BOATING INFRASTRUCTURE GRANT (BIG) .............................................................................................................. 18 
BOATING FACILITIES PROGRAM (BFP) .................................................................................................................... 18 
CLEAN VESSEL ACT (CVA) ..................................................................................................................................... 18 

REGULATORY REQUIREMENTS ....................................................................................................................... 19 

CONCLUSION .......................................................................................................................................................... 21 

APPENDICES ............................................................................................................................................................ 23 

A – OPINION OF PROBABLE COSTS 
B – ENVIRONMENTAL MEMO 
C – ALTERNATIVE GRAPHICS 
D – STAKEHOLDER COMMENTS 
E – PRELIMINARY WAVE CALCULATIONS 
F – SHORELINE STRUCTURES ASSESSMENT 

FIGURES 

FIGURE 1.  VICINITY MAP. .................................................................................................................................... 2 

FIGURE 2.  MARINA LAYOUT CONCEPTS - ALTERNATIVE 1. .................................................................. 10 

FIGURE 3.  MARINA LAYOUT CONCEPTS - ALTERNATIVE 2. .................................................................. 12 

FIGURE 4.  MARINA LAYOUT CONCEPTS - ALTERNATIVE 3. .................................................................. 14 

TABLES 

TABLE 1.  STORM WAVE CONDITIONS AT THE MARINA SITE. ................................................................ 4 

TABLE 2.  PILE-SUPPORTED FIXED PIERS. .................................................................................................... 15 

TABLE 3.  FLOATING DOCKS ............................................................................................................................. 15 

 



 

City of Kirkland 1 
Marina Park Pier Expansion Study 

INTRODUCTION 

The City of Kirkland’s Marina Park Pier provides valuable access to Lake Washington for 
Kirkland residents and visitors.  The pier is a vibrant part of the downtown community, 
providing public access and recreational opportunities, commercial cruise boat operations, guest 
moorage, and revenue from visitors spending time in Kirkland.  BST Associates conducted a 
Waterfront Demand Assessment for the facility in 2015.  The demand assessment demonstrated 
the high value of Kirkland guest moorage facilities and the economic value to City businesses 
from visitors that utilize the pier facility.  The guest moorage slips at Marina Park Pier provide 
64 percent of the public transient moorage slips on Lake Washington.  The Demand Assessment 
showed demand for additional commercial, residential, and transient moorage at the facility, with 
87 percent of survey respondents saying they would use transient moorage in Kirkland if more 
were provided and operational and availability improvements were made at the facility.  

The City of Kirkland requested that Reid Middleton, along with our subconsultant, The 
Watershed Company, perform an engineering and environmental feasibility study to determine 
potential expansion alternatives for the facility that will provide additional guest moorage and 
tour vessel facilities.  This report summarizes the alternatives analysis and preliminary 
engineering and environmental review of the alternatives completed for the Marina Park Pier 
Expansion Feasibility Study.  A planning level opinion of probable costs for the alternatives is 
included to provide information for pursuit of grants and funding for the selected alternative.   

The engineering and environmental analysis process developed alternatives that increase the 
number of moorage slips at the facility.  The alternative plans were reviewed for general 
feasibility of permitting, funding, and implementation.  A variety of critical elements were 
analyzed for the process, including site environmental conditions, existing infrastructure 
conditions and remaining life cycle, operational requirements, long-term durability and 
maintenance requirements, code requirements, and regulatory requirements.  Discussions with 
stakeholders, including City staff, park board members, tour vessel operators, and others, were 
conducted to get general feedback on the alternatives and incorporate stakeholder goals and 
objectives into the alternatives where feasible.    

This study focuses on the in-water moorage elements of the Marina Park Pier facility.  The study 
does not include detailed analysis of upland features, such as parking, pedestrian circulation, 
support buildings, restrooms, and other elements that the City may elect to improve or expand as 
part of the overall park planning and management to support increased use of the in-water 
portions of the park facility.  The study also does not include detailed engineering for the facility.  
A detailed engineering analysis, including optimizing the configuration of the breakwater 
structures, and a full permitting process will be required to implement the selected alternative.    

A range of preliminary alternatives were developed for the expansion of the moorage facilities.  
Based on initial review and feedback from City staff, these alternatives were refined into three 
proposed alternatives.  Each alternative can be implemented in phases.  The following sections 
provide information on the site, alternatives, advantages and disadvantages, costs, and feasibility 
of the alternatives for expansion of the Kirkland Marina Park Pier moorage facility.   
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BACKGROUND  

The City of Kirkland owns and operates the Marina Park Pier facility on Lake Washington, in 
the heart of downtown Kirkland (see Figure 1, Vicinity Map).  The facility consists of upland 
parking areas, an upland park area with lawn, pathways, a pavilion, shoreline access to the beach 
area, a boat launch, a pier facility that provides moorage for approximately forty-one boats, a 
tour boat dock, and other site features.  The park facility and surrounding businesses are heavily 
utilized by residents and visitors arriving by car or by boat.   

