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CHAPTER 1 INTRODUCTION 

1.1 Background and Purpose 

Island County is conducting a comprehensive update of its Shoreline Master Program (SMP).  
The SMP was last updated by the County in 1998 with approval from the Department of Ecology 
(Ecology) in 2001.  In recent years, several species that depend on shorelines have been listed as 
threatened or endangered species, concern about public access to shorelines has grown, and there 
have been economic and demographic changes that were not foreseen in the late 1990s, all of 
which contribute to the need to update the SMP.  This update is funded by grant from 
Washington State through the Department of Ecology (Agreement No. 110007).  Per the 
requirements of the grant, the County is required to amend their local SMP consistent with the 
Shoreline Management Act (SMA), Revised Code of Washington (RCW) 90.58, and its 
implementing guidelines approved by the legislature in 2003, Washington Administrative Code 
(WAC) 173-26.  Island County is scheduled to adopt their updated SMP by December 2012.  

The SMA was passed in 1971 in response to a growing concern among residents of the state that 
serious and permanent damage was being done to shorelines of the state by development that did 
not consider the public interest in a healthy shoreline environment.  The goal of the SMA was “to 
prevent the inherent harm in an uncoordinated and piecemeal development of the state’s 
shorelines.”  While protecting shoreline resources by regulating development, the SMA is also 
intended to provide for appropriate shoreline use.  The SMA encourages public access to public 
shorelines, and use of the shoreline and provision for water-dependent uses, as well as land uses 
like single family development that can be compatible with preserving and enhancing shoreline 
ecological functions and values. 

The primary responsibility for administering the SMA is assigned to local governments through 
the mechanism of local shoreline master programs, adopted under guidelines established by 
Ecology.  The guidelines (WAC 173-26) establish a framework for developing or updating an 
SMP, including standards for use and modifications in the shoreline.  Each SMP is based on state 
guidelines but tailored to the specific conditions and needs of individual communities.  The SMP 
is also meant to be a comprehensive vision of how the County’s shoreline area will be managed 
over time. 

The first step in the update is to develop a vision for the future of the shoreline, a process that 
begins with outreach to the community and a review of County goals and plans.   This inventory 
and characterization report is also an early step that provides the baseline for planning and 
measuring the progress of the SMP in achieving the vision for protection of ecological functions.  
The report addresses ecosystem-wide processes (also referred to as watershed or landscape 
processes), shoreline ecological functions, and existing and planned land uses. This information 
will be used in determining shoreline environment designations, and in developing goals, 
policies, and regulations for shoreline management.  During the SMP update this information 
will also help in assessing potential cumulative impacts of shoreline development, and preparing 
a restoration plan.  
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This report was prepared by ESA in collaboration with Island County’s Planning and 
Community Development Department, and Coastal Geologic Services.  

1.2 Report Organization 

The information in this report is divided into nine chapters as shown in Table 1-1.   

Table 1-1.  Report Organization 

Section Title Contents 

Chapter 1 Introduction 
Purpose and organization of this report and description 
of the shoreline planning area 

Chapter 2 Methods and Data Inventory Methods and approach used for this inventory and 
characterization 

Chapter 3 Ecosystem Profile Profile of the ecosystems within the County  at the 
watershed or landscape scale 

Chapter 4 Land Use Analysis Trends and future demand of shoreline land use, and 
potential land use conflicts 

Chapter 5 West Whidbey Island 
Shoreline 

Shoreline reach scale inventory for the outer (western) 
coast of Whidbey Island 

Chapter 6 East Whidbey / Camano 
Island Shorelines 

Shoreline reach scale inventory for the inner (eastern) 
coast of Whidbey Island and the coast of Camano Island 

Chapter 7 Freshwater Lakes Shoreline reach scale inventory for the freshwater lakes  

Chapter 8 Shoreline Analysis 
Summary 

Major issues and recommendations that should be 
addressed in the SMP update 

Chapter 9 References List of references used for this document 

Appendix A Map folio illustrating the shoreline planning area and 
various biological, land uses, and physical elements  

Appendix B GIS data sources used in development of the inventory 
and map folio 

Appendix C Reach-scale analysis matrices 

Appendix D Glossary of terms used in this report 

Appendix E Existing Shoreline Plans, Programs and Regulations 

Appendix F Methods, approach, and primary data sources used for 
this inventory and characterization 

Appendix G Island County Restoration and Conservation Potentials  
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1.3 Shoreline Jurisdiction and Planning Area Boundary 

The shoreline planning area for Island County is shown on Figure 1-1, and is the approximate 
area subject to shoreline jurisdiction. A larger version of the shoreline planning area map is 
found at the end of the map folio in Appendix A, maps J-1 through J-5.   It consists of 
approximately 196 miles of marine shorelines and 11 miles of lake shorelines.  Marine shorelines 
include the two major islands of Whidbey and Camano, and seven small islands, most of which 
are undeveloped and/or unoccupied. The marine shorelines of Island County are located within 
the north Puget Sound and at the eastern end of the Strait of Juan de Fuca.  Collectively, these 
marine waters are part of the Salish Sea, which also includes the Strait of Georgia to the north of 
Island County, extending into British Columbia.  The County’s shoreline jurisdiction excludes 
the cities of Oak Harbor, Coupeville and Langley.  Island County does not have any streams with 
sufficient flow (20 cubic feet per second of mean annual flow) to be within the shoreline 
jurisdiction.   

Under the SMA, the shoreline jurisdiction includes “shorelines” as defined in RCW 90.58.030 
and areas “extending landward for 200 feet in all directions as measured on a horizontal plane 
from the ordinary high water mark; floodways and contiguous floodplain areas landward 200 
feet from such floodways; and all wetlands and river deltas associated with the streams, lakes, 
and tidal waters” [RCW 90.58.030(2)(d)].  In Island County, “shorelines of the state” include all 
marine waters and six freshwater lakes (Figure 1-1).  “Associated wetlands” means wetlands that 
are in proximity to and either influence or are influenced by tidal waters or a lake or stream 
subject to the SMA (WAC 173-22-030 (1)).  These are typically identified as wetlands that 
physically extend into the shoreline jurisdiction, or wetlands that are functionally related to the 
shoreline jurisdiction through surface water connection and/or other factors.  The waterward 
limit of county jurisdiction is the centerline of the waterbodies dividing Island County from 
adjacent counties. 

The SMA designates some shorelines as “shorelines of statewide significance.” In Island County, 
these include the open water areas of Puget Sound lying seaward from the line of extreme low 
tide to the center of the channel corresponding to the County boundary.  In addition, shorelines 
along Skagit Bay and the adjacent area extending from Brown Point to Yokeko Point (RCW 
90.58.030 (2e) (ii)(D)) are defined as “shorelines of statewide significance” from the line of 
extreme low tide landward to the ordinary high water mark (OHWM), as well as the adjacent 
200 feet landward of the OHWM.  For these shorelines, agencies are required to consider 
statewide interests over local interests when regulating use and development of the shoreline. 
This includes consideration of ecological resources of statewide significance, accommodation of 
priority uses such as commercial shellfish beds and navigable harbors, and provision for citizens 
of the state to visit public shorelines with special scenic qualities or cultural or recreational 
opportunities.  

Local jurisdictions can choose to regulate development under their SMPs for all areas within the 
100-year floodplain (as mapped by FEMA) or a smaller area as defined above (RCW 
90.58.030(2)(f)(i)).  In the past, Island County has chosen not to include any floodplain areas that 
are not required to be included in the shoreline jurisdiction.  Consistent with this past decision in 
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their SMP, the calculated area of shoreline jurisdiction used in this report does not include 
floodplain areas that are not required to be included, but the inventory includes information on 
the floodplain areas adjacent to and within shoreline jurisdiction. 

Shoreline jurisdiction in Island County is shown on the following Figure 1-1.  The “shorelines of 
the state” in Island County are comprised of marine waters surrounding eight islands: Whidbey, 
Camano, Baby, Ben Ure, Deception, Minor, Smith, Strawberry; coastal lagoons: Admiral’s, 
Bush Point, Crockett, Deer, Harrington, Kennedy’s, Lake Hancock, Perego’s, Race, Swan Lake, 
Twin; fresh water lakes: Cranberry, Deer, Dugualla, Goss, Kristoferson, and Lone.
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lakes over 20 acres, lands within 200 feet of these water
bodies, and any associated wetlands.  Wetlands shown
on this map have been identified through previous
inventory efforts; however, the map is for general
planning purposes only and is not intended to show all
wetlands that exist in Island County.
This map depicts the approximate location and extent of
"shorelines of the state" as defined in the Shoreline
Management Act.  The actual extent of the shoreline
jurisdiction requires a site-specific evaluation.
These maps are approximate and are for planning
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provide more precise information on the location of water
and wetlands.

Marine Shorelines of Statewide Significance (SSWS):
In Island County, all areas lying seaward of the extreme
low tide line are marine SSWS.
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CHAPTER 2 METHODS AND APPROACH 

This report has been prepared using available data from the most current, accurate, and complete 
scientific and technical information from a variety of sources.  Data, maps, and reports were 
compiled, analyzed, and summarized to provide a snapshot of the state of the shorelines in Island 
County.   A map folio (Appendix A) displaying available GIS data was assembled to allow 
comparison and analysis of spatial information regarding the natural and built environment.  A 
brief description of the methods and approach used in the report follows below.  For a more 
complete description see Appendix F.  

2.1 Shoreline Planning Area and Reaches 

The shoreline planning area is described in Section 1.3, and includes the water areas as well as 
the land areas under shoreline jurisdiction (see Figure 1-1).  All marine shorelines are included, 
as are the associated coastal lagoons and other associated wetlands, and the area 200 feet 
landward of the ordinary high water mark.  Several lakes that are identified by the state (in WAC 
173-20) as being within shoreline jurisdiction are actually lagoons associated with marine 
shorelines. In this report, these coastal lagoons are considered part of the marine environment. 
The report identifies six freshwater lakes that are 20 acres or larger and not associated with 
marine shorelines.   

To provide a more detailed look at the shorelines, the shoreline has been segmented into 
inventory units called “reaches with similar geomorphology, aspect, and hydrologic processes. 
Lake shore were not divided into separate reaches because conditions were relatively uniform.  
Map 1 in Appendix A shows the reaches that were used for this report.  The number of reaches 
by shoreline type is summarized below in Table 2-1.  

Table 2-1.  Shoreline Summary by Type, Island County, Washington 

Shoreline Type Number of 
Reaches Total Miles 

Marine 38 196 

Lakes 6 11 

TOTAL 44 207 

2.2 Data  

The shoreline master program guidelines state that shoreline inventory and characterizations 
should use existing sources of information that are both relevant and reasonably available (WAC 
173-26-201(3)(c)).  No new field-based data collection efforts were performed to develop the 
summaries and characterization included in this document.   

This report incorporates and builds on past work the County has undertaken relevant to the SMP.  
Key sources of information include County planning documents and technical studies (including 
comprehensive plan), and the Puget Sound Nearshore Ecosystem Restoration Project (PSNERP) 
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publications. Mapping information and other studies from local, regional, state, federal, and 
tribal agencies (including Washington Department of Fish and Wildlife, Department of Ecology, 
and Department of Natural Resources) were also used.  Chapter 9 contains a list of the primary 
technical and scientific references used to prepare this report. A complete list of GIS/mapping 
data sources is included in Appendix B.  

2.3 Analysis and Characterization 

Because Island County comprises a group of islands surrounded by marine waters, ecosystem-
wide processes (or landscape processes) are described primarily with respect to marine coastal 
and nearshore processes.  

In this document, the term ecosystem-wide processes refer to the dynamic physical, biological 
and chemical interactions that form and maintain the landscape. Information on nearshore 
geomorphic processes was derived in large measure from PSNERP, with refinements from more 
detailed studies prepared for the Island County Marine Resources Committee.  The focus of 
PSNERP has been to identify significant regional ecosystem problems along Puget Sound marine 
shorelines arising from degradation of geomorphic processes due to human activity, and to 
prioritize a suite of protection and restoration strategies and projects to help address the problems 
identified. Because of the regional intent of PSNERP’s effort, PSNERP data and resources are at 
a regional scale.  This data was supplemented with more detailed local information on geology, 
climate, hydrology, biology, land use, public access, and other topics relevant to shoreline 
planning at the reach scale. 

Data were compiled and analyzed at the landscape and reach scale, and compared to historic 
conditions where data was available.  The report describes the relative condition of ecological 
functions, and estimates the degree of change anticipated from future development in the 
shoreline.  The reach scale assessment provides a summary of conditions, management 
recommendations, and restoration opportunities for each reach.  This analysis helped to identify 
potential use conflicts and issues, and also provides a basis for the overall recommendations 
included in Chapter 8.   
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CHAPTER 3 ECOSYSTEM PROFILE 

3.1 Introduction and Overview 

This Chapter describes how landscape processes affect Island County’s shorelines in the context 
of their watersheds. It begins with this brief overview of the county’s watershed conditions, 
followed by a more detailed summary of how ecosystem-wide processes affect shoreline 
functions at the countywide scale, beginning with climate, geology, and landforms, followed by 
living systems.  The ecosystem profile provides context for the reach-scale discussion provided 
in subsequent chapters of this report.   

There are approximately 196 miles of marine shoreline in Island County. Whidbey Island, the 
largest island in Puget Sound, is approximately 35 miles long and 169 square miles and has 143 
miles of marine shoreline. Camano Island is approximately 18 miles long, 40 square miles and 
has approximately 52 miles of shoreline. The county also has approximately 11 miles of 
freshwater lake shoreline, including five lakes on Whidbey Island and one on Camano Island.  

Climate and geology have combined to make Island County a beautiful place to live and an 
important collection of habitats for the many species that reside in or migrate through the Puget 
Sound region.  Situated at the north end of Puget Sound, Island County has a relatively cool and 
moist climate that is conducive to development of dense coniferous forests on land, and a rich 
and diverse sea life.  Since shortly after the last major glaciation in Puget Sound about 13,000 
years ago, forests with enormous fir, cedar, and hemlock trees covered most of the island until 
about 150 years ago, when they began being logged off. (White, 1980).   

Island County stands at the gateway to two major water bodies.  On its west flank, Island County 
includes a portion of Admiralty Inlet, the mouth of Puget Sound through which the vast majority 
of tides currents entering and leaving Puget Sound must pass.  The islands also flank Skagit Bay 
and Port Susan, where the Skagit River, the second largest river basin in the state, and the 
Stillaguamish River respectively empty into Puget Sound.  These rivers are very important to the 
salmon that run between the Cascade Mountains and the Pacific Ocean, and a great deal of 
attention is currently focused on restoring their delta areas to facilitate salmon recovery.  

3.1.1 Ecosystem Processes 

Ecosystem processes are interactions among physical, chemical, and biological attributes of an 
ecosystem that lead to an outcome of change in character of the ecosystem and its components 
(i.e., changes in ecosystem state).  The nearshore processes that influence the marine and 
estuarine shorelines of Puget Sound are classified into three general scales of influence on 
nearshore ecosystems: regional influences, broad physiographic processes, and local 
geochemical and ecological processes. The large-scale, long-term regional influences form the 
backdrop for the broad physiographic processes, within which occur even more local, fine-scale 
geochemical and ecological processes. Regional influences include factors such as climate, wave 
exposure, geology, inherited physiography, sea level history, and tidal regime. The broad 
physiographic processes are landscape-forming processes. Examples of broad physiographic 
processes include sediment input to beaches and distributary channel formation. The local 
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geochemical and ecological processes that occur within a given landscape structure are shaped 
by the combined effect of the regional influences and broad physiographic processes. They vary 
on the order of meters, within the local structure of nearshore ecosystems, and thus are spatially 
and temporally complex.  

Examples of local geochemical and ecological processes include geochemical reactions that lead 
to nutrient cycling, primary production of plants, and food web interactions. (PSNERP Strategic 
Needs Assessment Report January – Draft 2010) 

The broad physiographic processes identified by Puget Sound Nearshore Ecosystem Restoration 
Project  (PSNERP) as being most important to the creation, maintenance, and function of Puget 
Sound’s shoreline ecosystems are listed in Table 3-1 (from Simenstad et al. [in review]). 

Table 3-1.  Nearshore Ecosystem Processes  

Nearshore 
Ecosystem Process Process Description 

Sediment Input 
• Delivery of sediment from bluff, stream, and marine sources into the nearshore; 

depending on landscape setting, inputs can vary in scale from acute, low-frequency 
episodes (hill slope mass wasting from bluffs) to chronic, high-frequency events 
(some streams and rivers). Sediment input interacts with sediment transport to 
control the structure of beaches. 

Sediment Transport • Bedload and suspended transport of sediments and other matter by water and wind 
along (longshore) and across (cross-shore) the shoreline. The continuity of 
sediment transport strongly influences the longshore structure of beaches. 

Erosion and Accretion of 
Sediments 

• Deposition (dune formation, delta building) of non-suspended (e.g., bedload) 
sediments and mineral particulate material by water, wind, and other forces. 

• Settling (accretion) of suspended sediments and organic matter on marsh and 
other intertidal wetland surfaces. These processes are responsible for creation and 
maintenance of barrier beaches (e.g., spits) and tidal wetlands. 

Tidal Flow • Localized tidal effects on water elevation and currents, differing significantly from 
regional tidal regime mostly in tidal freshwater and estuarine ecosystems. 

Distributary Channel 
• Change of distributary channel form and location caused by combined freshwater 

and tidal flow. Distributary channel migration affects the distribution of alluvial 
material across a river delta.  

Tidal Channel Formation 
and Maintenance 

• Migration 
• Geomorphic processes, primarily tidally driven, that form and maintain tidal channel 

geometry. 
• Natural levee formation. 

Freshwater Input 
• Freshwater inflow from surface (stream flow) or groundwater (seepage) in terms of 

seasonal and event hydrography. Freshwater input affects the pattern of salinity 
and sediment and soil moisture content across the nearshore. 

Detritus Import and 
Export 

• Import and deposition of particulate (dead) organic matter. 
• Soil formation. 
• Recruitment, disturbance, and export of large wood. 

Exchange of Aquatic 
Organisms 

• Organism transport and movement driven predominantly by water (tidal, fluvial) 
movement. 

Physical Disturbance 

• Change of shoreline shape or character caused by exposure to local wind and 
wave energy input. 

• Localized and chronic disturbance of biotic assemblages caused by large wood 
movement, scour, and overwash. 

Solar Incidence 
• Exposure, absorption, and reflectance of solar radiation (e.g., radiant light and 

heat) and resulting effects. Solar incidence controls photosynthesis rates and 
temperature patterns in the nearshore. 
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Sediment in Island County comes from two primary sources: river deltas of the Skagit and 
Stillaguamish, and the eroding bluffs along the marine shoreline. The river deltas have formed 
large complexes of wetlands and mudflats in the eastern waters of the county.  Most beaches in 
the county are backed by bluffs that erode and feed the beaches below. Bluffs are susceptible to 
landslides, particularly during periods of heavy precipitation, but also due to toe erosion.  The 
beaches are important habitat for birds, shellfish, and small fish that larger fish species forage on.  
In a few areas, coastal lagoons have formed on the shorelines, typically behind a barrier beach.  
These lagoons and other shoreline features like pocket estuaries and embayments provide 
important habitat for salmonids and other marine life, protected from waves, currents, and larger 
predators, and rich in forage species. Salmon, in turn, provide sustenance for a wide range of 
predators, including the endangered Southern Resident orca population often seen from the 
shores of Island County. 

3.1.2 Human Activities 

Human activities such as land clearing, creation of impervious surfaces, diking of floodplains, 
shoreline armoring, and others can negatively affect ecosystem-wide processes. By changing the 
movement of water, sediment, wood, nutrients, pathogens, and toxic compounds through the 
watershed, human activities can degrade natural habitats and their functions. 

About 10,000 to 12,000 years ago, humans began to inhabit islands in northern Puget Sound. 
Humans modified the environment in a few coastal areas of Island County using fire to maintain 
prairies that were used as both gardens and hunting grounds.  However, it was not until 
European-American settlers arrived in the 19th century that significant changes to the forest and 
widespread human settlement began to occur.  European-American settlers had the technology to 
harvest and the markets to sell the huge timbers, and as a result, all but a small fraction of the 
forest was logged off.  Replanting was not economical, and many areas were cleared to use as 
farmland.  By 1950, approximately 51,455 acres were actively farmed in Island County.  
Farming introduced the practice of diking and draining coastal lagoons in order to create pasture 
land (White, 1980). Rolling farmlands and forested tracts are important components of the 
Island’s rural ambiance.  Farming which occurs on 40 acres or greater tracts, includes some 
livestock (dairy and beef), vegetable, berries and commercial seed production.  Smaller farms of 
less than 20 acres in size support a variety of specialty crops. 

Although the county once had a sizable shipbuilding and timber milling industry on its 
shorelines, depletion of forests and the shift away from wooden craft caused these businesses to 
close.   In the early 20th century, the county became known for its scenery and rural tranquility, 
especially as the automobile and the construction of new roads made it possible to tour the 
dramatic vistas from the growing urban areas of Seattle, Everett, and Bellingham.  Since that 
time, recreational and residential uses have grown steadily and are now the dominant uses of the 
shorelines.  Because the dramatic scenery is part of the quality of life people are drawn to, 
residential use has meant further clearing of the forest along the shorelines for roads, views, and 
homes sites, (White, 1980).   

In some cases, bluffs were cut with hydraulic cannons to create beachfront property for cabins 
and homes. To protect development from coastal erosion, which is common on many of the 
county’s shorelines, bulkheads have been constructed in some areas.  Residential use has driven 
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water consumption, and the limited fresh water supplies on the island have been strained in 
several areas (Island County/WRIA 6, 2005).  Recreational demand drove the creation of lakes 
from coastal lagoons, residential docks around lakes, marine residential communities with 
dredged channels for boats, and numerous public parks along shorelines.   

These changes to Island County shorelines, together with other changes throughout the region, 
have altered the ecosystem in several ways that have been detrimental to fish, marine mammal, 
bird, shellfish, and native plant populations in Island County, and also affect the health safety 
and welfare of the people of Island County.   

3.2 Climate, Geology, and Landforms 

3.2.1 Climate 

Precipitation is important to Island County because most of the county’s drinking water from 
aquifers that are recharged only by rainfall. Due to the rain-shadow effect of the Olympic 
Peninsula Mountains, areas of Island County vary in precipitation from 17 inches to 40 inches 
annually.  Shorelines are particularly susceptible to saltwater intrusion into groundwater wells, a 
topic discussed in the Groundwater section.   

Wind is a factor in both direct erosional effects on western Whidbey Island and in wave effects 
throughout the county’s shorelines.  The topography adjacent to Puget Sound constrains the wind 
within fjord-like channels, which are primarily oriented north-south, except near the Strait of 
Juan de Fuca. From October through March the air flow is predominantly from the south-
southwest. Through the spring, air flow gradually reverses direction until it is predominantly 
from the north. Highest monthly wind speeds are in the range of 6 to 9 m/sec (13-19 mph) and 
are from the south between September and May. Highest monthly wind speeds from the north 
are in the range of 5 to 7 m/sec (11-15 mph). (Williams et al. 2001, Coomes et al. 1984).  

Climate change projections suggest that in the Puget Sound region overall precipitation will 
remain about the same or rise slightly (Snover et al. 2005).  Some models show large seasonal 
changes, especially toward wetter autumns and winters and drier summers.  Two regional 
climate model simulations generally indicate increases in extreme rainfall magnitudes throughout 
the state over the next half-century, but their projections vary substantially by both model and 
region (Littel, et al., 2009).  Higher precipitation could improve groundwater conditions in the 
county, but higher intensity storms could also increase runoff rates, resulting in a lower 
percentage stored in groundwater.  Drier summer conditions could exacerbate the high 
groundwater demand periods already experienced in some areas.  See groundwater discussion 
below.  

Gradual warming of the planet is melting ice caps, causing gradual sea level rise.  Models vary 
but the average projection for Puget Sound is an approximately 1.5-foot rise in sea level by 2100 
(Canning, 2005).  Local warming is not projected to be as great as the global model, ranging up 
to 2.2 degrees increase by 2040 (Littel et al., 2009).    
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3.2.2 Geology 

The underlying geology of Island County was formed by numerous faults that cross the county 
(Dragovich et al. 2005). The majority of Island County geology consists of glacial and non-
glacial fluvial deposits from multiple continental glacial ice sheet advances and interglacial 
periods (Easterbrook et al. 1967, Easterbrook 1992).  Beaches backed by coastal bluffs made of 
glacial deposits comprise the majority of the shorelines, followed by barrier beaches fed by 
eroding coastal bluffs, and bedrock is exposed only on a small percentage of the county shore 
near Deception Pass.  Further discussion of shoreline landforms (shoreforms) is included below.   

Coastal bluffs are the primary source of sediment for most Puget Sound beaches (Keuler 1988, 
Downing 1983). Mass wasting (landslides) and erosion of these bluffs deliver sediment to the 
beach in large quantities. A secondary sediment source is rivers and streams, but these are 
thought to contribute only on the order of 10 percent of beach sediment (Downing 1983, Keuler 
1988). This is not considered to be a major issue for most of Island County, but is a factor in the 
northeast portions in Skagit Bay and Port Susan. Feeder bluffs actively supply sediment to the 
nearshore across approximately 38 percent of the shore length (Johannessen and Chase 2005).  
Active toe erosion and recent landslides affect adjacent down-drift shoreline character and 
composition of critical habitats, such as spits and beaches. 

Landslides along coastal bluffs are the result of numerous interacting variables, including 
climate, sea level rise, and several site-specific factors (Bray and Hooke 1997). Site-specific 
factors include: the characteristics of the bluff material, local topography, hydrodynamics and the 
protection offered by the beach, landslide history, and management practices (Emery and Kuhn 
1982). In Puget Sound, bluff erosion is typically driven by a combination of factors; for example, 
seasonal drivers such as storms interact with locally variable bluff geology, toe (basal) protection 
and other factors, including management practices (Shipman 2006).  

Coastal landslides typically occur during periods of high precipitation on bluffs with a 
combination of characteristics making the bluff more vulnerable to slope failure (Tubbs 1974). 
Landslides are more likely to occur in areas where there is a history of landslides or where the 
lower bluff strata is comprised of an unconsolidated, permeable layer (sand),  overlaying a 
(more) consolidated impermeable layer (such as dense silt or clay) (Gerstel et al. 1997). As water 
seeps through the permeable layer and collects above the impermeable layer a zone of weakness 
or “slip-plane” is created.  

Undercutting of the toe of the bluff is the long-term “driver” of bluff recession (Keuler 1988). 
Windstorms that create significant wave attack of the bluff toe also trigger bluff failures. Bluffs 
that are exposed to greater fetch are subject to higher wave energy during storms, resulting in 
greater toe erosion and bluff undercutting, thus more frequent landslides (Shipman 2004). 
Bulkheads can reduce wave attack to bluff toes but can accelerate erosion of the beach by 
reflecting wave energy. 
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Coastal erosion rates vary throughout Island County and are not only important processes in 
habitat formation, but also affect stability of structures.  In 1988 Keuler calculated rates for 
several locations based on 20 years of recorded data. Erosion was measured in two ways:  

• linear retreat in centimeters per year (cm/yr), and  
• volume of material in cubic meters per lineal meter of shoreline per year (m3/m/yr). 

Table 3-2 shows the erosion rates for all sites evaluated combined into a single ratio of cm/m3 
per meter of shoreline per year.  

Table 3-2.  Erosion rates from selected sites in Island County (Keuler 1988). 

Reach Erosion Rates - Average erosion using 20 years of data  
(cm/volume m3 per meter of shoreline per year) 

Sub-area Site 1 Site 2 Site 3 Site 4 Site 5 Site Average 

W. Whidbey 14/3 22/7 4/2 11/1.6 -- 13/3.4 

E. Whidbey 13/0.4 5/0.2 6.5/1.4 11/1.6 15/1.7 10/1.1 

Camano 3/2 -- -- -- -- 3/2 
*Erosion rate denoted as x/y where x = linear retreat in cm/yr and y = erosion volume in m3/m shoreline each year. 
 

The most extensive coverage of erosion rates was from the east side of Whidbey Island, followed 
by the west side of Whidbey Island. Camano Island only had one recorded erosion rate site, 
which was located at Sunset Beach on Saratoga Passage. Overall, west Whidbey Island had the 
highest erosion rates, averaging 13 cm/yr with an estimated volume loss of 3.4 m3/m/yr, but as 
can be seen in table 3-1, rates varied significantly at the various sites. East Whidbey averaged 
less bluff retreat and less volume loss. The one erosion rate site on Camano Island measured 3 
cm/yr linear retreat with an estimated volume loss of 2 m3/m/yr of shoreline. Point Partridge 
located along West Whidbey Island (Site 2) in the Strait of Juan de Fuca, exhibited both the 
highest linear retreat rate (22 cm/yr) the highest erosion volume rate (7 m3/m) of volume loss per 
year. The importance of understanding this range of values is to recognize that erosion rates need 
to be evaluated on a site specific basis when permitting new development or otherwise 
modifying shorelines.  Retreat rates are important because they can inform decisions about where 
to safely locate a home or other development.  The volume of eroded material is important 
because this is what feeds the beach, and by stopping the supply of such material with artificial 
stabilization, downdrift beaches can experience increased erosion.  

Storms that coincide with elevated water levels, such as a storm surge or extraordinary high-high 
tide, often initiate landslides throughout the Puget Sound region (Johannessen and Chase 2003). 
The wave attack caused by a storm that occurs in conjunction with heightened water level can 
produce dramatic toe erosion, which then undermines and destabilizes a larger portion of the 
bluff that may not fail (slide) until subsequent wet-weather months.  

Seepage can sometimes be observed in the bluffs of Island County. The highest volumes of 
groundwater observed seeping from the bluff face typically occurs following prolonged heavy 
precipitation. Periods of high rainfall intensity and duration (especially during saturated soil 
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conditions) are the most common trigger of coastal landslides (Tubbs 1974, Thorsten 1987), such 
as those observed at New Years 1996-97 (Gerstel et al. 1997, Shipman 2001).  

Surface water volumes often increase and become more concentrated as a result of development 
of housing and roads. This is due to decreased infiltration and interception of water. 
Concentrated surface water can locally erode bluff crests while also saturating soils, which 
exacerbates “natural” slope stability problems along coastal bluffs and can trigger landslides 
(Shipman 2004). Runoff flowing down a driveway and rapidly across a lawn (which can absorb 
little water when wet) as sheet flow to the bluff face is an example of this process. A broken 
drainage pipe (often called a “tightline” and typically a low-strength, flexible, corrugated pipe) 
on a bluff face is another form of development triggering slides; failed tightlines have often 
contributed to initiating coastal landslides in Island County. 

Removal or lack of bluff vegetation can result in low root strength (of scattered ornamental 
plants and grass) and increased likelihood of future landslides (Schmidt et al. 2001, Zimmer and 
Swanson 1977, Bishop and Stevens 1964). Bluffs with significant modifications to both the 
natural drainage regime and vegetation are particularly susceptible to landslides. 
Reestablishment and maintenance of native vegetation cover or installation of a fibrous-rooted 
vegetation cover along with some type of drainage control can reduce the likelihood of the bank 
failures (Gray and Sotir 1996, Menashe 2001, Roering et al. 2003). 

3.2.3 Landforms 

Coastal landforms (also referred to as shoreforms) in Island County have been characterized in 
previous efforts by Shipman (2008) in the Technical Report: A Geomorphic Classification of 
Puget Sound Nearshore Landforms. Figure 3-1shows the percentage of shore length of each 
shoreform type as they occur in Island County, and broken down in the West Whidbey, East 
Whidbey, and Camano Island geographic areas. These shoreforms are shown on Map 10 in 
Appendix A.   

For the county as whole, bluff back beaches comprise nearly 58 percent of the shoreline, and 
barrier beaches comprise another 25 percent. Because they are so prevalent and so essential to 
the formation and maintenance of other shoreforms, the management of bluff back beaches 
affects almost all shoreforms.  Coastal lagoons, embayments, and pocket estuaries cover a 
smaller percentage of the shoreline but are in some ways more important because they are 
relatively scarce and they support a wider diversity of life forms and stages of life.  These 
habitats have also been heavily altered for agriculture, dammed to create freshwater lakes, or 
filled or dredged to support recreational and residential development.  The importance of coastal 
lagoons, marshes, and other wetlands is discussed further in the description of fish and wildlife 
habitats below.  

As with the county as a whole, on the West Whidbey Island shore the most dominant shoreform 
(by length) is bluff back beaches. Barrier beaches are more common on West Whidbey Island 
than other parts of the county, comprising 34 percent of the shoreline length. Artificial landforms 
comprise 12 percent of the West Whidbey shore, the highest percentage in this category of the 
three geographic areas. Approximately half of those modifications are located in two 
developments that include small lot development clustered around dredged channels, and total 



Draft Shoreline Inventory and Characterization 

3-8  March 2012 

nearly 4 miles of shoreline length.  Although this proportion appears to be high, PSNERP rated 
the shoreline processes on the two largest reaches of West Whidbey Island as “least” or “less” 
degraded, compared to other Puget Sound shorelines.  Approximately 10 percent of the shores of 
West Whidbey are lagoons, marshes or other wetland habitats, a relatively high percentage.  This 
includes barrier lagoons (4%), barrier estuaries (3%), and closed lagoons and marshes (3%).  
Pocket beaches (1%), open coastal inlets (0.8%), and rocky platform shores (0.6%) make up the 
rest of the shores of west Whidbey.   

The East Whidbey shore has the highest percentage of bluff back beaches among the three 
geographic areas with 70 percent. The East Whidbey shore also has a relatively large proportion 
of barrier beaches with 19 percent. Artificial landforms were mapped along 1.4 percent of the 
shore along this geographic area, despite the fact that this includes all of the incorporated areas 
of the county. Other landforms that occur along the East Whidbey area include barrier estuary 
(4%), rocky platform beach (2.4%), barrier lagoon (2%), plunging rock shoreline (0.5%), open 
coastal inlet (0.4%), and pocket beach (0.2%). 

On Camano Island bluff backed beaches with make up 62 percent of the total shoreline length. 
And barrier beaches make up 22 percent. The delta landform is important on Camano Island, 
encompassing 7 percent Island’s shoreline, primarily along the east shore of the island due to the 
influence of the Stillaguamish River and the Skagit River northeast of the island.  Barrier 
estuaries and barrier lagoons also occur more on Camano Island than in the West Whidbey and 
East Whidbey sub-areas, with 5 percent and 4 percent, respectively. Far fewer artificial 
shoreforms (0.3%) were mapped on Camano Island than on Whidbey Island.  

3.2.4 Vegetation 

It is recognized that most vegetation is beneficial to the shoreline; however, native vegetation is 
generally more beneficial because local species have evolved together; thus, native vegetations is 
more likely to be self-sustaining and to sustain healthy ecological functions. Important functions 
of shoreline vegetation include, providing shade necessary to maintain water temperatures 
required by salmonid, forage fish, and other aquatic biota; regulating microclimate in riparian 
and nearshore areas; providing organic inputs necessary for aquatic life, including providing 
food in the form of various insects and other benthic macro invertebrates; stabilizing banks, 
minimizing erosion and sedimentation, and reducing the occurrence/severity of landslides; 
reducing fine sediment input into the aquatic environment by minimizing erosion, aiding 
infiltration, and retaining runoff; improving water quality through filtration and vegetative 
uptake of nutrients and pollutants; providing a source of large woody debris to moderate flows, 
create hydraulic roughness, form pools, and increase aquatic diversity for salmonid and other 
species; and, providing habitat for wildlife, including connectivity for travel and migration 
corridors. 
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Figure 3-1.  Percentage of coastal shoreline landforms/shoreforms (Shipman 2008). 
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3.3 Surface and Ground Water 

Surface water features are shown on Map 4 in Appendix A. There are numerous small streams to 
reach the shoreline throughout Island County. The fact that the streams are so small owes to the 
limited land area in each drainage basin, as well as to soil permeability and rainfall rates.  For 
similar reasons, there are a total of almost 300 lakes in Island County, yet only six with at least 
20 acres of open water and therefore within shoreline jurisdiction.  Most are natural lakes but in a 
few locations like Dugualla Bay and Cranberry Lake on Whidbey Island, freshwater sources 
have been impounded to create freshwater lakes where there had been tideflats or coastal 
lagoons.  Surface waters also include wetland areas (shown on Map 4 Appendix A); these are 
discussed in the fish and wildlife section below.  

Precipitation falling within the many Whidbey and Camano Island basins is conveyed directly to 
lakes and streams by surface runoff or travels in the subsurface as groundwater flow.  Water 
from precipitation generally soaks into the ground, but during heavy rainfall the ground quickly 
becomes saturated, inhibiting further infiltration.  Water that is unable to infiltrate travels down 
slope across the ground surface as stormwater runoff.  Surface runoff may erode soil, which is 
conveyed to wetlands, lakes, and streams and eventually to the shoreline of Puget Sound.  
Impermeable surfaces such as pavement, rooftops, or compacted ground increase stormwater 
runoff.  Conversely, vegetation promotes infiltration by intercepting rainfall, effectively 
spreading precipitation events over longer periods of time and reducing peak flows and 
associated sediment transport.  Vegetation also reduces erosion by holding soil in place and 
reducing splash erosion. 

Many of Island County’s small lakes, associated wetlands, and depressional wetlands are located 
in areas of poorly drained soils.  The County’s lakes and depressional wetlands regulate the flow 
of water within a watershed by storing water during precipitation events, slowing the conveyance 
of water from the upland to the shoreline, and increasing infiltration.  Development has altered 
the area of wetlands and small lakes at variable levels across the County, however these 
freshwater areas still provide significant flow attenuation, infiltration, and base flow maintenance 
functions.   

Along with these hydrologic functions, the numerous lake and wetland areas naturally provide 
physical and chemical filtration and treatment functions supporting maintenance of surface water 
quality.  Lakes and wetlands are also generally a sink for sediments suspended in inflow surface 
waters.  For surface water areas situated in basins that are altered by rural, residential, forestry, or 
agricultural land uses, water quality degredation is common.  Water quality in lakes (i.e. trophic 
state) is commonly determined by a combination of three indicators: clarity, nutrient levels (total 
phosphorus), and algae levels (chlorophyll concentrations). Trophic state results are used to 
classify lake water quality into three categories: oligotrophic (refers to lakes of low productivity), 
mesotrophic (moderately productive), and eutrophic (highly productive). Although lake 
productivity is essential to life in a lake, high productivity can be undesirable due to the potential 
for increased algae growth.  Rapid changes in a lake’s trophic state may also indicate effects 
from human-induced activities.  Water quality and trophic state information (where available) for 
shoreline jurisidcitonal lakes within Island County is discussed in Chapter 7. 
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Groundwater is Island County’s main water source for human consumption. Seventy-two percent 
of Island County residents rely on groundwater. Furthermore, the quality and quantity of 
groundwater reaching the shoreline can impact shoreline habitat, human health, and aquacultural 
uses. As such, groundwater quantity and quality are of critical importance to Island County, and 
were the focus of a document prepared by Island County in 2005 entitled: Island County Water 
Resource Management Plan (Island County, 2005).   The following summary is excerpted from 
that plan unless otherwise noted. 

Island County’s groundwater geology is highly complex. Its aquifers are made up of multiple 
layers of unconsolidated sand and gravel capable of supplying water to wells. Mixed between 
these aquifers are layers of silt and clay that pass water more slowly (aquitards).  From place to 
place in Island County, aquifers and aquitards vary in thickness, width, and depth below surface. 
There may also be several aquifer layers present, each with different characteristics (recharge, 
pressure, capacity, etc.).  

Islands in marine waters pose unique challenges for groundwater management. All of Island 
County’s groundwater aquifers are recharged only by rainfall infiltrating through land surfaces. 
Due to the rain-shadow effect of the Olympic Peninsula Mountains, areas of Island County vary 
in precipitation from 17 inches to 40 inches annually. Some of the county’s aquifers (such as 
those at or below sea level near the shorelines) are connected to the saltwater of Puget Sound. 
Portions of these aquifers may contain saltwater. Seawater intrusion, the movement of marine 
saltwater into freshwater aquifers, is a serious issue in some areas of the county. 

A U.S. Geological Survey (USGS) study estimated that 20-34 percent of rainwater falling on 
Island County is available to recharge its groundwater aquifers (approximately 22 billion 
gallons). Remaining precipitation runs off the surface of the land, evaporates, or percolates to the 
root zone and is used by plants. Island County estimated that current (as of 2005) water use was 
approximately 13 percent of the rainfall that reaches the aquifer.  While this suggests that there is 
ample water to accommodate growth, not all of the remaining 87 percent of the water reaching 
the aquifer is available for human use.  Seawater may replace freshwater if it is over-extracted, 
and so some quantity of fresh groundwater must remain in aquifers in order to maintain pressures 
sufficient to maintain equilibrium.  So far, Island County has generally had an adequate supply 
of groundwater to support its population and economic growth.  There are isolated areas where 
supply has been limited or dewatered, and/or subject to seawater intrusion.  Sea level rise can 
also impact the freshwater component of groundwater, because a rise in sea level is accompanied 
by a landward movement of saltwater in the ground.  

Groundwater quantity is dependent upon maintenance of adequate groundwater recharge rates. 
Human activities can greatly decrease groundwater recharge rates by removing vegetation 
(which slows runoff rates), adding impervious surfaces and directing runoff to pipes or streams 
rather than allowing natural percolation.     

Managing surface contaminants is vital for maintaining groundwater quality. Surface 
contaminants can enter groundwater aquifers through the groundwater recharge process. 
Contaminant sources include roads, septic systems, agriculture, and residential lawns. In high 
recharge rate areas, surface water may move through soil and subsurface layers too rapidly for 
adequate removal of contaminants. Where groundwater aquifers are shallow, rainwater may not 
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move through enough soil and sub-surface material to filter out contaminants. Source protection 
is the most practical approach to prevent contamination, particularly in areas where surface water 
may percolate too rapidly for adequate filtering of contamination.  

Nitrates are a contaminant of concern in some areas of Island County. Nitrate sources include 
septic systems and agriculture. Nitrates are not typically present in groundwater. Septic systems 
are currently designed to use the root zone of the upper soil layers to filter out nitrates. With 
inadequate design, operation or failure, however, nitrates may not be removed from septic 
systems and are free to migrate downward to aquifer supplies. The presence of nitrates indicates 
that other contaminants may soon be present: ammonia, total dissolved solids, nitrites, chloride, 
iron, lead, manganese, mercury, and fecal coliform bacteria.  Island County has rated areas of the 
county for nitrate levels and mapped areas for their overall susceptibility to contamination, and 
found about 15 percent of aquifers to have high susceptibility. These are primarily in southern 
and northeastern Camano Island and several locations in central Whidbey Island.  

County health standards have been adjusted to address potential saltwater intrusion and 
contaminant issues in establishing new wells or water appropriation rights.  

Puget Sound weather patterns include occasional short-term (one- or two-year) periods of lower 
than average rainfall. In Island County, this affects surface waters almost immediately, but can 
also affect groundwater.  The majority of aquifers in Island County are 200 to 300 feet deep.  
Due to low permeability soils and geology in most areas of Island County, travel-time between 
when a raindrop hits land surface and when it reaches the aquifer is on the order of several 
decades. Long travel time reduces the immediate effects of short-term droughts. However, 
during droughts, Island County aquifers are susceptible to over-pumping of wells, largely 
because people increase watering for landscaping. Aquifers and wells that are marginally capable 
of supplying water during normal use can experience low water and/or seawater intrusion during 
droughts. In fact, most wells in the county that do suffer from dewatering and/or seawater 
intrusion tend to get worse in the summer and better in the winter.  Island County also has some 
high permeability areas that have travel-times of less than a year, which makes them more 
susceptible to short-term drought and at high risk for contamination. These areas are found 
throughout the county, but there are concentrations of high risk areas on southern Camano 
Island, southern Whidbey Island, and near Deception Pass on northern Whidbey Island.   

3.4 Fish and Wildlife Habitats 

This section describes some of the key Island County habitats and the ecological functions they 
provide.  The habitats described in this section are summarized in Table 3-3 below. 
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Table 3-3.  Habitats in Island County Shorelines 

Coastal Zone/Habitat type 
(Reference Map in Appendix A) 

Examples of Species that 
Depend on or Favor this 

Habitat 

Example of 
Habitat in Island 

County 
Thumbnail photo 

Beaches, Pocket and Barrier  

(Map 10) 

Beaches are areas with unconsolidated 
sediments that are moved, sorted, and 
reworked by waves and currents. The beach 
area includes the upper intertidal zone, and 
low-tide terraces. 

Shorebirds (e.g. Black Turnstone) and 
Mammals (e.g. River Otter) forage on 
the intertidal and low-tide terraces. 

Shellfish (e.g. Geoduck Clam) live in 
the low-tide terraces. 

Forage Fish (e.g. Sandlance) live 
throughout this area at higher tides, 
and lay eggs here. 

Useless Bay  

Elger Bay 

Arrowhead Beach 

 
Elger Bay barrier beach, 2006 Shoreline Oblique 
Photo (Ecology Coastal Atlas) 

Tidal flats (Sand and Mud) (ESTUR on 
Map 5) 

Tidal flats are gently sloping, intertidal and 
shallow subtidal areas with unconsolidated 
sand or mud substrates.  Island County tidal 
flats are highly productive habitats, 
supporting high primary productivity and a 
diverse assemblage of benthic invertebrates 
and fish. Algal production on the surface of 
tide flats is an important source of food for 
prey items of salmonids and other fish.  

Shellfish and invertebrates (e.g. little-
neck clams, Dungeness crabs), 
shorebirds / Wading Birds (e.g. Dunlin 
Great-Blue Heron) forage on tidal flats, 
as do mammals such as raccoon, 
birds such as bald eagle, and 
glaucous-winged gull.  

Livingston Bay  

Juniper Beach 

Cultus Bay 

 

Juniper Beach tidal flats (note ‘beached’ boats on 
flats), 2006 Shoreline Oblique Photo (Ecology 
Coastal Atlas) 

Kelp and Eelgrass 

(Map 7) 

Eelgrass is a marine seagrass that forms 
extensive meadows or beds on gravel, fine 
sands or mud substrates in the lower 
intertidal and subtidal zones. Kelp is a large 
form of algae that can form dense, highly 
productive undersea forests that support 
many species of fish and marine mammals.  

Fish species, including salmonids (e.g. 
Chinook) and forage fish (e.g. Herring) 
feed on invertebrates that live on 
eelgrass and kelp. 

Sea Birds (e.g. Red-throated Loon, 
Western Grebe; Marbled Murrelet) 
forage on the fish and crabs attracted 
to these habitats. 

Saratoga Passage 

Penn Cove  

Holmes Harbor 

Admiralty Bay  

Smith and Minor 
Islands 

 
Kelp off of Island County shoreline (photo 
courtesy of ICMRC and Jim Ramaglia) 
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Coastal Zone/Habitat type 
(Reference Map in Appendix A) 

Examples of Species that 
Depend on or Favor this 

Habitat 

Example of 
Habitat in Island 

County 
Thumbnail photo 

Salt and Brackish Marsh 

 (Map 10) 

Salt marshes and brackish marshes are 
habitats that occur in areas with tidal 
inundation. Salt marsh vegetation traps and 
stabilizes sediments. Marshes provide 
complex, branching networks of tidal 
channels where juvenile salmonid feed and 
take refuge from predators, as well as 
providing habitat connections to riverine and 
marine environments. 

Songbirds (e.g. Common Yellow-
throat; Marsh Wren), rails (e.g. Sora), 
and shorebirds (e.g. Greater Yellow-
legs) are bird species that prefer 
lagoon and marsh habitats.  These 
species forage seasonally in migration 
(Yellow-Legs, Common Yellow-
Throat), or forage and nest year-round 
in these habitats (Marsh Wren). 
Mammals like river otter and muskrat 
live much of their lives in marsh 
habitats. Bald eagles and ospreys 
forage in coastal lagoons for fish 
including salmonids and sand sole. 

Arrowhead Beach 

Lake Hancock 

Holmes Point 

Northern half of Lake Hancock coastal lagoon on 
west shore of Whidbey; note fronting barrier 
beach with open tidal channel; 2006 Shoreline 
Oblique Photo (Ecology Coastal Atlas) 

Freshwater Wetlands  

(Map 5) 

Most freshwater wetlands are on slopes or 
in depressions surrounded by sloping land. 
Wildlife use of wetland habitats includes 
breeding, nesting / denning, moving, 
foraging, and resting.  

The species using these habitats 
include wetlands specialists like 
waterfowl (e.g. Common Merganser; 
Green-Winged Teal) and some 
amphibians, species that spend part of 
their lives in wetlands, (e.g. Pacific 
Tree Frog; Yellow Warbler and Willow 
Flycatcher), and those that travel 
through wetlands as they move about 
the landscape, such as black-tailed 
deer, Northern Flickers, barred owls, 
and raccoons) 

Cornet Bay  

Deception Pass 
State Park 

Lone Lake wetlands 

Freshwater wetlands adjacent to western 
Whidbey shoreline, near Swan Lake (Ecology 
Coastal Atlas) 
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Coastal Zone/Habitat type 
(Reference Map in Appendix A) 

Examples of Species that 
Depend on or Favor this 

Habitat 

Example of 
Habitat in Island 

County 
Thumbnail photo 

Marine Riparian Zones 

(Map 1) 

The riparian habitats of Island County are 
included within the western hemlock zone, 
dominated by western hemlock, Douglas fir, 
western red cedar, shore pine, and grand fir. 
Other components of this zone that occur in 
Island County are Oregon white oak and 
madrona trees, and small areas of Puget 
Sound prairie.  

A diverse assemblage of wildlife 
species use this habitat, influenced by 
the amount of disturbance to the 
native habitats. Many bird species use 
this habitat year-round (e.g. black-
capped chickadee) for foraging, 
nesting, and movement corridors. 
Other bird species such as Bank 
Swallow, Pigeon Guillemot and  Belted 
Kingfisher nest in excavations in bluff 
faces. Peregrine falcons are raptors 
that nest in rocky cliff faces. 

Deception Pass 
State Park 

Fort Ebey State Park 

 
Marine riparian forest along Deception Pass 
State Park (Ecology Coastal Atlas) 

Forests 

(Map 12) 

This is the most extensive habitat in the 
lowlands on the west side of the Cascades 
and makes up much of the inland upland 
habitat across Whidbey Island.  Forest 
habitats form the matrix within which other 
terrestrial and freshwater aquatic habitats 
occur as patches, especially streams, 
riparian areas, and wetlands. 

Some species using these habitats 
include spend most or all of their lives 
in forests (e.g. Pacific Tree Frog; 
Yellow Warbler and Willow 
Flycatcher), while many others travel 
through forests as they move about 
the landscape (e.g. black-tailed deer, 
Northern Flickers, barred owls, and 
raccoons). 

Deception Pass 
State Park 

 
Forest within Fort Ebey State Park (Bing Maps) 

Streams  

(Map 5) 

Numerous relatively short streams drain to 
the marine shorelines of Island County. 
Island County streams receive surface 
water and shallow groundwater input from 
relatively small contributing basins. 

Streams draining to the marine 
shoreline commonly support both 
anadromous and resident salmonids, 
including coho, Chinook, chum, bull 
trout, and cutthroat trout.  Not all 
streams in Island County are mapped 
with salmonid use.  Streams provide 
aquatic habitat for numerous other fish 
(sculpin, dace, stickleback) and 
invertebrate (crawfish, stoneflies, 
caddis flies) species.  Associated 
riparian and wetland habitats support 
an assemblage of bird, terrestrial 

Maxwelton Creek, 
Kristofferson Creek 

 
Maxwelton Creek and riparian corridor (Bing 
Maps) 
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Coastal Zone/Habitat type 
(Reference Map in Appendix A) 

Examples of Species that 
Depend on or Favor this 

Habitat 

Example of 
Habitat in Island 

County 
Thumbnail photo 

mammal, and amphibian species. 

Lakes 

(Map 4) 

There are a total of almost 300 lakes in 
Island County, yet only six with at least 20 
acres of open water and therefore within 
shoreline jurisdiction.   

The species using these habitats 
include lake and wetlands specialists 
like waterfowl (e.g. Common 
Merganser, Green-Winged Teal) and 
some amphibians, species that spend 
part or most of their lives in aquatic 
areas (e.g. beaver, Pacific Tree Frog, 
Yellow Warbler and Willow 
Flycatcher), and those that travel 
through and/or around lakes as they 
move about the landscape, such as 
black-tailed deer, Northern Flickers, 
barred owls, and raccoons. 

Deer Lake, Lone 
Lake 

 
Lone Lake shoreline (Bing Maps) 

Prairie/Grasslands 

(Not mapped) 

Prairie/grasslands are rare throughout 
lowland Puget Sound and within Island 
County, with Ebey’s Landing National 
Historical Reserve areas one of the few 
intact areas.  These grasslands often 
include scattered oak trees.  In the absence 
of wild or managed fire, prairie habitats 
typically are converted to forest beginning 
with encroachment of Douglas fir.  

Prairies and grasslands provide 
habitat for an assemblage of terrestrial 
mammals, including significant habitat 
for squirrel, rodent, and other small 
mammal species; grassland birds, 
such as western bluebirds and raptors; 
and butterflies.  These areas also 
provide habitat for federally and state 
threatened plant species. 

Ebey’s Landing 
National Historical 
Reserve 

 
Prairie habitat (Whidbey Camano Land Trust) 

 



Draft Shoreline Inventory and Characterization 

March 2012  3-17 

3.4.1 Beaches 

Beaches are generally defined as areas with unconsolidated sediments that are moved, sorted, 
and reworked by waves and currents. The beach area generally includes the upper intertidal zone, 
beach face, low-tide terraces, and offshore zone to the limit of wave action. Beaches include both 
Pocket Beaches and Barrier Beaches, depicted on Map 10. 

Sand beaches occur at scattered locations on Island County marine shorelines, especially along 
the west and south shores of Whidbey Island. Cobble beaches occur throughout the county 
marine shorelines on both Whidbey and Camano Islands.  Beaches and other marine habitats 
along the Admiralty Inlet (Whidbey’s western shorelines south of Admiralty Head) and Saratoga 
Passage (Whidbey’s eastern shorelines south of Crescent Harbor and Camano’s western 
shorelines) are designated Marine Stewardship Areas (Island County, 2011 – see Island County 
Marine Resources Committee website for more information: 
http://www.islandcountymrc.org/MSAs.aspx).  The shorelines of Smith and Minor Islands are 
designated as an Aquatic Reserve by WDNR (WDNR, 2011 – more information available at: 
http://www.dnr.wa.gov/ResearchScience/Topics/AquaticHabitats/Pages/aqr_ac_smith_minor_isl
and_rsrve.aspx). 

Ecological functions of beaches include (Williams and Thom 2001; Williams et al. 2004; 
WDFW 2004; NWF, 2007): 

• Forage fish spawning substrate;  

• Habitat and refuge for intertidal fish and wildlife,  

• Habitat/substrate for intertidal vegetation;  

• Nutrient cycling;  

• Primary production; and  

• Shellfish habitat. 

 

3.4.2 Tidal Flats  

Tidal flats are gently sloping, intertidal and shallow subtidal areas with unconsolidated sand or 
mud substrates. Sand and mud flats frequently contain a number of channels formed by 
hydrologic processes that transport and distribute water, sediments and organic material, and 
provide some refuge for fish and invertebrates, especially during low tides. Sand and mud flats 
typically occur at mouths of rivers and streams where relatively large supplies of sediment are 
deposited as currents slow, and in embayments and depositional areas where wave and current 
energies are low (Map 5). 

The shallow flats and inlets of the Island County nearshore are highly productive habitats, 
supporting high primary productivity and a diverse assemblage of benthic invertebrates and fish 
(SPSSRG 2004). Algal production on the surface of tide flats is an important source of food for 
prey items of salmonids and other fish (Redman et al. 2005).  

http://www.islandcountymrc.org/MSAs.aspx�
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Nutrient cycling on tidal flats and particularly the exchange of inorganic nutrients between 
benthic sediments and benthic infauna can be an important source of nutrients for algal growth 
and algal based food webs (Simenstad et al. 1991; Dethier, 2006). Tidal flats also provide habitat 
and foraging areas for a number of fish, including juvenile Chinook and chum salmon, as well as 
English sole, starry flounder, sand sole, speckled sanddab, and staghorn sculpin (Simenstad et al. 
1991). Tidal flats are important habitat for waterfowl and shorebirds, providing foraging and rest 
stops of fall and spring migrations (NWF, 2007; Buchanan, 2006). 

In Island County, sand and mud flat habitats occur in lower energy environments at the head of 
the major bays, such as Dugualla Bay, Cultus Bay, and Livingston Bay, Penn Cove, Triangle 
Cove, and Holmes Harbor (NWF, 2007; WDFW, 2008; WDNR, 2010).  

3.4.3 Eelgrass and Kelp Beds 

Eelgrass (Zostera marina) is a native marine rooted seagrass that forms extensive meadows or 
beds on gravel, fine sands or mud substrates in the lower intertidal and shallow subtidal zones of 
protected or semi-protected shorelines (Bulthuis 1994; Thom et al. 1998; Shaffer, 2003; 
Mumford, 2007). The eelgrass zone in Puget Sound is typically confined to areas between tidal 
elevations of +1 meter to -2 meters relative to mean lower low water (MLLW) (Thom et al. 
2001, Simenstad 2000; Shaffer, 2003; Mumford, 2007). 

Eelgrass ecosystems are highly productive, providing a source of organic matter to intertidal and 
shallow subtidal food webs. Eelgrass plants produce large amounts of organic carbon that is 
consumed directly by grazers, as well as forming the basis for complex detrital food webs 
(Williams and Thom, 2001; Mumford, 2007). Juvenile salmon, as well as a number of other 
animals depend on eelgrass habitat structure for refuge from predators.  Eelgrass leaves provide 
physical structure that absorbs and dampens the energy of waves and currents, providing some 
buffering for adjacent habitats. Pacific herring use eelgrass for spawning substrate and for 
protection while eggs and juveniles mature (Williams and Thom, 2001; Mumford, 2007).  

In Island County, eelgrass beds are found in numerous locations, with the most extensive beds 
being found on the east shore of Whidbey Island, and the west shore of Camano Island (Island 
Co., 2010; WDNR, 2010) (Map7).  In addition to Zostera marina (the common and native 
eelgrass species), Zostera japonica, a non-native eelgrass also occurs in areas of Island County.  
Both native and non-native eelgrass beds provide habitat value for fish, but Zostera japonica has 
also been invasive in some shellfish areas in the state, adversely affecting shellfish harvesting.  
In such cases, there are tradeoffs between habitat values that must be considered when deciding 
whether to try to eradicate or tolerate the invasive species. 

Kelp and other macrophytic brown algae can form dense, highly productive undersea forests that 
support many species of fish and marine mammals. Juvenile salmon and forage fish may 
preferentially use kelp stands in nearshore habitats (Shaffer 2003; Mumford, 2007). Dense kelp 
forests also dissipate wave energy and provide sheltered habitat for resting/rafting seabirds and 
other animals within the kelp forest or adjacent surface waters. Kelp forests are composed 
primarily of bull kelp (Nereocystis luetkeana) and other large brown algae, including the 
introduced Sargassum (Sargassum muticum). These plants are attached to the marine bottom 
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with holdfasts and require rocky or coarse substrates. Distribution is limited to areas with 
appropriate substrates, light penetration to the bottom and moderate wave/current energy. 

In Island County kelp beds are located primarily on the west shore of Whidbey Island and 
adjacent to Smith and Minor Islands (Mumford, 2007; Island Co., 2010; WDNR, 2010) (Map 7).  

3.4.4 Salt and Brackish Marsh 

Salt marshes and brackish marshes are habitats that occur in areas with tidal inundation. Salt 
marshes typically occur at elevations at and above mean higher high water (MHHW) in areas 
where sediment supply and accumulation are relatively high. Therefore, salt marshes can occur 
in bays, along sand spits sheltered from waves and currents and most commonly on river and 
stream deltas. Marsh vegetation traps and stabilizes sediments. Marshes provide complex, 
branching networks of tidal channels where juvenile salmonids feed and take refuge from 
predators, as well as providing habitat connections to riverine and marine environments (Hood 
2005). 

Estuaries are embayments (bays) or semi-enclosed inland waters with freshwater inputs that 
serve as transition zones between marine and freshwater environments. Estuaries include the 
zone at the mouth of a stream dominated by the discharge of freshwater, and generally extend 
from the point of tidal influence seaward to the point where freshwater influences no longer 
dominate.  

The ecological functions and biological resources of salt and brackish marshes include: 

• Detrital based food webs; 

• In-situ production of invertebrate prey items of importance to nearshore fish and birds 
(e.g., salmonid prey); 

• Tidal channels provide refugia and foraging areas for fish and invertebrates; and  

• Primary production. 

The remaining salt marsh habitat in Island County is generally coincident with closed coastal 
lagoons, bays, and pocket estuaries such as Livingston Bay on Camano Island and Cornet Bay, 
Dugualla Bay, Crocket Lake, and Holmes Harbor on Whidbey Island. 

On Whidbey Island, about 4,000 acres of historic salt marshes, such those at Useless Bay, were 
converted to farmland through diking before the 1960’s (White, 1980), and most of that land 
remains in agricultural use.   

Island County is located adjacent to some the most productive river estuaries in Puget Sound, 
including the Skagit, Stillaguamish, and Snohomish.  These highly productive areas along with 
the numerous bays and smaller estuaries located along Island County’s marine shorelines make it 
an important foraging and sheltering area for many fish and wildlife species.  Eight species of 
salmonids use nearshore and estuarine habitats of Island County during juvenile life stages (SRP, 
2005).  Numerous bald eagle nesting territories and waterfowl concentration areas occur in 
shoreline areas and in coastal lagoons and lakes (WDFW, 2008).   
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Salt marshes historically were extensive in both the Stillaguamish and Skagit estuaries adjacent 
to Camano Island.  A significant portion of the marshland adjacent to Camano Island in Skagit 
and Snohomish Counties was converted to farmland through diking.  There are plans being 
considered by Skagit and Snohomish Counties to remove dikes from some of these former 
marshlands.   

3.4.5 Freshwater Wetlands 

The state of Washington (WAC 173-22-030) defines wetlands as “those areas that are inundated 
or saturated by surface or ground water at a frequency and duration sufficient to support, and that 
under normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.”  Wetlands generally include swamps, marshes, bogs, and similar 
areas.  Wetlands play an important role in the landscape, performing: 

• Biogeochemical functions related to trapping and transforming chemicals and improving 
water quality in the watershed; 

• Hydrologic functions related to maintaining the water regime in a watershed and reducing 
flooding; and  

• Food web and habitat functions (Granger et al., 2005; Adamus et. al, 2006). 

The majority of wetlands in Island County are freshwater palustrine wetlands – not associated 
with streams or lakes (Map 5). None of the county’s freshwater wetlands are connected to rivers 
(absent in the county). Although few county wetlands are connected to streams directly, many 
likely are connected to aquifers, streams, or estuaries by subsurface flow. Most freshwater 
wetlands are on slopes or in depressions surrounded by sloping land, making them susceptible to 
the quality of runoff from their contributing area. Slightly more than half of the county’s 
freshwater wetlands are seasonal. About 20 percent of the county’s freshwater wetlands are 
dominated by trees or shrubs (Adamus et. al, 2007; Adamus, 2008b).  

Wildlife use of wetland habitats includes breeding, nesting / denning, moving, foraging, and 
resting. The species using these habitats include wetlands specialists like waterfowl and some 
amphibians, species that spend part of their lives in wetlands, such as Pacific tree frog, yellow 
warbler and willow flycatcher, and those that travel through wetlands as they move about the 
landscape, such as deer, woodpeckers, owls, raccoons, etc. 

3.4.6 Marine Riparian Vegetation 

Marine riparian zones occur at the interface between upland and marine aquatic systems 
(Culverwell and Brennan 2003; Brennan and Culverwell 2004; Brennan, 2007). Marine riparian 
zones occur landward from tidal inundation, but may be in the area influenced by salt spray or 
storm waves. The type of marine riparian vegetation that occurs along the shoreline is influenced 
by a number of factors, including: geology (shoreform), type of soil, steepness and height of the 
shoreline or bluff, annual precipitation, adjacent land uses, and surface runoff processes.   

Healthy marine riparian areas provide a range of important functions, including water quality 
protection, sediment stabilization and control, wildlife habitat, nutrient retention, microclimate 
regulation, food sources for juvenile fish, shade/cover, and woody debris to provide complex 
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habitat structure and stabilize beaches (Brennan and Culverwell 2004; Brennan, 2007). Areas 
with intact riparian vegetation can also help protect slopes and bluffs from erosion hazards, 
mitigate storm damage, and stabilize slopes. Plant root masses provide stability by holding the 
soil in place. In addition, evapotranspiration removes moisture from the soil and can prevent high 
soil moisture or saturated soil conditions, which can lead to landslides or erosion hazards 
(Brennan and Culverwell 2004). The extent to which riparian zones perform these functions is 
dependent on vegetation composition, vegetation density, and the area continuously covered with 
vegetation (e.g., width of buffer and length of shoreline with buffer) (Knutson and Naef 1997). 

Brennan and Culverwell (2004) note the following characteristics of healthy nearshore riparian 
systems: 

• Long linear shapes; 

• High edge-to-area ratios; 

• Microclimates distinct from those of adjacent uplands; 

• Standing or flowing water present all or much of the year, or a capacity to convey or 
retain water; 

• Periodic flooding, which results in greater natural diversity; 

• Composition of native vegetation differing from upland (inland) systems (e.g., different 
species composition, abundance, diversity, and structure), and  

• Support systems for terrestrial and aquatic biota. 

The riparian habitats of Island County are included within the western hemlock zone (Franklin 
and Dyrness, 1988; ESA Adolfson 2008), as the undisturbed native forest was dominated by 
western hemlock, Douglas fir, western red cedar, shore pine, and grand fir. Other components of 
this zone that occur in Island County are Oregon white oak and madrona trees, and small areas of 
Puget Sound prairie. Deciduous tree species, including red alder, vine maple, and big-leaf maple, 
dominate in disturbed sites including shoreline bluffs and areas of human disturbance. The dry 
exposed south-facing slopes of Whidbey Island are occupied by a mix of grassland and open 
woodlands dominated by Douglas fir and madrona.  

The backshore is also a component of the marine riparian zone. The backshore consists of a 
narrow band of stranded logs and salt-tolerant vegetation such as dune wildrye, saltgrass, and 
gumweed.  

Many areas of marine shoreline in Island County have relatively intact marine riparian 
vegetation, with the potential to provide water quality, shoreline stabilization, and contribute 
large woody debris (LWD) functions to the nearshore. Areas with largely intact marine riparian 
vegetation are found throughout the county, but examples include Deception Pass State Park and 
southeastern Camano Island. Areas with little or no riparian vegetation include Naval Air Station 
Whidbey Island and southeast Penn Cove.  
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3.5 Fish and Wildlife Species 

The terrestrial and aquatic habitats in Island County support numerous fish and wildlife species, 
included species listed as threatened or endangered under the state and/or federal Endangered 
Species Act (Table 3-4).   

Table 3-4.  Island County Listed Species 

Common name Scientific name Federal Status State Status Critical Habitat 

American White 
Pelican 

Pelecanus 
erythrorhyncos 

Species of Concern Endangered No 

Bald eagle Haliaeetus 
leucocephalus 

Species of Concern State Sensitive No 

Humpback Whale Megaptera 
novaeangliae 

Endangered Endangered No 

Southern Resident 
Killer Whale 

Orcinus orca Endangered Endangered Yes 

Marbled Murrelet Brachyramphus 
marmoratus 

Threatened Threatened Yes* 

Northern goshawk Accipiter gentilis Species of Concern Candidate No 

Northern Spotted 
Owl 

Strix occidentalis 
caurina 

Threatened  Endangered No 

Olive-sided 
Flycatcher 

Contopus cooperi Species of Concern None No 

Peregrine falcon Falco peregrinus Species of Concern State Sensitive No 

Pileated 
Woodpecker 

Drycopus pileatus None Candidate No 

Purple martin Dryocopus pileatus None Candidate No 

Sandhill crane Grus Canadensis None Endangered No 

Slender-billed white-
breasted nuthatch 

Sitta carolinensis 
aculeate 

Species of Concern Candidate No 

Western grebe Aechmphorus 
occidentalis 

None Candidate No 

Coastal cutthroat 
trout 

Oncorhynchus clarkii 
clarkia 

Species of Concern None No 

Bull trout Salvelinus 
confluentus 

Threatened Candidate Yes 

Puget Sound / Strait 
of Georgia coho 
salmon 

Oncorhynchus 
kisutch 

Species of Concern None 
No 
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Common name Scientific name Federal Status State Status Critical Habitat 

Puget Sound 
Chinook salmon 

Oncorhynchus 
tshawytscha 

Threatened Candidate No 

Puget Sound 
steelhead 

Oncorhynchus 
mykiss 

Threatened None Yes 

Pacific lamprey Lampetra tridentate Species of Concern None No 

River lamprey Lampetra ayresi Species of Concern Candidate No 

California wolverine Gulo gulo luteus Species of Concern Candidate No 

Long-eared myotis Myotis evotis Species of Concern None No 

Long-legged myotis Myotis volans  Species of Concern None No 

Pacific Townsend’s 
big-eared bat 

Corynorhinus 
townsendii 
townsendii 

Species of Concern  Candidate 
No 

Steller sea lion Eumotopias jubatus Threatened Threatened No 

Western gray 
squirrel 

Sciurus griseus 
griseus 

Species of Concern Threatened No 

Northwestern pond 
turtle 

Clemmys marmorata 
marmorata 

Species of Concern None No 

Oregon spotted frog Rana pretiosa Candidate Endangered No 

Tailed frog Ascaphus truei Species of Concern None No 

Van Dyke’s 
salamander 

Plethedon vandykei Species of concern Candidate No 

Western toad Bufo boreas Species of concern Candidate No 

*None in Island County 

3.5.1 Marine Mammals 

A number of marine mammals occur in the nearshore and marine waters of Island County, 
including harbor seals (Phoca vitulina), California sea lions (Zalophus californianus), Steller sea 
lions (Eumatopias jubatus) and Southern Resident killer whales, or Orcas (Orcinus orca). 
Humpback whales (Megaptera novaeangliae) may also occasionally occur occasionally in Puget 
Sound. From six to ten Grays return most years to northwestern Whidbey Island or southeastern 
Whidbey Island and Port Susan, Camano Island, feeding on ghost shrimp and tubeworms for 
several months. In recent years (2008-2009) more gray whales have been reported feeding in 
more areas around Whidbey Island, including Holmes Harbor and along Whidbey Naval Air 
Station and Joseph Whidbey State Park near Oak Harbor. They also appear to be arriving earlier 
- some in January - and staying later - some not leaving until July 
(http://www.orcanetwork.org/nathist/graywhales.html) (WDFW, 2009).  

http://www.orcanetwork.org/nathist/graywhales.html�
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Marine mammal haulouts have been mapped by WDFW offshore of Camano Island in Skagit 
Bay, near Livingston Bay, Near Baby Point (East Whidbey), on Smith and Minor Islands, and on 
Double Bluff Point (West Whidbey). 

3.5.2 Salmon Habitat and Use 

Whidbey and Camano Islands are located at the junction of the Puget Sound and the Strait of 
Juan de Fuca, placing them in the migration corridors used by most Puget Sound juvenile and 
adult salmon and trout populations.  The County is adjacent to some of the most productive 
salmon-producing rivers (Snohomish, Stillaguamish, Skagit) in Western Washington.  While 
returning to their natal rivers to spawn, adult salmon move through the County’s marine waters, 
historically providing some of the regions most significant commercial and sport fisheries.  
Salmon species utilizing Island County habitats include ESA listed Chinook, bull trout and Hood 
Canal summer-run chum, along with Coho, chum, pink, sea-run cutthroat, sockeye, and 
steelhead.  Although complex and not yet fully understood, it is clear that each of these species 
have unique and varied life histories, cumulatively requiring a diverse range of marine and 
freshwater habitats.  

Salmon habitat in Island County falls into three general ecosystem categories: marine waters, 
nearshore, and coastal streams.  While salmon are known to spawn in several of the County’s 
creeks, from a regional standpoint, Island County’s major contribution to salmon productivity is 
its nearshore habitats.  As fish move to and from their respective natal streams, Island County’s 
nearshore habitats provide several critical functions including refuge from strong currents and 
waves, food production, shelter from predators, migration corridors, and areas with fresh and salt 
water mixing for physiological transitions.  These habitat functions are especially important for 
juvenile salmon, whose time spent in the nearshore supports growth and physiological changes 
necessary for a successful transition to adult life in the ocean.  Prior to fully committing to life in 
the marine environment, some individual juvenile salmon actually return to freshwater, 
temporarily inhabiting small coastal streams after leaving their natal rivers. 

The nearshore habitat functions these fish depend on are formed and shaped by large-scale 
ecosystem processes (e.g., hydrologic inputs, sediment transport and accretion, tidal exchange, 
and nutrient cycling).  Sediment transport and tidal processes shape a complex and dynamic 
landscape, forming a variety of habitats including: eelgrass meadows, marshes, salt marshes, 
mudflats, pocket estuaries, and sand/gravel beaches.  These diverse habitats support the complex 
food webs that juvenile salmon depend upon.  Freshwater creeks, although not used for 
spawning, supply prey in the form of terrestrial insects, and the productivity of these habitats is 
influenced by terrestrial riparian conditions. 
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3.5.3 Forage Fish 

In Puget Sound, forage fish species constitute a significant part of the marine food web, being 
particularly important as prey for wildlife including salmonid fish, marine mammals, and 
seabirds (Fresh et al. 1981; Pentilla 1995; Bargmann 1998; Buchanan, 2006; Kriete, 2007). 
Three species comprise the main forage fish species: surf smelt (Hypomesius pretiosus), Pacific 
herring (Clupea harengus pallasi), and Pacific sand lance (Ammodytes hexapterus).  Forage fish 
species use a range of nearshore and estuarine habitats for feeding, rearing, and spawning.  

Surf smelt and Pacific sand lance both spawn within a limited range of tidal elevations in the 
upper intertidal zones of beaches, and have specific habitat requirements including substrate size 
and type (Pentilla 1978, 1995).  Eelgrass beds are important spawning substrate for Pacific 
herring; adhesive eggs are deposited on leaf blades of eelgrass and to a lesser extent on a variety 
of marine algae (Lemberg et al. 1997; Pentilla 1995; Mumford, 2007). Due to the spawning 
requirements of these species, suitable spawning habitat for forage fish is limited, and these 
species are particularly vulnerable to changes in beach morphology (relative depth, exposure), 
beach sediment characteristics (substrate size - sediment sources, transport, or deposition), and 
nearshore riparian vegetation cover (WDFW 2000, 2004).  Manmade structures such as 
bulkheads and docks and piers have been identified as a threat to forage fish spawning areas by 
shading and blocking natural sediment transport processes (PSNERP, Marine Forage Fishes in 
Puget Sound). 

Documented forage fish spawning beaches in Island County are concentrated on the east shore of 
Whidbey Island and most beaches on Camano Island outside of the estuarine-influenced areas 
along the island’s northeast shoreline (English Boom to Livingston Bay).  Limited forage fish 
spawning is also documented along the west shores of Whidbey Island (Map 6 in Appendix A).  

3.5.4 Waterfowl and Marine Birds 

Both resident and migratory seabirds and waterfowl are associated with Island County 
shorelines. Commonly occurring seabirds or waterfowl include loons (Gavia spp.), cormorants 
(Phalacrocorax spp.), mergansers (Mergus spp.), grebes (Aechmophorus spp.), herons and egrets 
(Ardeidae), geese (Branta), brants (Branta bernicla), gulls (Larinae), sandpipers (Scolopacidae), 
and ducks (dabbling and diving) (Buchanan 2006). In addition, a number of bird species 
identified as state priority wildlife species are associated with and forage along shorelines of 
Island County, including bald eagles (Haliaeetus leucocephalus), osprey (Pandion haliaetus), 
and great blue heron (Ardea herodias) (WDFW, 2008; Buchanan, 2006). 

Waterfowl concentrations in Island County are associated with bays and estuarine areas. Major 
areas include Cranberry Lake, Dugualla Bay, Crocket Lake, Lake Hancock, Deer Lagoon, and 
the Skagit and Skykomish delta areas of Camano Island (WDFW 2008). 

3.5.5 Shellfish 

Cobble to fine sand beaches and sand and mud flats are important habitat for many shellfish 
species. Intertidal and subtidal areas that support the native Dungeness crab (Cancer magister) 
occur abundant in the northern portions of Puget Sound, often associated with estuaries and 
eelgrass beds (Stevens and Armstrong 1984). Geoducks (Panopea abrupta) occur offshore in 
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fine substrates of mud or soft sand, and typically burrow up to 2-3 feet deep into the substrate. A 
number of hardshell clams, including butter clams (Saxidomus gigantean), native littleneck 
(Protothaca staminea), manila clams (Venerupis philippinarum), horse clams (Tresus capax and 
T. nutallii), and Pacific blue mussels (Mytilus trossulus) also inhabit the intertidal shorelines. 
Olympia oyster (Ostreola conchaphila) and non-native Pacific oysters (Crassostrea gigas) are 
common in Island County. Other nearshore shellfish include a number of filter feeders that 
remove plankton from the water column - cockles (Clinocardium nutallii), softshell clams (Mya 
arenaria) and detritivores that feed on organic detritus on the surface of sediments – clams 
(Macoma spp.). Shellfish resources in Island County are important as the basis for commercial, 
recreational, and tribal harvesting, particularly for hardshell clams, oysters, and geoducks.   

Shellfish beds perform a number of important ecological functions including nutrient cycling, 
stabilizing substrate, enhancing water quality (filtering and retention), creating and maintaining 
habitat structure (e.g., oyster reefs), and providing food for a wide variety of marine 
invertebrates, birds, fish and mammals. As filter feeders, shellfish consume large quantities of 
plankton and particulate organic matter, cleaning the water column of organic matter (and any 
pathogens or pollutants that are present). Shellfish species occupy a range of substrate types from 
mud to gravels, with each species having a preferred or optimal substrate size for larval settling 
and adult growth (Dethier 2006). Siltation can negatively impact larval shellfish by smothering, 
and adult shellfish through interfering with filter feeding. Shellfish are therefore sensitive to 
changes in sediment dynamics, especially increased erosion and inputs of fine sediments or 
changes in substrate type or size (Dethier 2006). Because shellfish filter the water column, they 
retain and concentrate pathogens and pollutants in the water – although this helps improve water 
quality, contaminated shellfish can negatively impact people and other animals that eat shellfish. 

In Island County, shellfish beds and commercial and recreational harvest beaches are found in 
Port Susan Bay, Penn Cove, and Admiralty Bay, among others (WDFW 2008, WA DOH Annual 
Growing Area Review for Island County, July 2010).   

3.5.6 Land Use and Land Cover 

The ecosystems of Island County have been heavily modified by human activity, but land uses 
remain largely rural in character.  The land uses in the county are tabulated in Table 3-5. Forest 
cover, ubiquitous before European-American settlers arrived, has been diminished but remains a 
major component of land cover.   Almost all forested land has been logged at least once in the 
past century, and much forest land is occupied by relatively young forest stands.  Agriculture is 
also a predominant land use. The majority of agricultural uses are pasture and hay, but there are 
also row crops grown in some areas.   
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Table 3-5.  Land Uses in Island County 

Land Use ShorelinePlanning 
Area County  

Agriculture 9.6% 8.2% 

Commercial 3.2% 1.9% 

Cultural, Entertainment, and Recreational 0.5% 0.4% 

Forest or Timber 1.3% 10.1% 

Mining 0.0% 0.8% 

NA 1.6% 3.1% 

Parks and Open Space 5.1% 1.4% 

Residential 40.0% 43.1% 

Tidelands 11.0% 0.9% 

Transportation, Communication, and Utilities 0.4% 0.3% 

Vacant 27.2% 29.7% 

Grand Total 100.0% 100.0% 

Source: Island County 2010 

Residential uses are the most common use throughout county, and also in shoreline areas.  
Commercial uses include the three incorporated areas and in the Freeland area comprise 1.9 
percent of the land area in the county, but 3.2 percent of the shoreline planning area.  The federal 
military bases include administrative, airfield, and housing uses a similar in character to the 
urban areas.  They also include open areas used for military exercises.  In the rural areas of more 
intense development, allowed densities range from 0.33 units/acre to 2.5 units/acre. These areas 
comprise 7.8 percent of the land area of the county and approximately 16 percent of the shoreline 
area.     

3.6 Implications of Sea Level Rise 

Sea level rise is expected to affect many of the habitat areas described above. Sea level rise will 
result in landward migration of the shoreline due to wave action and the addition of sediment 
from associated bluffs (Johannessen and MacLennan, 2007). Sand beaches associated with 
estuaries (e.g Arrowhead Beach on Camano) are particularly vulnerable to sea-level rise, and 
losses of 50 percent could occur in this century (NWF, 2007).  Sea level rise is expected to affect 
tidal sand and mud flats, resulting in expected expansions in estuary areas (e.g. Port Susan Bay) 
and conversion of freshwater and estuarine marshes to tidal flats (NFS, 2007).  
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Rising sea level will cause salt marshes to move landward, and cause saltwater intrusion into 
fresh marshes, likely increasing the extent of salt marsh in Island County.  Rising sea level near 
freshwater wetlands could cause salt intrusion from groundwater, and the introduction of saline 
surface water, both of which would cause the conversion of freshwater wetlands to brackish or 
estuarine wetlands (NWF, 2007).  Rising sea levels could also result in a shift to more salt-
tolerant species in areas affected by salt water surface or groundwater intrusion or salt spray 
(NWF, 2007), and could result in local shifts in habitat use patterns by shorebirds, fish, and other 
wildlife species to adjust to changing habitat conditions. 
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CHAPTER 4 LAND USE ANALYSIS 

The Shoreline Management Act (SMA) policies provide for protection of shoreline ecological 
functions while allowing for “all reasonable and appropriate uses.”  To clarify what is meant by 
“all reasonable and appropriate uses”, the SMA states: 

Alterations of the natural condition of the shorelines of the state, in those limited 
instances when authorized, shall be given priority for single family residences and their 
appurtenant structures, ports, shoreline recreational uses including but not limited to 
parks, marinas, piers, and other improvements facilitating public access to shorelines of 
the state, industrial and commercial developments which are particularly dependent on 
their location on or use of the shorelines of the state and other development that will 
provide an opportunity for substantial numbers of the people to enjoy the shorelines of 
the state (RCW 90.58.020). 

This chapter focuses on anticipated trends and projected demand for shoreline uses and potential 
use conflicts.  Potential conflicts in this context are focused on competing objectives or planning 
priorities inherent in the overall SMA policy intent (e.g., preference for water-dependent uses, 
public access, and ecological protection and restoration).  Potential conflicts may also address 
conflicts between SMA policy objectives and other interests or regulatory requirements affecting 
shoreline resources. 

4.1 Trends and Future Demand 

Island County has been a rapidly growing part of the Puget Sound region. Much of this growth 
has been driven by the in-migration of people from other areas. In the 1940s and 1960s, with the 
establishment of Naval Air Station Whidbey Island (NASWI), the County’s population expanded 
dramatically (average 80 percent increase over each of those decades). Another significant 
increase occurred between 1970 and 1980 (83 percent) with expansion of the Everett Boeing 
plant within commuting distance of the county (Island County, 1998).  

Recently the County’s population has grown at a slower rate. Between 2000 and 2010, the 
County’s population grew from 71,558 to 78,506, an increase of approximately 10 percent 
substantially slower than Washington State’s overall growth rate for this period of 14 percent 
(OFM, 2010).  

Island County’s three incorporated areas encompass approximately 32 percent of the residents of 
the County (Oak Harbor-22,075; Coupeville-1,831; and Langley-1,035) (Map 11 in Appendix 
A). Langley also has a small designated urban growth area (UGA). There are also several small 
unincorporated communities with suburban densities. The community of Freeland is not 
incorporated but has been designated by the County as a Non-Municipal Urban Growth Area in 
2007.  The community of Clinton is located at the Washington State Ferries terminal near the 
southern end of Whidbey Island.  In addition to these, the County has designated numerous areas 
as rural areas of more intensive development, where smaller lots and more intensive residential 
development have been allowed.  
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Most of the recent growth in Island County has been in unincorporated areas. The desire to live 
along shorelines has led to residential growth being concentrated near water bodies. As 
undeveloped shoreline land has become scarce, interior rural parts of the county have been 
divided into small farms, woodlots, and residential development on large parcels (Island County, 
1998).  

The County used the year 2020 for comprehensive growth planning, and based its plans on 
population estimates from the Washington State Office of Financial Management (OFM). The 
Island County 1998 Capital Facilities Plan estimated countywide population in 2020 would be 
118,800, approximately 51 percent greater than the 2010 population of 78,506 (Island County 
1998, US Census 2010). However, OFM has since revised the 2020 population estimate for 
Island County downwards to 94,275, a 20 percent increase from 2010 (OFM 2011).  The OFM 
2030 estimate for Island County is 100,985, a 28 percent increase over the 2010 census 
population.  

The County predicted that 70 percent of the population increase through 2020 would be located 
in unincorporated areas (Island County, 1998).  This prediction has been roughly true from 2000 
to 2010, during which time 65 percent of the population growth has occurred in the 
unincorporated areas of the County.  Put another way, slightly more of the growth has occurred 
within incorporated areas than was expected.   

Approximately 76 percent of the population of the County lives on Whidbey Island (OFM, 
2010a), which is roughly proportional to the land area of Whidbey Island relative to Camano 
Island.  Based on this development pattern, the pattern of past permits, the availability of land, 
and the relative accessibility of each island to employment centers off-island, development rates 
on each of the islands is likely to remain about equal over time.  

In recent years, the number of housing units in the County has grown at a faster rate than the 
population.  For example from 2000 to 2010, the number of housing units grew by 
approximately 24 percent, over double the rate of population growth (OFM, 2011).   This is 
probably mainly reflective of an aging population with smaller household sizes, a pattern that is 
common throughout the state but possibly more pronounced in Island County.  The population of 
people 65 and older has increased by approximately 41 percent from the year 2000 to 2008 
(Island County Assessor, 2010), and constituted approximately 15 percent of the Island County 
population at that time (OFM, 2009).   

The growth in homes may also be driven by growth in recreational or seasonal homes.  Homes 
used as recreational or seasonal residences comprised 9.6 percent of all housing units in the 
county in 2000, and in 2009 were estimated at about 9.4 percent of all housing units in the 
county.   For comparison, statewide 2.5 percent of homes are used as recreational or seasonal 
residences.   It is likely that shorelines have a higher than average percentage of recreational or 
seasonal residences, and that this pattern will continue in the future.  

Median household income in Island County has remained very close to the statewide median 
household income since the mid-1990s (OFM, 2009).   
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If the most recent OFM population projections were to hold true, the increase in county 
population would be about 16,000 people by 2020.  If the predicted pattern of development holds 
true, this would mean an additional 11,000 residents in unincorporated Island County. Only a 
limited number of these new residents will be able to locate on shorelines.  This growth and the 
general aging of the population have implications for the types of shoreline development that can 
be expected, and possibly changing public access needs for the future.  

4.1.1 Shoreline Development and Trends 

European settlement on Whidbey and Camano Islands began in earnest in 1850 with the Oregon 
Donation Land Act. Settlers filed claims and began farming and logging on the islands. The 
shorelines were also used for commerce. An early trading post was located at Penn Cove. 
Utsalady on Camano Island was the site of a large sawmill and shipyard until the late 1800s.  
Most of the County was quickly logged, and few areas of old growth timber remain.  The U.S. 
government developed military defenses along the shorelines of Whidbey Island at Fort Casey in 
the early 1900s, and at Fort Ebey during World War II (History Link, 2010).   