The City would like to expand the Marina Park Pier facility to provide additional guest moorage, 
provide additional capacity for tour boat access and moorage, and increase access to downtown 
Kirkland.  

 

 

Figure 1.  Vicinity Map. 
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EXISTING SITE CONDITIONS  

The elements of the existing site for the marina include the existing marine structures, the coastal 
environment, and the natural environment. 

Existing Marine Structures 

The existing marina structures consist of pile-supported fixed piers.  The piers are over thirty 
years old and constructed with timber piles, pile caps, stringers, and decking.  The pier’s main 
walkways and laterals are approximately 10 feet wide.  The piers are maintained by the City but 
are deteriorating due to age and exposure.   

On the north side of the marina, an L-shaped pier adjacent to the concrete boat ramp provides 
temporary tie-up and staging for boat ramp users.  No overnight moorage is allowed on this pier.  
The pier has one overhead light nearshore but no other utilities.  On the south side of the marina, 
a pier with three laterals provides space for both transient day use and overnight moorage.  
Overnight moorage is allowed on these piers, with the exception of the commercial moorage 
area.  These piers include power along the south side of the main walkway, overhead light 
fixtures along the docks, and a standpipe fire protection system. 

An existing outfall structure is located south of the north dock.  Design and layout of the piles or 
other structures will need to avoid this area to prevent impacts to the outfall as a result of marina 
expansion.  

The main walkway pier services the three laterals, called A through C Docks for the purpose of 
this report, and has grated decking from the shore to the C Dock lateral.  The main walkway 
provides linear moorage along the south side of the pier, with eight slips that have power 
(30 Amp), and linear moorage along both sides of the pier waterward of the C Dock lateral for 
commercial tour boats.  

A Dock consists of linear moorage, B Dock consists of double slips with side-tie moorage on the 
T-head, and C Dock consists of linear moorage on the west side and slips on the east side.  
B and C Docks are angled to provide moorage slips with boat bows into the predominant 
southwest wind direction.  All three docks have tie-off cleats for boat slips and a combination of 
cleats and timber bullrail to tie off to the linear moorage. 

The City conducted a City-wide Shoreline Structures Assessment in 2014 that describes the 
general conditions of the shoreline and fixed piers at the park facility (see Appendix F).  The 
assessment identified elements of the structures that have significant deterioration, including 
wood decking in areas where the decking has not been replaced, horizontal bracing beams, and 
firewalls under the pier structure.  The report also identified some decay at certain piles and pile 
caps.  

In addition to the deterioration identified in the Shoreline Structures Assessment report in 2014, 
the pier is periodically subject to impact damage from vessels due to docking operations, 
particularly during high wind and storm conditions.  For example, two separate sections of the 
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pier structure were damaged in 2017 due to impact from docking boats.  The City has 
implemented maintenance and repair projects, such as decking replacement, and damage repairs 
to address the immediate needs of the existing docks.   

It is estimated that the existing structures have a remaining life of ten to twenty years, depending 
on maintenance, rate of deterioration, and frequency of impact damage to the structure.   

Coastal Environment 

Kirkland Marina Park is located on the east shore of Lake Washington.  The site is exposed to 
wind waves, wakes, currents, and lake level fluctuations. 

The Lake Washington water level fluctuations are controlled by the U.S. Corps of Engineers at 
the Hiram Chittenden Lock facility in the Ship Canal.  Lake Washington’s water level is 
mandated by congress to a limited variation of two feet.  The Corps generally lowers the lake to 
its lowest levels in February or March of each year in anticipation of the spring snow melt and 
runoff, with the lake rising in elevation to its higher limit in the spring and summer.   

The marina site is exposed to wind-generated storm waves, primarily from the northwest and 
southwest across Lake Washington.  Storm waves in Lake Washington are generated by wind 
blowing over the water.  The wave characteristics are dependent on wind speed, duration, fetch 
(distance over water), water depth, and other factors.   

A preliminary two-dimensional wave forecasting analysis, using the Corps of Engineers’ 
Automated Coastal Engineering Analysis (ACES) program to determine preliminary design 
wave conditions at the facility, was conducted as part of the feasibility analysis (see 
Appendix E).  The analysis predicts a design Significant Wave Height and Wave Period for the 
facility under storm conditions.  The Significant Wave Height represents the average of the 
highest one-third of the waves that may occur and generally correlates with the wave height an 
observer would report if watching a series of waves pass by.  The wave period is the time it takes 
between one wave crest passing a point and the next wave crest to pass the same point.  The 
shorter the period, the closer the wave crests are together.  Table 1 shows the preliminary design 
wave conditions that occur at the facility based on this analysis.  A detailed, three-dimensional 
modeling analysis is recommended as part of the project’s design phase to optimize the entrance 
and breakwater configuration.   

Table 1.  Storm Wave Conditions at the Marina Site. 

Wind Direction Fetch Distance 
(miles) 

Significant Wave 
Height (Feet) 

Significant Wave 
Period (sec) 

Southwest 4.92 6.26 4.82 

Northwest 4.83 2.86 3.32 

Lake Washington is also subject to seiches, which are long period waves that can travel the 
length of the lake.  These seiches generally do not affect small vessels, since the water level rises 
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and lowers slowly under these conditions, but they can be felt by boaters when the water rises 
and lowers as the seiche passes through a marina facility.    

The marina is exposed to wakes from vessels in all directions.  Sources include boat ramp 
operations to the north, Kirkland Yacht Club Marina operations to the south, and boats passing in 
front of and around the marina facilities.  Boat wakes in Lake Washington can vary but are 
typically of a short period, ranging from 2 to 5 seconds.  Wake heights from smaller recreational 
boats tend to range between one half to just over one foot in height.  Larger wakes can occur 
from other types of vessels.  Wakes are of short duration but will be highly repetitive at this 
location. 

There are no specific code requirements for operational conditions within a recreational marina.  
Guidelines are published by various organizations to provide general guidance on “Good” wave 
climates in marinas.  The American Society of Civil Engineers’ Planning and Design Guidelines 
for Small Craft Harbors generally recommends that short period wave conditions approaching 
the boats from the front should not exceed one foot in wave height on an annual basis and should 
not exceed one-half foot if approaching the vessels from the side.  The guidelines also 
recommend that the wave heights within the marina facility for good moorage operations should 
not exceed two feet in height for fifty-year storm events.    

Natural Environment 

A variety of natural environment and habitat features must be considered in the planning, design, 
permitting, and operation of an expanded moorage facility at Kirkland Marina Park.  The 
Watershed Company reviewed the general ecological conditions at the site and summarized the 
information in their report (see Appendix B).   

 



 

City of Kirkland 6 
Marina Park Pier Expansion Study 

STAKEHOLDER PARTICIPATION  

During the study period, several meetings were held with staff, users, City boards and 
committees, and tour vessel operators (Argosy Cruises and Waterways Cruises and Events).  
Initial meetings provided input on goals and objectives for the project from a variety of 
perspectives, including park use and demand, economic development, operational needs, 
maintenance items, environmental and site considerations, and other inputs.  Once preliminary 
draft concepts were developed, additional meetings were held to refine the concepts into three 
alternatives base on initial input.  The three alternatives were discussed further at staff, Park 
Board, and committee meetings.   

The comments received at these meetings are summarized in Appendix D.  The comments 
covered a range of project elements, such as funding, environmental stewardship, safety and mix 
of uses, scale of the expansion, views from the park, operating requirements, and others.  The 
potential for phasing various elements of the project (including the north and south docks), a 
small hand-carried boat dock, and other elements were also discussed.  

Some of the main comments regarding the expansion include: 

• Provide separation between the swim beach, non-motorized, novice boaters, and 
commercial vessels.  

• Remove Alternative 3 as too oversized and expensive. 
• Provide potential for adding long-term moorage.  
• Maintain views from the shoreline.  
• Provide protection from waves for all users (commercial tour boats, recreational boaters, 

non-motorized, etc.). 
• 300 to 400 feet of moorage is needed for commercial passenger vessels.  
• Prefer moorage to have utilities (water and power) and available sewage pumpout. 
• Upland development of amenities is needed.  
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ALTERNATIVES ANALYSIS 

Three alternatives were developed for expansion of the existing facility.  The factors that 
informed the development of the alternatives include site conditions, land ownership, legal and 
code requirements, published guidelines for design of moorage facilities, and stakeholder input.  

The site is bordered by property lines and rights-of-way to the north and south that control the 
north and south extent of the expansion options.  The existing boat ramp facility also impacts the 
expansion options to the north.  The existing boat ramp dock and main south dock run along the 
north and south property lines, respectively.  The newer City Shoreline Master Program 
provisions for docks require ten-foot setbacks from property lines.  Once an alternative is 
selected for implementation and design begins, it should be determined if the alignment with the 
existing docks can be maintained or if a slight adjustment in the new dock locations will be 
required.  

The outer waterward limit of the expansion is controlled by the locations of the Inner and Outer 
Harbor Lines.  These are legal lines established by Congress related to ownership of submerged 
lands.  The City owns the property up to the Inner Harbor Line and can construct structures out 
to this line.  The area between the Inner Harbor Line and Outer Harbor Line is considered waters 
of the state and is managed by the Department of Natural Resources (DNR).  Any structures in 
this area will require approval and a long-term lease from the DNR.  No structures may be built 
beyond the Outer Harbor Line.  Two alternatives were developed within the Inner Harbor Line 
and one alternative was developed that extends to the Outer Harbor Line.   