Today, resource-based industries such as logging, fishing, and agriculture continue on a small 
scale in the county, constituting approximately 1 percent of employment (OFM, 2009). There is 
still a strong military presence, with the NASWI occupying shoreline areas north and east of Oak 
Harbor (Map 1 in Appendix A).  The government sector, including military, amounts to 
approximately 38 percent of employment in the county (OFM, 2009) Residential development is 
prominent along the shorelines (Map 12 in Appendix A) and there are a number of public parks, 
including six state parks on the shorelines.  

Development of the shorelines has changed shoreline habitats and ecosystem processes. For 
example, residential property owners desiring to protect their lands from erosion have installed 
bulkheads or other types of armoring along the shore (Map 13 in Appendix A). Property owners 
often clear vegetation to harvest timber, improve views of the water, to build or expand 
structures, protect against fire or falling trees, or for other purposes.  There have been no 
thorough studies of how much shoreline has been modified by vegetation clearing; it is known 
that virtually all of the shoreline that was forested has been logged off at least once, with the 
exception of remnant old growth forest in Deception Pass State Park and possibly a few other 
small areas.  While forests have regenerated on many shorelines, a rough estimate from viewing 
aerial photography is that more than half of the shoreline area of Island County is cleared of 
native riparian vegetation.  

Another trend that has been observed anecdotally is the conversion of small seasonally-occupied 
cabins to larger full-time residences.  There are a number of new residences that can be observed 
around the county that fit this pattern, although, the exact numbers are not available.  The effects 
of these expansions can include increased impervious area and vegetation clearing, and in some 
cases views of the shoreline from nearby residences have been impacted as well.  

Development can reduce the quality of shoreline habitats for fish and wildlife, and eliminate 
sources of sediment that once supplied substrate for nearby beaches. Failing septic systems in 
some residential areas can contribute pollutants to marine shorelines, affecting shellfish and 
other resources. Docks, piers, and marinas have been built to provide access to the water, both in 
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rural residential areas and cities such as Oak Harbor and Coupeville (Map 14 in Appendix A). 
These overwater structures can negatively affect habitat for fish and disrupt sediment processes 
that can affect other species as well.  

4.1.2 Demand for Water-dependent Uses 

The most prevalent water-dependent use in county is moorage.  Moorage is generally private and 
associated with single family homes.  Single family docks and piers are generally sparse on 
marine shorelines but there are concentrations in three areas: Sandy Hook and Lagoon Point on 
Whidbey Island, and the Camano Island Country Club.  Docks are also common on most of the 
lakes.  Moorage buoys are common around Camano Island, and in a few areas of eastern 
Whidbey Island, with more concentrated buoy moorage in Honeymoon Bay and Holmes Harbor.  
Marina space outside of incorporated areas is limited to three facilities in Cornet Bay at the north 
end of Whidbey Island. There are also numerous public and private boat launch ramps on both 
Camano and Whidbey Island.   

Commercial, tribal, and recreational shellfish harvest is common in many areas of the county 
(See Map 15).  Other than in Penn Cove, there are few permitted structures, racks, or floats 
associated with this use.   

Small port facilities are located in Coupeville, Langley, and Oak Harbor and provide marina and 
temporary moorage space.  There has been no recent study of demand for additional marina 
space.  In 1980, the US Army Corps of Engineers surveyed the demand throughout Puget Sound 
and foresaw growth in demand for pleasure craft moorage, and identified locations where 
moorage might feasibly be provided.  Island County was, at the time, an area that was expected 
to see a large increase in demand for short term and long term moorage.  However, the supply 
has not increased as much as the projected demand suggested.  It is not known to what degree 
this was due to a lack of demand, or other reasons.  

Ferry docks operated by Washington State are located at in unincorporated areas at Keystone and 
Clinton, and there are no plans to expand these facilities.  

4.1.3 Residential Development 

Residential land uses are dominant along Island County’s shoreline planning areas, currently 
occupying 40 percent of the shoreline (Map 12 in Appendix A).  Approximately half of the 
shoreline in Island County is zoned Rural with a minimum lot size of 5 acres (Table 4-1, Map 11 
in Appendix A). However, County code allows for smaller lots to be created in Rural areas under 
certain conditions, such as where there are existing single-family residences. Rural Residential 
zoning (14 percent of the shoreline) allows for smaller lot sizes (0.3 to 2.5 acres) in specific 
Residential Areas of More Intensive Rural Development (Island County Code Chapter 17.03 – 
Zoning).  
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Table 4-1.  Summary of Island County shoreline areas in specific zoning designations   

Zoning Designation Percent of 
Shoreline 

Rural 48.7 

Rural Residential 14.2 

Rural Agriculture 6.3 

Parks 6.0 

Commercial Agriculture 3.2 

Federal 2.7 

Rural Forest 1.0 

Light Manufacturing 0.30 

Rural Center 0.27 

Rural Village 0.06 

Airport 0.03 

Source: Island County 2010 

Figure 4-1 shows a summary of existing and potential residential lots in Island County 
shorelines.   There are approximately 9,422 existing lots that are at least partially within the 
shoreline, of which approximately 1,060 (11%) are considered vacant (Island County Assessor 
2011).  Approximately 58 percent of shoreline residential parcels are 5 to 10 acres in size, and 28 
percent are one-half to 1 acre in size.   

The potential for new lots was estimated by examining existing and required minimum lot sizes 
in each zone, and assuming subdivision was possible up to the zoning limit on density.  The 
analysis did not discount for wetlands, steep slopes, or other critical areas or buffers because 
zoning provisions allow for clustering to protect these types of resources, and as such it would be 
require site-specific analysis to determine the actual capacity for creating lots outside of required 
buffers and critical areas.   The analysis, therefore, likely overstates the potential number of lots 
to some degree.  The analysis found that 524 lots had the potential to be subdivided under current 
zoning. The total number of potential lots is approximately 3,200 more than exist at present, with 
approximately one-third of the potential lots in the 0.5-acre size and one-third in the 5-acre size.   
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Figure 4-1.   Summary of existing and potential residential shoreline lots by parcel size  

 

Based on past development patterns, and the current zoning and comprehensive plan, the 
predominant demand for use of Island County shorelines will likely continue to be for residential 
use. The availability of potable water and the ability to provide onsite septic treatment will be 
factors in the level of future residential development that can occur on the shorelines.  

Under GMA, sewer systems may only be extended within urban growth boundaries and 
designated areas of higher intensity use. New or expanding development outside of urban areas 
must provide on-site septic treatment. On-site septic systems requirements have become more 
stringent over time due to failing and overtaxed systems and the effects they have on water 
quality and public health.   While septic system requirements limit the feasibility of developing 
some shoreline lots, the high and rising value of shoreline property suggest that new technologies 
may be developed and employed in order to overcome this limitation on land use.   

Potable water supply for shoreline development is limited in several ways.  Wells must be 
separated adequately from septic systems, must produce water that is not contaminated with salt 
water, and must be adequate in supply so that withdrawal will not adversely affect other wells in 
the vicinity.  Again, while these limitations restrict the feasibility of development of some lots, 
technology such as rainwater harvest and reuse of grey water could become feasible as the value 
of shoreline property increases over time.   
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4.1.4 Parks and Recreation 

There are six state parks in the shorelines of Island County, and numerous County parks shown 
on Map 16. Sixty-five public access locations with improved access were identified in a 2005 
update to a book called Getting to the Water’s Edge on Whidbey and Camano Islands, based on 
research shorelines for all types of public access points.  Research for that book also identified 
numerous unimproved and informal access points that are not shown on Map 16, and preliminary 
work in the inventory shows that many street ends are not included in that data set. This data gap 
has been noted in public outreach for the SMP update and additional data is expected to be added 
as it becomes available. 

4.2 Potential Use Conflicts 

Because of the variety of activities and values that people place on the shoreline, it is not unusual 
that a use that benefits one person or group is seen as detrimental to another group.  Such 
conflicts can arise even among different uses that are preferred under the SMA.  For example, 
water-dependent uses like marinas that are important to boaters can be seen as adversely 
affecting scenic or habitat values that are important to other users of the shoreline.  This section 
outlines some of the existing and expected conflicts between shoreline uses that should be 
addressed in the policies and regulations of the SMP.   

4.2.1 Piers and Docks 

Piers and docks are concentrated in a few residential areas, in port areas in the three incorporated 
areas, and in the marina area in Cornet Bay.  Piers and docks are an important component of 
recreational boating, serving as permanent and temporary moorage for vessels, including both 
resident and visiting boaters.  Piers and docks can also be disruptive to sediment movement and 
intertidal habitat, and moorage of boats can adversely affect water quality if best management 
practices (such as use of pump-outs, provision of on-shore bathing and restroom facilities, 
careful handling of fuel, proper maintenance to prevent fuel and oil leaks, and use of least toxic 
or non-toxic soaps and other products on board) are not employed.  Because of water quality 
issues, moorage can be a concern near aquaculture facilities.  

Piers used for temporary moorage provide access to the shoreline for visiting boaters, but other 
boating facilities are often for private use and public access to these areas is prohibited or very 
limited for security reasons.  

4.2.2 Shoreline Stabilization 

Shoreline armoring has been employed in about 16 percent of the marine shorelines of the 
county; Camano Island has a much higher proportion of armoring than Whidbey Island (WDNR, 
2010). This does not appear to include all diking that was built to create farmland.  The reasons 
for stabilization include supporting fill for residential and commercial development, constructing 
roads and utility outfalls, and protecting development from destabilization due to erosion.  
Shoreline stabilization can adversely affect adjacent uses and structures- eliminating the normal 
supply of sediment moving along marine beaches, for example, can increase erosion rates on 
non-stabilized shorelines. Shoreline stabilization can also conflict with habitat protection and 
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restoration goals because it affects both normal erosional processes and in some cases it directly 
eliminates or prevents the formation of critical habitats. 

Natural beach formation and maintenance can be inhibited by stabilization of feeder bluffs. 
Island County has shorelines in several areas that have been developed above feeder bluffs and 
other areas that are actively eroding due to wave action and, in some areas like parts of western 
Whidbey Island, wind erosion as well. Not only is stabilization of these shorelines very difficult, 
it can jeopardize other properties and the nearshore habitat normally fed by such erosion.  

A large portion of the residential development in the shoreline is concentrated in areas 
designated by the County Comprehensive Plan as “rural areas of more intensive development” 
(commonly referred to as RAIDs).  Approximately 14 percent of the shorelines are classified as 
“modified” shoreforms, meaning the geomorphic processes have been altered, typically through 
armoring.  Many buildings in RAIDs are also constructed closer to the OHWM than would 
currently be allowed.  An analysis of the setbacks of structures in RAIDs showed that most have 
setbacks over 50 feet, but approximately 25 percent have setbacks of less than 50 feet (Figure 4-
2).  In areas with development close to the OHWM, it would be especially difficult and 
expensive to restore full habitat functions, since the structure displaces native vegetation and 
normal use of the property further reduces its value as riparian habitat in most cases.  In addition, 
several RAIDs are low bank shorelines that are susceptible to flooding with sea level rise over 
the next 50 to 100 years.    

Figure 4-2.   Setbacks of Primary Structures from OHWM in RAIDs 

 

Diked areas were typically coastal lagoons, river deltas, or associated wetlands prior to being 
diked and, as noted above, these critical habitat types have been substantially reduced in extent 
and function.   
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4.2.3 Public Access  

Public access to the shorelines of the county is available in at least 65 locations where there are 
improvements and undisputed public rights of access.  In other areas, informal access across 
private property has occurred and continues, sometimes with tacit acknowledgement by the 
owners and in other cases under protest.  The process of sorting out legal rights for the public can 
be expensive and the County does not pursue all claims of public rights for legal and other 
reasons. These types of conflicts will likely continue as long as the demand for public access to 
some areas of the shoreline is not being fully met by clear and defined access points.   

Public access can conflict with private property in other ways, as well.  Marine areas waterward 
of the extreme low tide are bedlands owned by the State of Washington and managed by the 
Department of Natural Resources.   Some of these aquatic lands are leased by the DNR for 
aquaculture, marinas and other aquatic uses.   Tidelands are submerged lands and beaches that 
are exposed and submerged with the ebb and flow of the tides.  Initially, at statehood, tidelands 
in Washington were publicly owned.  Then, for more than 80 years tidelands and shorelands 
could be purchased from the state.  In 1971, the state Legislature stopped further sale of the 
state’s aquatic lands.  Today, tidelands are a complex patchwork of private and public 
ownership. Maintaining signage that accurately designates public access and public tidelands is 
often challenging in the shoreline environment. 

Over half of the tidelands in Island County are privately owned, and not all property lines are 
clearly understood and delineated.  There are instances where private structures and landscaping 
have encroached on public right of ways, thereby reducing or blocking public access.    Many 
developed beach communities in Island County were platted with the beach and tidelands in 
common ownership.  These shoreline areas are considered “community beaches” and are 
available for use by the homeowners and their guests. 

4.2.4 Marine Renewable Energy Facilities 

There is a growing interest in the potential to harvest tidal energy, particularly in Admiralty Inlet 
where the current is very strong and thus could provide a dependable energy source.  At this 
time, it is not known exactly what such an energy facility would entail, as studies are just 
underway to measure the characteristics of the currents and trey to understand how much effect 
an energy facility might have on the normal function of the tides in Puget Sound.   It is also not 
known how large such a facility would have to be, both the underwater components and the 
supporting facilities on land.  In addition to effects on tidal flushing, habitat could be affected by 
electromagnetic radiation, cables crossing sensitive areas like eelgrass beds, for example. 
Transmission facilities could be underground or above ground, and may or may not be feasibly 
located outside of shoreline areas.  What is known is that potential water quality, habitat, and 
aesthetic effects need to be studied further as this technology is developed.  

4.2.5 Habitat Restoration 

Habitat restoration projects are planned for several locations in the shorelines.  In some cases, 
these projects may raise concerns for existing adjacent uses.  In the area around the NVAWI 
airfield, birds are a hazard to planes taking off and landing.  Concern has also been raised that 
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restoration of saltwater marshes could affect saltwater intrusion into groundwater.  Restoration of 
riparian vegetation could result in restricting or eliminating some views of the water from private 
or public property.  Some restoration projects would eliminate farm fields that were created by 
cutting off tidal flow, or require relocation or acquisition of homes.  All such projects would be 
subject to constitutional limits on taking of property without due compensation, and other 
regulations that require study and disclosure of impacts prior to implementation.  
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CHAPTER 5 WEST WHIDBEY ISLAND SHORELINE 

Chapter 5 includes a description of the marine shoreline reaches located along the western 
shoreline of Whidbey Island, within Water Resource Inventory Area (WRIA) 6.  This chapter 
covers nine marine reaches numbered from north to south along the West Whidbey shoreline, as 
well as a reach for Smith and Minor Islands located approximately 4.8 miles from Whidbey 
Island within the Strait of Juan de Fuca (Figures 5-1 and 5-2 and Table 5-1).   

Shoreline erosion and deposition processes on the West Whidbey shoreline are relatively intact 
compared to other areas of Puget Sound, despite the fact that much of the shoreline is developed 
with residential and park uses.  The topography undulates alongshore with many low lying 
shores that rise gradually to steep bluffs on the order of 225 feet in height.  Shore types include 
bluff-backed beaches, barrier beaches and embayments that typically encompass tidal wetlands 
and coastal lagoons.  

The marine shores of West Whidbey are the most wave-exposed portion of the Salish Sea1

Reach Inventory Organization: The inventory refers to data collected from available sources 
and presented in countywide format in the Map Folio included as Appendix A.  In this section, 
inventory information for each reach is presented as a ‘reach sheet’ where pertinent reach 
characteristics are detailed and presented with a reach map (2009 aerial photography) and 
shoreline oblique photos (Ecology 2006). Reach inventory and characterization information is 
grouped into four broad categories: 1) physical resources; 2) marine habitats and species; 3) 
shoreland habitats and species; and 4) shoreline use patterns.  Information sources for the content 
included on each of the marine reach sheets are detailed on the Reach Sheet Guide, included at 
the start of the reach sheets for Section 5.1.4. 

, 
contrasting with wave energy conditions of the more sheltered shores of the county.  Erosion is 
an important consideration in land and shoreline use decisions because it affects the long-term 
stability of the land adjacent to the shore, as well as habitat formation and maintenance.  The 
West Whidbey shoreline is exposed to considerable fetch (the distance wind and waves can 
travel unimpeded before reaching the shoreline) but is protected from ocean-swell. Wind and 
wave conditions along the West Whidbey shoreline are influenced by exposure to the Pacific 
Ocean via the Strait of Juan de Fuca, and to a lesser degree the Admiralty Inlet to the south and 
Rosario Strait to the north. The intensity of westerly winds also results in wind-driven sediment 
transport and deposition, an uncommon phenomenon in the Puget Sound region.  As a result of 
these erosional forces, the exposed high gradient, bluffs and banks of West Whidbey Island are 
more susceptible to coastal landslides than the East Whidbey and Camano Island shores of the 
county. 

                                                   
1 The Salish Sea consists of the coastal waterways surrounding southern Vancouver Island and the Puget Sound; 
major water bodies include the Strait of Georgia, Strait of Juan de Fuca, and Puget Sound. 
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Table 5-1.  West Whidbey (WW) Island Marine Reaches 

Reach Label Reach Description 

Strait of Juan de Fuca (Section 5.1) 

Smith and Minor 
Islands Smith Island and Minor Island 

WW1 Deception Pass State Park (West Side), Cranberry Lake, Moran Beach and Whidbey 
Island Naval Air Station 

WW2 Joseph Whidbey State Park, Swan Lake and South to Libbey Road 

WW3 Fort Ebey State Park and Perego's Lagoon 

Admiralty Inlet (Section 5.2) 

WW4 Crockett Lake, Keystone Ferry, Fort Casey State Park, and Driftwood Park 

WW5 Lake Hancock (coastal lagoon) 

WW6 Lagoon Point, South Whidbey State Park, Bush Point Lagoon, Mutiny Bay 

WW7 Useless Bay, Deer Lagoon, Lone Lake (wetlands) 

WW8 Dave Mackie Park, Maxwelton 

WW9 Cultus Bay 

 

Key alterations and impairments are summarized from existing data sources.  Reach-specific 
restoration opportunities were identified by PSNERP Puget Sound Restoration Planning 
Activities, WRIA 6 Salmon Recovery Plan and during detailed assessment of existing marine 
shoretypes in 2005 (Coastal Geologic Services, 2005). 

The reach scale assessment establishes a baseline of conditions along the West Whidbey 
shorelines that will be used to develop shoreline designations, and to revise policies and 
regulations, with the aim of achieving no net loss of shoreline functions.  A summary of key 
opportunities and management issues for all West Whidbey reaches is included in Section 5.3. 

5.1 Strait of Juan de Fuca Shorelines 

The West Whidbey Strait of Juan de Fuca shorelines extend from Deception Pass at the northern 
tip of Whidbey along the Strait of Juan de Fuca shoreline fronting Cranberry Lake, the Whidbey 
Island Naval Air Station, Joseph Whidbey State Park, Swan Lake (a coastal lagoon) and around 
Point Partridge into the marine shoreline fronting Ebey’s Landing and Fort Ebey State Park. 

5.1.1 Physical Characterization 

The Strait of Juan de Fuca shores of Whidbey Island are the most exposed shores of the Salish 
Sea and are heavily influenced by wind and wave driven processes. The shores of West Whidbey 
are largely encompassed within one large net shore-drift cell with northward drift. The shores of 
West Whidbey in general incur the most rapid erosion rates in the county and are predominantly 
bluff back beaches (43%) and barrier beaches (34%).  
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5.1.2 Biological Characterization 

Coastal lagoons are mapped and inventoried along the Strait of Juan de Fuca shoreline, including 
Swan Lake and adjoining wetland areas (WW02) and Perego’s’s Lagoon (a closed barrier 
lagoon;WW03).  Several short stream segments drain to the marine shoreline, primarily through 
Cranberry Lake (WW01) and Swan Lake (WW02).  

The aquatic areas support red sea urchin habitat at northern end of the Strait of Juan de Fuca 
shoreline, and kelp is mapped intermittently along the western facing shoreline.  Geoduck habitat 
is mapped in the tidal and subtidal area front Swan Lake. 

Nearshore aquatic habitats and associated coastal lagoons provide habitat that supports a broad 
assemblage of fish and wildlife species including forage fish populations and habitat for 
anadromous salmon (designated as Critical Habitat for Chinook salmon – use by other 
anadromous salmon species assumed).  Extensive and ongoing research on juvenile salmon 
outmigration and nearshore use and rearing discusses the likely extent and use patterns along 
Island County’s shorelines, including western Whidbey Island shorelines (Luerkens, 2011; 
Beamer, 2007; Beamer et al, 2011, Beamer et al, 2006).  In the 2006 report Habitat and Fish Use 
of Pocket Estuaries in the Whidbey Basin and North Skagit County Bays, 2004 and 2005, 
scientists from the Skagit River System Cooperative, the Stillaguamish Tribe, Tulalip Tribe, and 
other groups documented fish use, nearshore habitats, and habitat changes at a series of Island 
County sites.   

5.1.3 Shoreline Use Patterns 

State and federally owned facilities and property characterize the shoreline facing the Strait of 
Juan de Fuca.  These uses include park areas (recreation areas and open space), reserves (Smith 
and Minor Islands), and military facilities (Naval Air Station Whidbey Island).  Rural 
development (3 – 8 acre lots), as well as more dense areas of shoreline rural residential 
development (1/4 to 1 acre lots) also characterize the marine shoreline area; residential uses are 
mostly located between Point Partridge and Swan Lake (WW02). 

Limited areas of modification occur, primarily in the area fronting North Moran Beach Lane.  No 
overwater structures occur along the Strait of Juan de Fuca marine reaches, likely partially a 
result of the high energy environment associated with the shoreline, which makes dock design 
and maintenance challenging and expensive. 

Existing public access is provided extensively along Whidbey Island’s Strait of Juan de Fuca 
shoreline, through both large public park areas and at beach access points.  Public access is 
provided to Reaches WW01 (Deception Pass State Park), WW02 (Joseph Whidbey State Park 
and a boat launch facility), and WW03 (Fort Ebey State Park and the adjoining Ebey’s Landing 
National Historical Reserve).  There is no public access to Smith and Minor Islands, which are 
designated as an Aquatic Reserve by Washington State Department of Natural Resources. 
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5.1.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for West Whidbey Island’s 
four Strait of Juan de Fuca marine shoreline reaches, as depicted in Figure 5-1. 

Figure 5-1.  West Whidbey Island marine reaches along the Strait of Juan de Fuca. 
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GEOMORPHIC KEY INFORMATION
Geomorphic Shoretype (Map 9)

Shoretypes were determined by Coastal Geologic Services in 2005 
using aerial photos and boat surveys. The shoretypes identify the feeder 
bluffs (sediment sources), transport zones, accretion shores and modi-
fi ed shores as defi ned in the report text. Shoretype classifi cations are 
also presented on the reach map.

Net Shore Drift (Map 8)

This dataset depicts littoral drift in Puget Sound. Each drift cell is 
described and mapped in terms of the direction of sediment transport, 
the location of divergent zones and areas where there is no appreciable 
drift. Data source: PSNERP, 2010.

Shoreform Current (Map 10)

The shoreform classifi cations were provided by the Puget Sound 
Nearshore Ecosystem Restoration Project (PSNERP). Categories include 
barrier beach, bluff-backed beach, barrier estuary, barrier lagoon, delta, 
closed lagoon marsh, open coastal inlet, pocket beach, rocky platform, 
plunging rocky shore and artifi cial. The shoreform and shoretype infor-
mation describes the geologic characteristics of the shoreline as they 
relate to nearshore process such as the erosion, transport and accretion 
/ deposition of sediment.

Overall Rating of Degradation

This score is an evaluation of the level of degradation (most degraded to 
least degraded) for each the following nearshore processes: sediment 
input, sediment transport, erosion/accretion, tidal fl ow, distributary 
channel formation, tidal channel formation, detritus import/export, fresh-
water input, physical disturbance, solar incidence. This is a relative anal-
ysis completed by PSNERP in 2010 which compares all the nearshore 
reaches of Puget Sound / Strait of Juan de Fuca. Degredation scores 
are depicted on Map 17 for all marine shorelines in Island County.

Coastal Landslides & Toe Erosion

These datasets contain information about geologic and coastal hazards, 
which include: areas of steep slope, coastal landslide areas, and toe 
erosion areas. In general, these show where geologic hazards are likely 
to occur or where they are known to have occurred. Data sources: 
Island County; Ecology; and Coastal Geologic Services, 2005.

REACH SHEET DATA DESCRIPTIONS AND SOURCES
SHORELINE LENGTH:
Length in Miles

REACH AREA:
Area in Acres

PSNERP PROCESS UNITS:
Identifi cation number for shoreline 
segment used by PSNERP

REACH SHEET GUIDE

REACH SUMMARY
Summary includes identifi cation of reach location and extent, as 
well as synthesis of geomorphic, habitats and species, and land 
and shoreline use information.

REACH MAP
The reach maps show the physical features of each “reach” or inventory 
segment. Geologic shoretype components are depicted to help illustrate the 
location of feeder bluffs, sediment transport zones, accretion shores and modi-
fi ed shores. The reach maps also depict the locations of wetlands and streams 
based on Island County inventories. Restoration and protection sites identifi ed 
by the County are labeled. Public access features, including trails, parks and 
open space areas, and access points, are mapped along with other public 
shoreline facilities. Shoreline oblique photos taken by Ecology in 2006 are 
provided to help orient the reader to key localities. The aerial photo base map 
is from 2009.

Shoreline oblique photos: Ecology, 2006, photo series; photo points identifi ed on Reach Maps.



HABITATS & SPECIES
Signifi cant & Unique Features (Maps 5-7)

Information on aquatic vegetation is from the Washington Department of 
Natural Resources Nearshore Habitat Program, which inventories and moni-
tors seagrass and fl oating kelp beds as part of its program to track nearshore 
habitat health. Data collection and analysis are completed in collaboration with 
NOAA’s Olympic Coast National Marine Sanctuary. Data source: WDNR.

Coastal Lagoons, Coastal Stream Mouths, and Wetlands (Map 4)

The reach maps depict the approximate location and extent of known 
wetlands, including coastal lagoons, and streams based on data from Island 
County wetland and stream inventories. This section also describes these 
habitat features.

Forage Fish

This WDFW dataset describes the extent of mapped forage fi sh presence 
within each reach, including Pacifi c herring, sandlance, and smelt. Forage 
fi sh are nearshore species that are signifi cant food sources for anadromous 
salmonid and other marine species.

 
Public Access (Map 16)

This is a brief description of public and community access points. These data 
identify the location and type of shoreline access. Data sources: Ecology, 2010; 
WSU Island County Extension, 2010; and Island County, 2010, 2011.

Overwater Structures (Map 14)

This is a brief description of human-made structures that extend over the sur-
face of a body of water, such as a pier or dock. Overwater structures frequently 
include in-water components.

Shellfi sh & Aquaculture (Map 15)

This dataset depicts the locations of shellfi sh beds and areas of recreational 
harvesting. Data source: WDFW, 2010.

LAND & SHORELINE USE
Shoreline Modifi cations (Map 13)

Shoreline modifi cations include a variety of structures / alterations to the 
shoreline such as bulkheads (commonly referred to as armoring and consist-
ing of concrete, rock, wood, and/or piles), groins, levees, and breakwaters. 
Shoreline modifi cations are commonly designed and built to dissipate wave 
energy, maintain navigation channels, control shoreline erosion, provide pro-
tection from fl ooding, store or accumulate sediment, and promote commercial 
or recreational activity.

Armoring (Map 13)

Percentage of shoreline with mapped armoring. Data source: PSNERP, 2008.

Zoning (Map 11)

This data depicts Island County zoning categories coverage (by percentage) 
for each reach. Zoning information is useful in understanding development 
patterns and future development potential.

Current Land Use (Map 12)

This data describes the use and ownership (i.e., public, private, etc.) of lands 
immediately adjacent to the marine shoreline of each reach. The number of 
parcels within each reach and average reach parcel size are detailed to further 
inform the pattern of existing and potential future development. Existing land 
use information is based on County data and consultant analysis of aerial 
photography.

KEY MANAGEMENT ISSUES
Key management issues are identifi ed for each reach are based upon 
relevant geomorphic, biologic (habitat and species use), and land / 
shoreline use conditions. Preliminary management issues have been 
developed for the specifi c reaches with the intent of informing future 
management decisions at a scale consistent with variations in existing 
shoreline conditions. Identifi ed management issues and resulting man-
agement recommendations should be used in development of shoreline 
environment designations, goals and policies, and shoreline regulations.

RESTORATION OPPORTUNITIES
Listed restoration opportunities document sites and / or action areas that 
have been previously identifi ed for restoration potential along the marine 
shoreline. The primary source for identifi cation of potential restoration 
sites is Appendix C of the Island County Feeder Bluff and Accretion 
Shoreform Mapping Report (Coastal Geologic Services, 2005). Addi-
tional restoration opportunity sites were identifi ed for specifi c reaches by 
Coastal Geologic Services in 2011; recent efforts were only completed for 
marine reaches where Appendix C of the 2005 report did not identify op-
portunity areas. Restoration opportunities documented by other sources 
may be listed, in which case specifi c source information is provided within 
the reach sheet text.

CONSERVATION OPPORTUNITIES
Listed conservation opportunities document sites and / or action areas 
that have been previously identifi ed for conservation potential along the 
marine shoreline. The primary source for identifi cation of potential conser-
vation sites is Appendix C of the Island County Feeder Bluff and Accretion 
Shoreform Mapping Report (Coastal Geologic Services, 2005). Conserva-
tion opportunities documented by other sources may be listed, in which 
case specifi c source information is provided within the reach sheet text.

REACH SHEET GUIDEREACH SHEET DATA DESCRIPTIONS AND SOURCES

 
Shoreland and Marine Priority Habitats & Species (Map 5)

This dataset describes the location of state-designated priority habitats and 
species in Shoreland (upland) and Marine (aquatic) areas as reported by the 
Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Spe-
cies Program and the Washington Department of Natural Resources (WDNR) 
Natural Heritage Program database. This dataset is called the PHS data and is 
available online at: http://wdfw.wa.gov/conservation/phs/maps_data/.

Salmonid Fish Use (Map 5)

This dataset indicates federally (Endangered Species Habitat) designated critical 
habitat for listed salmonid species, including Chinook and bull trout occurring 
within marine areas. The dataset also indicates tributary streams with salmonid 
distribution – species and use information is included and depicted on Map 5. 
Data sources: WDFW, WDNR, and Federal Register.



REACH Smith and Minor Islands
Smith and Minor Islands

SHORELINE LENGTH:

None mapped

Feeder Bluff (5%) and Feeder Bluff Exceptional (28%) on west
shoreline of Smith Island feeding Accretion Shoreform (60%) along
west Smith shoreline and all of Minor Island shoreline

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

None mapped
Shoreform Current (Map 10)

A divergence zone on the west side of Smith Island transitions to
eastward drift on both the north and south shores of Smith Island.
These drift cells converge on the east side of Minor Island.

Net Shore Drift (Map 8)

None mapped
Steep Slopes

        1.56  Miles

REACH AREA:
          24 Acres

PSNERP PROCESS UNITS:
NA

None mapped

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

None mapped
Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
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Shoreline Oblique Photos (© Microsoft Bing Maps, 2010) Historic Photo: Smith Lighthouse

REACH SUMMARY
Smith Island is an island located in the eastern Strait of Juan de Fuca, about 
mid-way between Admiralty Inlet and Lopez Island. It is connected to the 
smaller Minor Island, to its east, by a low spit that is covered at high tide. The 
western shoreline of Smith Island is a signifi cant feeder bluff, with all other 
areas of both islands’ shorelines mapped as accretion beach areas.

The shorelines of both islands are generally undeveloped, although remnants 
of historical modifi cation do occur (primarily on Smith). Both islands are 
generally low with open meadow and shrub habitat with few trees. The 
islands are important habitat for seabirds and the shorelines are a haulout site 
for sea lions and harbor seals. The islands are part of the San Juan Islands 
National Wildlife Refuge and are generally closed to the public. The islands 
and surrounding waters are additionally designated a WDNR aquatic reserve. 
Documented aquatic habitat includes red sea urchin and extensive pandalid 
shrimp areas extending to the south. 

The islands’ location at the east end of the Strait of Juan de Fuca makes 
them a signifi cant feature for marine navigational aid. A lighthouse was fi rst 
constructed on Smith Island in the late 1850s and was occupied and operated 
for approximately 100 years. The lighthouse / keeper residence structure was 
built at the west end of the island; over the years, bluff erosion crept closer 
to the structure, requiring the lighthouse to be abandoned in the 1950s with 
complete destruction occurring in 1998. Remnant out-structures of the light-
house remain; the site is listed on the national and state registers of historic 
places. The lighthouse was replaced with an automated navigation light (97 
feet high). Minor Island also has a light and a weather station operated by 
the National Oceanic and Atmospheric Administration is also located on the 
islands.



REACH Smith and Minor Islands

HABITATS & SPECIES

None mappedSandlance

Seabird colonies on both islands; seal haulout sites
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

All mapped under aquatic
Shoreland Priority Habitats & Species (Map 5)

No Zoning

No streams on islands.
Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Red Sea Urchin habitat (Smith Island only); pandalid shrimp habitat offshore
to east and southeast.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Smith Island historically developed with a lighthouse and associated
armoring.  Lighthouse abandoned and largely destructed by island erosion.
Unmanned navigation lights located on both islands.

Current Land Use (Map 12)

Public watercraft access to Smith and Minor Islands is not authorized.
Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Unclassified shellfish growing area; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Unmodified shorelines.
Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring None mapped

Number of Parcels           0 Average Parcel Size        0.00 Acres

None mapped

None mappedArmoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

Potential restoration sites were not identifi ed; the shoreline is composed of 
bedrock and has not been developed or otherwise utilized.

Ongoing protection of Smith and Minor Islands, designated a WDNR aquatic 
reserve, should be prioritized.

KEY MANAGEMENT ISSUES
• Protection of aquatic and shoreline habitats through any future 

redevelopment, refurbishment or expansion of navigational and 
weather monitoring facilitates.

• Restoration and protection of island vegetation community from 
potential impacts of invasive species.

• Potential implications of sea level rise (SLR) on barrier beach and 
feeder bluff habitats (potential loss and / or modifi cation of habitat).
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REACH WW01
Deception Pass State Park (West Side), Moran Beach
and Naval Air Station Whidbey Island

SHORELINE LENGTH:

Least (100%)

Primarily Accretion Shoreform (67%), only (4%) Modified

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (80%); Bluff Backed Beach (4%); Pocket Beach (10%);
Rocky Platform Beach (7%)

Shoreform Current (Map 10)

A long drift cell extends northward from West Beach to just west of
Deception Pass.

Net Shore Drift (Map 8)

9%
Steep Slopes

        6.55  Miles

REACH AREA:
         155 Acres

PSNERP PROCESS UNITS:
8057

31%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Limited mapping in southern end of reach,
as well as some toe erosion just south of
Cranberry Lake.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Deception Pass State Park (West Side), Moran Beach and Naval Air Station 
Whidbey Island (NASWI) (Reach WW01) extends from Deception Pass 
at the northern tip of Whidbey Island along the Strait of Juan de Fuca 
shoreline fronting Cranberry Lake and the Naval Air Station Whidbey Island. 
Geomorphic shoreline processes are signifi cantly infl uenced by a single 
north-trending drift cell terminating at Deception Pass. Feeder bluff and 
transport zone shoretypes are located in the southern portion of the reach 
and supply sediment to a long accretion area (barrier beach) comprising 
more than two-thirds of the shoreline length.

There are no mapped wetlands associated with the shoreline in the reach 
area; however Cranberry Lake (a separate freshwater lake shoreline) adjoins 
the northern half of the reach. There are extensive wetlands associated 
with the lake, including areas designated as coastal lagoon extending to 
the south. Historic tidal infl uence on the Cranberry Lake system has been 
modifi ed. Two stream mouths are mapped along the shoreline, both from 
the Cranberry Lake system; these streams are short and do not support 
salmonids. Habitat is mapped within marine aquatic areas, supporting Red 
Sea Urchin habitat at the northern end of the reach (extending to Deception 
Island) and kelp is mapped intermittently along the shoreline.

Land use within the shoreline area is associated with the Naval Air Station 
at the southern end of the reach, rural residential shoreline development 
through the central portion and Deception Pass State Park at the north 
end. The Naval Air Station and State Park include limited facilities within the 
shoreline area; signifi cant undeveloped open space is associated with the 
Naval Air Station as well as park and residential uses. The marine shoreline 
is minimally modifi ed. Signifi cant public access is provided through the 
State Park.



REACH WW01

HABITATS & SPECIES

3%Sandlance

None mapped
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffer areas identified)
Shoreland Priority Habitats & Species (Map 5)

Federal (Naval Air Station - 54%); Rural (25%); Parks (State Park - 21%)

None mapped within coastal streams.  Nearshore areas are designated ESA
critical habitat for Chinook (Puget Sound ESU) and bull trout excluding naval
restricted areas.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Red Sea Urchin habitat at northern end of reach (extending to Deception
Island) / patchy kelp mapped intermittently.  Marine areas designated ESA
critical habitat for Green Sturgeon (excluding naval restricted areas).
Deception Pass area is designated as an Audubon Important Bird Area.
Pigeon Guillemot nesting colony at cliffside.  Dune vegetation south of 
Cranberry Lake along Surfcrest Drive. 

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Significant vacant land, limited uses associated with Naval Air Station
(southern extent) / Rural residential development along shoreline (central
portion) / State Park with limited facilities in shoreline area (northern extent);
significant undeveloped open space for all existing uses in shoreline area.

Current Land Use (Map 12)

Significant access through Deception Pass State Park (public lands); parking
lot in State Park located within shoreline area, provides direct access to
extensive public beach as well as Cranberry Lake.

Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Unclassified shellfish growing area; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Limited modification, outside of areas associated with overwater structures;
armoring mapped fronting N Moran Beach Ln.

Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring None mapped

Number of Parcels          87 Average Parcel Size       18.64 Acres

2

1%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
 ed in 2004 by Coastal Geologic Services 

(Appendix H).

R72: Remove concrete rubble from intertidal and bank toe.

R73: Remove concrete rubble revetment.

R74: Remove very long outfall structure; redevelop outfall to have less 
impact on intertidal areas.

CONSERVATION OPPORTUNITIES
C13: Undeveloped berm and lagoon complex.  Extends 2000+ ft and into 

Feeder Bluff with intertidal bars.

KEY MANAGEMENT ISSUES
• Water quality issues associated with additional development in 

 ed use)—including implications 
of septic systems and road runoff.

• Management of open space areas to maximize shoreline habitat 
and protect unique dune area - coordination with State Park and 

• Potential implications of sea level rise (SLR) on barrier beaches 
(northern two-thirds of reach) (loss of habitat) and increased rates of 
bluff erosion (south end of reach only) (implications for slope stability 
and sediment supplies).

 ooding on development 
 oodplain areas (shoreline residential devel-

opment).

Naval Air Station administrators.

• Maintenance of groin and drainage outfall for Cranberry Lake. 

• Control erosion along the shoreline north of Naval Air Station. 
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REACH WW02
Joseph Whidbey State Park, Swan Lake and South to
Libbey Road

SHORELINE LENGTH:

Least (100%)

Feeder Bluff (29%) and Feeder Bluff Exceptional (33%) through south
extent into Accretion Shoreform (35%) fronting Swan Lake vicinity

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (32%); Bluff-backed Beach (68%)
Shoreform Current (Map 10)

This drift cell originates at a divergence zone at Point Partridge and
extends northward to just west of Deception Pass.

Net Shore Drift (Map 8)

20%
Steep Slopes

        7.49  Miles

REACH AREA:
         381 Acres

PSNERP PROCESS UNITS:
8057

33%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Toe erosion along significant feeder bluff
through south end of reach; intermittent
areas of landslide.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Joseph Whidbey State Park, Swan Lake and South to Libbey Road (Reach 
WW02) extends along the shoreline fronting the Swan Lake area south to the 
Point Partridge vicinity. The reach includes the Swan Lake feature, which is a 
coastal lagoon associated with the marine shoreline. Geomorphic shoreline 
processes are signifi cantly infl uenced by a single north-trending drift cell starting 
at Point Partridge and continuing north through Reach WW01. Feeder Bluff and 
Feeder Bluff Exceptional shoretypes are located south of Swan Lake — these 
shorelines supply sediment to a long accretion area (barrier beach) fronting and 
extending north of Swan Lake. Feeder bluffs within the reach are substantial and 
have very little slope vegetation (Oblique Photos B, C and D).

Swan Lake is a large coastal lagoon comprising almost 20 percent of the reach 
area. The lagoon drains directly to the shoreline and is mapped as supporting 
salmonids in addition to providing signifi cant habitat for numerous other species. 
One additional stream (without mapped salmon use) drains to the shoreline 
to the north of Swan Lake. Other shoreland habitats include WDFW mapped 
Bald Eagle territory, coastal cliffs, associated wetland areas and native oak and 
grass lands. Mapped aquatic habitats include geoduck habitat with patchy kelp 
intermittent throughout the reach.

Primary land uses within the shoreline area include shoreline residential devel-
opment, park lands and open space. Most of the undeveloped open space area 
is mapped as wetland / coastal lagoon associated with the marine shoreline. 
Shoreline residential development occurs at rural densities along NW Beach 
Road, with houses setback between 100 and 150 feet behind the top of coastal 
bluffs. Residential yards and lawns typically extend to the edge of the bluff, with 
very little riparian vegetation. Joseph Whidbey State Park is minimally modifi ed 
in the shoreline vicinity.

Point Partridge



REACH WW02

HABITATS & SPECIES

None mappedSandlance

Two documented Pigeon Guillemot nesting colonies at Swan Lake and Hastie
Lake

Marine Priority Habitats & Species (Map 5)

43%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliff; Wetland; 8 acres of mapped Native Oaks and
Grassland

Shoreland Priority Habitats & Species (Map 5)

Rural (62%); Federal (16%) / Parks (13%) / Rural Residential (8%) /
Commercial Agriculture (1%)

None mapped within coastal streams.  Nearshore areas are designated ESA
critical habitat for Chinook (Puget Sound ESU).

Salmonid Fish Use (Map 5)

Coastal Lagoons
73 acres (19%)

Geoduck habitat fronting Swan Lake marine shoreline vicinity; patchy kelp
mapped intermittently; coastal lagoon areas extending north from Swan Lake.
Marine areas designated ESA critical habitat for Green Sturgeon.  Swan Lake
and surrounding areas are listed as County Habitat of Local Importance.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily public park lands; significant open space associated with uses
throughout reach.

Current Land Use (Map 12)

Hastie Lake Road Boat Launch, West Beach Vista (adjacent to Swan Lake);
significant access through Joseph Whidbey State Park; additional County
owned public beach access at the end of Lebbey Rd (Point Partridge).

Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Approved shellfish growing area; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Generally limited modification; armoring associated with areas of dense
residential development fronting Swan Lake and in the vicinity of the Hastie
Lake Road Boat Launch; a tide gate is located at the northwest corner of
Swan Lake.

Shoreline Modifications (Map 13)

Forage Fish
25%Smelt

Herring None mapped

Number of Parcels         346 Average Parcel Size        3.98 Acres

2

11%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
 ed from review of 

Ecology 2006 shoreline oblique photography during development of this 
Inventory:

1. Remove derelict structures (piles and remnants of pier / boat ramp) along 
marine shoreline just north of Swan Lake.

2. Remove tide gate and associated armoring that restricts tidal exchange 
between Swan Lake and the marine shoreline.

3. Remove concrete debris (degrading shoreline armoring) to the south of 
the row of shoreline residences fronting the shoreline adjacent to Swan 
Lake.

 ed by the Island County 
Estuarine Restoration Program report (2001).

CONSERVATION OPPORTUNITIES
C12: Undeveloped beach and backshore.

KEY MANAGEMENT ISSUES
• Slope / bluff stability for existing and future land uses at the top of 

 cations such as clearing, 
 ed surface / groundwater dynamics).

 cation of feeder bluff / steep slope 
areas due to greater intensity of use.

• Water quality issues associated with additional development (subdi-
 ed use) — including implications of septic systems 

and road runoff.