All alternatives include the following elements: 

• Increase in total number of slips and linear moorage. 
• A minimum of four hundred linear feet of moorage for commercial tour boats. 
• Additional tie-up locations and a staging area for the adjacent existing boat launch. 
• Water hose bibs on all docks. 
• Power to all moorage slips (power to some smaller slips may not be necessary and may 

be eliminated in the design phase). 
• A new fire protection system for the marina, as required by code. 
• Addition of a boat sewage pumpout facility, as required by code. 
• A small boat float for activities such as kayaks, canoes, and stand-up paddleboards. 
• Improved protection and operation within the marina if a breakwater is installed. 
• Potential for phasing of construction. 
• Americans with Disabilities Act (ADA) accessible slips and access, in conformance with 

code requirements. 
• Signage and markers to prevent motorized boats from entering the shallow swim and 

beach areas. 

Each of the alternatives could be constructed of pile-supported fixed piers, floating docks, or a 
combination of the two.  The advantages and disadvantages of the two types of systems are 
discussed later in this report.  The breakwaters shown are based on a pile-supported concrete 
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panel wave wall.  If floats are selected for the interior marina structures, a floating breakwater 
configuration may also be feasible.    

Schematic locations of breakwaters are shown in each alternative.  The site’s greatest exposure 
to storm wind and waves is to the southwest; therefore, the entrance and interior of the marina 
must be protected from storm conditions from the southwest.  The site is also exposed to the 
northwest.  While the wind and wave conditions from the northwest are not as severe as from the 
southwest, higher than recommended wave conditions may occur during northerly wind events.  
The breakwater configuration should protect the interior of the marina from both southwest and 
northwest wind conditions.  Approaching waves will reflect off of structures and wrap around 
the breakwaters.   

As a first step in the design and permitting process, a detailed engineering analysis to refine the 
breakwater and outer dock configurations and type is recommended.  This analysis would refine 
the layout to optimize the entrance configuration and may include modifications to the outer 
docks and outer breakwater layout, which could increase or decrease the size, location, and 
orientation of the stand-alone outer breakwater or change the opening width and angling of the 
outer docks and breakwaters.   

While this report does not include analysis of upland features and support facilities, additional 
upland improvements, such as restroom facilities, parking, sidewalks, and other elements, may 
be required to support the increased use from each of the alternatives.   

The alternatives and potential for phasing of the alternatives are shown in Appendix C. 
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Alternative 1 

Alternative 1 would leave the existing north and south pier structures in place and add moorage 
by extending the marina out to the inner harbor line (see Figure 2).  Two main walkways (North 
and South) would extend along the property line and inner harbor line, allowing a central 
entrance to the marina.  All dock laterals off the main walkways would consist of boat slips, with 
the exception of the west side of B Dock, where there is not enough space for slips and linear 
moorage is provided instead.  All laterals are angled to match the angle of the existing docks and 
provide moorage bow-in to the predominant wind direction.  

This alternative has a linear breakwater located in the DNR lease area to provide protection for 
the marina entrance.  A DNR lease for the breakwater area would be required to construct this 
outer breakwater.  If this alternative is selected, the specific length and location of this outer 
breakwater and the increase in benefit versus the cost and long-term lease costs of this structure 
should be determined in the initial engineering analysis.   

This alternative would increase the total number of boat slips from 41 to 120 and the linear 
moorage from 2,422 feet to 5,605 feet. 

Advantages of Alternative 1 include minimal disruption to the use of the existing docks, angled 
docks with the bow or stern of the moored vessels facing into the predominate strongest wind 
direction from the southwest, an additional staging area for trailer boat ramp operations, the 
ability to construct a breakwater around the perimeter of the facility, the ability to phase the 
project, and a lower initial cost due to retainage of the existing docks. 

Potential disadvantages include angled slips that create inefficiencies in the layout and 
difficult-to-use angled areas in the dock layout and dock extensions partially blocking the view 
corridor from the beach.  The existing docks are not replaced in this alternative, but replacement 
would be required in the future.   

The costs for Alternative 1 would be approximately $15 million for a combination of floats and 
pile-supported fixed piers with a breakwater, or approximately $18.5 million for pile-supported 
fixed piers with a breakwater.  Cost estimate assumptions and details are included in the opinion 
of probable costs in Appendix A. 
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Alternative 2 

Alternative 2 would leave the majority of the existing north pier structure in place but would 
remove the L-head end of the north pier and all of the south pier structures (see Figure 3).  
Moorage would be added by extending the marina out to the inner harbor line and adding laterals 
off the main walkways.  Two main walkways (North and South) would extend along the property 
line to the inner harbor line.  Laterals oriented parallel to the inner harbor line would extend from 
the North and South main walkways while allowing a central entrance to the marina.   