• Drinking water supply (aquifer) issues associated with additional 
 ed use) — saltwater intrusion and 

potential exacerbation from SLR. Reach area mapped as ‘Very-High 
Risk’ for saltwater intrusion (Island County Risk Rating Map).

 icts associated with public access to beaches and 
private residential property rights.

• Potential implications of sea level rise (SLR) on Swan Lake lagoon, 
adjoining coastal wetland areas, barrier beaches; associated 
wetlands (loss of habitat); and further bluff erosion.

 ooding on development 
 oodplain areas (residential development in 

Swan Lake vicinity).

• Coastal �ooding, storm damage, and tsunami hazard at Swan Lake 
and Hastie Lake (Whitecap Lane). 

• Hazards of bluff erosion and potentially rapid erosion rates along  
West Beach Road. 
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REACH WW03
Fort Ebey State Park and Perego's Lagoon

SHORELINE LENGTH:

Least (17%); Less (83%)

Feeder Bluff (15%) and Feeder Bluff Exceptional (31%), Accretion
Shoreform (20%) fronting Perego's Lagoon

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (20%); Bluff-backed Beach (48%); Coastal Lagoon and
Marsh (32%)

Shoreform Current (Map 10)

Southward drift from a divergence zone at Partridge Point extends
around Admiralty Head and converges with northward drift inside
Admiralty Bay.

Net Shore Drift (Map 8)

44%
Steep Slopes

        3.78  Miles

REACH AREA:
         143 Acres

PSNERP PROCESS UNITS:
8057, 8058

32%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Almost continuous landslide mapped to the
northwest of Perego's lagoon (along
Feeder Bluff; Feeder Bluff Exceptional).

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Fort Ebey State Park and Perego’s Lagoon (Reach CAM03) extends 
along the Strait of Juan de Fuca / Admiralty Inlet shoreline fronting 
Ebey’s Landing and Perego’s Lagoon (Oblique Photo D). The unique 
lagoon feature is an enclosed barrier (coastal) lagoon sitting between 
coastal bluffs to the east and a barrier beach to the west. Geomorphic 
shoreline processes are signifi cantly infl uenced by a south-trending drift 
cell starting from a divergence zone at Point Partridge and continuing 
south into Reach WW03. Feeder bluff and feeder bluff exceptional 
shoretypes are located north of Perego’s Lagoon — these shorelines 
supply sediment to the barrier beach (accretion area) fronting the 
lagoon, as well as areas further south. Feeder bluffs within the reach are 
substantial and have no slope vegetation (Oblique Photos A, B, C).

Perego’s Lagoon comprises 25 percent of the reach area. The lagoon 
has no tidal opening through the barrier beach hydrologic connection 
with the marine shoreline is subsurface except potentially during 
coastal fl ooding / storm events. No coastal streams drain to the reach 
shoreline. Other shoreland habitats include WDFW-mapped Bald Eagle 
territory, coastal cliffs and 52 acres of native oak and grass lands. 
Mapped aquatic habitats include pandalid shrimp and hardshell clam 
areas, a seabird colony and continuous kelp off-shore of coastal bluff 
areas.

Land use within the reach is limited to public park areas, as the entire 
shoreline is part of Fort Ebey State Park and the adjoining Ebey’s 
Landing National Historical Reserve. Outside of hiking trails, the 
shoreline is unaltered. Public access is extensive, provided through 
developed access points to the north and south.



REACH WW03

HABITATS & SPECIES

None mappedSandlance

None mapped
Marine Priority Habitats & Species (Map 5)

19%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliffs; 52 acres of mapped Native Oaks and Grassland
Shoreland Priority Habitats & Species (Map 5)

Rural (61%); Parks (39%)

None mapped within coastal streams.  Nearshore areas are designated ESA
critical habitat for Chinook (Puget Sound ESU) excluding naval restricted
areas.

Salmonid Fish Use (Map 5)

Coastal Lagoons
36 acres (25%)

Mapped Seabird Colony (Alcids); Perego's Lagoon (34 acres).
Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily public park lands; significant open space associated with uses
throughout reach.

Current Land Use (Map 12)

Significant access provided by Fort Ebey State Park and adjoining Ebey's
Landing National Historical Reserve.

Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Unclassified shellfish growing area; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Limited modification within Libbey Beach Park (bulkhead and riprap); no
other shoreline modifications.

Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring None mapped

Number of Parcels          23 Average Parcel Size       30.58 Acres

1

2%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

No apparent restoration opportunities were identifi ed along the WW03 
shoreline. Shorelines within the reach are primarily characterized by high 
bluffs and coastal wetlands that are largely unaltered; no derelict structures 
identifi ed.

KEY MANAGEMENT ISSUES
• Preservation of publicly owned open space areas to maximize 

shoreline habitat — coordination with State Park and Reserve 
administrators.

• Control of invasive species.

• Potential implications of sea level rise (SLR) on Perego’s Lagoon and 
barrier beaches (loss of habitat), as well as implications for bluff toe 
erosion and stability.



Draft Shoreline Inventory and Characterization 

5-14  March 2012 

5.2 Admiralty Inlet Shorelines 

The western Whidbey Island Admiralty Inlet shorelines extend from Fort Casey and the 
Keystone vicinity at the north end (WW04) to Cultus Bay and the southern tip of Whidbey 
Island.    

5.2.1 Physical Characterization 

The Admiralty Inlet shorelines of Whidbey Island form a complex, crenulated shoreline with 
more embayments and variable fetch than along the Strait of Juan de Fuca. This has resulted in 
the development of eight net shore-drift cells and associated depositional landforms including 
barrier lagoons and estuaries, such as Bush Point and Lake Hancock (Keuler 1988).  The 
direction of drift is influenced by the shore orientation and maximum fetch.   

5.2.2 Biological Characterization 

Coastal lagoons are mapped and inventoried along Whidbey Island’s Admiralty Inlet shoreline, 
including Crocket Lake and adjoining wetland areas, Admiral’s Lagoon (both within WW04), 
Hancock Lake (a large, intact open coastal lagoon; WW05), Bush Point Lagoon (highly modified 
with surrounding residential development; WW06), Deer Lagoon (partially diked adjoining 
Useless Bay; WW07) and as well as several other smaller features.  

In reach WW08, a large wetland complex draining several mapped salmonid streams is 
associated with the shoreline; the marine area fronting this wetland area is a documented area of 
juvenile salmonid rearing within Island County.  Extensive and ongoing research on juvenile 
salmon outmigration and nearshore use and rearing discusses the likely extent and use patterns 
along Island County’s shorelines, including western Whidbey Island shorelines (Luerkens, 2011; 
Beamer, 2007; Beamer et al, 2011, Beamer et al, 2006).  In the 2006 report Habitat and Fish Use 
of Pocket Estuarties in the Whidbey Basin and North Skagit County Bays, 2004 and 2005, 
scientists from the Skagit River System Cooperative, the Stillaguamish Tribe, Tulalip Tribe, and 
other groups documented fish use, nearshore habitats, and habitat changes at a series of Island 
County sites.  In fact, marine nearshore areas are probably utilized for rearing and as migratory 
corridors for anadromous salmonids throughout the Admiralty Inlet shorelines.  The entire 
nearshore extent of the Whidbey’s Admiralty Inlet shorelines are designated as Critical Habitat 
for Chinook; the Cultus Bay shoreline is designated Critical Habitat for bull trout. 

Marine aquatic areas support Dungeness crab, geoducks and hardshell clams.  Eelgrass and kelp 
areas and areas supporting forage fish are mapped intermittently throughout the shoreline.  

Crockett Lake and Deer Lagoon are designated as Important Bird Areas (IBAs) by the Audubon 
Society (Audubon Society, 2001). The brackish lagoons, adjacent marine beaches, associated 
wetlands, and surrounding riparian and upland areas provide significant habitat for numerous 
bird species, including high densities of autumn migrating shorebirds and raptors (following 
shorebirds as prey food). Winter habitat is provided for bald eagles and duck species. The 
Audubon Society has documented 213 bird species in the Crockett Lake area (Audubon Society, 
2001). 



Draft Shoreline Inventory and Characterization 

March 2012  5-15 

5.2.3 Shoreline Use Patterns 

Land use throughout the Admiralty Inlet shoreline is characterized by a mix of low to moderate 
density residential development and public facilities, public parks and open space areas. Publicly 
owned and managed areas range in character from undeveloped park areas within Fort Casey 
State Park, Ebey’s Landing and South Whidbey State Park to high intensity facilities along and 
adjacent to Keystone Harbor. The ferry terminal facility and a public boat launch at the southeast 
mouth of the harbor include overwater structures.  Development within the State Park to the west 
of Keystone Harbor also includes camping and access facilities within the shoreline.  Shoreline 
armoring is common through these areas. Land use is comprised of federally owned (military) 
open space throughout Lake Hancock lagoon area. 

Rural residential development occurs behind high bluff areas at lower densities than low-bank 
shoreline development in other areas of the Admiralty Inlet shoreline.  Where shoreline 
residential development occurs in front of shoreline slopes, or in lower bank areas, bulkheads 
and other armoring are prevalent.  Several pockets of high density shoreline development occur 
along the shoreline, including Lagoon Point and Bush Point within Reach WW06 and Sandy 
Hook along the east side of Cultus Bay within Reach WW09.  Numerous overwater structures 
providing private residential moorage are located within the Lagoon Point and Sandy Hook 
communities; these are the only two areas where high densities of private recreational piers are 
common along the entire West Whidbey Island shoreline. 

 



Draft Shoreline Inventory and Characterization 

5-16  March 2012 

5.2.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for West Whidbey Island’s 
six Admiralty Inlet marine shoreline reaches (WW04 – WW09), as depicted in Figure 5-2. 

Figure 5-2.  Admiralty Inlet marine reaches along the Strait of Juan de Fuca. 
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REACH WW04
Crockett Lake, Coupeville Ferry, Fort Casey State Park,
and Driftwood Park

SHORELINE LENGTH:

Least (37%); Less (63%)

Feeder Bluff (26%), Feeder Bluff Exceptional (3%), and Transport
Zones (19%) along west facing shoreline, long Accretion Shoreform
(45%) fronting Crockett Lake and Coupeville Ferry Facility

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (36%); Bluff-backed Beach (58%); Artificial (6%)
Shoreform Current (Map 10)

Southward drift at a divergence zone at Partridge Point extends
around Admiralty Head and converges with northward drift inside
Admiralty Bay.

Net Shore Drift (Map 8)

5%
Steep Slopes

        8.77  Miles

REACH AREA:
       1,288 Acres

PSNERP PROCESS UNITS:
8058, 8059, 5029

46%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslide areas mapped at north and south
ends of reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Crockett Lake, Coupeville Ferry Facility (at Keystone), Fort Casey State Park and 
Driftwood Park (Reach WW04) extends south along the Ebey’s Landing shoreline 
and east along the Crockett Bay shoreline. The reach includes Keystone Harbor 
and Crockett Lake, a lagoon area associated with the marine shoreline. This reach 
includes the Washington State Ferries Coupeville-to-Port Townsend Ferry Facility 
(at Keystone) (picture C), which provides ferry service to Port Townsend and the 
Olympic Peninsula (across Admiralty Inlet). Geomorphic shoreline processes are 
characterized by a convergence of two drift cells along the Admiralty Bay shoreline, 
supporting the accretion area (barrier beach) separating the bay from Crockett Lake 
lagoon immediately north. The northwest and southeast portions of the shoreline are 
mapped with feeder bluffs and transport zones.

Crockett Lake lagoon and adjoining associated wetlands provide signifi cant habitat 
and is designated a waterfowl concentration area. The lagoon is modifi ed by the 
access road to the Coupeville Ferry Facility and Keystone Harbor. Admirals Lagoon 
(14 acres) is also within the reach, located immediately east of the Crockett Lake. 
Four streams (no salmon use) drain to the shoreline. Mapped habitat within aquatic 
areas includes pandalid shrimp and hardshell clam areas, a seabird colony, forage 
fi sh use and continuous Kelp throughout coastal bluff areas.

Reach land use is characterized by public facilities — both within largely 
undeveloped park areas within Fort Casey State Park and Ebey’s Landing and high 
intensity facilities along and adjacent to Keystone Harbor. The ferry terminal facility 
and a public boat launch at the southeast mouth of the harbor include overwater 
structures. Development within the State Park to the west of Keystone Harbor also 
includes signifi cant camping and access facilities within the shoreline. Shoreline 
armoring is common through these areas. The shoreland area between Admiral Bay 
and Crockett Lake is developed with shoreline residential properties. An offshore 
tidal energy facility is being investigated to the SW of Admiralty Head.



REACH WW04

HABITATS & SPECIES

None mappedSandlance

Waterfowl Concentration through Crockett Lake lagoon
Marine Priority Habitats & Species (Map 5)

82%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliffs; Wetlands; 3 acres of mapped Native Oaks and
Grassland

Shoreland Priority Habitats & Species (Map 5)

Rural (73%); Rural Agriculture (12%); Rural Residential (7%); Commercial
Agriculture (5%); Parks (3%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU).

Salmonid Fish Use (Map 5)

Coastal Lagoons
18 acres (1%)

Mapped Seabird Colony (Alcids); Admiral's Lagoon (14 acres); Crockett Lake
is a brackish coastal lagoon with salt-marshes and associated freshwater
wetlands; designated as Audubon Important Bird Area.  Crockett Lake is also
designated as a County Habitat of Local Importance and is the site of an
annual international shorebird survey.  Three documented Pigeon Guillemot
nesting colonies located at Fort Casey, Keystone, and Ledgewood.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily public park lands; significant open space associated with uses
throughout reach; major public shoreline facilities at Keystone Harbor;
shoreline residential development to the east of harbor.

Current Land Use (Map 12)

Public lands and tidelands (some accessible only via watercraft) throughout
majority of reach; Washington State Parks owned open space throughout a
portion of Crockett Lake (limited small craft accessibility); public facilities and
access associated with Coupeville Ferry Facility; significant access provided by
Fort Casey Historical State Park and adjoining Ebey's Landing National
Historical Reserve; public beach access from County property at Driftwood
Park, at end of Keystone Spit.

Public Access (Map 16)

Coupeville Ferry Facility located in Keystone Harbor (130 ft. long, 30 ft. wide
pier; dolphin structures associated with pier); 2 piers at public boat launch;
remnant pier immediately east of boat launch facility (piles and overwater
structures remain).  An offshore tidal energy facility is being considered to the
southwest of Admiralty Head.  The facility would primarily be underwater;
however, it may have overwater structures along the shoreline.

Overwater Structures (Map 14)

Unclassified shellfish growing area; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Areas of significant modification; significant modification associated with
Coupeville Ferry Facility (modification of connection between marine
shoreline and Crockett Lake; riprap armoring fronting terminal facility); major
boat launch facility immediately east of the ferry terminal; groins/breakwaters
at entrance to Keystone Harbor; riparian areas impacted by historic clearing
within Fort Casey State Park; area of armoring along Ebey's Landing Rd (and
trail head facility) to the southeast of Perego's Lagoon; bulkheads and
armoring fronting residential development along Admiralty Bay; tide gate
located at southwest corner of Crockett Lake.

Shoreline Modifications (Map 13)

Forage Fish
2%Smelt

Herring None mapped

Number of Parcels         345 Average Parcel Size        6.54 Acres

4

7%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R71: Remove 115 creosote piles and old structures in subtidal area.

Comprehensive restoration of Crockett Lake is identifi ed in the Island 
County Estuarine Restoration Program plan (2001); restoration goals include 
establishing open exchange of saltwater, restoration of salmon access and 
enhanced wildlife habitat.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads).

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from sea level rise (SLR); limited areas of ‘High 
Risk’ for saltwater intrusion in Keystone vicinity (Island County Risk 
Rating Map).

• Redevelopment and / or intensifi ed use of Coupeville-to-Port 
Townsend Ferry Facility and adjacent intensive active use areas.

• Restoration of connection between Lake Crockett and the marine 
shoreline.

• Implications of additional private shoreline access points on high 
bank shorelines (accessory to residential development).

• Potential implications of SLR on coastal lagoons and barrier beaches 
(loss of habitat).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to SLR or other factors.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.
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REACH WW05
Lake Hancock

SHORELINE LENGTH:

Least (50%); Less (50%)

Feeder Bluff (22%) and Feeder Bluff Exceptional (13%), Accretion
Shoreform (14%) fronting Lake Hancock (lagoon area is mapped with
No Appreciable Drift (46%))

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (16%); Barrier Lagoon (46%); Bluff-backed Beach (38%)
Shoreform Current (Map 10)

A broad divergence zone with northward and southward drift occurs
along this reach.

Net Shore Drift (Map 8)

20%
Steep Slopes

        5.31  Miles

REACH AREA:
         136 Acres

PSNERP PROCESS UNITS:
5029, 5030

1%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Extensive mapping of both along feeder
bluffs to north and south of Lake Hancock
lagoon.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Lake Hancock (Reach WW05) extends along the Admiralty Inlet 
shoreline as it fronts Lake Hancock, a tidally active coastal lagoon 
(Oblique Photos B and C). The entire reach is mapped as a 
divergence zone between drift cells trending north and south. The 
shoreline fronting Lake Hancock is an accretion area and all other 
shorelines are comprised of feeder bluffs (including areas mapped 
as exceptional). 

Lake Hancock is a large coastal lagoon comprising more than 
45 percent of the reach area; the lagoon drains directly to the 
shoreline, providing signifi cant habitat for numerous species 
(WDFW habitats include Lagoon, Slough, Wetland and Shorebird 
and Waterfowl Concentrations). Two streams (both without 
mapped salmonid use) drain to the shoreline, one within the 
lagoon area. Other shoreland habitats include Bald Eagle territory 
and coastal cliffs. Mapped aquatic habitats include geoduck 
habitat, hardshell clam habitat and patchy kelp and eelgrass inter-
mittently throughout the reach.

Land use is comprised of federally owned (military) open space 
throughout Lake Hancock lagoon area and rural residential 
development behind bluffs along the Admiralty Inlet shoreline. 
The shoreline is modifi ed in areas north of Lake Hancock, where 
shoreline residential development occurs in front of shoreline 
slopes and bulkheads are prevalent.



REACH WW05

HABITATS & SPECIES

None mappedSandlance

Lagoon; Slough; Waterfowl Concentration; Shorebird Concentration (all
focused at Lake Hancock lagoon)

Marine Priority Habitats & Species (Map 5)

9%
Wetlands (Map 4)Coastal Stream Mouths

Cliffs; Wetland
Shoreland Priority Habitats & Species (Map 5)

Federal (59%); Rural (21%); Rural Residential (10%); Rural Forest (10%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU).

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Geoduck habitat along Admiralty Inlet shoreline (north and south portions of
reach); limited hardshell clam habitat; continuous eelgrass extending along
shoreline and into Lake Hancock lagoon; patchy kelp mapped intermittently;
two documented Pigeon Guillemot nesting colonies at Lagoon North.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Federally owned open space throughout Lake Hancock lagoon area, rural
residential development behind bluffs along Admiralty Inlet shoreline.

Current Land Use (Map 12)

The entire Lake Hancock lagoon is federally owned, with public access
provided via a walkway and viewing platform; public tidelands accessible via
watercraft at north end of reach.

Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Unclassified shellfish growing area; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Limited modification at north end of reach with shoreline residential
development; reach (including Lake Hancock coastal lagoon) otherwise
unmodified.

Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring None mapped

Number of Parcels          85 Average Parcel Size        7.63 Acres

2

5%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
 ed in 2004 by Coastal Geologic Services 

(Appendix H).

R69: Remove 35 creosote piles from failing wall.

R70: Remove 4 creosote piles in subtidal area.

 ed in the Island County Restoration 
Program plan (2001); restoration goals include removal of creosote pilings 
and unexploded military ordinances. Continued protection of the valuable, 
intact lagoon is also highlighted.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads) in northern areas of reach.

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential implications of sea level rise (SLR) on Lake Hancock lagoon 
and fronting barrier beach (loss of habitat).

 icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
 cations such as 

 ed surface / ground-
water dynamics).

 cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.

• Shoreline areas of several subdivisions (i.e., Ledgewood, Bonair,  
Teronda West) are subject to deep-seated landslides.



!
!

!
!!

!

!

!
!

!
!
!

!
!

!
! !

!
!

! !
! !

! !
!

! !
!

!
!

!
!
!

[³

[³ [³

[³[³

[³

[³
[³

[³
[³

XY

XY
[³

[³

[j

[³

[³

[³

[j

[d

[d

[³

[j

[j

n¡

[j

[³

[³

[³

[³

[³ [³

[³

[³

[³

[³

[³

[d

[d

[d

R 35

R 36

R 37
R 38R 39

R 40

R 4

R 4
R 4

R 41
R 42

R 43

R 68

R 67

R 66
R 65

R 64

Oliver Lake

Chase Lake

Honeymoon Lake

Bush Point Lagoon

Mutiny Bay

Honeymoon Bay

Holmes Harbor

Admiralty Inlet

SR
 525

M
U

TINY B
AY RD H
O

N
E

YM
O

O
N

 B
A

Y 
R

D

BUSH POINT RD

FI
S

H
 R

D

LANCASTER RD
R

E
S

O
R

T
 R

D

EA
ST H

AR
BO

R
 RD

RESORT RD

REACH WW06
Lagoon Point, South Whidbey State Park, Bush Point
Lagoon, Mutiny Bay

SHORELINE LENGTH:

Less (100%)

Long reach is characterized by alternating areas of Feeder Bluff
(30%), Transport Zone (6%), and Accretion Shoreform (36%); some
modified shoreline mapped

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (33%); Bluff-backed Beach (51%); Artificial (16%)
Shoreform Current (Map 10)

Two drift cells converge at Bush Point: one with southward drift
originates near Lake Hancock; one with northward drift originates near
Double Blulff.

Net Shore Drift (Map 8)

25%
Steep Slopes

       14.51  Miles

REACH AREA:
         369 Acres

PSNERP PROCESS UNITS:
5030 - 5032

46%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslides mapped along Double Bluff
Beach, feeder bluff areas flanking Bush
Point and Lagoon Point;  toe erosion
extensive north of Lagoon Point.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Lagoon Point, South Whidbey State Park, Bush Point Lagoon, Mutiny 
Bay (Reach WW06) extends for almost 15 miles along the Admiralty Inlet 
shoreline and is generally characterized by intermittent coastal bluff shore-
lines backed by rural residential development and barrier beach (accretion) 
areas with pockets of denser, low-bank shoreline residential development. 
Geomorphic shoreline processes are signifi cantly infl uenced by the 
convergence of two long drift cells at Bush Point Lagoon. Sediments 
transported by these cells support several signifi cant accretion areas — at 
Lagoon Point (Oblique Photo B), at Bush Point Lagoon and within Mutiny 
Bay (Oblique Photo D).

Coastal lagoon (Bush Point Lagoon) and associated wetland areas are 
mapped within the reach; however, most historic coastal lagoons have 
been signifi cantly modifi ed by shoreline residential development. Twelve 
stream mouths (none with mapped salmonid use) drain to the shoreline 
within the reach — all from relatively short drainages. Other shoreland 
habitats include WDFW mapped Bald Eagle territory, coastal cliffs and old 
growth / mature forest areas. Mapped aquatic habitats include hardshell 
clam habitat around Lagoon Point and geoduck habitat within Mutiny 
Bay. Patchy kelp and eelgrass is inventoried intermittently throughout the 
reach. Two haulout sites are located off Double Bluff Point and one haulout 
site is offshore from Bush Point.

Primary land uses within the shoreline area include high density shoreline 
development at Lagoon Point and Bush Point and rural residential 
development and park land in other areas of reach. Numerous overwater 
structures providing private residential moorage and access are located 
within the Lagoon Point community. Signifi cant public access is provided 
by Double Bluff Park.

Lagoon Point

Double Bluff Point 



REACH WW06

HABITATS & SPECIES

3%Sandlance

Band-tailed Pigeon, Old-growth / Mature Forest (both located between Lagoon
and Bush Points); Waterfowl Concentration; Haulout sites at Double Bluff Point
and Bush Point

Marine Priority Habitats & Species (Map 5)

10%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliffs; Old Growth/Mature Forest
Shoreland Priority Habitats & Species (Map 5)

Rural (82%); Rural Residential (10%); Parks (6%); Rural Forest (2%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU).

Salmonid Fish Use (Map 5)

Coastal Lagoons
3 acres  (1%)

Geoduck habitat; extensive hardshell clam habitat; continuous eelgrass;
patchy Kelp mapped intermittently; Bush Point Lagoon (3 acres); six
documented Pigeon Guillemot nesting colonies: Lagoon South, Malmo Bluff,
Shore Meadows,  Mutiny Sands, Limpet Lane, and Double Bluff.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

High density shoreline development at Lagoon Point and Bush Point; rural
residential development and park land in other areas of reach.

Current Land Use (Map 12)

Double Bluff Park in WW07 provides significant access to Double Bluff Beach
extending along southern reach shoreline; Mutiny Bay Boat Launch provided at
Robinson Rd end (adjacent to unimproved County park property); public
tidelands accessible via watercraft southeast of Bush Point; Sandpiper Lane
Beach Access at Bush Point; Significant access via South Whidbey Island
State Park (4,500 ft of shoreline; overnight camping); Beach access via tide
access points at Lagoon Point (North via S Shell St and South via E Salmon
St); boat launch located at Bush Point.

Public Access (Map 16)

Approximately 100 private residential piers/docks (T-shaped with docks parallel
to the shoreline) and 1 community pier/dock and boat launch within 'cove'
community at Lagoon Point (structures closely spaced in protected cove
adjoining Admiralty Inlet); several other individual piers along Mutiny Bay
shoreline (no clustering - all appear to be private).

Overwater Structures (Map 14)

Unclassified shellfish growing area except in aquatic area fronting Mutiny Bay
(Approved); no mapped or classified shellfish beaches.

Shellfish & Aquaculture (Map 15)

Armoring focused in several short reaches, primarily fronting and within
Lagoon Point community (significant modification of shoreline in dense
residential area, both within internal waterways and along Admiralty Inlet
shoreline; riprap breakwaters at mouth of cove; dredging required for
maintenance of community waterways); similarly intense modification of
Admiralty Inlet shoreline at Bush Point; limited modification associated with
residential development along Mutiny Bay; tide gate located on E Seashore
Ave.

Shoreline Modifications (Map 13)

Forage Fish
1%Smelt

Herring None mapped

Number of Parcels         924 Average Parcel Size        0.99 Acres

12

6%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R64: Remove 7 creosote piles.

R65: Remove 4 creosote piles.

R66: Remove 7 creosote piles.

R67: Remove 11 creosote piles.

R68: Remove 4 creosote piles.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads), particularly at Lagoon Point, Bush Point and along 
portions of the Mutiny Bay shoreline.

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from SLR. Bush Point area mapped as ‘Very-
High Risk’ for saltwater intrusion; other areas mapped with ‘Low Risk’ 
(Island County Risk Rating Map).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes, (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Management of shoreline steep slope areas extending outside of 
shoreline jurisdiction.

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems, road runoff and agriculture) due to greater intensity of use.
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REACH WW07
Useless Bay, Deer Lagoon

SHORELINE LENGTH:

Least (46%); Less (54%)

Feeder Bluff Excpetional (12%) shorelines flanking Accretion
Shoreform (61%) fronting Deer Lagoon along Useless Bay (tidal areas
of lagoon area are mapped with No Appreciable Drift (25%))

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (46%); Bluff-backed Beach (14%); Artificial (25%);
Barrier Estuary (15%)

Shoreform Current (Map 10)

Northeastward drift originating east of Double Bluff converges in
Useless Bay with the terminus of another cell with northward drift
originating at Scatchet Head.

Net Shore Drift (Map 8)

4%
Steep Slopes

        6.97  Miles

REACH AREA:
         729 Acres

PSNERP PROCESS UNITS:
5031 - 5033

52%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslides and toe erosion mapped along
both ends of reach shoreline.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Useless Bay, Deer Lagoon (Reach WW07) includes the Useless Bay 
shoreline as well as associated coastal lagoon and wetland areas to the 
north of the bay shoreline (Oblique Photos B and C). The reach includes 
Deer Lagoon, which is substantially modifi ed by historic diking and devel-
opment and associated wetlands stretching north toward Lone Lake (which 
drains to Deer Lagoon). Geomorphic shoreline processes are characterized 
by a convergence of two drift cells along the bay shoreline, supporting the 
accretion area (barrier beach) separating the bay from the lagoon immedi-
ately north. The northwest and southeast portions of the shoreline are 
mapped with feeder bluffs.

Deer Lagoon and adjoining associated wetlands provide signifi cant habitat 
(WDFW-mapped habitats include Lagoon, Wetland and Shorebird and 
Waterfowl Concentrations). Six streams drain to the shoreline, with the 
majority draining to the lagoon area. The stream draining from Lone Lake 
is mapped for salmonid use. Other shoreland habitats include Bald Eagle 
territory and coastal cliffs. Mapped aquatic habitats include geoduck habitat 
and hardshell clam throughout Useless Bay; patchy eelgrass is mapped 
intermittently throughout the reach.

Reach land use is characterized by public open space (the majority of the 
Deer Lagoon area) as well as small-lot residential development along the 
shoreline. There is minimal modifi cation of the shoreline, outside of dikes 
and tide gates separating east and west portions of lagoon from tidal 
connection. Restoration planning to restore tidal connectivity is underway. 
Public access is provided at Double Bluff Park (west end) and to Sunlight 
Beach.



REACH WW07

HABITATS & SPECIES

3%Sandlance

Lagoon; Slough; Waterfowl Concentration; Shorebird Concentration (all
focused at Lake Hancock lagoon)

Marine Priority Habitats & Species (Map 5)

82%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (59%); Rural Agriculture (29%); Rural Residential (10%); Commercial
Agriculture (2%)

Coastal cutthroat, coho, fall chum in stream draining from Lone Lake to Deer
Lagoon; presence/migration for all.  Nearshore areas are designated ESA
critical habitat for Chinook (Puget Sound ESU).

Salmonid Fish Use (Map 5)

Coastal Lagoons
332 acres (45%)

Geoduck habitat; Dungeness crab throughout Useless Bay; extensive
hardshell clam habitat; patchy eelgrass; limited areas of patchy kelp mapped
intermittently; Deer Lagoon (136 acres); designated as Audubon Important
Bird Area and as a County Habitat of Local Importance; Useless Bay is
additionally designated as a Habitat of Local Importance.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

County owned open space area (Deer Lagoon); small lot shoreline residential
development.

Current Land Use (Map 12)

County owned Sunlight Beach access near end of Sunlight Beach Rd.; 20
acres of Deer Lagoon is County open space; Double Bluff Park to the
southwest of Deer Lagoon ( >1 acre; significant access to Double Bluff Beach
extending east).

Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Area fronting Useless Bay is a prohibited shellfish growing area, other aquatic
areas within reach are Approved; Double Bluff Beach is an Approved shellfish
beach.

Shellfish & Aquaculture (Map 15)

Limited modification outside of Deer Lagoon system (substantial alteration of
lagoon, including dikes/tide gates separating western and eastern portions
from tidal influence); bulkheads and hardening front residential development
along east end of Useless Bay (most lots to the west along barrier beach
have no bulkhead); tide gate at northern edge of Deer Lagoon.

Shoreline Modifications (Map 13)

Forage Fish
3%Smelt

Herring None mapped

Number of Parcels         427 Average Parcel Size        2.48 Acres

6

6%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration of Deer Lagoon is identifi ed in the Island County Estuarine 
Restoration Program report (2001); goals include restoration and recon-
nection of areas behind the dike and restored salmon access to all lagoon 
areas as well as Lone Creek. A restoration feasibility assessment is being 
completed for the lagoon, lead by the Wild Fish Conservancy (Luerkens, 
2011).

KEY MANAGEMENT ISSUES
• Water quality issues associated with additional development (subdi-

vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Potential implications of sea level rise (SLR) on Deer Lagoon, barrier 
beaches and associated wetlands (loss of habitat).

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (shoreline residential devel-
opment).
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REACH WW08
Dave Mackie Park, Maxwelton

SHORELINE LENGTH:

Least (97%); Less (3%)

Relatively long reach is characterized by alternating areas of Feeder
Bluff (41%), Feeder Bluff Exceptional (26%),  Transport Zone (4%),
and Accretion Shoreform (28%) (two primary areas of accretion
depicted in oblique photos B and D)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (11%); Bluff-backed Beach (78%); Artificial (11%)
Shoreform Current (Map 10)

This reach encompasses most of the length of a drift cell with
northward drift from Scatchet Head to Useless Bay.

Net Shore Drift (Map 8)

23%
Steep Slopes

        5.74  Miles

REACH AREA:
         371 Acres

PSNERP PROCESS UNITS:
5033, 5034

63%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Toe erosion at reach's southern feeder
bluff.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)
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Trailhead

Wetlands
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Right to Left
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Accretion Shoreform

Modified
No Appreciable Drift
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Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Dave Mackie Park, Maxwelton (Reach WW08) includes the 
unincorporated shoreline community of Maxwelton along the 
shoreline between Useless Bay and Scatchet Head (Oblique 
Photo D) Geomorphic shoreline processes are primarily infl uenced 
by a long north-trending drift cell extending from the Scatchet 
Head into Useless Bay. Feeder bluffs feed two primary areas of 
accretion — the fi rst at Scatchet Head and the second along the 
shoreline fronting Maxwetlon. 

A large wetland complex is associated with the shoreline at 
the center of the reach, extending inland along several stream 
corridors. Drainages combine within the wetland before 
discharging to the marine shoreline; this stream is mapped with 
salmonid use (the marine area fronting the stream is the only 
documented area of juvenile rearing within Island County). A 
second stream without inventoried salmon use drains to the 
shoreline at the south end of the reach. Marine aquatic areas 
provide documented Dungeness crab and hardshell clam habitats.

Land use is rural to moderate density residential development, 
along with areas of commercial agriculture and limited areas of 
rural agriculture. Public access is provided by Dave Mackie Park 
in core of Maxwelton community. Shoreline modifi cations are 
focused on reach fronting the park, including a boat launch facility 
within the park.

Dave Mackie ParkDave Mackie ParkDave Mackie Park

Scatchet Head



REACH WW08

HABITATS & SPECIES

3%Sandlance

None mapped
Marine Priority Habitats & Species (Map 5)

63%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (57%); Rural Agriculture (11%); Rural Forest (5%); Commercial
Agriculture (27%)

Coastal cutthroat, coho, fall chum in stream draining to large wetland
associated with marine shoreline; known spawning as well as
migration/presence.  Nearshore areas are designated ESA critical habitat for
Chinook (Puget Sound ESU).

Salmonid Fish Use (Map 5)

Coastal Lagoons
1 acre (< 1%)

Area fronting salmon stream is only known area with documented juvenile
rearing (see Map 5); geoduck habitat; Dungeness crab throughout Useless
Bay; patchy eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily residential (moderate to rural densities) development and areas of
agriculture; limited areas of forest (timber) use.

Current Land Use (Map 12)

Dave Mackie Park (County facility; 4 acres located in the Maxwelton vicinity);
public tidelands mapped in area fronting Sills Rd.

Public Access (Map 16)

One pier inventoried in Maxwelton vicinity.
Overwater Structures (Map 14)

Approved shellfish growing area except Prohibited area fronting large
associated wetland in central portion of reach; Prohibited shellfish beach in the
Prohibited growing area, no other mapped or classified shellfish beaches.

Shellfish & Aquaculture (Map 15)

Limited modification within reach associated with shoreline development in
Maxwelton community (including armoring and boat launch at Dave Mackie
County Park); tide gate located along Maxwelton Rd.

Shoreline Modifications (Map 13)

Forage Fish
3%Smelt

Herring None mapped

Number of Parcels         250 Average Parcel Size        3.93 Acres

2

1%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R61: Remove 4 creosote piles.

R62: Remove 12 creosote piles.

R63: Remove old wood bulkhead wall and landward alterations (during 
redevelopment activities).

Comprehensive restoration of the Maxwelton estuary included in the Island 
County Estuarine Restoration Program report (2001); restoration is identifi ed 
as including estuarine wetland enhancement and improved salmonid 
access.

KEY MANAGEMENT ISSUES
• Potential increases in coastal fl ooding and rates of bluff erosion due 

to sea level rise (SLR) may affect shoreline residential development.

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from SLR. Majority of reach area mapped as 
‘Medium Risk’ for saltwater intrusion; other areas mapped with ‘Low 
Risk’ (Island County Risk Rating Map).

• Potential implications of SLR barrier beaches (loss of habitat).

• Management of coastal salmon-bearing streams with signifi cant 
document salmon use fl owing through unincorporated area of more 
intense residential and agricultural development.

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.
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REACH WW09
Cultus Bay

SHORELINE LENGTH:

Least (4%); Less (3%); Moderate (49%);

Modified shoreline (primarily southwest of bay) and Feeder Bluff (4%),
Feeder Bluff Exceptional (8%),  (primarily SE of bay) with Accretion
Shoreform (43%) fronting inner bay shoreline

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (21%); Bluff-backed Beach (14%); Artificial (45%);
Barrier Estuary (13%)

Shoreform Current (Map 10)

A drift cell with northward drift from Scatchet Head converges at the
head of Cultus Bay with another cell with northward drift along the east
shore of the bay, originating at Possession Point.

Net Shore Drift (Map 8)

10%
Steep Slopes

        6.17  Miles

REACH AREA:
         273 Acres

PSNERP PROCESS UNITS:
5033 - 5035, 8001

65%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Extensive mapping at south end of reach
(feeder bluff area).

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
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! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone
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No Appreciable 
Drift
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Shoreline Oblique Photos (2006)

REACH SUMMARY
Cultus Bay (Reach WW09) focuses on the Cultus Bay shoreline 
as well as associated coastal lagoon and wetland areas to 
the north of the bay shoreline (Oblique Photos B and C). 
Geomorphic shoreline processes are characterized by a conver-
gence of two drift cells along the bay shoreline, supporting 
the accretion areas (barrier beaches) along the north and east 
shorelines. Signifi cant shoreline modifi cation is mapped along 
the reach’s west shoreline (Oblique Photo A) as well as along 
inner-bay shorelines separating tidal areas from historically 
connected wetland habitats (Oblique Photo B). The barrier 
beach spit along the east shoreline of the bay is also modifi ed 
with intensive shoreline residential development.

Cultus Bay and adjoining associated wetlands provide 
signifi cant habitat (WDFW-mapped Waterfowl Concentration, 
mapped salmonid use within stream draining to bay). Two 
streams drain to the shoreline. Other shoreland habitats include 
WDFW-mapped Bald Eagle territory and coastal cliffs. Mapped 
marine aquatic habitats include Dungeness crab, geoduck 
habitat and hardshell clam; patchy eelgrass is mapped intermit-
tently throughout the reach.



REACH WW09

HABITATS & SPECIES

10%Sandlance

Waterfowl Concentration
Marine Priority Habitats & Species (Map 5)

55%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (54%); Rural Agriculture (19%); Rural Forest (12%); Commercial
Agriculture (15%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout along Cultus Bay shoreline.

Salmonid Fish Use (Map 5)

Coastal Lagoons
20 acres (7%)

Geoduck habitat; Dungeness crab throughout Useless Bay; extensive
hardshell clam habitat; patchy eelgrass; limited areas of patchy kelp mapped
intermittently; Cultus Bay is designated as a County Habitat of Local
Importance.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily residential development (limited areas of higher density within
Cultus Bay) as well as areas of agriculture and forest (timber) use.

Current Land Use (Map 12)

Extensive public tidelands through Cultus Bay.
Public Access (Map 16)

Approximately 70 private residential piers/docks (T-shaped with docks parallel
to the shoreline) and 2 community piers/docks and boat launch (adjacent to
east community pier) within internal waterway on southeast shoreline of Cultus
Bay.

Overwater Structures (Map 14)

Primarily an unclassified shellfish growing area, surrounded by approved
growing areas to the west and east; Closed as a shellfish beach.

Shellfish & Aquaculture (Map 15)

Armoring focused in several short reaches fronting the southeast and
southwest shorelines of Cultus Bay; southeast shoreline modification is
primarily riprap fronting a single row of shoreline residential properties
(backed by Driftwood Dr); more substantial southwest modification surrounds
Sandy Hook Dr community (significant modification of shoreline in dense
residential area, both within internal waterway and along Cultus Bay
shoreline; riprap breakwaters/groins at either end of Sandy Hook.

Shoreline Modifications (Map 13)

Forage Fish
27%Smelt

Herring None mapped

Number of Parcels         319 Average Parcel Size        1.49 Acres

2

16%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H), however did not include sites in Reach WW09.

The Island County Estuarine Restoration Program report (2001) assesses 
restoration potential within Cultus Bay and identifi es goals, including recon-
nection of diked area to saltmarsh with tidal fl ushing and improved access 
to Cultus Creek.

KEY MANAGEMENT ISSUES
• Water quality issues associated with additional development (subdi-

vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Habitat degradation and alteration associated with maintenance of 
existing shoreline armoring.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Potential implications of sea level rise (SLR) on barrier beaches and 
associated wetlands (loss of habitat).

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (shoreline residential devel-
opment).
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5.3 Summary of Opportunity Areas and Management Issues 

5.3.1 Key Opportunity Areas 

Key opportunities in the West Whidbey shorelines include: 

• Intact coastal feeder bluffs and beaches; and 

• Several coastal lagoons that may be feasible for restoration. 

5.3.2 Management Recommendations 

Based upon this inventory and characterization, several preliminary management 
recommendations have been developed for the West Whidbey shorelines.  These broad 
recommendations apply to future management decisions for marine shorelines of the state in the 
County including the development of shoreline environment designations, goals and policies, 
and shoreline regulations.  Management recommendations for West Whidbey include: 

• Marine shorelines with high-value coastal feeder bluffs, coastal lagoons, mature riparian 
habitat should be preserved in an unaltered condition and considered for the Natural 
Environment designation; preservation of these unaltered areas will preserve existing 
habitat functions, including habitat supporting ESA listed salmonids and state designated 
priority species; 

• Continue to partner with the Tulalip Tribes, the Swinomish Tribe, the U.S. Navy, 
neighboring counties, and other stakeholders to restore coastal wetlands and estuarine 
habitat along the Strait of Juan de Fuca shoreline (Cranberry Lake and Swan Lake 
vicinities) and at Crockett Lake (lagoon), Lake Hancock (lagoon), and Useless Bay / 
Deer Lagoon; 

• New development proposals should be required to provide an analysis of impacts to 
shoreline ecological functions during permit review; 

• Water pollution should be prevented at its source (PSP, 2008).  In areas of denser 
residential development and higher roadway density, consider incentives to retrofit 
existing stormwater management facilities to improve water quality and consider 
requiring low impact development strategies or higher levels of water quality 
improvement for new development; 

• In order to avoid further degradation of natural erosion and accretion,  limit new 
shoreline stabilization and require soft-shore armoring techniques where new armoring or 
retrofits cannot be avoided; 

• Consider development standards to protect forage fish spawning areas and eelgrass beds 
within the marine nearshore; 
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• Consider standards to prevent the introduction of non-native invasive species and 
facilitate their rapid eradication; and 

• Build an implementation, monitoring and adaptive management plan at the County level 
in order to track changes in the shoreline jurisdiction and determine successes, failures 
and corrective actions (PSP, 2008). 

Additional recommendations may be developed for later drafts of this document. 
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CHAPTER 6 EAST WHIDBEY/CAMANO ISLAND SHORELINES 

Chapter 6 discusses the marine shoreline reaches of east Whidbey Island and all shorelines of 
Camano Island, within Water Resource Inventory Area (WRIA) 6.  Marine shorelines along East 
Whidbey have commonalities with Camano Island marine shorelines, as they are along generally 
protected waters of Puget Sound compared to the exposed shorelines of West Whidbey.  This 
chapter covers 15 reaches numbered from north to south along the East Whidbey shoreline, and 
12 reaches running clockwise around Camano Island beginning at the northeast end of the island 
(Table 6-1).  In addition, a reach is included for three small islands located north of Whidbey in 
Deception Pass (Deception Pass Islands).  Marine reaches have been established based upon 
methods outlined in Chapter 2.  All shorelines inventoried in this chapter are “shorelines of 
statewide significance” (Puget Sound). 