All dock laterals off the main walkways would consist of boat slips, with the exception of the 
east side of Docks B and F, where there is not enough space for slips and linear moorage is 
provided instead.  All laterals are aligned with the property lines to use the available space 
efficiently.  The existing north main walkway dock would not be replaced in this alternative, but 
replacement would be required in the future.   

This alternative has a linear breakwater located in the DNR lease area to provide protection for 
the marina entrance.  A DNR lease for the breakwater area would be required to construct this 
outer breakwater.  If this alternative is selected, the specific length and location of this outer 
breakwater and the increase in benefit versus the cost and long-term lease costs of this structure 
should be determined in the initial engineering analysis.   

This alternative would increase the total number of boat slips from 41 to 122 and the linear 
moorage from 2,422 feet to 5,842 feet. 

The advantages of Alternative 2 include an efficient layout utilizing the majority of available 
space, efficient boater access and movement/use, an open view corridor from the center of the 
park down the channel between the docks, and replacement of the majority of the docks with 
new construction.  Potential disadvantages include a higher cost than Alternative 1 and that the 
existing docks not replaced in this alternative will require replacement in the future.    

Alternative 2 costs would be approximately $17.6 million for a combination of floats and/or 
pile-supported fixed piers with breakwaters, or approximately $25.5 million for pile-supported 
fixed piers with breakwaters.  Cost estimate assumptions and details are included in the opinion 
of probable costs in Appendix A.  
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Alternative 3 

Alternative 3 would leave the existing north pier structure in place but remove the south pier 
structures (see Figure 4).  Moorage would be added by extending the marina out to the outer 
harbor line and adding laterals off the main walkways.  The North main walkway would extend 
along the property line to the outer harbor line.  The South main walkway would extend to 
approximately halfway between the inner and outer harbor lines and then turn to the north to 
provide an entrance to the marina.  Laterals oriented parallel to the harbor lines would extend 
from both the North and South main walkways.   

Dock laterals off the main walkways would consist of boat slips, with the exception of the east 
side of Docks B and F, where there is not enough space for slips and linear moorage is provided 
instead.  A portion of the east side of J Dock and the north/south portion of the South main 
walkway are designed for linear moorage as well.  All laterals are aligned with the property lines 
to use the available space efficiently. 

This alternative would increase the total number of boat slips from 41 to 180 and the linear 
moorage from 2,422 feet to 9,077 feet. 

The advantages of Alternative 3 include easier boater access and movement/use, an open view 
corridor from the center of the park down the channel between the docks, replacement of the 
majority of the docks with new construction, and the greatest increase in number of new slips 
and linear moorage.  

Potential disadvantages include a higher cost than the other alternatives, the marina being more 
exposed due to the layout extending beyond the adjacent marina, and a DNR lease agreement 
and fee required for the entire area between the inner and outer harbor lines.  The existing north 
main walkway dock would not be replaced in this alternative, but replacement would be required 
in the future.  The additional moorage space would require additional upland development, such 
as parking, restrooms, or a management office. 

Alternative 3 costs would be approximately $24.2 million for a combination of floats and/or 
pile-supported fixed piers with breakwaters, or approximately $35.3 million for pile-supported 
fixed piers with breakwaters.  Cost estimate assumptions and details are included in the opinion 
of probable costs in Appendix A. 
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Pile-Supported Fixed Piers versus Floating Docks 

The proposed new structures for each alternative could be constructed with pile-supported fixed 
piers or with floating docks.  Tables 2 and 3 summarize the advantages and disadvantages for 
each construction type. 

Table 2.  Pile-Supported Fixed Piers. 

Advantages Disadvantages 
While breakwaters are recommended for any 
alternative to create safe moorage conditions 
within the marina facility, fixed piers can be 
constructed without breakwater protection, 
similar to the existing conditions. 

Generally more expensive than floating docks 
due to additional piles and construction 
requirements. 

Since the decking is fixed and above the water 
line, a fixed pier system provides a steady and 
stable walking surface for pedestrians. 

Requires more piles than floating docks.  

The deck can be fully grated to minimize 
shading of the natural substrate from overwater 
coverage.  

May be more difficult for small boats to access 
the deck at low lake levels due to larger distance 
between deck elevation and low lake elevation.  

Maintenance can be done from the deck with 
replacement of individual elements, such as 
decking or superstructure components.   

Longer on-site construction time frame due to 
more piling and construction of superstructure on 
site.  

Utilities can be routed under the pier, out of the 
water, making them easier to access and 
maintain.   

 

 
Table 3.  Floating Docks 

Advantages Disadvantages 
Generally less expensive than fixed piers. Requires breakwater for protection. 
Majority of fabrication is done off site, 
minimizing construction time required on site. 

Allows less light penetration to natural substrates 
due to flotation units. 

May be preferred by recreational and 
commercial users due to maintaining constant 
deck height above the water surface. 

Moves with waves and wakes and is therefore not 
as stable a walking surface as piers. 

Floating docks can be disconnected and 
relocated or reconfigured in the future 
(reconfiguration will require a change in the 
pile layout).   

Repair of float modules may require replacement 
or removal for repairs, depending on type of float 
system.   

 Requires gangways from any fixed pier access 
structures to the floats, requiring space and a 
sloped access that must meet ADA requirements.  

 Utilities are routed internal to or alongside the 
floats and can be more difficult to access and 
maintain. 
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Phasing Considerations 

All three alternatives can be implemented in phases.  Potential phasing scenarios for 
Alternatives 1 and 2 are shown in the graphics in Appendix C.  One phasing option for these 
alternatives is to construct the new north docks and the extension of the main south dock and 
outer south dock lateral first, followed by construction of the main south dock laterals at a later 
time.  This provides an opportunity to utilize the existing south docks over their remaining life 
cycle and then replace them with a new or revised configuration in the future when the existing 
south docks are removed.   

The small hand-carried boat float facility could be constructed as a stand-alone project or as part 
of any of the phases of the selected alternative.   

It is recommended that the outer perimeter breakwater be installed as part of the first phase of the 
project, since the breakwater will provide suitable conditions within the marina for moorage and 
will protect the new structures from high wave conditions.     

Life Cycle Considerations 

When the existing timber pile-supported fixed piers were inspected in 2014, it was determined 
that many components of the structures have less than 5 years of life expectancy remaining.  The 
City is working to repair some of these deteriorated areas, and it is anticipated that the repairs 
will extend the life expectancy of the pier structures approximately 10 to 20 years. 

The expected life cycle of the new facilities will depend on factors such as materials of 
construction, type of construction, maintenance, and operational impacts.  The new docks will 
likely be constructed with steel or concrete piling for longevity and regulatory considerations.  
These piling, if not damaged by impact during installation or operations, can have a life 
expectancy of 50 years.   

There are many material choices available for the fixed-pier superstructure materials, such as 
timber, galvanized steel, aluminum, composite, and other materials.  The longevity of the fixed 
pier structures will depend on the materials of construction but is generally from 25 years for 
timber structures to 50 years for galvanized steel or composite materials.  These life expectancies 
assume routine maintenance and repairs are done throughout the life cycle of the structures.   

The material options for construction of new floating docks include concrete floats, timber 
framing with flotation tubs, and steel or aluminum framing with flotation tubs.  Solid 
full-concrete-pontoon floats may not be allowed at this location, due to permitting agency 
requests for grated decking, or may require additional mitigation.  Strong fiberglass grating is 
recommended for the decking surface of the floats to meet regulatory requirements and to stand 
up to the high public use of the facility.  Float system surfacing can also be constructed with a 
combination of grated sections and solid concrete panel sections.  If floats are selected for the 
preferred alternative, a design analysis should be done to determine the construction materials for 
the float system based on life cycle, maintenance, and other consideration factors.   
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The life expectancy of floating docks behind a breakwater would be approximately 
40 to 50 years for concrete floats, 25 to 35 years for timber/tub floats, and 35 to 45 years for 
steel/tub or aluminum/tub floats.   

A breakwater system is recommended for any new or expanded facility to provide suitable 
moorage conditions.  Given the high wave conditions during storm conditions at the site, floating 
docks should not be installed at this location without a breakwater.  Life expectancy of fixed 
structures will also be extended if a breakwater system is installed, since the facility will be 
protected from extreme wave conditions and the operational impacts from boating activities due 
to rough wave conditions will be reduced.  If a breakwater similar to the one at the adjacent 
Kirkland Yacht Club (steel piles and concrete panels) is installed at the marina and properly 
maintained, it is anticipated that the breakwater would have a life expectancy of 50 years. 
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POTENTIAL GRANT FUNDING SOURCES 

The marina is for public access and use, which allows for several potential sources of grant 
funding for the renovation and expansion.  The majority of these grant programs are 
administered by the Washington Recreation and Conservation Office.  The majority of funding 
for the grant programs comes from state funds, such as a portion of the gas tax from boater usage 
and aquatic land leases for Geoduck harvesting, as well as federal funding of boat and public 
waterfront access.  The grant programs have various requirements, schedules, and deadlines, so 
timing of preparation and submittal for grant applications is important for potential project 
funding. 

Aquatic Lands Enhancement Act (ALEA) 

The ALEA provides funding to buy, protect, and restore aquatic lands habitat and to provide 
public access to the waterfront.  Funding is provided by the Washington Department of Natural 
Resources.  The program requires 50 percent matching funds, and the grant limit is $500,000 for 
restoration, improvement, or development projects.  These funds are often used for public access 
piers that get pedestrians out over the water.   