Shoreline erosion and deposition processes on the East Whidbey Island and Camano Island 
shorelines vary from relatively intact to “more” degraded, compared to other areas of Puget 
Sound.   Although no large rivers are found within the county, this area is heavily influenced by 
both the Stillaguamish and Skagit River systems. The wetlands and tideflats associated with 
these deltas are important rearing areas for anadromous fish and, along with other tideflats like 
Port Susan, are also important to migratory waterfowl and shorebirds. These shores are 
characterized by lower wave energy than west Whidbey as they are more sheltered from ocean 
conditions and have shorter fetch.  Large harbors, embayments, and other variations in shoreline 
form divide this shoreline into 25 net shore-drift cells on Whidbey Island, and 12 net shore-drift 
cells on Camano Island (Keuler 1988, Johannessen 1992).  

Similar to west Whidbey Island, the shores of East Whidbey and Camano Island consist of 
eroding bluffs that grade to low lying depositional shoreforms.  Bluff erosion rates are heavily 
influenced by the combined effect of shore orientation and fetch as well as bluff stratigraphy and 
land use.  South facing shores with considerable fetch are the most vulnerable to wave-induced 
erosion, while the most protected, lower energy shores are most often east or west facing shores 
within sheltered harbors and embayments.  Large areas with negligible sediment in transport (No 
Appreciable Drift or NAD) are found on each island. This includes the bedrock shore along north 
Whidbey Island at Deception Pass and  the complex of wetlands, sloughs, distributaries, 
mudflats, and dikes and levees associated with the Stillaguamish delta along the northeast shore 
of Camano Island, as well as several smaller areas.  In these areas, erosion is a lower concern 
than elsewhere in the county. 

East Whidbey Island and Camano Island includes the most densely populated shorelines in 
Island County, and more of the shoreline is armored than along the West Whidbey Island 
shoreline.  Water quality is high enough that shellfish aquaculture is practiced in Penn Cove. 
There have, however, been shellfish harvest closures due to bacterial pollution or toxic algal 
blooms in Holmes Harbor, Penn Cove, Crescent Harbor, and Port Susan Bay.  Areas at the 
northern and southern ends of Camano Island, as well as areas adjacent to East Whidbey’s 
Saratoga Passage and Holmes Harbor shoreline, have the greatest problems with saltwater 
intrusion into wells. 
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Table 6-1.  East Whidbey (EW) Island and Camano (CAM) Marine Reaches 

Reach Label Reach Description 

Northeast Whidbey (Deception Pass to Polnell Point) (Section 6.1) 

Deception Pass 
Islands Deception Pass Islands 

EW1 Deception Pass State Park (From Deception Pass Bridge up to Cornet Bay) 

EW2 Cornet Bay, Deception Pass State Park (From Cornet Bay Eastward) 

EW3 Ala Spit 

EW4 Dugualla Bay, Dugualla State Park, Mariner's Cove, Strawberry Point 

EW5 Polnell Point 

Oak Harbor and Penn Cove (Section 6.2) 

EW6 Scenic Heights 

EW7 North Side Penn Cove 

EW8 South Side Penn Cove (West of Coupeville) 

EW9 South Side Penn Cove (East of Coupeville) 

Saratoga Passage and Holmes Harbor (Section 6.3) 

EW10 Saratoga Passage North of Holmes Harbor, Harrington Lagoon, Race Lagoon, Pratts Bluff 

EW11 Northeast Holmes Harbor, Dines Point, Honeymoon Bay 

EW12 South Holmes Harbor, Freeland 

EW13 NW Holmes Harbor, Baby Island Heights, Saratoga Passage South of Baby Island Heights 

Possession Sound (Section 6.4) 

EW14 Southeast Whidbey Island (North Side of Langley,  Possession Sound) 

EW15 SW Whidbey Island (South of Langley to Clinton Ferry & Possession Point State Park) 

Camano Island- Skagit / Stillaguamish Estuaries and Port Susan (Section 6.5) 

CAM1 Arrowhead Beach to Juniper Beach including English Boom Historical Park 

CAM2 Livingston Bay 

CAM3 Triangle Cove to Mountain View Road 

CAM4 Mountain View Road to Tillicum Beach and Tyee Beach 

CAM5 Tyee Beach to Camano Head 

Camano Island- Saratoga Passage (Section 6.6) 

CAM6 Saratoga Passage from Camano Head to Summerland Drive 

CAM7 Elger Bay and Saratoga Passage from Summerland Drive, Mabana 

CAM8 Camano State Park and Cama Beach State Park 

CAM9 Saratoga Passage from Cama Beach to Onamac Point 

CAM10 Saratoga Passage from Onamac Point to Camano Island Yacht Club 

CAM11 Camano Island Yacht Club to Utsalady Point Vista and Utsalady (West Side) 

CAM12 Utsalady (East Side) to Brown Point 
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Reach Inventory Organization: The inventory refers to data collected from available sources 
and presented at a countywide scale in the Map Folio included as Appendix A.  In this section, 
inventory information for each reach, is presented as a ‘reach sheet’ where pertinent reach 
characteristics are detailed and presented with a reach map (2009 aerial photography) and 
shoreline oblique photos (Ecology 2006). Reach inventory and characterization information is 
grouped in to four broad categories: 1) physical resources; 2) marine habitats and species; 3) 
shoreland habitats and species; and 4) shoreline use patterns.  Information sources for the content 
included on each of the marine reach sheets are detailed in the Reach Sheet Guide, included in 
Chapter 5 preceding the reach sheets in Section 5.1.4. preceding the number two  

In addition, key alterations and impairments and identified opportunities (restoration and 
otherwise) are identified within each reach sheet. Key alterations and impairments are 
summarized from existing data sources.  Identified reach-specific restoration opportunities were 
identified by PSNERP Puget Sound Restoration Planning Activities, WRIA 6 Salmon Recovery 
Plan and during detailed assessment of existing marine shoretypes in 2005 (Coastal Geologic 
Services, 2005). 

The reach scale assessment establishes a baseline of conditions along the West Whidbey 
shorelines that will be used to develop shoreline designations, and to revise policies and 
regulations, with the aim of achieving no net loss of shoreline functions.  A summary of key 
opportunities and management issues for all West Whidbey reaches is included in Section 6.7. 

6.1 Northeast Whidbey (Deception Pass to Polnell Point) 
Shorelines 

Northeast Whidbey Island shorelines extend from Deception Pass clockwise around the Island to 
Whidbey Island Naval Air Station and the city limits of Oak Harbor (just east of Polnell Point).  
The Northeast Whidbey shorelines include Dugualla Bay as well as the east-facing shorelines 
abutting Skagit Bay. 

6.1.1 Physical Characterization 

The Northeast Whidbey shorelines are unique due to the proximity to Deception Pass and the 
strong tidal currents that flow through the area as well as the Skagit River delta. Maximum fetch 
is from the south, resulting in primarily northward net shore-drift. Southerly exposure is 
precluded by the north shore of Camano Island resulting in more moderate erosion rates. 
Common shoreforms include bluff backed beaches, barrier beaches and embayments as well as 
the only rocky shoretypes found within the County (excluding the small islands).  

6.1.2 Biological Characterization 

Northeast Whidbey Island marine shorelines include varied conditions that provide significant 
marine habitat to outmigrating anadromous salmonids, as well as numerous other fish and 
wildlife species.  The Deception Pass shorelines (Deception Pass Islands reach, as well as EW01 
and EW02 reaches) are generally rocky and bluff backed, with areas of bedrock shoreline; these 
areas support red sea urchin and Dungeness crab areas through mapped kelp and eelgrass areas.  
The generally east facing shorelines of Northeast Whidbey, including reaches EW03 and EW04, 
form the western edge of Skagit Bay.  The opposite (mainland shoreline) of Skagit Bay consists 
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of the broad Skagit River estuary; migratory patterns of juvenile salmon extend out from the 
estuary, with the nearshore areas of Northeast Whidbey Island providing significant habitat.  
Extensive and ongoing research on juvenile salmon outmigration and nearshore use and rearing 
discusses the likely extent and use patterns along Island County’s shorelines, including 
northeastern Whidbey Island shorelines (Luerkens, 2011; Beamer, 2007; Beamer et al, 2011, 
Beamer et al, 2006).  In the 2006 report Habitat and Fish Use of Pocket Estuaries in the Whidbey 
Basin and North Skagit County Bays, 2004 and 2005, scientists from the Skagit River System 
Cooperative, the Stillaguamish Tribe, Tulalip Tribe, and other groups documented fish use, 
nearshore habitats, and habitat changes at a series of Island County sites. 

A primary pathway of juvenile salmonid outmigration is Dugualla Bay; the bay is associated 
with Dugualla Lake, historically coastal marsh / lagoon area associated with the marine 
environment.  Dugualla Lake is now cut off from tidal influence by fill and managed outlet 
(pump facility); however fish access is still documented into the lake area, with extensive 
associated stream and wetland habitat (see Dugualla Lake reach sheet in Chapter 7).  Restoration 
of Dugualla Bay and of tidal influence to Dugualla Lake is identified as a priority for this area 
(PSNERP, 2010). 

6.1.3 Shoreline Use Patterns 

Northeast Whidbey Island shoreline areas consist predominantly of park areas (Deception Pass 
State Park; Ala Spit County Park; Dugualla State Park), rural development (generally 2 – 5 acres 
per lot), and focused areas of smaller lot rural residential development (1/4 – 1 acre lot sizes 
typical).   One of the areas of dense residential development occurs in the Mariner’s Cove 
community within Reach EW04; a narrow, Y-shaped boat channel provides protected moorage 
to residential properties within the community.  Most other areas of rural development are 
located further away from the shoreline, set back behind coastal bluffs. 
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6.1.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for East Whidbey Island’s 
northeast marine shorelines, as depicted in Figure 6-1. 

Figure 6-1. Northeast Whidbey marine reaches. 
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REACH Deception Pass Islands
Deception Pass Islands

SHORELINE LENGTH:

Least (100%)

Not mapped for Deception Pass Islands - all are bedrock islands (as
characterized by PSNERP Shoreform mapping)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Rocky Platform Beach (87%); Bluff-backed Beach (13%)
Shoreform Current (Map 10)

No Appreciable Drift on Deception, Ben Ure, and Strawberry Island
shorelines due to bedrock.

Net Shore Drift (Map 8)

18%
Steep Slopes

        1.61  Miles

REACH AREA:
          24 Acres

PSNERP PROCESS UNITS:
NA

23%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

None mapped (bedrock islands).
Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (© Microsoft Bing Maps, 2010)

REACH SUMMARY
Deception Island (Oblique Photo A), Strawberry Island (Oblique Photo C) 
and Ben Ure Island (Oblique Photo D) are all included within this reach. 
Deception Island is located to the west of Deception Pass. Ben Ure 
and Strawberry Islands are located to the east of the Pass and north 
of Cornet Bay. Located directly south of Deception Island is a small 
rocky outcropping locally known as Spy Island. All three main Deception 
Pass islands are mapped with rocky platform beach types, consistent 
with their primarily bedrock shorelines. Shoreline processes around the 
islands are primarily infl uenced by the bedrock and rocky beach shore-
lines and the strong marine currents through the Deception Pass.

The shorelines of Deception and Strawberry Islands are entirely 
undeveloped. Ben Ure is largely undeveloped, with some modifi cation at 
the eastern and western ends associated with privately held properties 
on the island. Shoreline vegetation consists of conifer-dominated forest 
with shrub understories. The islands are important habitat for seabirds 
and provide Bald Eagle territorial habitat. All of the islands are part of 
Deception Pass State Park, except for privately held properties at the 
east and west ends of Ben Ure Island. Aquatic habitat includes red sea 
urchin and Dungeness crab habitat, as well as continuous kelp beds 
around all three. 

Development on Ben Ure Island is focused on the northeast and 
southwest ends, with several structures apparent from aerial photog-
raphy. A single pier extends from the western shoreline, with the 
associated fl oat structure providing moorage for several watercraft.

Deception
Island

Spy
Island

Strawberry
Island

Ben Ure
Island



REACH Deception Pass Islands

HABITATS & SPECIES

None mappedSandlance

Seabird colonies on all 3 islands; Eagles
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

All listed under aquatic
Shoreland Priority Habitats & Species (Map 5)

Rural (100%)

No streams on islands.  Nearshore areas are designated ESA critical habitat
for Chinook (Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Red Sea Urchin habitat around Deception Island; Dungeness crab habitat
through Ben Ure and Strawberry aquatic areas; patchy kelp around all
islands.   Deception Pass area is designated as an Audubon Important Bird
Area.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Deception Island and Strawberry Island are part of Deception Pass State
Park with no structures.  Ben Ure Island has partial lands devoted to
Deception Pass State Park with a handful of private residences.

Current Land Use (Map 12)

None mapped - Strawberry and Deception Island are both part of State Park,
however access is provided.  Aerial photography shows a dock on Ben Ure
Island.

Public Access (Map 16)

Private pier/dock on Ben Ure Island (W shoreline); no overwater structures on
Strawberry and Deception Islands.

Overwater Structures (Map 14)

None mapped
Shellfish & Aquaculture (Map 15)

Minimal modification to Ben Ure shoreline in area of development / pier; no
other modification to islands.

Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring None mapped

Number of Parcels          18 Average Parcel Size        0.67 Acres

None mapped

None mappedArmoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

Potential restoration sites were not identifi ed; the shoreline is composed of 
bedrock and has not been developed or otherwise utilized.

KEY MANAGEMENT ISSUES
• Protection of aquatic and shoreline habitats through any future 

redevelopment, refurbishment, or expansion of State Park and (on 
Ben Ure) private residential uses.

• Restoration and protection of island vegetation community from 
potential impacts of invasive species.
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SR
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0

CORNET BAY RD

REACH EW01
Deception Pass State Park (From Bridge to Cornet Bay)

SHORELINE LENGTH:

Least (100%)

Primarily Transport Zone (85%), with Accretion Shoreform (9%) and
Feeder Bluff (6%) fronting Deception Pass State Park

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Rocky Platform Beach (52%); Plunging Rock Shoreline (35%); Pocket
Beach (13%)

Shoreform Current (Map 10)

No Appreciable Drift occurs from Gun Point, just west of Deception
Pass, to the north shore of Cornet Bay due to bedrock shorelines.

Net Shore Drift (Map 8)

71%
Steep Slopes

        1.16  Miles

REACH AREA:
          27 Acres

PSNERP PROCESS UNITS:
6061, 8056, 8057, 8041

22%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Toe erosion and a landslide area at the
north end of Cornet Bay (limited to this area
along the bedrock shoreline).

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)
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No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t
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Modified
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Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Deception Pass State Park — from Bridge to Cornet Bay 
(Reach EW01) is entirely encompassed within the State Park 
at the northern tip of Whidbey. Strong marine currents through 
the Deception Pass waterway transport sediments along the 
primarily bedrock shorelines (plunging rock shoreline / rock 
platform beach shoreforms).

Shorelines in this reach are largely undeveloped, with high rocky 
bluffs, narrow rocky beaches and coniferous forest including 
stands of old growth. No wetlands are mapped within the 
shoreline area. Documented aquatic habitat includes Red Sea 
Urchin and Dungeness crab areas through mapped kelp and 
eelgrass areas. 

Development within this portion of the State Park is limited to 
hiking trails within the generally forested setting. SR 20 provides 
a major access point between Whidbey Island and areas such 
as Anacortes to the north.

Deception Pass 
State Park



REACH EW01

HABITATS & SPECIES

None mappedSandlance

None mapped
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; All others listed under aquatic; 4 acres of mapped Native
Oaks and Grassland

Shoreland Priority Habitats & Species (Map 5)

Parks (100%)

No streams.  Nearshore areas are designated ESA critical habitat for Chinook
(Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Red Sea Urchin habitat through west half; Dungeness crab habitat east of
bridge; patchy kelp and continuous eelgrass.  Deception Pass area is
designated as an Audubon Important Bird Area.  Pigeon Guillemot nesting
colony located on Deception Pass shoreline.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Entirety of reach is within Deception Pass State Park and there are no man
made structures within reach.

Current Land Use (Map 12)

Goose Rock area of Deception Pass State Park; area includes: Deception
Pass Bridge right of way, largely undeveloped/unmodified shoreline area,
network of hiking trails.

Public Access (Map 16)

Deception Pass (SR 20) Bridge - bridge footings are located on land; no other
overwater structures.

Overwater Structures (Map 14)

Unclassified as a growing area (except outer aquatic extent, which is
inaccessible due to depth); no mapped or classified shellfish beaches.

Shellfish & Aquaculture (Map 15)

No mapped modification.
Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring None mapped

Number of Parcels           2 Average Parcel Size      139.81 Acres

None mapped

None mappedArmoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

Potential restoration sites were not identifi ed; the shoreline is composed of 
bedrock and has not been developed or otherwise utilized.

KEY MANAGEMENT ISSUES
• Protection of aquatic and shoreline habitats through any future 

redevelopment, refurbishment, or expansion of the Deception Pass 
(SR 20) Bridge.

• Potential implications of sea level rise (SLR) on rocky platform 
beaches (loss of habitat).
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REACH EW02
Cornet Bay, Deception Pass State Park (From Cornet
Bay Eastward)

SHORELINE LENGTH:

Least (100%)

Primarily Transport Zone (49%), with Accretion Shoreform (30%) along
Cornet Bay and  Feeder Bluff (16%) along Hoypus Point. Some
Modified shoreline (6%) at Cornet Bay Marina

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (82%), limited area of Open Coastal Inlet
(10%)

Shoreform Current (Map 10)

A divergence zone, located at Hoypus Point, marks the origin of
southwestward drift into Cornet Bay.

Net Shore Drift (Map 8)

10%
Steep Slopes

        2.98  Miles

REACH AREA:
          73 Acres

PSNERP PROCESS UNITS:
6061,  6028, 8057

15%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent toe erosion and landslides
mapped throughout reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Cornet Bay, Deception Pass State Park — from Cornet Bay 
Eastward (Reach EW02) is dominated by forested state park 
lands, with limited development focused within Cornet Bay. 
Geomorphic processes are primarily infl uenced by a long east to 
west drift cell transporting sediments from the east into the bay, 
feeding accretion shoreforms in areas of no appreciable drift. 

Shorelines in this reach are largely undeveloped, with high rocky 
bluffs and feeder bluffs backed by coniferous forest. There 
are very few associated wetlands mapped within the reach. 
Documented aquatic habitat includes Dungeness crab, kelp and 
eelgrass areas, as well as offshore pandalid shrimp. 

Shoreline modifi cations are focused around Cornet Bay, where 
fi ll and armoring are associated with a public marina, boat 
launch and residences. There are numerous overwater struc-
tures (docks and piers) around the bay. The major public marina 
and boat launch facility associated with the State Park provide 
signifi cant public access.

Hoypus Point 
National Forest Area

Hoypus Hill



REACH EW02

HABITATS & SPECIES

3%Sandlance

None mapped
Marine Priority Habitats & Species (Map 5)

2%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer
Shoreland Priority Habitats & Species (Map 5)

Parks (83%); Rural (9.5%); Rural Village (7.5%)

No mapped streams.  Nearshore areas are designated ESA critical habitat for
Chinook (Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Dungeness crab habitat; continuous kelp and patchy eelgrass; offshore
Pandalid shrimp area to northeast of shoreline.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

South side of Cornet Bay has residential development along shoreline with
smaller docks and larger docks/marinas.  Western portion of reach along
Cornet Bay is vacant, undeveloped tideflat.  The large undeveloped western
flank is part of Deception Pass State Park and has Cornet Bay Rd running
along the shoreline and ending at the tip of Whidbey Island.

Current Land Use (Map 12)

Goose Rock and Hoypus Point Natural Forest areas of Deception Pass State
Park; areas includes: major public marina and boat launch facility within Cornet
Bay; otherwise largely undeveloped/unmodified shoreline areas, and network
of hiking trails.

Public Access (Map 16)

10 piers along Cornet Bay (5 associated with state or County public facilities,
including County dock and major launch facility in State Park); Cornet Bay
Marina (extensive overwater coverage from floating docks off of 2 piers,
several slips include sheds).

Overwater Structures (Map 14)

Unclassified as a growing area (except outer aquatic extent, which is
inaccessible due to depth); no mapped or classified shellfish beaches.

Shellfish & Aquaculture (Map 15)

Modification focused in Cornet Bay (including fill and hardening) associated
with Marina as well public facilities (extensive modification at State Park boat
launch facility); residential bulkheads to south of County dock; no
modification east of Cornet Bay.

Shoreline Modifications (Map 13)

Forage Fish
33%Smelt

Herring None mapped

Number of Parcels          42 Average Parcel Size       18.74 Acres

None mapped

20%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R1: Remove bulkhead and associated intertidal and backshore alteration 
along Deception Pass State Park shore (southwest of the 2 existing 
piers).

Habitat restoration feasibility for Cornet Bay and Hoypus Point was 
assessed in 2009 by Washington State Parks and Recreation and the 
County’s Marine Resource Committee (WSPR and Island County, 2009).

Other Restoration Opportunity

Washington Parks and the Island County Marine Resource Committee are 
partnering to restore the shoreline in the Cornet Bay Day Use Area. Boat 
ramps will remain, but all creosote bulkhead and fi ll will be removed and 
replaced with natural-slope beach sediments and native plantings. Resto-
ration is funded by the Salmon Recovery Fund Board and work is scheduled 
to be completed by the end of 2012.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-drift 
erosion rates (issue is related to short portions of reach near Cornet 
Bay).

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use)—saltwater intrusion and 
potential exacerbation from sea level rise (SLR).

• Potential implications of sea level rise SLR on beaches (loss of 
habitat).

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (shoreline residential devel-
opment).
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REACH EW03
Ala Spit

SHORELINE LENGTH:

Least (39%); Less (54%); Moderate (8%)

Transport Zone (42%) and Feeder Bluff (28%) along majority of reach,
with Accretion Shoreform (28%) along Ala Spit. Minimal amount (2%)
of Modified shoreline

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (78%), limited areas of Barrier Beach
(11%) and Barrier Lagoon (11%)

Shoreform Current (Map 10)

Northward drift originating south of Ala Spit converges with southward
drift from the north end of the reach to the leeward shore of Ala Spit.

Net Shore Drift (Map 8)

53%
Steep Slopes

        3.33  Miles

REACH AREA:
          71 Acres

PSNERP PROCESS UNITS:
6061, 6026, 6027, 6028

41%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Toe erosion intermittent south of Ala Spit.
Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
The Ala Spit reach (EW03) contains undeveloped, forested lands 
within Deception Pass State Park and Island County park lands, 
as well as areas of private residential development extending 
south from Ala Spit. Geomorphic processes are dominated by 
two drift cells converging at Ala Spit. Several areas of feeder 
bluffs are present in the reach, mapped intermittently with 
transport zones. Ala Spit is a depositional area for transported 
sediment. Hope Island (in Skagit County) lies offshore of the spit. 

Two short coastal streams drain to the shoreline within the 
reach; however, neither is used by salmon. Shoreline bluff areas 
are generally vegetated with mixed forest. Limited areas of 
wetland and a coastal lagoon are located immediately west of 
the spit. Aquatic areas provide forage fi sh, pandalid shrimp and 
Dungeness crab habitat.

The northern portion of the reach is the least developed, with 
coniferous forest and narrow sandy / gravel beaches. Near 
Ala Spit and continuing south, limited shoreline armoring 
is associated with rural residential areas and roads. Most 
residences have been constructed at the top of steep bluffs. 
Ala Spit County Park encompasses the entire spit and provides 
public shoreline access.



REACH EW03

HABITATS & SPECIES

29%Sandlance

None mapped
Marine Priority Habitats & Species (Map 5)

4%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Associated wetland area
Shoreland Priority Habitats & Species (Map 5)

Rural (64%); Parks (25%); Rural Residential (11.5%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
1 acre (1.7%)

Pandalid shrimp offshore north of Spit; Dungeness crab and hardshell clam
habitat wrapping around Spit and extending south into Dugualla Bay;
eelgrass habitat throughout reach; patchy kelp around and north of Spit.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Park use for the northern edge of reach (Deception Pass State Park) and Ala
Spit.  Residential development occurs north and south of Ala Spit with the
majority of residences upland of steep bluffs.  A few residences have been
built on the shoreline.

Current Land Use (Map 12)

Ala Spit County Park (12 acres; includes entire spit; shoreline access includes
fishing, clamming, beach access, trails, and views); eastern-most portion of
Hoypus Point Nature Forest (part of Deception Pass State Park; entirely
undeveloped shoreline within EW03).

Public Access (Map 16)

Private pier to the northwest of Ala Spit.
Overwater Structures (Map 14)

Unclassified as a growing area (except outer aquatic extent, which is
inaccessible due to depth); several closed shellfish beaches, otherwise
unclassified or unmapped.

Shellfish & Aquaculture (Map 15)

Armoring in vicinity of pier (associated with residential development) and
extending south from Ala Split (combination of hardening and fill for road
infrastructure and armoring for residential development).

Shoreline Modifications (Map 13)

Forage Fish
33%Smelt

Herring Spawning habitat

Number of Parcels          87 Average Parcel Size        6.43 Acres

2

13%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R2: Remove approximately 6 derelict piles.

R3: Remove approximately 15 derelict piles.

R4: Remove rock groin and concrete bulkhead.

Other Restoration Project Underway

An Ala Spit restoration project currently being done by the County Public 
Health Department due for implementation in fall 2011. See Feasibility Study 
for restoration of Ala Spit (Island County, 2008).

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes, particularly with 

expansion of armoring (bulkheads).

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion, 
potentially exacerbated by sea level rise (SLR).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to SLR or other factors.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes, (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.
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REACH EW04
Dugualla Bay, Dugualla State Park, Mariner's Cove,
Strawberry Point

SHORELINE LENGTH:

Least (3%); Less (3%); Moderate (12%);

Transport Zone (37%), Accretion Shoreform (27%), Feeder Bluff
(16%), No Appreciable Drift (10%), Feeder Bluff Exceptional (7%), and
Modified (3%)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (70%); areas of Barrier Beach (20%) and
Artificial shoreline (10%)

Shoreform Current (Map 10)

A short drift cell with southward drift into Dugualla Bay converges with
a longer drift cell with northward drift that originates just east of Polnell
Point in Oak Harbor.

Net Shore Drift (Map 8)

31%
Steep Slopes

       10.63  Miles

REACH AREA:
         265 Acres

PSNERP PROCESS UNITS:
6024 - 6027

28%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Toe erosion primarily north of Dugualla
Bay; minimal mapping stretching south
from Bay.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Dugualla Bay, Dugualla State Park, Mariner’s Cove, Strawberry 
Point (Reach EW04) lies on the western shore of Skagit Bay. 
Geomorphic shoreline processes are primarily infl uenced the 
convergence of two drift cells within Dugualla Bay.

A stream enters the head of Dugualla Bay, running through diked 
agricultural fi elds, Dugualla Lake (historically a coastal lagoon) 
and under Dugualla Dike Road. This area is mapped as a wetland 
system and a waterfowl concentration area. Waterfowl use the 
pastures and open water area created by impoundment of the 
stream behind the dike. The stream has documented use by coho 
salmon and cutthroat trout. Marine aquatic areas provide forage 
fi sh, pandalid shrimp, hardshell clam and Dungeness crab habitat. 

Shoreline development in this reach is focused along Dugualla 
Bay and within Mariner’s Cove. Shorefront residences are located 
along the south side of Dugualla Bay. Dugualla Dike Road crosses 
the head of the bay. The dike was constructed in the early 1900s 
to allow farming of lowland areas surrounding Dugualla Lake. 
Mariner’s Cove is a small residential community located on a 
Y-shaped boat channel. The channel has been armored and 
numerous piers and docks are present. Island County has a public 
boat launch at the cove. Development in the rest of the reach is 
limited to rural residential use at the top of the bluff. 



REACH EW04

HABITATS & SPECIES

9%Sandlance

Waterfowl concentration within Dugualla Bay
Marine Priority Habitats & Species (Map 5)

10%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer
Shoreland Priority Habitats & Species (Map 5)

Rural (56%); Parks (12.5%); Rural Residential (31%)

Mapped presence into Dugualla Lake.  Nearshore areas are designated ESA
critical habitat for Chinook (Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
7 acres (3%)

Dungeness crab habitat through Dugualla Bay and south end of reach
(significant portion of Skagit Bay); hardshell clam habitat primarily in north
end of reach (north shoreline of Dugualla Bay); eelgrass habitat throughout
reach (patchy and continuous); patchy kelp focused in area fronting shoreline
residential 'cove' community near south end of reach; Pigeon Guillemot
colonies are located at Mariner's Cove, Crescent Harbor, Maylor's Point, and
Forbes Point.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Low density residential development; high density area of shoreline
development within Mariner's Cove.  Park and open space exists within
Mariner's Cove Park, Dugualla State Park, and Strawberry Point Trust Land.

Current Land Use (Map 12)

Dugualla State Park provides beach access via a hiking trail (access via end of
Sleeper Road); Mariner's Cove Boat Launch at southern end of reach (County
facility; < 1 acre); public lands and tidelands additionally front Dugualla Bay
near and north from the mouth of Dugualla Lake.

Public Access (Map 16)

Approximately 50 private residential piers/docks and 2 community piers/docks
within 'cove' community at south end or reach (structures closely spaced in
protected cove adjoining Skagit Bay); single pier northwest of N Borgman Rd
end (appears to be private).

Overwater Structures (Map 14)

Unclassified as a growing area (except outer aquatic extent, which is
inaccessible due to depth); no mapped or classified shellfish beaches.

Shellfish & Aquaculture (Map 15)

Armoring focused in several short reaches, including development along
Dugualla Bay's southern shoreline (bulkheads common) and 'cove'
community near south end of reach (significant modification of shoreline in
dense residential area focused on 'Y' shaped cove adjoining Skagit Bay -
bulkheads common); other areas of reach are unmodified; tide gate located
between Dugualla Bay and Dugualla Lake.

Shoreline Modifications (Map 13)

Forage Fish
51%Smelt

Herring Spawning habitat

Number of Parcels         404 Average Parcel Size        3.17 Acres

7

27%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R5: Remove rock revetment and rock groin extending into and over intertidal 
and backshore areas.

R6: Remove tide gate, pump system, & rip rap to restore connection to 
Dugualla Lake including restoration of tidal wetland, saltmarsh and beach 
areas (identifi ed as a PSNERP Candidate Restoration Site in 2010), and 
in the Island County Estuarine Restoration Program report in 2001.

R7: Remove approximately 6 derelict piles.

R8: Remove tide gate and outfall and connect large lagoon with Skagit Bay 
to create estuarine / saltmarsh habitat.

R9: Remove approximately 15 derelict pilings.

CONSERVATION OPPORTUNITIES
C1: Conserve this  approximately 5.2 mile stretch to the south of intact native 

vegetation along bluff and intermittent backshore for Skagit River and 
other salmon stocks.

C2: Conserve small stream mouth,surrounding backshore area and valley 
and trees. Check stream for salmon passage and barriers. 

C3: Conserve small stream mouth, surrounding backshore area and low 
elevation valley.

C4: Conserve small stream mouth,surrounding backshore and riparian area.

Conservation sites C2-C4 are located along the Strawberry Point shoreline; 
recommendations for habitat conservation additionally provided by the Straw-
berry Point Assessment and Recommendations for Habitat Protection (Island 
County, 2009).

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads), particularly at Mariner’s Cove and Dugualla Bay.

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from sea level rise (SLR).

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (agricultural uses, shoreline 
residential development).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes, (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Management of shoreline steep slope areas extending outside of 
shoreline jurisdiction.

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems, road runoff and agriculture) due to greater intensity of use.



[³

Saratoga Passage

POLNELL RD

OLD POLNELL RD

REACH EW05
Polnell Shores

SHORELINE LENGTH:

Least (79%); More (21%)

Primarily Feeder Bluff Exceptional (49%) and Feeder Bluff (41%)
fronting residential development, with Accretion Shoreform (6%) and
Modified shoreline (4%)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (95%)
Shoreform Current (Map 10)

Westward drift originates at a divergence zone east of Polnell Point.
Net Shore Drift (Map 8)

41%
Steep Slopes

        1.00  Miles

REACH AREA:
          24 Acres

PSNERP PROCESS UNITS:
6023 - 6025

17%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Toe erosion throughout reach, several
landslide areas.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
The Polnell Shores reach (EW05) is located just outside Crescent 
Harbor, east of Naval Air Station Whidbey Island property. The 
shore type in this reach is almost entirely feeder bluff, with some 
bluffs considered exceptional. A short stretch has been armored 
where an access road approaches the shoreline.

No mapped streams or wetlands are located within the Polnell 
Shores reach area. Aquatic areas provide documented smelt, 
hardshell clam and Dungeness crab habitat.

Land use within the reach is characterized by rural residential 
development behind steep forested bluffs. There are no public 
shoreline access points or public tidelands.



REACH EW05

HABITATS & SPECIES

None mappedSandlance

None mapped
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliff
Shoreland Priority Habitats & Species (Map 5)

Rural Residential (83%); Rural (17%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Dungeness crab habitat throughout; hardshell clam habitat at east end of
reach; eelgrass and kelp habitat throughout reach (patchy); Crescent Harbor
marshes to the west designated as Audubon Important Bird Area.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Low density residential development along top of bluff and E Polnell Shore
Drive.  Limited agricultural use at western edge of reach.  Vacant, residential
lots at eastern edge of reach.  Abuts city limit of Oak Harbor.

Current Land Use (Map 12)

No mapped public lands or public tidelands; limited visual access provided from
adjacent roadways.

Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Unclassified as a growing area; no mapped shellfish beaches.
Shellfish & Aquaculture (Map 15)

No mapped modification.
Shoreline Modifications (Map 13)

Forage Fish
28%Smelt

Herring None mapped

Number of Parcels          49 Average Parcel Size        1.09 Acres

None mapped

None mappedArmoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

No apparent restoration opportunities were identifi ed along the EW05 
shoreline. Opportunity for restoration may occur associated with private 
shoreline armoring and modifi cation; however no specifi c sites were 
identifi ed.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes if area of armoring 

(bulkheads) expands.

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from seal level rise (SLR).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential increases in rates of bluff erosion due to SLR or other 
factors.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.



Draft Shoreline Inventory and Characterization 

6-18  March 2012 

6.2 East Whidbey – Oak Harbor and Penn Cove Shorelines 

The Oak Harbor and Penn Cove shorelines extend from the Oak Harbor city limits near Blowers 
Bluff, along the entire Penn Cove shoreline (except for the incorporate Coupeville area along the 
south shore) to the southeast corner of the cove near Long Point. 

6.2.1 Physical Characterization 

The Oak Harbor and Penn Cove shorelines of Whidbey Island are some of the more complex, protected 
shores of Whidbey Island. Shore orientation is variable resulting in more complex patterns of net shore-
drift. Penn Cove is far more protected than Oak Harbor, but areas consist of bluff backed beaches with 
intermittent embayments of variable size.  

6.2.2 Biological Characterization 

The entirety of Penn Cove is documented as an Important Bird Area by the Audubon Society of 
Washington.  There designation states: 

Penn Cove includes eight subtidal aquatic beds, including eelgrass, and supports a rich 
population of benthic invertebrates, including extensive mussel beds and numerous clam species. 
The cove’s main importance is as a winter foraging area for aquatic birds. The site supports an 
assemblage of species associated with marine foraging areas, including 26 species of ducks, 
loons, and grebes. The area is used by wintering Black Turnstones, feeding and resting Surfbirds, 
Peregrine Falcons, Merlins, nesting Bald Eagles, and nesting Great Blue Herons. In some years, 
Black Turnstone counts have been the highest of all the U.S. Christmas bird counts.   (Cullinan, 
2001)  

In addition to this Cove-wide designation, the shorelines include several coastal lagoons 
presumed to be providing habitat to juvenile salmonids.  The shoreline also support forage fish 
and hardshell clam habitat.  Penn Cove is a well known commercial shellfish growing area, 
primarily for muscles as well as oysters and hardshell clams. 

6.2.3 Shoreline Use Patterns 

The Oak Harbor and Penn Cove shorelines are primarily rural and rural residential (zoning 
designations); in rural areas, single-family houses interspersed with pastures. Roadways (Penn 
Cove Road, SR 20, and Madrona Way) parallel much of the shoreline in this reach. 

Residences are located on both low-lying areas near the shore, and atop steep bluffs.  Riparian 
conditions are less altered in areas behind coastal bluffs than those areas with low-bank 
residential development. 

The City of Coupeville extends along the southern shoreline of Penn Cove for approximately 2.5 
miles.



Draft Shoreline Inventory and Characterization 

March 2012  6-19 

6.2.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for East Whidbey Island’s 
Oak Harbor and Penn Cove marine shorelines, as depicted in Figure 6-2. 

Figure 6-2. Oak Harbor and Penn Cove marine reaches. 
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REACH EW06
Scenic Heights

SHORELINE LENGTH:

Moderate (100%)

Primarily Feeder Bluff (85%) fronting residential development, with
Transport Zone (8%), Accretion Shoreform (5%), and Modified
shoreline (2%)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (100%)
Shoreform Current (Map 10)

Northward drift originates at a divergence zone just south of the
southern boundary of this reach. Northward drift terminates near Smith
Park in inner Oak Harbor.

Net Shore Drift (Map 8)

54%
Steep Slopes

        1.70  Miles

REACH AREA:
          41 Acres

PSNERP PROCESS UNITS:
6018, 6019

6%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Both mapped through majority of reach.
Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Scenic Heights (Reach EW06) is located on the western shore 
of Oak Harbor. Geomorphic processes along the shoreline are 
dominated by divergence and transport of sediment — north 
into Oak Harbor and southwest into Penn Cove. The shore type 
in this reach is almost entirely feeder bluff.

No mapped streams or wetlands are located within the Scenic 
Heights reach area. Marine aquatic areas provide documented 
smelt and hardshell clam. Bald Eagle habitat and coastal cliffs 
are documented by WDFW along the shoreline.

Rural residential development is dominant, with most residences 
constructed atop feeder bluffs. Many parcels have been cleared 
to the bluff edge.



REACH EW06

HABITATS & SPECIES

None mappedSandlance

None mapped
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliff
Shoreland Priority Habitats & Species (Map 5)

Rural Residential (51%); Rural (49%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Hardshell clam habitat; patchy eelgrass.
Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Low density, large residences upland of high bluffs.  Abuts city limit of Oak
Harbor.

Current Land Use (Map 12)

Public tidelands mapped through southern extent of reach; no apparent access
from land side (improved or unimproved; any access would be challenging due
to coastal bluffs).

Public Access (Map 16)

No overwater structures
Overwater Structures (Map 14)

Unclassified as a growing area; mapped as Conditional shellfish beach.
Shellfish & Aquaculture (Map 15)

No mapped modification.
Shoreline Modifications (Map 13)

Forage Fish
31%Smelt

Herring None mapped

Number of Parcels          71 Average Parcel Size        1.55 Acres

None mapped

None mappedArmoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

No apparent restoration opportunities were identifi ed along the EW06 
shoreline. Opportunity for restoration may occur associated with private 
shoreline armoring and modifi cation (including creosote pile bulkheads); 
however no specifi c sites were identifi ed.

KEY MANAGEMENT ISSUES
• Drinking water supply (aquifer) issues associated with additional 

development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from sea level rise (SLR); EW06 / EW07 reach 
break area mapped as ‘Very-High Risk’, east end of reach mapped as 
‘High Risk’ (Island County Risk Rating Map).

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.

• Potential implications of SLR on barrier beaches (loss of habitat) and 
increased rates of bluff erosion (implications for slope stability and 
sediment supplies).
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REACH EW07
North Side Penn Cove

SHORELINE LENGTH:

Least (1%); Moderately (74%); More

Primarily Feeder Bluff (39%) fronting residential development, with
Accretion Shoreform (19%), Transport Zone (14%), No Appreciable
Drift (13%), Modified shoreline (12%), and Feeder Bluff Exceptional
(3%)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (25%); Barrier Estuary (13%); Bluff-backed Beach
(62%)

Shoreform Current (Map 10)

Westward drift, originating from Blowers Bluff, extends along the north
shore of Penn Cove and converges with northward drift from a short
drift cell that originates at Mueller Park, located in the center of the
west shore of Penn Cove.

Net Shore Drift (Map 8)

12%
Steep Slopes

        5.97  Miles

REACH AREA:
         209 Acres

PSNERP PROCESS UNITS:
6017-6019

13%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Extensive to east of Monroe Landing;
intermittently mapped further east of
Landing.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
North Side Penn Cove (Reach EW07) includes the entire 
shoreline along the north side of the cove. Geomorphic 
processes are driven by two drift cells converging at the NE 
corner of a coastal lagoon (Kennedy’s Lagoon) at the head of the 
bay. The reach is primarily mapped as feeder bluff shoretype, 
but also has accretion shoreforms. Large deposits of driftwood 
are present along portions of the beach.

Kennedy’s Lagoon and associated wetland areas are at the 
northwest corner of Penn Cove. Associated wetlands are also 
located near Monroe Landing in the center of the reach and at 
the head of the bay. Construction of roadways disconnected 
these wetlands from estuarine habitat in the cove. Penn Cove 
has documented use by seabirds and Bald Eagles, with marine 
aquatic areas providing documented hardshell clam and forage 
fi sh habitat. The Penn Cove Shellfi sh company grows shellfi sh 
in the cove. 

This area is rural residential, with single-family houses inter-
spersed with pastures. Roadways (Penn Cove Road, SR 20, 
Madrona Way) parallel much of the shoreline in this reach. 
Residences are located on both low-lying areas near the shore 
and atop steep bluffs.

Grasser’s Lagoon
Kennedy’s Lagoon



REACH EW07

HABITATS & SPECIES

14%Sandlance

Penn Cove mapped as Estuary; 2 mapped Seabird Colonies (Alcids)
Marine Priority Habitats & Species (Map 5)

41%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers) / Cliffs-Bluffs / Wetlands - coastal lagoon areas and
associated wetlands located primarily at the 2 stream mouths entering EW07
(Kennedy's Lagoon - 10 acres); 26 acres of mapped Native Oaks and Grassland

Shoreland Priority Habitats & Species (Map 5)

Rural and Rural Residential (93%); Agriculture (6%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
14 acres (7%)

Hardshell clam habitat; patchy eelgrass mapped throughout reach;
Kennedy's Lagoon at west edge of Cove and Grasser's Lagoon is located at
northwest corner of Cove.  Kennedy's Lagoon is a pond with limited tidal
influence due to separation from the marine shoreline by Madrona Way.
Grasser's Lagoon is tidally influenced with a partial barrier spit. Entire Penn
Cove extent designated as Audubon Important Bird Area.  Three Pigeon
Guillemot nesting colonies documented: Rolling Hills, Monroe Landing, and
Coupeville.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily rural residential, with areas of higher density residential use along
the shoreline; agricultural use common throughout associated drainage
basins and extends to shoreline in some areas; transportation infrastructure
in shoreline includes (generally northeast to southwest) Scenic Heights Rd,
Penn Cove Rd, State Route 20, and Madrona Way; public uses limited to
shoreline access points.

Current Land Use (Map 12)

Monroe Landing (boat ramp) at end of Monroe Landing Rd.; public shorelands
near San de Fuca (northwest portion of reach; provides access to significant
public tidelands extending east along northern shoreline); access additionally
provided from WDNR site at west end of Cove.

Public Access (Map 16)

Private (gated) pier with small structure extends at San de Fuca; public pier
and boat ramp facility at end of Riepma Ave (San de Fuca vicinity); private pier
at west end of cove, associated with Captain Whidbey Inn property.

Overwater Structures (Map 14)

Conditional (west extent) and Closed (east extent) Shellfish Growing Areas
and Beaches.

Shellfish & Aquaculture (Map 15)

Fill and armoring associated with public and private boat launch facilities;
limited bulkheads fronting low-bank residential development; fill and armoring
associated with roadway infrastructure, primarily along northwest and west
shorelines.

Shoreline Modifications (Map 13)

Forage Fish
37%Smelt

Herring None mapped

Number of Parcels         267 Average Parcel Size        2.51 Acres

2

13%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
 ed in 2004 by Coastal Geologic Services 

(Appendix H).

R15:  ow to lagoon.

R16:  ow to disconnected wetland area to re-establish 
saltmarsh / coastal lagoon habitat.

CGS restoration sites R15 and R16 are located at Kennedy Lagoon; lagoon 
restoration potential assessed in Island County Estuarine Restoration 
Program report (2001).

Grasser’s Lagoon restoration potential assessed in Island County Estuarine 
Restoration Program report (2001).

CONSERVATION OPPORTUNITIES
C5: Conserve backshore seasonal marsh (beach ridges and swales).

C6: Conserve coastal wetland and marsh.

C7: Lagoon — conserve lagoon and shores. 

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring (bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring and 
/ or development fronting bluff areas leading to greater down-drift erosion 
rates (issue is related to short portions of reach where development fronts 
coastal bluffs).

• Drinking water supply (aquifer) issues associated with additional devel-
 ed use) — saltwater intrusion and potential 

exacerbation from sea level rise (SLR); EW06 / EW07 reach break area 
mapped as ‘Very-High Risk’, east end of reach mapped as ‘High Risk’ 
(Island County Risk Rating Map).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to residential 
development).

 ooding on development within 
 oodplain areas (agricultural uses, shoreline residential 

development).

• Potential implications of SLR on coastal lagoons, estuarine areas, beaches 
and associated wetlands (loss of habitat) and increased rates of bluff 
erosion (implications for slope stability and sediment supplies).

 icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or toes of 
 cations such as clearing, creation 

 ed surface / groundwater dynamics).

 cation of feeder bluff 
/ steep slope areas and water quality implications (septic systems, road 
runoff and agriculture) due to greater intensity of use.

• Municipal (treated) sewer discharge to marine waters, both at Monroe 
Landing and at Coupeville; potential water quality concerns.
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REACH EW08
South Side Penn Cove (West Side of Coupeville)

SHORELINE LENGTH:

Least (96%); More  (4%)

No Appreciable Drift along Twin Lagoons (25%), and Transport Zone
(35%), Feeder Bluff (14%), Accretion Shoreform (13%), and Modified
shoreline (13%) along Penn Cove

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (64%); areas of Barrier Beach (11%) and
Barrier Lagoon (25%)

Shoreform Current (Map 10)

From Mueller Park, located in the central west shore of Penn Cove
southward drift converges with westward drift originating along the
western shore of the City of Coupeville.

Net Shore Drift (Map 8)

18%
Steep Slopes

        2.35  Miles

REACH AREA:
          54 Acres

PSNERP PROCESS UNITS:
6014 - 6017

13%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent mapping of toe erosion,
occasional landslide sites throughout
reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications
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Reach Boundaries
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Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW08 encompasses the south side of Penn Cove to the 
western city limit of Coupeville. Geomorphic shoreline processes 
are primarily infl uenced by the convergence of two drift cells 
along the southwest shoreline of the Cove.

Twin Lagoons, two small lagoons located at the northern end of 
the reach, still appear to receive tidal infl uence from Penn Cove, 
although portions of the shoreline around the lagoons have been 
modifi ed by clearing and development. The Penn Cove Shellfi sh 
company grows shellfi sh in the cove. 

West Madrona Way parallels the shoreline throughout this reach. 
Development is rural residential, with residences located both 
at the toe and on top of steep bluffs. Relatively intact areas of 
forest are still present along much of the reach. Parcels upslope 
and just outside the reach boundary are used for commercial 
mining.



REACH EW08

HABITATS & SPECIES

1%Sandlance

Penn Cove mapped as Estuary; 2 mapped Seabird Colonies (Alcids)
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer
Shoreland Priority Habitats & Species (Map 5)

Rural (100%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Hardshell clam habitat; patchy eelgrass; entire Penn Cove extent designated
as Audubon Important Bird Area and as a County Habitat of Local
Importance.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Rural residential development, with higher densities adjacent to Coupeville.

Current Land Use (Map 12)

Public tidelands throughout reach; no apparent access from land side, except
via Coupeville Wharf, to the east of this reach.

Public Access (Map 16)

Several structures inventoried, however are not apparent in aerial photography;
Offshore floating aquaculture structures.

Overwater Structures (Map 14)

Commercial shellfish growing area; entire south shoreline is mapped as Closed
shellfish beach.

Shellfish & Aquaculture (Map 15)

Armoring mapped along west and southwest shoreline of reach (associated
with residential development).

Shoreline Modifications (Map 13)

Forage Fish
46%Smelt

Herring None mapped

Number of Parcels         112 Average Parcel Size        1.40 Acres

None mapped

14%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
 ed in 2004 by Coastal Geologic Services 

(Appendix H).

R17:  lled inlet.

CONSERVATION OPPORTUNITIES
C8:  ow and shore.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring (bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring and 
/ or development fronting bluff areas leading to greater down-drift erosion 
rates (issue is related to short portions of reach where development fronts 
coastal bluffs).

• Drinking water supply (aquifer) issues associated with additional devel-
 ed use); saltwater intrusion and potential 

exacerbation from sea level rise (SLR); majority of reach area mapped as 
‘Very-High Risk’ for saltwater intrusion (Island County Risk Rating Map).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to residential 
development).

• Slope / bluff stability for existing and future land uses at the top or toes of 
 cations such as clearing, creation 

 ed surface / groundwater dynamics).

 cation of feeder bluff 
/ steep slope areas and water quality implications (septic systems, road 
runoff and agriculture) due to greater intensity of use.

• Potential implications of SLR on coastal lagoons, estuarine areas, beaches 
and associated wetlands (loss of habitat).

 ooding on development within 
 oodplain areas (agricultural uses, shoreline residential 

development).

• Potential increases in rates of bluff erosion due to SLR or other factors.

 icts associated with public access to beaches and 
private residential property rights.
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Penn Cove

PARKER RD (CV)

REACH EW09
South Side Penn Cove (East Side of Coupeville)

SHORELINE LENGTH:

Least (100%)

Accretion Shoreform (53%) along Long Point.  Feeder Bluff (24%) and
Modified shoreline (22%) fronting residential development; minimal
amount of Transport Zone

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (57%); Bluff-backed Beach (43%)
Shoreform Current (Map 10)

A drift cell with westward drift that originates in Penn Cove converges
at Long Point with another cell with eastward drift from Kineth Point.
The west side of this reach is truncated by City of Coupeville
jurisdiction.

Net Shore Drift (Map 8)

17%
Steep Slopes

        1.02  Miles

REACH AREA:
          23 Acres

PSNERP PROCESS UNITS:
6012 - 6014

34%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent mapping of toe erosion,
occasional landslide sites throughout
reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands
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Drift

Right to Left
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[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW09 encompasses the southern shore of Penn Cove, 
east of Coupeville. Geomorphic shoreline processes are 
primarily infl uenced by the convergence of two short cells 
feeding the shoreline at Long Point and two short cells feeding 
the Harrington Lagoon shoreline (the latter primarily within 
EW10) — convergence in these areas formed and maintains 
each of these respective features.

No streams or wetlands are within the reach area. The Penn 
Cove estuary provides forage fi sh and hardshell clam habitat. 
Bald Eagle habitat is documented by WDFW along the shoreline.

This reach is dominated by residences constructed near the 
beach on small parcels. North Marine Drive and Indian Hill Road 
dead-end at the shoreline in the western part of the reach. The 
central portion of the reach, southeast of Long Point, has been 
modifi ed for residential development. 



REACH EW09

HABITATS & SPECIES

45%Sandlance

Penn Cove mapped as Estuary
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer
Shoreland Priority Habitats & Species (Map 5)

Rural (100%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Hardshell clam habitat; patchy eelgrass; entire Penn Cove extent designated
as Audubon Important Bird Area.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Rural residential development, with higher densities adjacent to Coupeville.

Current Land Use (Map 12)

Public tidelands throughout reach; public access at Long Point; additional
access via Coupeville Wharf, to the west of this reach.

Public Access (Map 16)

One private structure mapped (single pier).
Overwater Structures (Map 14)

Unclassified shellfish growing area; entire south shoreline is mapped as
Closed shellfish beach.

Shellfish & Aquaculture (Map 15)

Limited armoring inventoried on either side of Long Point.
Shoreline Modifications (Map 13)

Forage Fish
77%Smelt

Herring None mapped

Number of Parcels          59 Average Parcel Size        0.46 Acres

None mapped

17%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

No apparent restoration opportunities were identifi ed along the EW09 
shoreline. Opportunity for restoration may occur associated with private 
shoreline armoring and modifi cation (including potential for use of soft shore 
protection as an alternative to existing low bank bulkheads with the reach); 
however no specifi c sites were identifi ed.

KEY MANAGEMENT ISSUES
• Disconnection of feeder bluff areas from shoreline due to toe armoring 

and / or development fronting bluff areas leading to greater down-drift 
erosion rates.

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from sea level rise (SLR); Long Point vicinity 
mapped as ‘Very-High Risk’ for saltwater intrusion (Island County 
Risk Rating Map).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.

• Potential implications of SLR barrier beaches (loss of habitat).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to SLR.



Draft Shoreline Inventory and Characterization 

6-28  March 2012 

6.3 East Whidbey – Saratoga Passage and Holmes Harbor 
Shorelines 

The Saratoga Passage and Holmes Harbor shorelines extend from Snakelum Point at the mouth 
(southeast corner) of Penn Cove generally south and southeast along the Saratoga Passage 
shoreline (EW10 and EW13), as well as through the entire shoreline of Holmes Harbor (EW11 – 
EW13).  The community of Freeland, at the south end of Holmes Harbor, is included in the 
reach. 

6.3.1 Physical Characterization 

The Saratoga Passage and Holmes Harbor shorelines of Whidbey Island have moderate 
exposure, which is largely dependent on shore orientation. Similar to the rest of the rest of 
Whidbey these shores are comprised predominantly of bluff backed beaches, barrier beaches and 
various embayment shoreforms. Key physical processes include a relatively long net shore drift 
cell with northward drift. Many bluff backed beaches throughout this area are feeder bluffs that 
supply sediment to down drift barrier beaches.  A short drift cell, measuring just over a mile, is 
located at the north end of this reach from Rodena Beach to Snakelum Point. This drift cell is 
likely the most exposed portion of the area with exposure to Skagit Bay. Glacial till overlying 
glacial outwash and drift dominates the bluffs in the southern end of this reach and transitions to 
glaciomarine drift to the north. 

6.3.2 Biological Characterization 

Several coastal lagoons are located in the reach (Harrington Lagoon at the north end, Race 
Lagoon, and several additional lagoons further south into Holmes Harbor). All coastal lagoons 
appear to receive tidal influence; however, all are partially modified by adjacent residential 
development. Over two dozen mouths drain along the marine shoreline, however only 
Maxwelton Creek is documented as supporting coho salmon and cutthroat trout (unnamed stream 
along the Saratoga Passage shoreline between Holmes Harbor and Penn Cove – mouth near N 
Bluff Road / Houston Road intersection).  

WDFW maps all of the Holmes Harbor marine aquatic area as an estuary; marine areas provide 
forage fish and pandalid shrimp habitat, including contiguous eelgrass habitat.  Juvenile salmon 
rearing and migration is presumed in the nearshore, including associated coastal lagoon areas.  

6.3.3 Shoreline Use Patterns 

Saratoga Passage and Holmes Harbor shorelines are primarily rural and rural residential. 
Development ranges from widely-spaced houses on forested lots set back from the shoreline, to 
houses on small lots near the beach, such as at Snakelum Point, Harrington Lagoon, Race 
Lagoon, and along Hidden Beach Drive.  Higher levels of shoreline armoring occur in low-bank 
areas than bluff backed beach reaches.  



Draft Shoreline Inventory and Characterization 

March 2012  6-29 

6.3.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for East Whidbey Island’s 
Saratoga Passage and Holmes Harbor marine shorelines, as depicted in Figure 6-3. 

Figure 6-3. Saratoga Passage and Holmes Harbor marine reaches. 
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REACH EW10
Saratoga Passage North of Holmes Harbor, Harrington
Lagoon, Race Lagoon, Pratts Bluff

SHORELINE LENGTH:

Least (100%)

Feeder Bluff (28%), Accretion Shoreform (24%), No Appreciable Drift
(21%), Transport Zone (20%), Modified shoreline (5%), and Feeder
Bluff Exceptional (2%) along north-trending drift cell

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (58%); three areas of Barrier Beach
(22%) in areas of accretion (Barrier Beaches front Harrington Lagoon,
Race Lagoon, and Barrier Estuary areas within reach)

Shoreform Current (Map 10)

This reach encompasses the middle and terminus of a long drift cell
with northward drift extends from south of Honeymoon Bay and
converges with a short cell with westward drift at Snakelum Point.

Net Shore Drift (Map 8)

34%
Steep Slopes

       12.05  Miles

REACH AREA:
         320 Acres

PSNERP PROCESS UNITS:
6011 - 6013

20%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent mapping of toe erosion,
occasional landslide sites throughout
reach.

Coastal Landslides & Toe Erosion:
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Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW10 encompasses the western shore of Saratoga 
Passage along Whidbey Island. Geomorphic shoreline 
processes are infl uenced by a long, northern drift cell ending 
at Harrington Lagoon at the north end of the reach. Shoretypes 
alternate between feeder bluffs, transport zones and accretion 
shoreforms (primarily barrier beach).

Several coastal lagoons are located in the northern portion of 
the reach (Harrington Lagoon at the north end of the reach as 
shown in Oblique Photo A, Race Lagoon and an additional two 
lagoons further south). All coastal lagoons appear to receive 
tidal infl uence; however, all are partially modifi ed by adjacent 
residential development. Four stream mouths are mapped along 
the marine shoreline, including one that supports Coho salmon 
and cutthroat trout. Cliffs and Bald Eagle habit territories are 
mapped by WDFW extensively along the shoreline.

This reach is largely rural residential. Development ranges 
from widely-spaced houses on forested lots set back from the 
shoreline, to houses on small lots near the beach, such as at 
Snakelum Point, Harrington Lagoon, Race Lagoon and along 
Hidden Beach Drive.



REACH EW10

HABITATS & SPECIES

3%Sandlance

Coastal lagoons
Marine Priority Habitats & Species (Map 5)

27%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliff
Shoreland Priority Habitats & Species (Map 5)

Rural (62%); Rural Residential (38%)

Coastal cutthroat, coho in 1 stream; presence/migration for all.  Nearshore
areas are designated ESA critical habitat for Chinook (Puget Sound ESU) and
bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
13 acres (4%)

Hardshell clam habitat; geoduck habitat at south end of reach; continuous
and patchy eelgrass; limited areas of kelp fronting Race and Harrington
Lagoons.  Three documented Pigeon Guillemot nesting colonies located at
Harrington Lagoon North, Harrington Lagoon South, and Pratts Bluff.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Rural residential development, areas of smaller-lot shoreline residential
development.

Current Land Use (Map 12)

Mapped public tidelands lands near Harrington Lagoon and Race Lagoon;
public tidelands accessible via watercraft only located in central portion of
reach; public lands and adjoining private lands (with limited public access)
located along Hidden Beach Dr; undeveloped County property along Race Rd
('Site GG'; < 1 acre, no existing access).

Public Access (Map 16)

Intermittent private overwater structures along reach; no major structures.
Overwater Structures (Map 14)

Primarily unclassified shellfish growing area; Closed shellfish beach fronting
Race Lagoon, Approved growing area and beach along public tidelands in
central reach (only accessible via watercraft).

Shellfish & Aquaculture (Map 15)

intermittent armoring inventoried along reach shoreline, including area
extending south from race lagoon; largely unmodified.

Shoreline Modifications (Map 13)

Forage Fish
10%Smelt

Herring Spawning nearshore at Harrington Lagoon; holding area offshore

Number of Parcels         476 Average Parcel Size        1.59 Acres

4

6%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R30: Remove probable spartina patch.

R31: Restore tidal fl ow to saltmarsh (located south of Race Lagoon); assess 
tidal connectivity through existing road crossing.

CGS site R31 (as well as Site 9) are located at Race Lagoon.

Additional restoration opportunities identifi ed at Harrington and Race 
Lagoons, both located at northern end of reach (see Island County Estuarine 
Restoration Program report).

CONSERVATION OPPORTUNITIES
C9: Preserve lagoon inlet and shores. Check for freshwater input and 

juvenile salmonoids. 

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring (bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring and / 
or development fronting bluff areas leading to greater down-drift erosion rates 
(issue is related to short portions of reach where development fronts coastal 
bluffs).

• Drinking water supply (aquifer) issues associated with additional development 
(subdivision / intensifi ed use) — saltwater intrusion and potential exacerbation 
from sea level rise (SLR); northern portion of reach area mapped as ‘Very-High 
Risk’ for saltwater intrusion, other areas mapped as ‘High Risk’ (Island County 
Risk Rating Map).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to residential 
development).

• Management of shoreline steep slope areas extending outside of shoreline 
jurisdiction.

• Potential implications of SLR on coastal lagoons, estuarine areas, beaches 
and associated wetlands (loss of habitat) and on development within or near 
coastal fl oodplain areas (agricultural uses, shoreline residential development).

• Potential increases in coastal fl ooding and rates of bluff erosion due to SLR or 
other factors.

• Potential use confl icts associated with public access to beaches and private 
residential property rights.

• Slope / bluff stability for existing and future land uses at the top or toes of 
slopes (considering land uses and modifi cations such as clearing, creation of 
impervious surfaces, modifi ed surface / groundwater dynamics).

• Subdivision and intensifi ed use — additional modifi cation of feeder bluff / 
steep slope areas and water quality implications (septic systems, road runoff 
and agriculture) due to greater intensity of use.
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REACH EW11
Northwest Holmes Harbor, Dines Point, Honeymoon Bay

SHORELINE LENGTH:

Least (92%); Less (8%)

Feeder Bluff (50%), Accretion Shoreform (26%), Modified shoreline
(17%), and Transport Zone (8%) along north-trending drift cell

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (28%); Bluff-backed Beach (72%)
Shoreform Current (Map 10)

This reach encompasses the origin of a long drift cell with northward
drift from south of Honeymoon Bay.

Net Shore Drift (Map 8)

34%
Steep Slopes

        5.88  Miles

REACH AREA:
         144 Acres

PSNERP PROCESS UNITS:
6010, 6011

16%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent mapping of toe erosion,
occasional landslide sites throughout
reach.

Coastal Landslides & Toe Erosion:
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Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW11 is located along the western shore of Holmes 
Harbor near the harbor mouth at Saratoga Passage. 
Geomorphic shoreline processes primarily driven by long 
north-trending cell beginning in Honeymoon Bay vicinity and 
continuing north into EW10. The reach shoreline is characterized 
by alternations between feeder bluffs, providing sediment and 
accretion shoreform areas (barrier beaches) receiving sediment, 
with scattered areas of shoreline armoring (modifi ed shoreline) 
associated with residential development. 

Limited areas of estuarine wetland are mapped along the reach, 
as well as areas of associated wetland (primarily at Honeymoon 
Bay / Honeymoon Lake — mapped as a large ponded wetland). 
WDFW maps all of the Holmes Harbor marine aquatic area as 
an estuary. Six short streams drain to the shoreline, including a 
salmon stream through Honeymoon Lake to Honeymoon Bay. 
Marine aquatic areas provide forage fi sh and pandalid shrimp 
habitat, including contiguous eelgrass habitat.

Land uses are a mix of closely spaced houses on narrow beach-
front parcels, larger partly forested lots with houses set back 
from the shore and pasture / residential lawn areas. Dines Point 
and Honeymoon Bay are some of the more densely developed 
portions of the reach.



REACH EW11

HABITATS & SPECIES

22%Sandlance

Holmes Harbor mapped estuary
Marine Priority Habitats & Species (Map 5)

1%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer
Shoreland Priority Habitats & Species (Map 5)

Rural (75%); Rural Residential (25%)

Coastal cutthroat through Honeymoon Lake and Honeymoon Bay.  Nearshore
areas are designated ESA critical habitat for Chinook (Puget Sound ESU) and
bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
< 1 acre (< 1%)

Pandalid shrimp habitat offshore; geoduck habitat along shoreline;
continuous eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Rural residential development, areas of smaller-lot shoreline residential
development.

Current Land Use (Map 12)

No mapped public lands or public tidelands; limited visual access provided from
adjacent roadways.

Public Access (Map 16)

Community pier at Honeymoon Lake Community Club; several other private
piers (no clustering and no significant structures).

Overwater Structures (Map 14)

Approved shellfish growing area throughout reach; no mapped shellfish
beaches.

Shellfish & Aquaculture (Map 15)

Armoring mapped primarily on shoreline from Dines Point to Honeymoon
Lake area; all armoring in reach associated with shoreline residential
development.

Shoreline Modifications (Map 13)

Forage Fish
3%Smelt

Herring Spawning along shoreline; holding area offshore

Number of Parcels         264 Average Parcel Size        1.64 Acres

6

10%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R32: Re-create inlet and restore portions of partially fi lled coastal wetland.

R33: Removed failed bulkhead for upper intertidal and backshore resto-
ration.

R34: Remove pilings and rock fi ll.

R35: Remove concrete and rock fi ll.

R36: Remove apparently unused development platform and surrounding 
rock armoring.

R37: Restore tidal connection to Honeymoon Lake at Honeymoon Bay; 
restoration would re-establish a coastal lagoon.

R38: Remove modifi cation.

R39: Remove dilapidated boat house and railway ramp extending into inter-
tidal area.

R40: Remove PVC sheet pile and creosote pile bulkhead walls; restore 
shoreline stabilization with soft armoring approach or identify oppor-
tunities for removal of fi ll and alterations extending into the intertidal 
area.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes, (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems, road runoff and agriculture) due to greater intensity of use.

• Potential implications of sea level rise (SLR) barrier beaches (loss of 
habitat).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to SLR or other factors.
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REACH EW12
South Holmes Harbor, Freeland

SHORELINE LENGTH:

Least (57%); Less (43%)

Feeder Bluff (50%), Modified shoreline (26%), Transport Zone (13%),
and Accretion Shoreform (11%) along the Holmes Harbor shoreline

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (97%)
Shoreform Current (Map 10)

Southward drift along both the western and eastern shores of Holmes
Harbor converge with two smaller drift cells along west and east sides
of head of Holmes Harbor, respectively. A small divergence zone
separates the two smaller cells in the central bayhead of Holmes
Harbor.

Net Shore Drift (Map 8)

32%
Steep Slopes

        4.95  Miles

REACH AREA:
         123 Acres

PSNERP PROCESS UNITS:
6004, 6007-6010

15%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent mapping of toe erosion,
occasional landslide sites throughout
reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW12 includes the south end of Holmes Harbor and 
the community of Freeland. Geomorphic shoreline processes 
include two small areas of convergence at the end of the harbor 
from south-trending cells on the west and east shorelines. The 
east and west shorelines of the Harbor are primarily feeder 
bluff and transport zone, with signifi cation areas of modifi ed 
(armored) shoreline. Accretion areas are focused in the shoreline 
fronting Freeland. 

Limited areas of associated wetland are mapped within the 
shoreline planning area. WDFW maps all of the Holmes Harbor 
aquatic area as an estuary. Two short streams drain to the 
shoreline; neither are mapped as supporting salmonids. Marine 
aquatic areas provide forage fi sh, geoduck and pandalid shrimp 
habitat, including contiguous eelgrass habitat.

Development and shoreline modifi cations are most concentrated 
on the west and south portions of the harbor, while the east 
side has more forest and pasture areas. Shoreline uses include 
a golf course and beach club community, other residential 
development, a County public dock and boat ramp and a boat 
building company.



REACH EW12

HABITATS & SPECIES

24%Sandlance

Holmes Harbor mapped as estuary
Marine Priority Habitats & Species (Map 5)

4%
Wetlands (Map 4)Coastal Stream Mouths

Cavity Nesting Ducks; Bald Eagle buffer; Wetland
Shoreland Priority Habitats & Species (Map 5)

Rural Residential (46%); Rural (45%); Rural Center (6%); Parks (3%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
< 1 acre (< 1%)

Pandalid shrimp habitat offshore; continuous eelgrass.
Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Higher density shoreline residential development through Freeland; larger
residential lots to northeast and northwest.

Current Land Use (Map 12)

Freeland County Park: 17 acre facility with shoreline/beach access, boat ramp
and dock, fishing, parking.

Public Access (Map 16)

On west shoreline approximately 10 private residential piers extending south
from Holmes Harbor Golf and Beach Club; Club includes long pier with T-float;
public dock and boat ramp at Freeland County Park on south shoreline;
approximately 5 private residential structures along east shoreline.

Overwater Structures (Map 14)

Primarily Unclassified shellfish growing area, with Prohibited growing area
fronting Freeland (south shoreline); Approved shellfish beach fronting
Freeland.

Shellfish & Aquaculture (Map 15)

Armoring associated with residential development extending south from Golf
and Beach Club on south shoreline; limited additional armoring associated
with individual parcels in Freeland, and shoreline at northeast end of reach;
tide gate located at south end of Holmes Harbor.

Shoreline Modifications (Map 13)

Forage Fish
10%Smelt

Herring Spawning along shoreline; holding area offshore

Number of Parcels         231 Average Parcel Size        1.69 Acres

2

18%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R41: Remove failing bulkhead.

R42: Remove failing bulkheads.

R43: Remove failed in-water structure and fi ll area associated with failing 
bulkhead (remove failing bulkhead).

R44: Remove failed pier and creosote piles.

R45: Remove failing bulkheads and derelict piles adjacent to creek mouth.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes, (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems, road runoff and agriculture) due to greater intensity of use.

• Potential implications of sea level rise (SLR) barrier beaches (loss of 
habitat).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to SLR or other factors.
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REACH EW13
Northeast Holmes Harbor, Baby Island Heights,
Saratoga Passage South of Baby Island Heights

SHORELINE LENGTH:

Least (47%); Less (53%)

Feeder Bluff (50%), Modified shoreline (23%), Accretion Shoreform
(18%), Transport Zone (6%), and Feeder Bluff Exceptional (1%)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (84%)
Shoreform Current (Map 10)

One long drift cell with northward drift originates on the east side of
Holmes Harbor south of Beverly Beach transitions to eastward drift at
Rocky Point and terminates at East Point. Another cell with northward
drift also terminates at East Point, resulting in the development of this
cuspate foreland converges with northward drift that originates south
of Saratoga at East Point.

Net Shore Drift (Map 8)

47%
Steep Slopes

        9.76  Miles

REACH AREA:
         231 Acres

PSNERP PROCESS UNITS:
6003-6007

26%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Extensive mapping of both along all feeder
bluff areas (south and east of Rocky Point
and south of East Point).

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW 13 extends around a peninsula between Holmes Harbor 
and Saratoga Passage and includes shorelines fronting both marine 
areas. Geomorphic shoreline processes are characterized by two 
dominant drift cells: a cell trending out of Holmes Harbor and around 
Rocky Point converging at East Point with a cell trending north along 
the Saratoga Passage shoreline. The relatively long reach alternates 
between areas of feeder bluff, accretion and modifi cation; the large 
majority of areas are mapped as bluff-backed beach. 

There are no mapped associated wetlands or coastal lagoon areas 
within the reach shoreline planning area. WDFW maps all of the 
Holmes Harbor aquatic area as an estuary — this designation ends 
near Baby Point. Fourteen short streams drain to the shoreline within 
the reach, none supporting salmonids. Marine aquatic areas provide 
forage fi sh, geoduck, Dungeness crab (Saratoga Passage shoreline) 
and pandalid shrimp (Holmes Harbor area) habitat, including 
contiguous eelgrass habitat. Just offshore is Baby Island, a small 
undeveloped island used by harbor seals as a haulout site.

Rural residential development is characteristic of this reach. 
Residences are located both atop and at the toe of bluffs, with bluff-
fronting development associated with shoreline armoring (primarily 
bulkheading). The community of Baby Island Heights is located at the 
northwest tip of the reach.



REACH EW13

HABITATS & SPECIES

23%Sandlance

Holmes Harbor mapped as Estuary; Haulout site near Baby Point
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Biodiversity Area and Corridor; Bald Eagle buffer
Shoreland Priority Habitats & Species (Map 5)

Rural (78%); Rural Residential (21%); Rural Forest (1%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Pandalid shrimp habitat offshore; geoduck habitat along shoreline;
continuous eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily rural residential development, with significant vacant/undeveloped
areas within the reach.

Current Land Use (Map 12)

Public lands with no public access to south and east of Rocky Point (including
4.6 acre Bay Island Heights County property); public tidelands extend from
East Point; Saratoga Woods Park provides access to shoreline at southeast
end of reach (County Park, 120 acres primarily east and landward of Saratoga
Rd).

Public Access (Map 16)

Five private overwater structures along reach; no clustering of docks or major
structures.

Overwater Structures (Map 14)

Approved shellfish growing area throughout Holmes Harbor extent,
Unclassified along Saratoga Passage; no mapped or classified shellfish
beaches.

Shellfish & Aquaculture (Map 15)

Armoring associated with residential development along Holmes Harbor
(primarily between Beverly Beach Rd and E Brainer Rd); additional armoring
around Baby and East Points, including a breakwater at Baby Point;
substantial bulkheading along shoreline development facing Saratoga
Passage (along Bells Beach Rd), including several riprap groins.

Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring Spawning along shoreline; holding area offshore

Number of Parcels         610 Average Parcel Size        1.00 Acres

14

19%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R46: Remove 6 small rock groins.

R47: Remove 4 short sections of failed bulkheads (not contiguous; 
functioning bulkheads located in between segments).

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential implications of sea level rise (SLR) barrier beaches (loss of 
habitat).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to SLR or other factors.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics).

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems, road runoff and agriculture) due to greater intensity of use.
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6.4 East Whidbey – Possession Sound Shorelines 

The Possession Sound shoreline extends from the marine reach immediately northwest of 
Langley (EW14) southeast and south through the entire extent of Whidbey Island’s east facing 
Possession Sound shoreline (EW15).  The area includes the incorporated City of Langley (areas 
not included in this inventory) and Clinton, an unincorporated community.  

6.4.1 Physical Characterization 

The Possession Sound shorelines of Whidbey Island are predominantly comprised of bluff 
backed beaches with fewer areas of barrier beaches.  The greatest exposure is found along the 
southeast shore across Possession Sound from the Snohomish River delta with less exposure to 
the north along Saratoga Passage on the northeast facing side of this reach. Drift on the southern 
end of this reach is northward and drift on the north end of this reach is southward resulting in a 
barrier beach created at Sandy Point. The bluffs in this reach are dominated by a mixture of till 
and glacial outwash overlying glacial drift.  

6.4.2 Biological Characterization 

East Whidbey marine shorelines along Possession Sound provide juvenile rearing habitat for 
Chinook salmon, other anadromous salmonids, as well as numerous other species.  The shoreline 
is comprised primarily of bluff backed beaches and barrier beaches, with less coastal lagoon or 
associated wetland area than other marine shorelines of Whidbey Island.  Several coastal lagoons 
do occur on the shoreline; however they make up less than 1% of total shoreline area within the 
two reaches. 

Numerous short, coastal drainages flow to the marine shorelines; however none support 
documented salmon use. Aquatic areas and associated shorelines provide habitat for waterfowl, 
forage fish, Dungeness crab, hard shell clams, pandalid shrimp, and gray whale (seasonal feeding 
habitat), as well as bald eagle nesting sites. 

6.4.3 Shoreline Use Patterns 

The Possession Sound shoreline areas largely support rural uses, with residences both atop and at 
the toe of steep bluffs.  Areas of low-bank (bluff fronting) residential development with smaller 
lot sizes are focused in several small areas – including Sandy Point at the north end of EW15, as 
well as shorelines extending north (for approximately 1.6 miles) and south (for approximately 1 
mile) from the Clinton Ferry terminal.  Bluff fronting residential development occurs 
predominantly on relatively small lots (approximately 1/6 to 1/3 acre of an acre in size), with 
hard shoreline armoring common in these areas.  Rural development occurring behind bluffs 
extends across larger lots (5 to 10 acres or greater).  

Public access is provided to the shoreline adjacent to the ferry terminal, one of the largest 
overwater structures along the entire Whidbey Island shoreline.  An additional park area is 
located at Possession Point, the southern tip of the Island, and numerous other public access 
opportunities are provide (although no access is provided north of the Clinton ferry terminal). 



Draft Shoreline Inventory and Characterization 

March 2012  6-39 

6.4.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for East Whidbey Island’s 
Possession Sound marine shorelines, as depicted in Figure 6-4. 

Figure 6-4. Possession Sound marine reaches along the southeast shorelines of Whidbey Island. 
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REACH EW14
Southeast Whidbey Island (North Side of Langley, 
Possession Sound)

SHORELINE LENGTH:

Least (100%)

Feeder Bluff (61%), Transport Zone (15%), Modified shoreline (12%),
and Accretion Shoreform (12%) fronting residential development

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (100%)
Shoreform Current (Map 10)

A broad divergence zone marks the origin of a short drift cell with
eastward drift that extends from south of Saratoga to Sandy Point.
This reach is truncated by City of Langley jurisdiction at the southeast
end.

Net Shore Drift (Map 8)

60%
Steep Slopes

        1.56  Miles

REACH AREA:
          39 Acres

PSNERP PROCESS UNITS:
6002, 6003

7%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent mapping of toe erosion,
occasional landslide sites throughout
reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW14 is located along Saratoga Passage west of 
Langley. Geomorphic shoreline processes are characterized by 
a divergence zone abutting Reach EW14 extending southeast 
into a south-trending drift cell continuing through Langley along 
the Saratoga Passage shoreline. The reach is primarily feeder 
bluff shoretype, with intermittent areas of sediment transport 
and shoreline modifi cation. A small accretion area is located at 
the mouth of the one stream draining to the shoreline, pictured 
in Oblique Photo A.

The reach includes small areas of associated wetland and does 
not include any coastal lagoons. The one short stream draining 
to the shoreline within the reach is not mapped as supporting 
salmonids. Marine aquatic areas provide sandlance, geoduck 
and Dungeness crab habitat, including contiguous eelgrass 
habitat. WDFW designates gray whale habitat throughout 
Saratoga Passage.

Much of this reach is mapped as feeder bluff; shoreline slopes 
are moderate and well vegetated with mixed forest and 
shrub communities. Shoreline uses in this reach consist of 
residences on large lots primarily landward of the shoreline. 
While substantial clearing has occurred, some marine riparian 
vegetation remains on these parcels. The northern portion of the 
reach is predominantly forested. 



REACH EW14

HABITATS & SPECIES

25%Sandlance

Gray Whale habitat (majority of reach)
Marine Priority Habitats & Species (Map 5)

3%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer; Cliff
Shoreland Priority Habitats & Species (Map 5)

Rural (85%); Rural Forest (15%)

None mapped (resident cutthroat along two short streams draining to
shoreline in Langley).  Nearshore areas are designated ESA critical habitat for
Chinook (Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Extensive Dungeness crab habitat; geoduck habitat along shoreline;
continuous and patchy eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily rural residential development, with significant vacant/undeveloped
areas within the reach.

Current Land Use (Map 12)

No mapped public lands or public tidelands; limited visual access provided from
adjacent roadways; significant access provided within Langley (e.g. Marina,
tidelands) east of this reach.

Public Access (Map 16)

No overwater structures.
Overwater Structures (Map 14)

Approved shellfish growing area throughout reach; no mapped shellfish
beaches.

Shellfish & Aquaculture (Map 15)

Intermittent armoring throughout reach - associated with residential
development.

Shoreline Modifications (Map 13)

Forage Fish
None mappedSmelt

Herring None mapped

Number of Parcels          39 Average Parcel Size        3.76 Acres

1

16%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R48: Remove failed waterward failed bulkhead that fronts new functioning 
bulkhead.

R49: Remove concrete bulkhead and fi ll.

KEY MANAGEMENT ISSUES
• Drinking water supply (aquifer) issues associated with additional 

development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from SLR; a portion of the reach is mapped as 
‘High Risk’ for saltwater intrusion (Island County Risk Rating Map).

• Potential implications of sea level rise (SLR) barrier beaches (loss of 
habitat).

• Potential increases in rates of bluff erosion due to SLR or other 
factors.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics). 

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development). 

• Subdivision — additional modifi cation of feeder bluff / steep slope 
areas due to greater intensity of use.

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.
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REACH EW15
Southeast Whidbey Island (South Side of Langley to
Clinton Ferry and Possession Point State Park)

SHORELINE LENGTH:

Least (5%); Less (93%); More (3%)

Feeder Bluff (46%), Accretion Shoreform (41%), Modified shoreline
(11%), Feeder Bluff Exceptional (2%), and Transport Zone (1%) along
north-trending drift cell

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (36%); Bluff-backed Beach (64%)
Shoreform Current (Map 10)

Eastward drift originating south of Saratoga converges with northward
drift from Possession Point, to form Sandy Point.

Net Shore Drift (Map 8)

49%
Steep Slopes

       10.55  Miles

REACH AREA:
         254 Acres

PSNERP PROCESS UNITS:
6002, 5035, 8001

35%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Extensive mapping of both along all feeder
bluff areas.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
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Drift

Right to Left
Feeder Bluff
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[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach EW15 extends from south of Langley along the western 
side of Possession Sound. This reach includes the Washington 
State Ferries terminal at Clinton (oblique picture B), which 
provides ferry service to Mukilteo on the mainland. Geomorphic 
shoreline processes are characterized by convergence of two 
drift cells at Sandy Point, including a very long north-trending 
cell extending from the south tip of Whidbey (Possession 
Point) along the entire Possession Sound shoreline. Mapped 
geomorphic shoretypes vary primarily between feeder bluff and 
accretion shoreform along this relatively long reach. 

The reach includes limited areas of coastal lagoon and 
associated wetland. Twelve short streams drain to the shoreline 
within the reach; three support salmonid use, including one 
with known spawning. Mapped marine aquatic areas provide 
sandlance, pandalid shrimp, geoduck and Dungeness crab 
habitat, including patchy eelgrass habitat. 

This reach is largely rural residential, with residences both atop 
and at the toe of steep bluffs. Beachfront development is most 
common near the Clinton ferry terminal. Signifi cant public 
access is provided to the shoreline adjacent to the ferry terminal, 
one of the largest overwater structures along the entire Whidbey 
Island shoreline.



REACH EW15

HABITATS & SPECIES

16%Sandlance

Gray Whale habitat (majority of reach)
Marine Priority Habitats & Species (Map 5)

2%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle buffer
Shoreland Priority Habitats & Species (Map 5)

Rural (65%); Rural Residential (25%); Rural Center (2%); Rural Forest (2%);
Park (3%); Urban Growth Area (Langley 3.0%)

None mapped (coastal cutthroat along two short streams draining to shoreline
in Langley).  Nearshore areas are designated ESA critical habitat for Chinook
(Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
2 acres (1%)

Extensive Dungeness crab habitat; Pandalid shrimp habitat offshore;
geoduck habitat along shoreline; continuous and patchy eelgrass.
Documented Pigeon Guillemot nesting colony at Possession Point.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Armoring focused in several short reaches, including Sandy Point area, south
Witter Beach Place shoreline development (bulkheading and groins) and
central Clinton waterfront (residential development extending south from ferry
terminal); two tide gates located north of ferry terminal.

Current Land Use (Map 12)

Public tidelands throughout Sandy Point area; beach access, including County
owned property at Brighton Beach; public facilities and access at Clinton ferry
terminal; public lands and tidelands mapped near the end of Glendale Road;
Possession Point State Park.

Public Access (Map 16)

Several large overwater structures within reach: community pier/overwater boat
storage structure (220 feet long and 45 feet wide) immediately west of Sand
Point; Clinton ferry terminal (WSF) at terminus of SR 525 (overwater car
holding area, 2 ferry landing areas - 624 ft. long and 200 ft. wide); several other
private overwater structures along reach (not clustered).

Overwater Structures (Map 14)

Approved shellfish growing area throughout reach; Prohibited shellfish beach
near Sandy Point, no other mapped or classified shellfish beaches.

Shellfish & Aquaculture (Map 15)

Armoring focused in several short reaches, including Sandy Point Area, S.
Witter Beach Place shoreline development (bulkheading and groins) and
central Clinton waterfront (residential development extending S from ferry
terminal); two tide gates located north of ferry terminal.

Shoreline Modifications (Map 13)

Forage Fish
9%Smelt

Herring None mapped

Number of Parcels         706 Average Parcel Size        0.99 Acres

12

10%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R50: Remove failing wood bulkhead (structure is 1/3 creosote and aligned 
away from bluff toe).

R51: Remove derelict & abandoned creosote piles.

R52: Restore Deer Lake Creek mouth across backshore and beach.

R53: Remove approximately 6 abandoned creosote piles.

R54: Remove 2 abandoned creosote piles.

R55: Remove 1 abandoned creosote pile.

R56: Restore backshore marsh vegetation; vegetation community appears 
damaged due to change in hydrology.

R57: Remove abandoned creosote piles.

R58: Remove portion of bulkhead to restore good salmon access.

R59: Remove failing wooden groins (some creosote structures).

R60: Remove derelict creosote piles (35).

CONSERVATION OPPORTUNITIES
C10: Backshore Spruce Forest.

C11: Conserve marsh, coastal wetland & surrounding vegetation in 
backshore.

KEY MANAGEMENT ISSUES
• Continued degradation of shoreline processes due to armoring 

(bulkheads).

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Slope stability, habitat and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential implications of sea level rise (SLR) barrier beaches (loss of 
habitat).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Slope / bluff stability for existing and future land uses at the top or 
toes of slopes, (considering land uses and modifi cations such as 
clearing, creation of impervious surfaces, modifi ed surface / ground-
water dynamics). 

• Subdivision and intensifi ed use — additional modifi cation of feeder 
bluff / steep slope areas and water quality implications (septic 
systems and road runoff) due to greater intensity of use.
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6.5 Camano Island – Skagit / Stillaguamish Estuaries and Port 
Susan Shorelines  

The Camano Island marine shorelines included in this section extend along the entire generally 
east-facing shoreline of the Island.  The northeastern shorelines (CAM01 and CAM02) include 
areas flanking the Skagit and Stillaguamish Estuaries, with the only public (vehicular or ferry) 
access provided to the Island from the mainland via State Route 532 (crossing the agricultural 
and estuarine areas and Davis Slough).  The Camano marine shorelines discussed in this section 
extend south along the Port Susan shoreline to Camano Head (CAM05). 

6.5.1 Physical Characterization 

The Skagit / Stillaguamish Estuaries and Port Susan shorelines of Camano Island are 
predominantly comprised of delta with bluff backed beaches and barrier beaches farther to the 
north and south of the delta influence.  Key physical processes are dominated by the influence of 
the river deltas and two relatively short drift cells on the north and south ends of the area. The 
southern drift cell is located east of Livingston Bay and exhibits eastward drift toward the delta. 
The north drift cell is located east of Brown Point on the northern tip of Camano Island and also 
exhibits eastward drift. The bluffs in the southern drift cell are comprised of sandy glacial 
outwash with a till and glaciomarine drift overlying. Bluff-derived sediment supplies down-drift 
barrier beaches adjacent to the delta. The northern drift cell has a similar lithology with till 
overlying sandy glacial outwash.  

6.5.2 Biological Characterization 

The Camano Island marine shorelines of Skagit Bay and Port Susan generally face east, facing 
two significant estuaries draining mainland Skagit County and Snohomish County.  The Skagit 
River estuary drains to Skagit Bay, where the northeastern shorelines of Camano Island 
(CAM03) flank the estuarine area.  The Stillaguamish River drains to the north end of Port 
Susan, with the estuary extending to the shoreline areas east of Livingston Bay (CAM02).  The 
eastern Camano shorelines importance for outmigrating and rearing juvenile salmonids, 
including anadromous bull trout populations, is significant due to the proximity of both estuary 
areas. 

Delta estuary wetlands and coastal lagoons occur along the shoreline, with delta wetlands 
focused around the northeast portion of the Island (extending between and linking Skagit and 
Stillaguamish estuaries).  Significant portions of estuary wetland areas have been modified by 
agricultural land uses. Numerous short, coastal drainages flow to the marine shorelines; most do 
not support documented salmon use, although the stream draining to Triangle Cove from 
Kristoferson Lake does support salmonids, suggesting that the area provides significant juvenile 
rearing habitat.  