Boating Infrastructure Grant (BIG) 

The BIG program provides funding to develop and renovate boating facilities for recreational 
guest moorage facilities for motorized boats 26 feet and larger, and for boater education.  
Funding is provided by a portion of the Federal Aquatic Resources Trust Fund.  The program 
requires 25 percent matching funds.  There are two funding categories:  Tier 1 and Tier 2.  The 
Tier 1 grant is competed for at the state level and is limited to $191,760 per project, and the 
Tier 2 grant is competed for at the national level and is limited to $1,440,645 per project. 

Boating Facilities Program (BFP) 

The BFP provides funding to acquire, design, build, and renovate motorized guest moorage 
boating facilities.  Funding is provided by a portion of the gasoline tax paid by boaters in 
Washington State and is for projects that provide guest moorage or launching facilities for 
recreational motorized boats.  The program requires 25 percent matching funds, and the grant 
limit is $1 million for all project types. 

Clean Vessel Act (CVA) 

The CVA provides funding for the construction, renovation, operation, and maintenance of 
pumpout stations and waste reception facilities for recreational boaters, and for educational 
programs that inform boaters of the importance of proper sewage disposal.  Funding is provided 
by the Sport Fish Restoration and Boating Trust Fund.  The program requires 25 percent 
matching funds. 
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REGULATORY REQUIREMENTS 

Replacement of the existing in-water marina structures with new moorage facilities will require 
permits from federal, state, and local agencies.  A proposed replacement/expansion project 
would be reviewed for a variety of considerations, including navigation, water quality, fish life 
and endangered species, and protection of tribal interests.  Additional upland considerations 
could be raised at the local level, including access, parking, and utilities.  

Design of the expanded marina will be required to demonstrate compliance with mitigation 
sequencing procedures.  Generally, this involves showing that impacts (in this case, new 
overwater coverage) have been avoided to the maximum extent feasible.  For those unavoidable 
impacts, design should include use of all appropriate minimization measures.  Finally, mitigation 
must be provided for all unavoidable impacts.  The previously prepared Demand Assessment 
will be key in documenting the need for new overwater coverage.  City data regarding summer 
usage rates will help demonstrate the need for the requested number of moorage slips.  The 
alternatives analysis described in this study may also be beneficial in demonstrating that the 
proposed expansion was the least impactful alternative that fulfilled the project purpose.  The 
same criteria would apply to the breakwater (demonstration of need and smallest feasible 
structure). 

Specific minimization techniques likely to be required include the use of grated decking to 
reduce shading impacts; minimizing structures within the nearshore area (i.e., within 30 feet of 
the Ordinary High Water Mark (OHWM)); limiting the width of walkways, ells, and fingers; 
minimizing pile sizes; and establishing pumpout facilities.   

Additional minimization measures include compliance with state and federal restrictions on the 
timing of in-water construction activities.  The Corps of Engineers and WDFW dictate that all 
in-water work, including pile driving activities, must occur between July 16 and March 15.  This 
restriction is intended to ensure that endangered fish species are not present in the project area 
during construction.   

Any increase in overwater cover at the site will require some form of mitigation.  Removal of 
overwater structures, including at other shoreline park locations, can achieve this requirement.  
Additionally, the removal of hardened shoreline stabilization or the planting of native shoreline 
vegetation can be proposed.  There are some mitigation opportunities at Marina Park, but likely 
not enough to offset impacts associated with any of the three alternatives.  Mitigation efforts may 
have to occur at other shoreline park locations in order to offset all impacts.  A thorough 
mitigation plan, documenting all mitigation components (and locations) would be required as 
part of permitting efforts.  Overall, the selected mitigation approach must result in no net loss of 
shoreline ecological functions.   

Specific permits required for implementation of the selected alternative are outlined below.   
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City of Kirkland  

• Shoreline Substantial Development Permit 
• State Environmental Policy Act (SEPA) Review 
• Building Permit 

State 

• Washington Department of Fish and Wildlife – Hydraulic Project Approval (HPA) 
• Washington Department of Ecology – Water Quality Certification and Coastal Zone 

Management Consistency Determination 
• Washington Department of Natural Resources – Aquatic Use Authorization  

Federal 

• U.S. Army Corps of Engineers – Individual Permit, including the following reviews: 
o Section 7 of the Endangered Species Act – review by U.S. Fish and Wildlife 

Service and National Marine Fisheries Service 
o Section 106 of the National Historic Preservation Act 

In addition to the permits outlined above, one or more tribes would be expected to comment on 
the project through either the SEPA process or the Corps permit review.  Tribal concerns would 
primarily relate to impacts on fish habitat and the tribes’ ability to maintain fishing practices.   

Permit applications submitted for the selected alternative should include all proposed phases.  
The regulatory agencies will want to review all aspects of the project, including future phases, at 
the same time.  An on-site pre-application meeting to introduce the project and phases to the 
various agencies and tribes involved is encouraged to obtain initial agency comments.  Once 
submitted, review timelines could exceed one year, with the length of the federal permit review 
likely driving this timeline.   

Appendix B includes a detailed summary of the regulatory background applicable to the marina 
expansion project.  
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CONCLUSION 

The City of Kirkland Marina Park Pier is an important facility for providing access to the City 
for both boaters and visitors coming by tour boat.  The existing piers are heavily used and 
additional moorage space is required for recreational and commercial vessels.  A previous 
Demand Assessment showed there is a demand for additional guest moorage facilities at 
Kirkland Marina Park Pier.   

A feasibility analysis was conducted to determine potential alternatives for providing increased 
moorage facilities at the park.  The feasibility analysis included a general review of the 
environmental conditions at the site, such as water depth, exposure, and ecological systems, as 
well as an initial analysis of operational and use goals for the facility from stakeholder input.     

Three alternatives were developed with input from the City staff, park board members, tour 
vessel operators, and others.  All alternatives have the ability to be built in phases and could be 
built from fixed piers or floating docks with gangways.    

Alternative 1 consists of the existing docks left in place and new dock structures built to the 
north and extended from the south out to the inner harbor line.  The docks are at an angle to 
address the prominent high wind conditions from the southwest.  A breakwater surrounds the 
outer dock structures and an outer breakwater is proposed to protect the marina entrance.     

Alternative 2 consists of replacing the existing docks and building out the marina to the inner 
harbor line.  The new docks would be aligned with the inner harbor line and include new main 
walkways and new laterals on both the north and south main walkways.  A breakwater surrounds 
the outer dock structures and an outer breakwater is proposed to protect the marina entrance.     

Alternative 3 consists of replacing the existing docks and constructing new docks out to the outer 
harbor line.  The new docks would be aligned with the outer harbor line and include new main 
walkways and new laterals on both the north and south main walkways.  A breakwater surrounds 
the outer dock structures.  

Costs range from approximately $15 million to $35 million, depending on the alternative 
selected.  Numerous grant programs are available that fund public facilities for guest recreational 
boating moorage, small boat access, and public pedestrian access to the water.  

Redevelopment of the marina will require meeting regulatory agency requirements, including 
local jurisdiction (City of Kirkland), state (Ecology, DNR, and WDFW), and federal (Corps of 
Engineers, USFW, and NOAA Fisheries) requirements, as well as consent by the local Tribal 
entities. 

Based on the majority of stakeholder comments, Alternative 3 is seen as too expensive and too 
extensive an expansion, given the site conditions and mixed uses, and should be eliminated from 
consideration.  Alternatives 1 and 2 were seen as potential alternatives for selection as the 
preferred alternative.  Alternatives 1 and 2 each have the ability to be phased, can be constructed 
with fixed or floating docks, and will require further analysis and potential refinement of the 
entrance and breakwater configuration.  The two alternatives have a similar number of slips in 
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the expansion.  The docks in Alternative 1 are oriented into the predominately higher wind 
direction and may provide improved maneuvering and operation of vessels within the marina, 
but the angled docks create some inefficiencies in the marina layout.  The perpendicular docks 
provide a more efficient layout, but high winds will impact vessels from an angle when boats are 
moving in and out of the slips.   

A breakwater system should be constructed for both configurations to improve safety and 
operations within the facility.  The exact layout and orientation of the breakwater/outer docks 
and marina entrance should be analyzed and refined in the early design and permitting process as 
needed to provide the best balance of access and protection at the marina entrance and within the 
marina.  

The option to phase the construction and install fixed or floating docks is feasible with the 
layouts shown in Alternatives 1 and 2.  Floating docks will require gangways and other minor 
modifications to the layouts.  With either alternative, some common elements, such as code 
requirements, regulatory permit requirements, ADA accessibility, boat sewage pumpout, 
electrical service, lighting, water hose bibs, and other elements, should be included to provide a 
safe facility and services for moorage slip users and visitors to the docks.  

The selected alternative should be designed to protect the natural environment and avoid or 
minimize impacts to the ecological systems on site.  Measures to reduce impacts will likely 
include Best Management Practices during construction to protect water quality, endangered 
species, and habitats; utilization of grated decking to minimize overwater shading; no new 
structures near the shallow shoreline area; installation of the boat sewage pumpout system; and 
other measures that may be identified during the design and permitting process.   
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APPENDIX D 
STAKEHOLDER COMMENTS 

 









 

City of Kirkland APPENDIX E 
Marina Park Pier Expansion Study 

APPENDIX E 
PRELIMINARY WAVE CALCULATIONS 
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APPENDIX F 
SHORELINE STRUCTURES ASSESSMENT  
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