Aquatic areas and associated shorelines additionally provide habitat for waterfowl, forage fish, 
Dungeness crab, harbor seals, and gray whale (seasonal feeding habitat), as well as bald eagle 
nesting sites. 
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6.5.3 Shoreline Use Patterns 

Land use pattern along the eastern marine shorelines are varied between the northern (CAM01 
and CAM02), central (CAM03 and CAM04), and southern (CAM05) extents.  The northern 
shoreline use pattern includes extensive agricultural area intermixed with large-lot (5 to 10 acre) 
rural development.  Agricultural uses are most prevalent in areas flanking the Skagit and 
Stillaguamish Estuaries, as well as areas along Livingston Bay.  Two communities of dense 
(approximately 1/4 acre lots) shoreline residential development are also located along the Port 
Susan (Juniper Beach community) and Livingston shorelines.  

The central portions of Camano’s east-facing marine shoreline are more intensely developed, 
with higher density shoreline residential development occurring both behind and fronting bluffs.  
Bluff fronting (low bank) residential development occurs within several disconnected 
communities, including fronting Triangle Cove, around the Camano Country Club, and Tillicum 
Beach area (where a boat ramp provides public access); lot sizes in these areas generally range 
from 1/6 to1/4 acre in area, with some lots even smaller.  Hard shoreline armoring in bluff 
fronting communities is common.  Residential development occurring behind bluffs generally 
occurs on larger lots, ranging from 1/3 to over an acre in size (depending on area).  Residential 
development occurring behind bluffs in this middle segment generally includes significant 
clearing of forested vegetation landward of steep slope areas. 

The southern portion of Camano’s east facing shoreline (extending along Port Susan to and 
around Camano Head) is far less developed, with no bluff fronting residential development.  
Rural development occurring behind coastal bluffs occurs on larger (5 acres or more) lots, with 
forest communities remaining intact compared to the middle segment. 
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6.5.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for the Skagit / 
Stillaguamish Estuaries and Port Susan marine shorelines of Camano Island, as depicted in 
Figure 6-5. 

Figure 6-5. Skagit / Stillaguamish Estuaries and Port Susan marine reaches of Camano Island. 
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Livingston Bay

Port Susan

SR 532

EAST CAMANO DR N

REACH CAM01
Arrowhead Beach to Juniper Beach Including English
Boom Park

SHORELINE LENGTH:

Least (16%); Less (18%); More (66%)

Feeder Bluffs (14%) at northwest and southwest extremes of reach,
along with significant delta processes to east, feed Accretion
Shoreform (81% of reach)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (19%) extending east into Barrier Beach (25%)
and Delta (56% ); Delta shoreform surrounds northeast shoreline,
driven by Skagit & Stillaguamish estuaries to the east

Shoreform Current (Map 10)

Two drift cells (located both north and south of the Stillaguamish Delta)
converge into a large area of No Appreciable Drift at Port Susan.

Net Shore Drift (Map 8)

21%
Steep Slopes

        6.16  Miles

REACH AREA:
         189 Acres

PSNERP PROCESS UNITS:
Delta STL, 6050, 6051, 6062

53%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslides and toe erosion along the bluff
backed beaches just west of Juniper
Beach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
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Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Arrowhead Beach to Juniper Beach (Reach CAM01) extends from 
Point Brown at the northern tip of Camano around the northeast 
head of the island to east of Livingston Bay. The reach is heavily 
infl uenced by the Skagit River and Stillaguamish River deltas, 
providing sediment and organic input to the aquatic environment. 
Geomorphic processes are characterized by estuary infl uences, 
with east-trending drift cells on the north and south shores of the 
reach; drift cells transport sediments from the feeder bluffs into 
a long accretion shoreform throughout the eastern extent of the 
reach.

Delta estuary wetlands and coastal lagoons occur in the reach; 
but have been modifi ed by agricultural land uses. Nine stream 
mouths in the reach are located primarily along the eastern 
end of the reach and appear to be ditched through agricul-
tural properties. These streams are short and do not support 
salmonids. Habitat is mapped within aquatic areas, which 
support waterfowl, forage fi sh, Dungeness crab and harbor seals. 

Dense shoreline residential development limited to south end of 
reach along Juniper Beach. State Route 532 (2-lanes) provides all 
auto access to the Island crossing the South Pass and West Pass 
Sloughs between CAM01 and the Snohomish County mainland 
shoreline to the east. The sloughs provide watercraft linkage 
between Port Susan and Skagit Bay.



REACH CAM01

HABITATS & SPECIES

13%Sandlance

Waterfowl Concentrations throughout aquatic area; large wetland areas along
Skagit Bay shoreline; 1 harbor seal haulout site (offshore in Skagit Bay)

Marine Priority Habitats & Species (Map 5)

30%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (56%); Commercial Agriculture (25%); Rural Agriculture (18%); Airport
(1%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
7 acres (4%)

Dungeness crab at northwest extent of reach (Skagit Bay); patchy eelgrass
mapped south of Point Brown and along reach's S shoreline; Port Susan Bay
including Stillaguamish River delta area designated as an Audubon Important
Bird Area.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily rural residential and agriculture; area of higher density residential
along shoreline to the east of Livingston Bay.

Current Land Use (Map 12)

Physical access via English Boom Park (5 acres, located on Skagit Bay
shoreline near E Tillicum Way); visual access provided from State Route 532
(crossing from Stanwood to Camano Island).

Public Access (Map 16)

2 relatively short, narrow private piers.
Overwater Structures (Map 14)

Conditional and small Prohibited area (Skagit Bay extent), Unclassified (Port
Susan extent); no mapped shellfish beaches.

Shellfish & Aquaculture (Map 15)

Associated with residential development east of Livingston Bay.  Additionally
associated with diking of historic tidal wetlands extending through northern
portion of reach; diking and modification associated with agricultural uses.

Shoreline Modifications (Map 13)

Forage Fish
22%Smelt

Herring None mapped

Number of Parcels         224 Average Parcel Size        3.03 Acres

9

7%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R1: Remove 50 - 75 old piles in the vicinity of English Boom Park (4400’ of 
shoreline).

R2: Remove 150 - 200 old piles along West Pass distributary channel 
(5600’ of shoreline).

Additional restoration opportunity identifi ed at Arrowhead Point in Island 
County Estuarine Restoration Program (2001); restoration would restore a 
small tidal marsh on the east side of the point.

Estuarine Restoration Program identifi es protection and restoration of the 
English Boom shoreline, overlapping with CGS sites R1, R2 and C2.

CONSERVATION OPPORTUNITIES
C1: Conserve saltmarsh, tidal channel, berm and adjacent forested bank at 

eastern Arrowhead Beach (1400 ft alongshore).

C2: Conserve salt marsh, intertidal channel complex and forested bank 
near English Boom (4400 ft alongshore).

KEY MANAGEMENT ISSUES
• Water quality issues associated with additional development (subdi-

vision / intensifi ed use) — including implications of septic systems, 
road runoff and agriculture.

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from sea level rise (SLR); reach area mapped 
as ‘Very-High Risk’ for saltwater intrusion (Island County Risk Rating 
Map).

• Potential implications of SLR on habitat in coastal lagoons, estuarine 
areas, beaches and associated wetlands (loss of habitat).

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (agricultural uses, shoreline 
residential development).

• Concern about effects of restoration of Stillaguamish delta on saltwater 
intrusion in aquifer.



!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!! !
!
!
!
!

!
! !! !

!
!

!
!

!
!

!
!

!
!
!
!
!

!
!

!
!

!
!
!

!

!

!

!!!
!

!
!

!

[³

[³

XY

[³

[³

[³

R 3

R 4

Livingston Bay

Port Susan

REACH CAM02
Livingston Bay

SHORELINE LENGTH:

Least (35%); Less (65%)

Primarily Accretion Shoreform  (82%) with intermittent Feeder Bluffs
(11%) and Transport Zones (5%); minimal Modified shoreline (2%)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Barrier Beach (51%) primarily within and south of Livingston Bay;
Bluff-backed Beach (36%); Barrier Lagoon (13%) at south end of bay

Shoreform Current (Map 10)

Northeastward drift originating just south of Sunrise Point converges
with northwestward drift in the center of Livingston Bay.

Net Shore Drift (Map 8)

10%
Steep Slopes

        5.62  Miles

REACH AREA:
         224 Acres

PSNERP PROCESS UNITS:
6048 - 6050

66%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslides and toe erosion along the bluff
backed beaches located near both drift cell
origins.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications
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Right to Left
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Accretion Shoreform

Modified
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Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach CAM02 includes Livingston Bay and adjacent shorelines 
to the east and south. Geomorphic processes are primarily 
infl uenced by two drift cells fl anking the bay, providing sediment 
from the northeast and south to a long barrier beach (accretion 
shoreform) within bay.

The coastal lagoon at the south end of CAM02 provides signif-
icant aquatic habitat; the feature has been partially modifi ed 
by agricultural development. A network of ditched streams are 
mapped through the agricultural areas along the bay, including 
3 coastal stream mouths with no salmonid use. Aquatic habitats 
include a harbor seal haulout site, waterfowl concentrations and 
gray whale seasonal feeding habitat.

Primary land uses within the shoreline area include shoreline 
residential development, agriculture and open space. Most 
of the undeveloped open space area is mapped as wetland 
associated with the marine shoreline. Residential development is 
densely focused in two short shoreline beaches: along the Bay’s 
north shoreline and fronting a coastal lagoon located at the 
south end of the Bay. The shoreline is generally unmodifi ed and 
without overwater or in-water structures.



REACH CAM02

HABITATS & SPECIES

3%Sandlance

Waterfowl Concentrations throughout reach's aquatic area; 1 harbor seal
haulout site (offshore in Livingston Bay); Estuarine Zone south of Bay;
designation as Gray Whale habitat

Marine Priority Habitats & Species (Map 5)

55%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Cliffs-Bluffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (51%); Commercial Agriculture (3%); Rural Agriculture (34%); Rural
Residential (12%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
35 acres (15%)

Patchy eelgrass mapped through majority of Bay and south end of reach;
Port Susan Bay including Livingston Bay designated as an Audubon
Important Bird Area.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily rural residential and agriculture; higher density shoreline residential
development focused on Bay's north shoreline and barrier beach fronting
coastal lagoon at south end of Bay.

Current Land Use (Map 12)

Access provided at Livingston Bay Park (<1acre; limited parking at end of Fox
Trot Way) and Iverson Preserve (120 acres, including coastal lagoon and
wetland areas at south end of bay; provides beach access, wildlife viewing,
limited parking).

Public Access (Map 16)

1 private structure (potentially ramp and pier) south of Livingston Bay.
Overwater Structures (Map 14)

Unclassified (Port Susan and Livingston Bay extent); no mapped shellfish
beaches.

Shellfish & Aquaculture (Map 15)

Armoring along east shoreline of bay, extending south from bay (associated
with residential development); tide gate located at southern edge of
Livingston Bay.

Shoreline Modifications (Map 13)

Forage Fish
12%Smelt

Herring None mapped

Number of Parcels         205 Average Parcel Size        2.43 Acres

3

13%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R3: Connect and restore channels to salt marsh in order to re-establish 
tidal fl ow and fi sh access. Restoration site R3 additionally identifi ed by 
Island County Estuarine Restoration Program report (2001).

R4: Remove portions of dike to re-establish better tidal fl ow and fi sh 
access into old saltmarsh (1800’ of shoreline; identifi ed as a PSNERP 
Candidate Restoration Site [Livingston Bay restoration] in 2010).

KEY MANAGEMENT ISSUES
• Water quality issues associated with additional development (subdi-

vision / intensifi ed use) — including implications of septic systems, 
road runoff and agriculture.

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from sea level rise (SLR). Portions of reach 
area mapped as ‘Very-High Risk’ for saltwater intrusion (Island County 
Risk Rating Map).

• Potential implications of sea level rise SLR on coastal lagoons, barrier 
beaches and associated wetlands (loss of habitat).

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (agricultural uses, shoreline 
residential development).
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REACH CAM03
Triangle Cove South to Mountain View Road

SHORELINE LENGTH:

Least (29%); Less (71%)

Intermittent Feeder Bluff (24%), Modified shoreline (4%), and
Transport Zone (13%) focused to longer stretches of Accretion
Shoreform (26%); area of No Appreciable Drift (33%) through Triangle
Cove

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff Backed Beach (48%) and Barrier Beach (20%) along Port Susan
shoreline; Barrier Estuary (32%) within Triangle Cove

Shoreform Current (Map 10)

Two drift cells converge at Triangle Cove. Northwestward drift occurs
along the eastern cell, which originates at Barnum Point. The much
longer long drift cell southwest of Triangle Cove exhibits northward drift
originating near Mountain View Beach.

Net Shore Drift (Map 8)

13%
Steep Slopes

        8.01  Miles

REACH AREA:
         365 Acres

PSNERP PROCESS UNITS:
6047 - 6048

32%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Along shoreline immediately east of
Triangle Cove.

Coastal Landslides & Toe Erosion:
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Shoreline Oblique Photos (2006)

REACH SUMMARY
Triangle Cove South to Mountain View Road (Reach CAM03) 
is characterized by relatively dense shoreline residential 
development fronting and extending south from Triangle Cove 
(Oblique Photo A), a coastal lagoon. Shoreline geomorphic 
processes are primarily infl uenced by a long, north-trending drift 
cell, feeding accretion areas (barrier beach), including the cell 
terminus area at Triangle Cove. 

CAM03 includes both Triangle Cove and an additional 
coastal lagoon area to the south. Coastal lagoon areas and 
associated wetlands provide important aquatic habitat. Salmon 
use is documented in the stream draining to the Cove from 
Kristoferson Lake, suggesting that associated wetlands and 
coastal lagoons provide signifi cant juvenile rearing habitat. Other 
mapped aquatic habitats include waterfowl concentrations, gray 
whale seasonal feeding habitat and Bald Eagle habitat.

Dense shoreline residential development fronts both coastal 
lagoons, located at the north end of the reach and in the 
vicinity of the Camano Country Club (Oblique Photos C and 
D). Shoreline residential lots are commonly bulkheaded; less 
modifi cation occurs along bluff-backed beach areas and along 
the barrier beach fronting Triangle Cove.



REACH CAM03

HABITATS & SPECIES

15%Sandlance

Waterfowl Concentrations mapped throughout reach's northern aquatic area;
Wetlands within Triangle Cove; Gray Whale habitat

Marine Priority Habitats & Species (Map 5)

55%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Cliffs-Bluffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (22%); Light Manufacturing (10%); Rural Residential (68%)

Coastal cutthroat, coho, fall chum in stream to Cove; coho in stream north of
Country Club - presence/migration for all.  Nearshore areas are designated
ESA critical habitat for Chinook (Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
112 acres (31%)

Dungeness crab through aquatic extent; intermittently mapped patchy
eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Primarily low density residential, with highest density shoreline residential
areas fronting Triangle Cove (along modified barrier beach), in area around
Camano Country Club (Country Club Dr landward of coastal bluffs S Beach
Dr along barrier beach/lagoon area).

Current Land Use (Map 12)

Physical access at Cavalero Beach Park (1 acre; 1031 Simonsen Place;
includes boat ramp, parking, picnicking/visual access); visual access provided
by road right of ways, including S Barnum Rd. and S Lehman Drive.

Public Access (Map 16)

1 short pier within Triangle Cove; residential access bridge across tidal
channel, 19 docks along developed coastal lagoon at Camano Country Club.

Overwater Structures (Map 14)

Unclassified (majority of Port Susan); no mapped or classified shellfish
beaches.

Shellfish & Aquaculture (Map 15)

Along east shoreline of Triangle Cove, fronting cove and extending south
along shoreline (primarily in areas of dense shoreline residential
development); tide gate located to the southwest of Triangle Cove.

Shoreline Modifications (Map 13)

Forage Fish
64%Smelt

Herring Spawning habitat starting south of Cove

Number of Parcels         534 Average Parcel Size        1.01 Acres

7

27%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R5: Remove intertidal spartina.

R6: Remove portions of dike to re-introduce tidal fl ow to old saltmarsh 
(1800’ of shoreline).

R7: Open up mouth of inlet to coastal lagoon to increase fi sh access and 
tidal fl ushing; currently a tide gate and riprap are present through 
narrow inlet.

Restoration sites R5 and R6, as well as conservation site C5, located at 
Triangle Cove; comprehensive restoration and protection of Cove identifi ed 
in Island County Estuarine Restoration Program report (2001).

CONSERVATION OPPORTUNITIES
C3: Conserve feeder bluff at Barnum Pt to protect downdrift habitats. 

Prohibit bulkheads & structures (1800 ft alongshore).

C4: Protect both sides of lagoon inlet ensuring natural tidal fl ow. Prohibit 
bulkheads & structures. 

C5: Conserve spit and small dynamic coastal lagoon (1200 ft alongshore). 

KEY MANAGEMENT ISSUES
• Water quality issues associated with additional development (subdi-

vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential implications of sea level rise (SLR) on Triangle Cove lagoon, 
other coastal lagoons, barrier beaches and associated wetlands (loss 
of habitat).

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from SLR. Reach area mapped as ‘High Risk’ 
for saltwater intrusion (Island County Risk Rating Map).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (shoreline residential devel-
opment).
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REACH CAM04
Mountain View Rd South to Tillicum Beach and Tyee
Beach

SHORELINE LENGTH:

Less (100%)

Modified shoreline (38%) and Accretion Shoreform (40%) fronting
residential development;  intermittent Feeder Bluff (15%) and
Transport Zone (7%) focused in northern end of reach

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (70%) and Barrier Beach (30%)
Shoreform Current (Map 10)

Northward net shore-drift occurs throughout this reach. The drift cell
originates at Camano Head and terminates at Triangle Cove.

Net Shore Drift (Map 8)

46%
Steep Slopes

        4.89  Miles

REACH AREA:
         122 Acres

PSNERP PROCESS UNITS:
6047

26%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslides and toe erosion along the
northern end of reach; some additional toe
erosion south of Bretland.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Mountain View Rd South to Tillicum Beach and Tyee Beach 
(Reach CAM04) geomorphic processes are primarily infl uenced 
by a long, north-trending drift cell, feeding accretion areas 
(barrier beach) within the reach and to the north (extending into 
CAM03).

A coastal lagoon area is located along the reach shoreline 
behind a barrier beach shoreform (Oblique Photo B). The 
lagoon is modifi ed by an access road, including a narrow pile-
supported causeway, leading to a private community recreation 
area between the lagoon and the Port Susan shoreline. One 
stream (no salmon use) drains to the shoreline. Mapped aquatic 
areas provide signifi cant forage fi sh, gray whale and Dungeness 
crab habitat.

Reach land use is characterized by a series of narrow barrier 
beaches that are densely developed with shoreline residential 
development. Low-bank development is less common through 
the north portion of CAM04, where steep slopes extend to the 
shoreline. Rural residential development occurs throughout the 
reach landward of steep slope areas; however, these slopes are 
generally far less dense than low-bank shoreline development. 
Public access is provided by a boat ramp at Tillicum Beach.



REACH CAM04

HABITATS & SPECIES

15%Sandlance

Gray Whale habitat (majority of reach)
Marine Priority Habitats & Species (Map 5)

3%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Cliffs-Bluffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (99%); Rural Residential (1%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
4 acres (3%)

Dungeness crab through aquatic extent; intermittently mapped patchy
eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Low density residential; high density strip of shoreline development (generally
only one parcel deep) backed by bluffs and steep slopes extending into less
intensely developed rural areas.

Current Land Use (Map 12)

Public boat launch at Tillicum Beach; public tidelands; undeveloped public
parcel off E Camano Dr at Lola Dr (1 acre; 'Site HH'; no existing access or
improvements).

Public Access (Map 16)

1 mapped dock/pier (not observed in aerial photography).
Overwater Structures (Map 14)

Unclassified (majority of Port Susan); no mapped or classified shellfish
beaches.

Shellfish & Aquaculture (Map 15)

Majority of reach shoreline; highest levels of modification associated with
dense shoreline residential development.

Shoreline Modifications (Map 13)

Forage Fish
79%Smelt

Herring Spawning habitat along shoreline; offshore holding area at south
end

Number of Parcels         437 Average Parcel Size        0.78 Acres

1

60%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R8: Remove fi ll and associated hardening extending into intertidal area, 
assess tidal fl ow to coastal lagoon and restore connectivity if needed.

R9: Remove bulkheads from intertidal beach as possible with failure or 
redevelopment (2400’ of shoreline).

CONSERVATION OPPORTUNITIES
C6: Conserve spit and saltmarsh. Prohibit fi lling, structures, or altering of 

tidal fl ow. Don’t allow houses. 

KEY MANAGEMENT ISSUES
Shoreline slope stability:

• Slope / bluff stability for existing and future land uses at the top 
or toes of slopes (focused on land uses and modifi cations such 
as clearing, impervious surfaces, modifi ed surface / groundwater 
dynamics).

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to higher down-drift 
erosion rates.

• Subdivision — additional modifi cation of feeder bluff / steep slope 
areas due to greater intensity of use.

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) may affect shoreline residential development.

• Slope stability and shoreline view / aesthetic implications of additional 
private shoreline access points on high bank shorelines (accessory to 
residential development). 

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from SLR. Reach area mapped as ‘Very-High 
Risk’ for saltwater intrusion (Island County Risk Rating Map).

• Potential implications of SLR barrier beaches (loss of habitat).
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REACH CAM05
Tyee Beach South to Camano Head

SHORELINE LENGTH:

Less (100%)

Intermittent Feeder Bluff (46%) and Transport Zone (54%)

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (100%)
Shoreform Current (Map 10)

Northward net shore-drift occurs throughout this reach. The drift cell
originates at Camano Head and terminates at Triangle Cove.

Net Shore Drift (Map 8)

93%
Steep Slopes

        2.83  Miles

REACH AREA:
          68 Acres

PSNERP PROCESS UNITS:
6046 - 6047

8%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslides and toe erosion primarily along
the central and southern portions of reach
shoreline; many landslides at the southern
tip of Camano Island.

Coastal Landslides & Toe Erosion:
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REACH SUMMARY
Tyee Beach South to Camano Head (Reach CAM05) is 
characterized by a largely unmodifi ed shoreline area consisting 
of mixed forest riparian cover through steep slope areas. 
Geomorphic shoreline processes are primarily infl uenced by a 
long, north-trending drift cell, feeding accretion areas (barrier 
beach) to the north of CAM05 (within CAM04 and CAM03). 
Feeder bluff and transport zone shoretypes are mapped 
throughout the reach, providing sediment to accretion areas to 
the north. More than 90 percent of reach area is mapped with 
steep slopes, with similar extensive mapping of steep slopes 
extending back 400-600 feet from the shoreline. 

One stream (no salmon use) drains to the shoreline. No inven-
toried wetlands or coastal lagoons are mapped. Aquatic areas 
provide mapped Pacifi c herring, pandalid shrimp, Dungeness 
crab and gray whale habitats.

Rural residential development (located along East Camano Drive 
South) is generally set back 500 or more feet from the shoreline. 
Public tidelands are located to the north of Camano Head, 
although the reach provides no physical access opportunities.



REACH CAM05

HABITATS & SPECIES

None mappedSandlance

Gray Whale habitat (majority of reach)
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Cliffs-Bluffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (100%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Dungeness crab through aquatic extent; offshore pandalid shrimp habitat;
intermittently mapped patchy eelgrass; patchy kelp at Camano Head.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Rural and vacant lands; very little development within shoreline area due to
significant steep slopes/bluffs.

Current Land Use (Map 12)

Public tidelands north of Camano Head; no public physical access (improved or
unimproved).

Public Access (Map 16)

None mapped
Overwater Structures (Map 14)

Approved shellfish growing area; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Unmodified shoreline.
Shoreline Modifications (Map 13)

Forage Fish
89%Smelt

Herring Spawning habitat along shoreline; offshore holding area;

Number of Parcels          65 Average Parcel Size        3.64 Acres

1

< 1%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

Potential restoration sites were not identifi ed along the reach shoreline; there 
is minimal existing shoreline development and limited shoreline alteration. 
Conservation opportunity was identifi ed along the entire reach (CGS 
Conservation Potential — Camano #7 in Appendix H).

CONSERVATION OPPORTUNITIES
C7: Conserve Exceptional Feeder Bluff & prohibit bulkheads (1800 ft 

alongshore).

KEY MANAGEMENT ISSUES
• Slope / bluff stability impacts of potential future intensifi ed land uses 

(clearing / subdivision) at the top of slopes (considering land uses 
and modifi cations such as clearing, creation of impervious surfaces, 
modifi ed surface / groundwater dynamics).

• Management of shoreline steep slope areas extending outside of 
shoreline jurisdiction.

• Potential increases in coastal fl ooding and rates of bluff erosion 
due to sea level rise (SLR) or other factors that may affect shoreline 
residential development.

• Slope stability and shoreline view / aesthetic implications of additional 
private shoreline access points on high bank shorelines (accessory to 
residential development). 

• Potential implications of SLR barrier beaches (loss of habitat).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from SLR. Reach area mapped as ‘Very-High 
Risk’ for saltwater intrusion (Island County Risk Rating Map).
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6.6 Camano Island – Saratoga Passage Shorelines of Camano 
Island 

This section includes the west facing shorelines of Camano Island, which extend along Saratoga 
Passage from Camano Head to Point Brown.   

6.6.1 Physical Characterization 

The Saratoga Passage shorelines of Camano Island are predominantly comprised of bluff backed 
beaches.  Exposure is greatest to the south along most of Saratoga Passage, with some lesser 
northern exposure. Northward net shore-drift predominates much of the area, resulting in bluff 
derived sediment feeding down-drift (northern) shores. Theses bluffs are primarily composed of 
glacial outwash gravels and sands overlying older drift and some glaciomarine drift with which 
numerous landslides have been mapped. 

6.6.2 Biological Characterization 

The Camano Island marine shorelines along Saratoga Passage provide juvenile rearing habitat 
for Chinook salmon, other anadromous salmonids, as well as numerous other species.  The 
shoreline is comprised primarily of bluff backed beaches and barrier beaches, with less coastal 
lagoon or associated wetland area than Eastern Camano Island (and shorelines of Whidbey 
Island).  Several coastal lagoons do occur on the shoreline, including the largest for the Island’s 
Saratoga Passage shoreline along Elger Bay,  

Numerous short, coastal drainages flow to the marine shorelines; most do not support 
documented salmon use, although the stream draining Carp Lake (mouth located at south end of 
reach CAM11) does support salmonids. 

Aquatic areas and associated shorelines additionally provide habitat for waterfowl, forage fish, 
Dungeness crab, hard shell clams, pandalid shrimp, and gray whale (seasonal feeding habitat), as 
well as bald eagle nesting sites. 

6.6.3 Shoreline Use Patterns 

The west-facing shorelines of Camano Island have varied shoreline use patterns that are 
characterized in three segments. 

Camano Head shoreline areas southeast of Elger Bay include primarily rural development with 
large residential lots and development occurring behind coastal bluffs (limited areas of bluff 
fronting small scale development– approximately 45 developed lots).   

An area of dense residential development occurs along the east shoreline of Elger Bay, where 
low bank residential development commonly includes shoreline bulkheads. Agricultural uses 
occur to the north of the bay and the associated coastal lagoon. 

To the northwest of the Elger Bay, shoreline use is dominated by Camano Island State Park and 
Cama Beach State Park. 
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To the north of Cama Beach State Park, dense single-family residential development occurs 
throughout the shoreline area extending almost interrupted to the Utsalady community at the 
north end of the Island.  For approximately 1.8 miles north of Onamac Point shoreline uses are 
rural, with significant intact forest remaining adjacent to the shoreline and through steep slope 
and bluff areas (CAM10).   

Extensive public access is provided by the state parks (CAM08), with additional access points 
intermittently along the majority of the shoreline.  No access is mapped at Elger Bay or to the 
south through Camano Head.  
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6.6.4 Reach Analysis 

This section includes reach summaries (as reach information sheets) for Camano Island’s 
Saratoga Passage marine shorelines, as depicted in Figure 6-6.  

Figure 6-6. Saratoga Passage marine reaches of Camano Island. 
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Camano Head North to Summerland Drive

SHORELINE LENGTH:

Less (100%)

Feeder Bluff (46%), Modified shoreline (18%), and Transport Zone
(17%) focused to one longer stretch of Accretion Shoreform (19%) at
drift convergence

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (90%), Barrier Beach (10%) at drift
convergence

Shoreform Current (Map 10)

Two drift cells converge at a barrier beach; one originates at Camano
Head with northward drift and one originates approximately 1 mile
north of Pebble Beach with southward drift.

Net Shore Drift (Map 8)

60%
Steep Slopes

        2.60  Miles

REACH AREA:
          63 Acres

PSNERP PROCESS UNITS:
6044 - 6047

10%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Toe erosion directly north of barrier beach.
Coastal Landslides & Toe Erosion:
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Shoreline Oblique Photos (2006)

REACH SUMMARY
Camano Head North to Summerland Drive (Reach CAM06) is 
characterized by a largely unmodifi ed shoreline area consisting 
of a 100- to 200-foot wide mixed forest riparian band through 
steep slope areas. Geomorphic shoreline processes are infl u-
enced by convergence of two drift cells at the center of the 
reach. There is a small barrier beach point fronting the steep 
slopes at the area of convergence. 

Numerous short coastal streams drain to the shoreline within 
the reach, but none are mapped for salmon use. No inven-
toried wetlands or coastal lagoons are mapped. Aquatic areas 
provide habitat for forage fi sh (primarily smelt), pandalid shrimp, 
Dungeness crab and gray whale seasonal foraging.

Rural residential development (located along South Camano 
Drive) is generally setback 200 feet or more from the shoreline, 
behind steep slope areas. Limited low-bank residential devel-
opment fronts the shoreline in this convergence area, along the 
point and to the south. Public tidelands are located near the 
north end of the reach, although no physical access opportu-
nities are identifi ed.

SUMMERLAND DRIVE 



REACH CAM06

HABITATS & SPECIES

18%Sandlance

Gray Whale habitat (majority of reach)
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Cliffs-Bluffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (100%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Dungeness crab through aquatic extent; offshore pandalid shrimp habitat;
continuous and patchy eelgrass; patchy kelp at Camano Head.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Low density residential; interspersed areas of higher density shoreline
development.

Current Land Use (Map 12)

Public tidelands mapped at north end of reach; no apparent access from land
(improved or unimproved).

Public Access (Map 16)

None mapped
Overwater Structures (Map 14)

Unclassified; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Intermittent armoring along reach shoreline; highest levels of modification
associated with dense shoreline residential development.

Shoreline Modifications (Map 13)

Forage Fish
80%Smelt

Herring None mapped

Number of Parcels         125 Average Parcel Size        1.07 Acres

6

39%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R10: Remove or move landward existing pile bulkhead that extends well 
waterward of surrounding bulkheads onto intertidal beach.

CONSERVATION OPPORTUNITIES
C8: Conserve near pristine accretion point and drift log /  marshy 

backshore extending landward to near the bankline. 

KEY MANAGEMENT ISSUES
Shoreline slope stability:

• Management of shoreline steep slope areas extending outside of 
shoreline jurisdiction.

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors may affect shoreline residential 
development.

• Slope stability and shoreline view / aesthetic implications of additional 
private shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential implications of SLR for barrier beaches (loss of habitat).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Drinking water supply (aquifer) issues associated with additional 
development (subdivision / intensifi ed use) — saltwater intrusion and 
potential exacerbation from SLR. Reach area mapped as ‘Very-High 
Risk’ for saltwater intrusion (Island County Risk Rating Map).
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Elger Bay and Saratoga Passage from Summerland
Drive, Mabana

SHORELINE LENGTH:

Least (20%); Less (80%)

Feeder Bluff (34%), Modified shoreline (29%), and Transport Zone
(3%) focused to one longer stretch of Accretion Shoreform (16%)
fronting Elger Bay (at drift convergence); several shorter Accretion
Shoreform areas mapped along southwest facing shoreline

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (73%), with Barrier Lagoon (18%),
Barrier Beach (7%), and Artificial (2%) shoreforms focused around
Elger Bay

Shoreform Current (Map 10)

Northward net shore-drift converges with a shorter drift cell with
northeastern drift at Elger Bay.

Net Shore Drift (Map 8)

38%
Steep Slopes

        7.64  Miles

REACH AREA:
         190 Acres

PSNERP PROCESS UNITS:
6043 - 6046

17%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Landslide in central portion of reach.
Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Elger Bay and Saratoga Passage from Summerland Drive (Reach 
CAM07) is characterized by a largely unmodifi ed shoreline area 
consisting of a 100- to 200-foot wide zone of coastal bluffs and 
steep slopes along Saratoga Passage. Bluff areas are steeper and 
generally less vegetated than steep slopes along CAM06 to south. 
Geomorphic shoreline processes are infl uenced by convergence 
of two drift cells at Elger Bay. There is a barrier beach along the 
Bay’s north shoreline, with tidal connection at the west end to a 
coastal lagoon adjoining the bay (Oblique Photos A and B). 

Two short coastal streams drain to the shoreline within the 
reach, however neither are mapped for use by salmon. A large 
coastal lagoon at Elger Bay, with associated wetlands, provides 
signifi cant habitat. Aquatic areas provide mapped forage fi sh, 
pandalid shrimp, Dungeness crab, geoduck and gray whale 
seasonal feeding habitat.

Residential development occurs at rural to moderate densities 
and is generally set back 150 feet or more from the shoreline 
behind steep slope areas. Residential lots are commonly cleared 
up to the top of coastal bluffs. An area of dense residential 
development occurs along the east shoreline of Elger Bay, where 
low bank residential development commonly includes shoreline 
bulkheads. Agricultural uses occur to the north of the bay, 
immediately north of the associated coastal lagoon. 



REACH CAM07

HABITATS & SPECIES

21%Sandlance

Gray Whale habitat (majority of reach)
Marine Priority Habitats & Species (Map 5)

16%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Cliffs-Bluffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (81%); Rural Residential (18%); Parks (1%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
20 acres (11%)

Dungeness crab throughout Saratoga Passage; geoduck habitat at south end
of reach; offshore pandalid shrimp habitat; continuous and patchy eelgrass;
patchy kelp southeast and southwest of Elger Bay.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Low density residential; high density area of shoreline development east and
southeast of Elger Bay; (generally only one parcel deep) backed by bluffs
and steep slopes extending into less intensely developed rural areas.

Current Land Use (Map 12)

Northwest extent of reach within Camano Island State Park (primarily within
CAM08).

Public Access (Map 16)

3 private piers - all providing residential access through steep slope areas to
shoreline; 1 pier at west end of reach (appears to be private).

Overwater Structures (Map 14)

Unclassified; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Armoring inventoried through majority of reach; highest intensity modification
near and fronting Elger Bay.

Shoreline Modifications (Map 13)

Forage Fish
14%Smelt

Herring None mapped

Number of Parcels         282 Average Parcel Size        2.36 Acres

2

41%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R11: Remove failed and failing pile bulkheads in upper intertidal area 
immediately north of large intertidal fi ll (south of Mabana).

R12: Remove failed pile bulkhead that extends into upper intertidal beach.

R13: Remove large upper intertidal pile bulkhead and associated alterations 
to intertidal area near “Camp Diana”; existing bulkhead contains 2 
stairway landings and extends well into intertidal area.

R14: Remove pile bulkheads and restore associated alteration that extends 
over the intertidal beach.

Additional opportunity identifi ed within Elger Bay by Island County Estuarine 
Restoration Program report (2001).

CONSERVATION OPPORTUNITIES
C9: Conserve beach and forested backshore and bank area along 450 ft 

accretion shoreform unit. 

KEY MANAGEMENT ISSUES
• Slope / bluff stability for existing and future land uses at the top or 

toes of coastal slopes, (considering land uses and modifi cations 
such as clearing, creation of impervious surfaces, modifi ed surface / 
groundwater dynamics).

• Disconnection of feeder bluff areas from shoreline due to toe armoring 
and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Subdivision — additional modifi cation of feeder bluff / steep slope 
areas due to greater intensity of use.

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors may affect shoreline residential 
development.

• Slope stability and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential implications of SLR on Elger Bay lagoon, barrier beaches 
and associated wetlands (loss of habitat).

• Potential implications of SLR and coastal fl ooding on development 
within or near coastal fl oodplain areas (shoreline residential devel-
opment around Elger Bay).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.
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REACH CAM08
Camano State Park and Cama Beach State Park

SHORELINE LENGTH:

Least (5%); Less (95%)

Primarily Feeder Bluff (45%), with significant Accretion Shoreform
(40%) fronting Cama Beach State Park, Modified shoreline (8%) also
mapped in State Park vicinity

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (87%); Barrier Beach (13%) at southern
end of reach

Shoreform Current (Map 10)

A long drift cell with northward net shore-drift occurs along most of the
western shore of Camano Island, this reach encompasses the up-drift
extent (origin) of that drift cell.

Net Shore Drift (Map 8)

43%
Steep Slopes

        3.09  Miles

REACH AREA:
          74 Acres

PSNERP PROCESS UNITS:
6042 - 6043

32%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent toe erosion and landslides
along northern extent.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach CAM08 consists primarily of Camano Island State Park 
and Cama Beach State Park. Both large parks extend well inland 
from the shoreline area, though developed intensive active 
use areas are predominantly near the shoreline. Geomorphic 
shoreline processes are primarily infl uenced by a long north-
trending drift cell extending from Lowell Point and continuing 
along the entire west shoreline of Camano Island. 

A stream used by coastal cutthroat drains through Cama Beach 
State Park to the marine shoreline. No inventoried wetlands or 
coastal lagoons are mapped. Aquatic areas provide forage fi sh 
(primarily smelt), pandalid shrimp, Dungeness crab and gray 
whale seasonal feeding habitat.

Camano Island State Park includes a boat launch facility as well 
as signifi cant shoreline access. Modifi cations to the shoreline 
are limited to areas around the launch facility. Cama Beach State 
Park is more intensely developed along the shoreline, a series 
of historic cabins and associated facilities extend along the 
parks western shoreline. A bulkhead extends throughout this 
area. There is also an area of low-bank residential development 
between the state parks. Residential use generally includes lawn 
areas extending to bulkheads, several lots have private boat 
launch facilities. 

Camano IslandCamano Island
State ParkState Park

Camano Island
State Park

Cama BeachCama Beach
State ParkState Park

Cama Beach
State Park



REACH CAM08

HABITATS & SPECIES

None mappedSandlance

Gray Whale habitat (majority of reach)
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Cliffs-Bluffs; Wetlands
Shoreland Priority Habitats & Species (Map 5)

Parks (73%); Rural Residential (27%)

Coastal cutthroat (presence/migration) in stream through Cama Beach State
Park.  Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Dungeness crab through aquatic extent; geoduck habitat around Camano
Island State Park shoreline; offshore pandalid shrimp habitat; continuous and
patchy eelgrass; patchy kelp along Camano Island State Park shorelines.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Park uses (largely undeveloped open space) and low density residential
development; area of high-intensity recreational use along Cama Beach
State Park shoreline (rental cabins and facilities).

Current Land Use (Map 12)

Significant access through Camano Island State Park (134 acres; 6,700 ft. of
shoreline) and Cama Beach State Park (433 acres, 5,700 ft. of shoreline).
Parks are linked by trail, provide boating (including ramp facility at Camano
Island State Park), beach access, fishing, swimming, wildlife viewing, hiking,
overnight accommodations (Cama), camping, and other activities.

Public Access (Map 16)

Two remnant piers (no decking present, minimal piles) and several short
residential piers south of Cama Beach State Park.

Overwater Structures (Map 14)

Unclassified; Camano Island State Park approved as a shellfish beach.
Shellfish & Aquaculture (Map 15)

Associated with Cama Beach State Park and shoreline residential areas to
south of park.

Shoreline Modifications (Map 13)

Forage Fish
68%Smelt

Herring None mapped

Number of Parcels          83 Average Parcel Size        3.99 Acres

3

24%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R15: Remove creosote pile beach access stairway and bulkhead in the 
north-central portion of Camano Island State Park.

R16: Remove creosote pile beach access stairway and bulkhead at the 
northern portion of Camano Island State Park.

R17: Remove upper intertidal / backshore bulkheads at northern Saratoga 
Shores to uncover potential forage fi sh spawning and backshore 
vegetation areas.

KEY MANAGEMENT ISSUES
• Disconnection of feeder bluff areas from shoreline due to toe armoring 

and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs — both within Cama Beach State 
Park and residential areas to south).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors may affect shoreline residential 
development and state park facilities. 

• Slope stability and shoreline view / aesthetic implications of additional 
private shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential implications of SLR barrier beaches (loss of habitat).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.
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REACH CAM09
Saratoga Passage from Cama Beach up to and
Including Onamac Point

SHORELINE LENGTH:

Less (100%)

Intermittent Feeder Bluff (43%), Accretion Shoreform (22%), and
Modified shoreline (35%) along north-trending drift cell

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (94%); Barrier Beach (6%) at northern
end of reach

Shoreform Current (Map 10)

A long drift cell with northward net shore-drift occurs along most of the
western shore of Camano Island, this reach encompasses the middle
of that drift cell.

Net Shore Drift (Map 8)

33%
Steep Slopes

        2.56  Miles

REACH AREA:
          63 Acres

PSNERP PROCESS UNITS:
6042

12%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent toe erosion and landslides
throughout reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach CAM09 (Saratoga Passage from Cama Beach up to and 
including Onamac Point) extends through the unincorporated 
Camano community (Oblique Photo A). Geomorphic shoreline 
processes are primarily infl uenced by a long north-trending drift 
cell extending from CAM08 north into CAM09 and continuing 
along the entire west shoreline of Camano Island. 

A stream with salmonid use drains to the shoreline at Sandy 
Beach Drive. Limited areas of wetland and a small coastal 
lagoon (approximately 1 acre) are in the reach. Aquatic areas 
provide smelt, pandalid shrimp and Dungeness crab habitat.

Relatively dense single-family residential development occurs 
throughout the shoreline area along alternating stretches 
of low-bank and moderate-bank shoreline. The shoreline is 
generally armored with bulkheads in low bank areas. More 
intensive residential development and associated infrastructure 
extends landward of the shoreline area in CAM09, associated 
with the Camano community.



REACH CAM09

HABITATS & SPECIES

None mappedSandlance

None mapped
Marine Priority Habitats & Species (Map 5)

4%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural Residential (100%)

Coastal cutthroat, coho, fall chum in stream draining through Camano
community (near Chapman Road); presence/migration for all.  Nearshore
areas are designated ESA critical habitat for Chinook (Puget Sound ESU) and
bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
1 acre (1%)

Dungeness crab through aquatic extent; offshore pandalid shrimp habitat;
continuous and patchy eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Moderate density residential development.

Current Land Use (Map 12)

Private lands with limited public access located at Indian Beach area; Henry
Hollow Park (County park, 5 acres)  in residential community includes corridor
linking to shoreline along a coastal stream (access via Henry Ln); additional
County-owned undeveloped park property on shoreline at SW Camano Dr and
Camano View Rd ('Hidden Trail - Camano View' parcel, < 1 acre).

Public Access (Map 16)

None mapped
Overwater Structures (Map 14)

Unclassified; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Majority of reach shoreline; highest levels of modification associated with
dense shoreline residential development.

Shoreline Modifications (Map 13)

Forage Fish
69%Smelt

Herring None mapped

Number of Parcels         197 Average Parcel Size        0.50 Acres

4

49%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R18: Remove vertical face bulkhead from intertidal area at the south end of 
Indian Beach in order to move artifi cial boundary between upland and 
beach further landward.

R19: Daylight coastal creek that appears to fl ow through a culvert extending 
to beach outfall; improve fi sh passage / access under the adjacent 
(landward) road.

R20: Remove rock and large debris associated with failed bulkhead from 
the upper half of the intertidal area; restoration would remove imped-
iment to netshore-drift and uncover potential forage fi sh spawning 
habitat.

KEY MANAGEMENT ISSUES
• Disconnection of feeder bluff areas from shoreline due to toe armoring 

and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs). 

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors may affect shoreline residential 
development and cause loss of habitat.

• Slope stability and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.
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REACH CAM10
Saratoga Passage from Onamac Point to Camano Island
Yacht Club

SHORELINE LENGTH:

Less (100%)

Intermittent Feeder Bluff (32%), Accretion Shoreform (34%), and
Transport Zone (29%) along north-trending drift cell; minimal areas of
Modification

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (70%); two areas of Barrier Beach (30%)
in areas of accretion

Shoreform Current (Map 10)

A long drift cell with northward net shore-drift occurs along most of the
western shore of Camano Island, this reach encompasses the middle
of the drift cell.

Net Shore Drift (Map 8)

63%
Steep Slopes

        2.13  Miles

REACH AREA:
          53 Acres

PSNERP PROCESS UNITS:
6042

19%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent toe erosion and landslides
throughout reach.

Coastal Landslides & Toe Erosion:

 

Shoretype Classifications

Trails (Low Tide)
Trails (Existing)

Reach Boundaries
Streams

Trailhead

Wetlands

! ! !

! ! !

Conservation Site
Restoration Site

C-#

R-# Tide GateXY

Boat Ramp[d

n¡

Public Access[³
Parks/Open Space[j
Kayak Campsite

Ferry TerminalJc
Marinan|

Drift Cell

Convergence 
Zone

Divergence
Zone

Left to Right

No Appreciable 
Drift

Right to Left
Feeder Bluff
Exceptional

[t

Accretion Shoreform

Modified
No Appreciable Drift

Feeder Bluff

Transport Zone

Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach CAM10 (Saratoga Passage from Onamac Point to 
Camano Island Yacht Club) is characterized by a largely unmod-
ifi ed shoreline area consisting of a 100- to 200-foot wide zone 
of coastal bluffs and steep slopes along Saratoga Passage. 
Shoreline form is primarily infl uenced by a long north-trending 
drift cell extending from CAM08 north through CAM09 and 
CAM10 along the entire west shoreline of Camano Island.

Two short coastal streams drain to the shoreline within the 
reach. However, neither is used by salmon. Shoreline bluff 
areas are generally vegetated with mixed forest. Limited areas 
of wetland and a small coastal lagoon (approximately 3 acres 
at the south end of the reach) (Oblique Photo D) are mapped. 
Mapped aquatic areas provide smelt and Pacifi c herring, 
pandalid shrimp, hardshell clam and Dungeness crab habitat.

Residential development occurs at rural to moderate densities 
and is generally set back 150 feet or more from the shoreline, 
behind steep slope areas. Limited low-bank development 
occurs behind barrier beach area to the north of Onamac Point. 
Public tidelands are located along the southern end of the reach, 
although no public access opportunities are identifi ed.



REACH CAM10

HABITATS & SPECIES

12%Sandlance

None mapped
Marine Priority Habitats & Species (Map 5)

12%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (56%); Rural Residential (44%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
3 acres (6%)

Dungeness crab through aquatic extent; hardshell clam habitat at south end
of reach; continuous and patchy eelgrass.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Vacant / undeveloped areas within shoreline, with pockets of higher density
shoreline development.

Current Land Use (Map 12)

Public tidelands through southern extent of reach; no apparent access from
land (improved or unimproved).

Public Access (Map 16)

None mapped
Overwater Structures (Map 14)

Unclassified; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Majority of reach shoreline; highest levels of modification associated with
dense shoreline residential development.

Shoreline Modifications (Map 13)

Forage Fish
93%Smelt

Herring Offshore holding area w/in Saratoga Passage

Number of Parcels         102 Average Parcel Size        1.74 Acres

2

19%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R21: Restore tidal inlet & saltmarsh complex at Onamac Point; area may 
have been partially fi lled. Channel history should be researched for 
feasibility of re-establishing fi sh access.

CONSERVATION OPPORTUNITIES
C10: Preserve coastal wetland remnant.

KEY MANAGEMENT ISSUES
• Disconnection of feeder bluff areas from shoreline due to toe armoring 

and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors may affect shoreline residential 
development.

• Slope stability and aesthetic implications of additional private 
shoreline access points on high bank shorelines (accessory to 
residential development).

• Potential implications of SLR barrier beaches (loss of habitat).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff.

• Potential use confl icts associated with public access to beaches and 
private residential property rights.
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REACH CAM11
Camano Island Yacht Club to Utsalady Vista and
Utsalady (West Side)

SHORELINE LENGTH:

Less (100%)

Intermittent Feeder Bluff (31%), Accretion Shoreform (32%), Modified
shoreline (22%) and Transport Zone (15%) along north-trending drift
cell; areas of accretion support barrier beaches

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Primarily Bluff-backed Beach (77%); three areas of Barrier Beach
(23%) in areas of accretion

Shoreform Current (Map 10)

A long drift cell with northward net shore-drift occurs along most of the
western shore of Camano Island; this reach encompasses the
terminus of the drift cell. Northward drift transitions to eastward drift at
the north end of the island.

Net Shore Drift (Map 8)

39%
Steep Slopes

        5.37  Miles

REACH AREA:
         133 Acres

PSNERP PROCESS UNITS:
6042

15%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent toe erosion and landslides
throughout reach; extensive erosion south
of Rocky Point.

Coastal Landslides & Toe Erosion:
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REACH SUMMARY
Reach CAM11 (Camano Island Yacht Club to Utsalady Vista 
and Utsalady — West Side) extends through relatively dense 
residential communities (in Yacht Club and Rocky Point vicin-
ities). Geomorphic shoreline processes are primarily infl uenced 
by a long north-trending drift cell extending from CAM08 north 
through CAM09, CAM10 to the Utsalady vicinity. 

A stream with mapped salmonid use drains to the shoreline just 
north of the Yacht Club, as do numerous other short coastal 
streams without fi sh use. Limited areas of wetland are mapped 
and there are no coastal lagoons within the reach. Aquatic areas 
provide smelt, Pacifi c herring and Dungeness crab habitat.

Relatively dense single-family residential development occurs 
throughout the shoreline area along alternating stretches 
of low-bank and moderate-bank shoreline. The shoreline is 
generally armored with bulkheads in low bank areas. There are 
existing setbacks of approximately 40 to 50 feet from structures 
(one low-bank area north of the Yacht Club has large setbacks 
of approximately 200 feet). Public access to the shoreline is 
provided via two boat launches.



REACH CAM11

HABITATS & SPECIES

12%Sandlance

None mapped
Marine Priority Habitats & Species (Map 5)

3%
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (27%); Rural Residential (73%)

Coastal cutthroat (presence/migration) in stream draining Carp Lake to south
end of reach. Nearshore areas are designated ESA critical habitat for Chinook
(Puget Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Dungeness crab through aquatic extent; continuous and patchy eelgrass;
continuous and patchy kelp at south end of reach.

Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Moderate density residential development focused at south end of reach and
around Rocky Point extending to Utsalady; rural residential development
behind shoreline steep slopes/bluffs through central portion of reach.

Current Land Use (Map 12)

Maple Grove Boat Launch (County facility, < 1 acre located along W Maple
Grove Ln); Utsalady Boat Ramp (County facility, 2 acres located along W
Utsalady Point Rd); mapped public lands near Rocky Point;  private lands with
limited public access located in vicinity of Camano Island Yatch Club; mapped
public tidelands accessible via watercraft.

Public Access (Map 16)

1 long (approx 180 ft.) pier/dock at Camano Island Yatch Club; approx. 160 ft.
pier near Rocky Point (appears to be private residential use structure);
numerous short piers associated with Utsalady shoreline.

Overwater Structures (Map 14)

Unclassified; no mapped or classified shellfish beaches.
Shellfish & Aquaculture (Map 15)

Majority of reach shoreline; highest levels of modification associated with
dense shoreline residential development; groin / breakwater riprap armoring
at Rocky Point.

Shoreline Modifications (Map 13)

Forage Fish
95%Smelt

Herring Offshore holding area w/in Saratoga Passage

Number of Parcels         507 Average Parcel Size        0.56 Acres

7

50%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R22: Remove failed pier and pilings at Camp Grande south of Rocky Point.

R23: Remove rock groins crossing intertidal area at Rocky Pt. to reduce 
disturbance to littoral drift and potential forage fi sh spawning habitat. 
Potential impacts to existing bulkheads may have to be analyzed.

R24: Remove 40-50 piles on upper intertidal beach east of Utsalady boat 
ramp that remain from an old failed bulkhead; potential for restoration / 
re-establishment of forage fi sh spawning area.

KEY MANAGEMENT ISSUES
• Disconnection of feeder bluff areas from shoreline due to toe armoring 

and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal bluffs).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors may affect shoreline residential 
development.

• Slope stability and shoreline view / aesthetic implications of additional 
private shoreline access points on high bank shorelines (accessory to 
residential development). 

• Potential implications of SLR barrier beaches (loss of habitat).

• Continued degradation of shoreline processes due to armoring 
(bulkheads).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff (this is a basin-wide issue).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.
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REACH CAM12
Utsalady (East Side) to Brown Point

SHORELINE LENGTH:

Less (46%); More (54%)

Primarily Accretion Shoreform (48%) in area of Barrier Beach, with
Feeder Bluff (28%) and Modified shoreline (21%) extending to
northeast

Overall Rating of Degradation

Geomorphic Shoretype (Map 9)

Bluff-backed Beach (51%) within left to right drift cell, Barrier Beach
(49%) supported by area of convergence

Shoreform Current (Map 10)

Southwest drift, originating at Brown Point, converges with the
terminus of the adjacent drift cell with eastward drift.

Net Shore Drift (Map 8)

18%
Steep Slopes

        1.39  Miles

REACH AREA:
          33 Acres

PSNERP PROCESS UNITS:
6041 - 6042

26%

Coastal Floodplain:

GEOMORPHIC KEY INFORMATION

Intermittent toe erosion and landslides
throughout reach.

Coastal Landslides & Toe Erosion:
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Shoreline Oblique Photos (2006)

REACH SUMMARY
Reach CAM12 (Camano Utsalady (East Side) to Brown Point) 
extends through relatively dense shoreline residential community 
in Utsalady to more rural development approaching Brown 
Point. Reach shoreline processes are primarily infl uenced by 
convergence of two drift cells along Utsalady shoreline. Shore-
lines within Utsalady are primarily low-bank and signifi cantly 
modifi ed, with moderate shoreline banks and steep slopes 
occurring further east toward Brown Point. 

A stream without mapped salmon use drains to the shoreline 
(within Oblique Photo C). There are no coastal lagoons or 
wetlands mapped within the reach. Aquatic areas provide forage 
fi sh and Dungeness crab habitat.

Relatively dense single-family residential development occurs 
along low-banks. The shoreline is generally armored with 
bulkheads in low-bank areas. Existing structure setbacks of 
approximately 20 feet are common along the Utsalady shoreline 
(fronting E Utsalady Road). Setbacks of 150 to 200 feet are 
typical in the moderate bank areas to the northeast of Utsalady.



REACH CAM12

HABITATS & SPECIES

28%Sandlance

None mapped
Marine Priority Habitats & Species (Map 5)

None mapped
Wetlands (Map 4)Coastal Stream Mouths

Bald Eagle (habitat buffers); Wetlands
Shoreland Priority Habitats & Species (Map 5)

Rural (70%); Rural Residential (30%)

Nearshore areas are designated ESA critical habitat for Chinook (Puget
Sound ESU) and bull trout.

Salmonid Fish Use (Map 5)

Coastal Lagoons
None mapped

Dungeness crab through aquatic extent; continuous and patchy eelgrass.
Significant & Unique Features (Maps 5-7)

LAND & SHORELINE USE

Zoning (Map 11)

Moderate density residential development focused at Utsalady.

Current Land Use (Map 12)

No mapped public lands or public tidelands.
Public Access (Map 16)

Numerous short piers associated with Utsalady shoreline.
Overwater Structures (Map 14)

Unclassified; no mapped shellfish beaches.
Shellfish & Aquaculture (Map 15)

Majority of reach shoreline; highest levels of modification associated with
dense shoreline residential development fronting Utsalady community; tide
gate located along eastern side of Utsalady Bay.

Shoreline Modifications (Map 13)

Forage Fish
100%Smelt

Herring Offshore holding area w/in Saratoga Passage

Number of Parcels         148 Average Parcel Size        0.44 Acres

1

82%Armoring (% of shoreline) (Map 13)

RESTORATION OPPORTUNITIES
Restoration sites were identifi ed in 2004 by Coastal Geologic Services 
(Appendix H).

R25: Remove derelict boat ramps and marine railways on beach. A number 
of failed structures cross potential forage fi sh spawning areas.

R26: Remove 2 pile bulkheads (failed) on upper intertidal within potential 
forage fi sh spawning band.

R27: Remove failed bulkhead rock from intertidal beach and backshore. 
Rock is covering substantial portion of potential forage fi sh spawning 
band.

KEY MANAGEMENT ISSUES
• Disconnection of feeder bluff areas from shoreline due to toe armoring 

and / or development fronting bluff areas leading to greater down-
drift erosion rates (issue is related to short portions of reach where 
development fronts coastal steep slopes).

• Potential increases in coastal fl ooding and rates of bluff erosion due 
to sea level rise (SLR) or other factors may affect shoreline residential 
development and cause loss of habitat on barrier beach.

• Slope stability aesthetic implications of additional private shoreline 
access points on high bank shorelines (accessory to residential 
development). 

• Continued degradation of shoreline processes due to armoring 
(bulkheads).

• Water quality issues associated with additional development (subdi-
vision / intensifi ed use) — including implications of septic systems 
and road runoff (this is a basin-wide issue).

• Potential use confl icts associated with public access to beaches and 
private residential property rights.
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6.7 Summary of Opportunity Areas and Management Issues 

6.7.1 Key Opportunity Areas 

Restoration and preservation opportunities are highlighted at a reach level for all East and 
Camano Island marine shorelines in the preceding sections of this Chapter.  Several opportunities 
areas are significant to preservation, restoration, and management of Island County’s marine 
shorelines and shorelands. 

• Preservation of marine shorelines with high-value coastal feeder bluffs and coastal 
lagoons. 

o Marine reaches with significant coastal feeder bluffs include EW04 and EW05 
(Strawberry Point into Polnell Point), EW15 (shorelines along Possession 
Shores), CAM01 (Juniper Beach shoreline east of Livingston Bay), CAM05 and 
CAM06 (Camano Head), and CAM08 (along Camano Island State Park).  

o Coastal lagoons with significant preservation and restoration potential include: 
Dugualla Lake (EW04 and Dugualla Lake Reach; historically tidally influenced – 
currently managed as a freshwater system, however significant ongoing 
restoration planning); Grasser’s Lagoon and Kennedy Lagoon (EW07 at the west 
end of Penn Cove), Harrington Lagoon and Race Lagoon (EW10 along Saratoga 
Passage); English Boom coastal lagoon and shoreline conservation (CAM01); 
Livingston Bay (CAM02); Triangle Cove (CAM03); and Elger Bay (CAM 07). 

• Preservation and land use management focused on anticipated shoreline habitat shifts 
resultant from climate change and sea level rise.  Opportunities include Port Susan and 
Skagit Bay, Dugualla Bay, Elger Bay, and other smaller estuarine and coastal lagoon 
marine habitats.  Preservation in these areas will maintain important nearshore salmonid 
rearing habitats as well as bird habitats (these areas are documented shorebird and / or 
waterfowl concentration areas). 

• Maintenance and/or improvement of water quality in areas with valuable shellfish and 
wildlife habitat, including Penn Cove and Holmes Harbor.  These East Whidbey 
shorelines support substantial commercial and recreational shellfish (mussel, oyster, 
clam, as well as Dungeness crab) fisheries, however also support population centers with 
moderately intensive development and use adjacent shorelands. 

• Preservation of key habitats for juvenile salmon outmigration and nearshore rearing.  
Preservation should be focused throughout areas surrounding the Skagit and 
Stillaguamish estuaries, including English Boom, Livingston Bay, Triangle Cove, Ala 
Spit, Strawberry Point, and Dugualla Bay. 

6.7.2 Management Recommendations 

Based upon this inventory and characterization, several preliminary management 
recommendations have been developed for the East Whidbey and Camano Island shorelines.  
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These broad recommendations apply to future management decisions for marine shorelines of 
the state in the County including the development of shoreline environment designations, goals 
and policies, and shoreline regulations.  Management recommendations for East Whidbey 
include: 

• Marine shorelines with high-value coastal feeder bluffs, coastal lagoons, and mature 
riparian habitat should be preserved in a largely unaltered condition and considered for a 
protective (Natural or Rural Conservancy) designation; preservation of these currently 
largely unaltered areas will preserve existing habitat functions, including habitat 
supporting ESA listed salmonids and state designated priority species. Specific areas that 
should be considered for protection of ecological function include areas adjoining the 
Skagit and Stillaguamish Estuaries, Triangle Cove, areas around Camano Head, and State 
Park Lands. 

• Continue to partner with the Tulalip Tribes, the Swinomish Tribe, neighboring counties, 
and other stakeholders to restore coastal wetlands and estuarine habitat at Triangle Cove, 
Elger Bay, and at estuarine area surrounding the northeast end of the Island; 

• New development proposals should be required to provide an analysis of impacts to 
shoreline ecological functions during permit review; 

• Water pollution should be prevented at its source (PSP, 2008).  In areas of denser 
residential development and higher roadway density (including the northwestern and 
northern shorelines of the Island, as well as areas extending south from Triangle Cove 
along the Port Susan shoreline), consider incentives to retrofit existing stormwater 
management facilities to improve water quality and consider requiring low impact 
development strategies or higher levels of water quality improvement for new 
development; 

• In order to avoid further degradation of natural erosion and accretion,  limit new 
shoreline stabilization and require soft-shore armoring techniques where new armoring or 
retrofits cannot be avoided; 

• Consider development standards to protect forage fish spawning areas and eelgrass beds 
within the marine nearshore; 

• Consider standards to prevent the introduction of non-native invasive species and 
facilitate their rapid eradication; and 

• Build an implementation, monitoring and adaptive management plan at the County level 
in order to track changes in the shoreline jurisdiction and determine successes, failures 
and corrective actions (PSP, 2008). 
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CHAPTER 7 FRESHWATER LAKES 

Chapter 7 discusses the six freshwater lakes in Island County -Water Resource Inventory Area 
(WRIA) 6- that are “shorelines of the state” (Table 7-1).  Water bodies that have ideal or marine 
influence are included in the marine reach with which they are associated, even though some of 
those water bodies are commonly called lakes.  Lake shorelines have been identified and lake 
reaches have been established based upon methods outlined in Chapter 2.  Each lake within the 
County is inventoried as a single “reach” because the lakes are generally small and have a fairly 
homogenous character throughout.   

Table 7-1.  Island County Freshwater Lake Shorelines 

Reach Label Reach Description 

Whidbey Island Freshwater Lake Shorelines (Section 7.1) 

Cranberry Lake Located in Deception Pass State Park (West Side), lake reach includes associated 
freshwater wetlands to the south.  

Dugualla Lake Located in NW Whidbey Island, lake reach extends from dike at west end to just east 
of SR 20 and includes some associated wetlands 

Deer Lake Located west of Clinton on the south end of Whidbey Island. 

Goss Lake  Located on Whidbey Island west of Langley 

Lone Lake Located on Whidbey Island southwest of Langley, reach includes associated 
wetlands extending south to SR 525 

Camano Island Freshwater Lake Shorelines (Section 7.2) 

Kristoferson Lake  Located north of Triangle Cove, lake reach includes extensive associated wetlands 

 

Freshwater lake shorelines in Island County have surface areas ranging from a maximum of 133 
acres on Cranberry Lake (Whidbey Island) to a minimum of 28 acres on Kristoferson Lake 
(Camano Island); as such, there are no freshwater “shorelines of statewide significance”1

Ecosystem-wide processes that affect lake shorelines include specific actions related to 
hydrologic processes, sediment delivery, water quality and large woody debris.   However, 
unlike large river systems where water flow is affected by factors across a greater watershed, 
lakes in Island County are located in either the headwaters or outlets of relatively small drainage 

.  There 
are no streams within Island County that meet minimum criteria (mean annual flow greater than 
20 CFS) to be designated shorelines. 

                                                   
1 Lakes over 1,000 acres in area are designated as shorelines of statewide significance by RCW 90.58.030(2)(3). 
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basins and are influenced by a limited area draining to the respective lakes.  Lake processes in 
the small drainage areas are easily altered by nearby land use modifications. 

The majority of lakes in Island County formed in shallow depressions remaining from glaciation 
on an upland plateau.  The upland lakes are in the headwaters of their respective small drainage 
basins; these lakes (including Deer, Lone, Goss, and Kristoferson, which are regulated as 
shorelines, and several smaller lakes) are important for maintaining stream baseflow for 
downgradient streams and coastal aquatic habitats like pocket estuaries, lagoons, and salt 
marshes. However, at present, there are no studies on Island County stream flow relative to lakes 
in the shoreline jurisdiction, so it is difficult to know the degree of influence that these lakes have 
on downgradient habitats. 

Dugualla and Cranberry Lakes, on the other hand, are adjacent to the marine coastline and 
historically were brackish features (marshes or coastal lagoons).  Historic alteration to lake 
outlets has modified these two features, removing tidal influence and causing them to become 
freshwater lakes.   

Lakes in Island County do not naturally deliver sediment to downstream waterbodies, but rather 
serve as “sinks” for sediment from contributing areas (Adamus, 2007).  As such Island County 
lakes are sensitive to development, surrounding land uses, and inputs of sediment in surface 
water runoff.  Sediment storage can protect downstream habitats from delivery of too much 
sediment input, which can adversely affect habitat.  Conversely, increases in sediment delivery to 
lakes can surpass capacity to assimilate sediment and adversely affect habitat and water quality, 
both within the lake and downstream.  

Data is lacking on actual sediment loading in the lakes and streams feeding the lakes.  Based on 
surrounding land uses, it would be expected that conditions would vary, but that all lakes would 
have some degree of impact from sedimentation.  Excess sedimentation is likely an issue for 
Dugualla, Lone, Deer, and Kristoferson Lakes.  In Dugualla Lake this is likely because of its 
dike, weir height, and contributions from upstream cleared land and agriculture.  Lone Lake has 
likely been impacted by clearing associated with agriculture, and Deer Lake has likely been 
impacted to a lesser degree by residential development surrounding the lake.  On Kristoferson 
Lake the mix of agriculture and residential development in the surrounding area has likely 
contributed additional sediment to the lake.  Sediment load alterations have likely been low for 
Cranberry Lake and Goss Lake because both have more intact forest cover in their contributing 
drainage areas, although historic logging could have contributed to sediment loads in the past. 

In order to classify the water quality of lakes, an assessment of the biological activity in each 
lake is made. This assessment (i.e. trophic state) is determined by a combination of three 
indicators namely:  1) clarity (Secchi depth), 2) nutrient levels (total phosphorus) and 3) algae 
levels (chlorophyll concentrations). Trophic state results are used to classify lake water quality 
into three categories: oligotrophic (refers to lakes of low productivity), mesotrophic (moderately 
productive), and eutrophic (highly productive). Although lake productivity is essential to life in a 
lake, high productivity can be considered undesirable due to the potential for increased algae 
growth. Rapid changes in a lake’s trophic state may also provide an indication of effects 
resulting from human-induced nutrients or pollutants. Information provided in the reach 
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assessment for each lake was obtained from Ecology assessment and reporting (Ecology 1996; 
Ecology 2008).  

The inventory refers to data collected from available sources and presented in countywide format 
in the Map Folio included as Appendix A.  In this section, inventory information for each reach 
is presented as a ‘reach sheet’ where pertinent reach characteristics are detailed and presented 
with a reach map (2009 aerial photography) and oblique photos (Microsoft Corporation, 2010 - 
Pictometry Bird’s Eye).  Reach-scale inventory information, as defined in WAC 173-26-201, are 
presented for Island County freshwater lake reaches within two sections, as shown in Table 7-1.). 
Reach inventory and characterization information is grouped into four broad categories: 1) 
physical resources; 2) biological resources, including habitats and species; and 3) shoreline use 
patterns. In addition, key alterations and impairments and identified opportunities (restoration 
and otherwise) are identified within each reach sheet. 

The reach scale assessment establishes a baseline of conditions along the County’s freshwater 
lake shorelines that will be used to develop shoreline designations, and to revise policies and 
regulations, with the aim of achieving no net loss of shoreline functions.  A summary of key 
opportunities and management issues for all freshwater lake reaches is included in Section 7.3. 

7.1 Whidbey Island Freshwater Lake Shorelines 

7.1.1 Physical Characterization 

Five freshwater lakes qualifying as regulated shorelines are found in rural areas of Whidbey 
Island: Cranberry, Deer, Dugualla, Goss, and Lone Lakes.  Of these, Cranberry Lake and 
Dugualla Lake were once brackish or saltwater marshes or coastal lagoons.  In the 20th century, 
the outlets of these lakes were modified to restrict tidal influence and establish the systems as 
primarily freshwater.   

Deer, Goss, and Lone Lakes are not located near marine shorelines, but rather are in or near the 
headwaters of their respective drainages.   

7.1.2 Biological Characterization 

Deer, Goss, and Lone Lakes were once surrounded by tall conifer forests and wetlands.  Today, 
the shorelines of Deer and Goss Lakes are largely developed and the shorelines have been 
partially cleared.  The shorelines of Lone, Cranberry and Dugualla Lakes are abutted by wetlands 
on much or all of the shorelines.  In some areas the riparian forests and wetlands abutting 
portions of these lakes have been cleared for agricultural use.  

Three of the five lake systems on Whidbey support salmonid populations (coho, coastal cutthroat 
and/or chum).  Salmonids use Dugualla and Lone Lakes as well as the both upstream areas and 
the outflows downstream.  The Goss Lake basin is also mapped with salmonid use, extending to 
just below the outlet of the lake.  No salmonid use is documented within Cranberry and Deer 
Lakes. 

All lakes on Whidbey Island have waterfowl concentrations, and Kristoferson on Camano Island 
provide habitat for wood ducks.  
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7.1.3 Shoreline Use Patterns 

The shorelines of Deer and Goss Lakes are largely developed with detached single family 
residences.  Lone, Cranberry and Dugualla Lakes have agricultural uses along portions of their 
shorelines.  All lakes on Whidbey Island have public access of some form.  For example, 
Cranberry Lake is part of Deception Pass State Park; it and other lakes are used for fishing, 
boating, and swimming.   

7.1.4 Reach Analysis 

The following reach assessment sheets provide a detailed assessment for each lake on Whidbey 
Island. 
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REACH Cranberry Lake
Cranberry Lake

SHORELINE LENGTH:
        2.77  Miles

REACH AREA:
         266 Acres

PSNERP PROCESS UNITS:
8057

 

LAKE AREA
         133  Acres
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Shoreline Oblique Photos (© Microsoft Bing Maps, 2010)

REACH SUMMARY
Cranberry Lake is in the northwest portion of Deception Pass 
State Park at the north end of Whidbey Island. The lake is 
adjacent to (and continuous with) marine reach WW01. Surface 
infl ow into the lake is intermittent from two short drainages from 
the southeast. The lake drains west to the marine shoreline, 
with the lake level stabilized by a dam structure. Historically, 
Cranberry Lake was likely tidally infl uenced. The County wetland 
inventory categorizes wetland areas associated with the lake as 
‘Coastal Lagoon’ and ‘Associated with Coastal Lagoon.’

Cranberry Lake is very shallow with abundant macrophyte 
vegetation and algae (especially during summer algae blooms). 
The lake was classifi ed as eutrophic (trophic state) by Ecology 
during the late 1990s (Ecology, 1996). Eutrophic lake conditions 
are often a result of water quality pollution from adjacent and 
/ or tributary uses, with elevated phosphorus levels frequently 
indicated as a primary cause. However, the lake area is not 
listed for impairments on the 2008 Ecology 303(d) list. County 
wetland inventory shows extensive wetlands both waterward 
and landward of the shoreline area (primarily ‘large ponded’ 
waterward of ordinary high water mark). A resident Bald Eagle 
was noted in the late 1990s by Ecology staff and WDFW 
maps Bald Eagle territory. Waterfowl concentrations are also 
documented by WDFW.

Existing land use within the shoreline area consists of recre-
ational uses, undeveloped park open spaces and residential 
uses. Public access includes a swimming beach, non-motorized 
small watercraft, fi shing and wildlife viewing. Overnight camping 
uses are located within the shoreline area to the north of the 
park. No motor boats are allowed on the lake. Rural residential 
uses occur adjacent to the southern portion of the lake and 
associated wetlands. 



REACH Cranberry Lake

Waterfowl Concentration; Wetland
Shoreland Priority Habitats & Species (Map 5)

90%
Wetlands (Map 4)

Rural (52%); Parks (48%)

None mapped
Salmonid Fish Use (Map 5)

LAND & SHORELINE USE
Zoning (Map 11)

Large majority of reach, and near entirety of Cranberry Lake, is within
Deception Pass State Park with campgrounds on northern edge of lake.
Those areas outside of park boundaries are mostly open space and/or
wetlands.  A few residential structures are located at the southern tip of the
reach along W Powell Rd.

Current Land Use (Map 12)

Deception Pass State Park provides significant access to lake shoreline
(swimming, non-motorized small watercraft, fishing, wildlife viewing).

Public Access (Map 16)

Public pier/dock on east shoreline (within State Park) - used primarily for
fishing, small craft access.

Overwater Structures (Map 14)

Modification associated with roadways within State Park (northeast
shoreline) and recreational access points; lake connection with and outlet to
adjacent marine shoreline modified (controlled).

Shoreline Modifications (Map 13)

Number of Parcels          81 Average Parcel Size         7.80 Acres

PHYSCIAL CHARACTERIZATION
Mean Lake Depth
13 ft 23 ft 1,625 Acre-Feet

Drainage Area
390 ft

Altitude Above Sea Level
          20 Ft

Steep Slopes
None mapped

HABITATS & SPECIES

No listed impairments
Water Quality

97%
Wetlands Waterward of OHWM (Map 4)

Maxiumum Lake Depth Lake Volume

RESTORATION OPPORTUNITIES
[Will be completed in next Draft.]

KEY MANAGEMENT ISSUES
• Assessment and improvement of water quality in the context of 

surface water runoff and nutrient inputs from contributing basin.

• Restoration of associated wetlands, aquatic habitat and some 
degraded riparian areas in context of ongoing high-intensity recre-
ational use of shoreline and lake within state park.

• Preservation and enhancement of native aquatic vegetation and 
native woody vegetation in the nearshore environment.

• Alteration of key habitat characteristics caused by previous shoreline 
modifi cations (management of lake level with dam structure and 
implications on hydrologic connection with marine shoreline).



REACH Deer Lake
Deer Lake

SHORELINE LENGTH:
        1.88  Miles

REACH AREA:
          45 Acres

PSNERP PROCESS UNITS:
8001

 

LAKE AREA
          80  Acres
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Shoreline Oblique Photos (© Microsoft Bing Maps, 2010)

REACH SUMMARY
Deer Lake is located approximately 1.5 miles west of Clinton 
on the south end of Whidbey Island. Existing land use consists 
primarily of moderate density single family residential devel-
opment. No streams are mapped fl owing to the lake. The 
outfl ow is located along the eastern shoreline (adjacent to 
the public boat ramp) and fl ows generally east to the marine 
shoreline south of Clinton.

Deer Lake was classifi ed as oligo-mesotrophic (trophic state) 
by Ecology during the late 1990s (Ecology, 1996) due to the 
presence of blue-green algae and oxygen depletion at the lower 
levels of the lake found during a summer sampling effort. WDFW 
maps the lake as a waterfowl concentration area.

Land use is generally shoreline residential development, with 
approximately two-thirds of the riparian area consisting of 
lawns and one third consisting of an alder, willow and rush 
riparian community (Ecology, 1996). The riparian area of the 
lake is intact in several sections. Largely cleared sections with 
residential bulkheads are also present intermittently in more 
densely developed shoreline areas. A private camp is located 
along the west shoreline with a larger dock and swim area. Short 
residential docks are common. A horse pasture extends near the 
shoreline at the southeast end of the lake.



REACH Deer Lake

Wetland; Waterfowl Concentration (almost entire extent)
Shoreland Priority Habitats & Species (Map 5)

18%
Wetlands (Map 4)

Rural Residential (69%); Rural (31%)

None mapped
Salmonid Fish Use (Map 5)

LAND & SHORELINE USE
Zoning (Map 11)

Moderate density single family residential development, with one area used
as a private camp along the west shoreline.  Very few undeveloped parcels;
typical residential setback is varied (generally between 75 and 200 feet).

Current Land Use (Map 12)

County boat ramp (Deer Lake Park) along the east shoreline; improvements
include boat ramp, fishing dock, and swim area as well as vault toilets, limited
parking and picnic areas.

Public Access (Map 16)

Approximately 55 docks; generally private residential docks, uniformly
distributed around lake.

Overwater Structures (Map 14)

Clearing of riparian vegetation, fill and shoreline armoring common,
especially adjacent to docks.

Shoreline Modifications (Map 13)

Number of Parcels          86 Average Parcel Size         1.67 Acres

PHYSCIAL CHARACTERIZATION
Mean Lake Depth
20 ft 50 ft 1,620 Acre-Feet

Drainage Area
768 ft

Altitude Above Sea Level
         352 Ft

Steep Slopes
None mapped

HABITATS & SPECIES

No listed impairments
Water Quality

94%
Wetlands Waterward of OHWM (Map 4)

Maxiumum Lake Depth Lake Volume

RESTORATION OPPORTUNITIES
[Will be completed in next Draft.]

KEY MANAGEMENT ISSUES
• Assessment and improvement / maintenance of water quality in the 

context of surface water runoff and nutrient inputs from the contrib-
uting basin.

• Managing intensity of additional residential development within the 
contributing basin, including shoreline areas, with focus on impacts 
associated with septic systems, removal of native vegetation and 
runoff from polluting generating sources (among other use implica-
tions).

• Conservation of intact riparian vegetation and restoration of degraded 
shoreline areas, including associated wetland areas fringing the lake.

• Preservation and enhancement of native aquatic vegetation in the 
nearshore environment, with focus on control and eradication of 
invasive aquatic species.



REACH Dugualla Lake
Dugualla Lake

SHORELINE LENGTH:
        2.14  Miles

REACH AREA:
          49 Acres

PSNERP PROCESS UNITS:
6025

 

LAKE AREA
          54  Acres
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REACH SUMMARY
Dugualla Lake is adjacent to the Dugualla Bay area along the 
east shoreline of northern Whidbey Island (the Dugualla Lake 
reach adjoins marine reach EW04). The lake area and associated 
wetlands cover about 120 acres extending west from SR 20 to 
the controlled outfl ow under Frostad Road into the bay. Lake 
water is pumped out of the lake into the bay, with the level artifi -
cially maintained by the U.S. Navy. 

Dugualla Lake was historically a large coastal lagoon infl uenced 
by marine processes. Construction of Frostad Road and the 
pump station facility has converted the lagoon to a freshwater 
lake. Dugualla Creek, fl owing through the lake and draining the 
Ault Field (U.S. Naval Air Station) area to the east, supports 
coastal cutthroat trout and Coho. WDFW maps the lake as a 
waterfowl concentration area.

Land use includes agricultural uses as well as undeveloped 
open space areas (primarily wetland) associated with the 
shoreline. Modifi cation to the shoreline occurs along the eastern 
and western edges where fi ll and hardening associated with 
public roadways occurs. Restoration of Dugualla Lake to return 
tidal infl uence has been identifi ed as a priority by state and 
County planning organizations.



REACH Dugualla Lake

Waterfowl Concentration (almost entire extent)
Shoreland Priority Habitats & Species (Map 5)

10%
Wetlands (Map 4)

Rural Agriculture (63%); Rural (37%)

Coastal cutthroat, coho; presence/migration for all.
Salmonid Fish Use (Map 5)

LAND & SHORELINE USE
Zoning (Map 11)

Agricultural uses and low density rural uses, with primary active uses within
the shoreline area including agriculture.  Large areas of undeveloped open
space, including associated wetlands and riparian areas.  Other uses include
roadways along the west and east edges of the shoreline area.

Current Land Use (Map 12)

No public access (developed or undeveloped) to shoreline or lake.
Public Access (Map 16)

Pump (lake level control) facility extends overwater off of Dugualla Dike Rd.
Overwater Structures (Map 14)

Dugualla Dike Rd. fill separates lake from Dugualla Bay (lake formerly tidally
influenced coastal lagoon); modification throughout consistent with
agricultural use; SR 20 modifies shoreline at west end; tide gate located
between Dugualla Bay and Dugualla Lake.

Shoreline Modifications (Map 13)

Number of Parcels          13 Average Parcel Size        22.89 Acres

PHYSCIAL CHARACTERIZATION
Mean Lake Depth
No Data No Data No Data

Drainage Area
Approx. 7,000 Ft

Altitude Above Sea Level
           9 Ft

Steep Slopes
None mapped

HABITATS & SPECIES

No listed impairments
Water Quality

29%
Wetlands Waterward of OHWM (Map 4)

Maxiumum Lake Depth Lake Volume

RESTORATION OPPORTUNITIES
[Will be completed in next Draft.]

KEY MANAGEMENT ISSUES
• Assessment and improvement of water quality in the context of 

surface water runoff and nutrient inputs from contributing basin 
including agricultural uses immediately surrounding the shoreline area 
and uses / impervious surfaces associated with Ault Field and the 
Naval Air Station in the upstream basin.

• Assessment of alteration of key habitat characteristics caused by 
previous shoreline modifi cations (management of lake level with dike 
/ pump structure and implications on hydrologic connection with 
marine shoreline).

• Restoration planning for Dugualla Lake, beginning with examination of 
overall system restoration priorities (including potential return of tidal 
infl uence to the historical lagoon system).

Restoration of Dugualla Lake to re-establish tidal infl uence.



REACH Goss Lake
Goss Lake

SHORELINE LENGTH:
        1.63  Miles

REACH AREA:
          40 Acres

PSNERP PROCESS UNITS:
6007 & 6004

 

LAKE AREA
          54  Acres
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Shoreline Oblique Photos (© Microsoft Bing Maps, 2010)

REACH SUMMARY
Goss Lake is located on Whidbey Island, three miles west of 
Langley and to the northwest of Lone Lake. Three intermittent 
streams contribute minor infl ow early in the year and there is no 
surface outlet. 

Goss Lake was classifi ed as oligotrophic (trophic state) by 
Ecology during the late 1990s (Ecology, 1996). This was 
supported by high levels of water clarity and very little macro-
phytic vegetation or algae observed during Ecology monitoring 
visits. The Ecology 303(d) list includes Goss Lake as a Category 
4C water for Invasive Exotic Species (Eurasian water-milfoil), 
indicating a habitat impairment not directly related to a 
monitored water quality parameter. WDFW maps the lake as a 
waterfowl concentration area.

Existing land use consists primarily of moderate density single 
family residential development, although an intact vegetation 
community remains throughout much of the lake area (Ecology, 
1996 and aerial photography interpretation). Shoreline clearing 
and modifi cation is most prevalent along the southwest 
shoreline and residential docks occur throughout much of the 
lake. There is no existing or undeveloped public access to the 
lake shoreline.



REACH Goss Lake

Waterfowl Concentration
Shoreland Priority Habitats & Species (Map 5)

9%
Wetlands (Map 4)

Rural Residential (99%); Rural (1.0%)

Coho migration / presence along stream just below outlet.
Salmonid Fish Use (Map 5)

LAND & SHORELINE USE
Zoning (Map 11)

Moderate density single family residential development.  Very few
undeveloped parcels; typical residential setback is varied (generally between
75 & 200 feet), however significant mixed forest riparian vegetation remains
intact.

Current Land Use (Map 12)

Little existing or potential (undeveloped) public access; two public access sites
at north end of lake.

Public Access (Map 16)

Approximately 45 relatively short private residential docks (consistently
distributed along shoreline).

Overwater Structures (Map 14)

Modification consistent with lakeside residential development - clearing of
riparian vegetation, fill and hardening (degree of modification varies from lot
to lot).

Shoreline Modifications (Map 13)

Number of Parcels         103 Average Parcel Size         1.16 Acres

PHYSCIAL CHARACTERIZATION
Mean Lake Depth
32 ft 60 ft 1,504  Acre-Feet

Drainage Area
896 ft

Altitude Above Sea Level
         130 Ft

Steep Slopes
9%

HABITATS & SPECIES

Invasive Exotic Species (Eurasian water-milfoil; Cat. 4C)
Water Quality

93%
Wetlands Waterward of OHWM (Map 4)

Maxiumum Lake Depth Lake Volume

RESTORATION OPPORTUNITIES
[Will be completed in next Draft.]

KEY MANAGEMENT ISSUES
• Continued monitoring and maintenance of water quality in the context 

of surface water runoff and nutrient inputs from the contributing 
basin.

• Managing intensity of additional residential development within the 
contributing basin, including shoreline areas, with focus on impacts 
associated with septic systems, removal of native vegetation and 
runoff from polluting generating sources (among other use implica-
tions).

• Conservation of intact riparian vegetation and restoration of limited 
degraded shoreline areas.

• Preservation and enhancement of native aquatic vegetation in the 
nearshore environment, with focus on control and eradication of 
invasive aquatic species.



REACH Lone Lake
Lone Lake

SHORELINE LENGTH:
        1.63  Miles

REACH AREA:
         130 Acres

PSNERP PROCESS UNITS:
5032 & 5033

 

LAKE AREA
          91  Acres
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REACH SUMMARY
Lone Lake is located on Whidbey Island, 2.5 miles southwest 
of Langley and one mile southeast from Goss Lake. It is fed 
by three small inlets and drains to Useless Bay through Deer 
Lagoon.

Lone Lake was classifi ed as eutrophic (trophic state) by Ecology 
during the late 1990s (Ecology, 1996). Eutrophic lake conditions 
are often a result of water quality pollution from adjacent and 
/ or tributary uses, with elevated phosphorus levels frequently 
indicated as a primary cause. The lake area is additionally 
listed for impairments on the 2008 Ecology 303(d) list as a 
Category 5 water for dioxin (based on a rainbow trout tissue 
sample collected at the lake). Dioxins include a broad range of 
environmentally toxic compounds that can come from a variety 
of sources and products. Dioxins are commonly released when 
household items and other industrial products are burned (as 
would occur in a trash / refuse fi re). The record of dioxin within 
the fi sh tissue sample at Lone Lake does not indicate the 
potential source

The County wetland inventory includes extensive mapping 
of wetlands both waterward and landward of the shoreline, 
primarily ‘large ponded wetlands’ waterward of ordinary high 
water mark (OHWM). Wetlands associated with the lake but 
outside of the OHWM are primarily mapped to the south along 
the outfl ow drainage. Salmonid use by coastal cutthroat, Coho 
and fall chum extends upstream of the lake (both northern tribu-
taries) and along the outfl ow south to Deer Lagoon. Waterfowl 
concentrations are also documented by WDFW.

Land use is generally rural shoreline residential development 
and agriculture, with clearing of riparian vegetation common for 
both land uses. Denser residential development and associated 
overwater structures are focused on the eastern shoreline of 
the lake. Public access to Lone Lake is provided via a fi ve acre 
property that includes a boat ramp and picnic area.



REACH Lone Lake

Waterfowl Concentration
Shoreland Priority Habitats & Species (Map 5)

86%
Wetlands (Map 4)

Rural (48%); Rural Agriculture (29%); Rural Residential (15%); Rural Center
(8%)

Coastal cutthroat, coho, fall chum in stream and through lake area;
presence/migration for all.

Salmonid Fish Use (Map 5)

LAND & SHORELINE USE
Zoning (Map 11)

Land use is generally rural shoreline residential development and agriculture,
with clearing of riparian vegetation common for both land uses.

Current Land Use (Map 12)

Public access to Lone Lake is provided via a 5 acre property that includes a
boat ramp and picnic area.

Public Access (Map 16)

Approximately 20 relatively short private residential docks (majority focused
along east shoreline, none on west shoreline).

Overwater Structures (Map 14)

Modification for lakeside residential development - clearing of riparian
vegetation, fill and hardening; agricultural immediately adjacent to south and
southwest shorelines; boat ramp along north shoreline; less modification of
west shoreline (degree of modification varies from lot to lot).

Shoreline Modifications (Map 13)

Number of Parcels          90 Average Parcel Size         4.24 Acres

PHYSCIAL CHARACTERIZATION
Mean Lake Depth
9 ft 17 ft 909  Acre-Feet

Drainage Area
1,792 ft

Altitude Above Sea Level
          17 Ft

Steep Slopes
None mapped

HABITATS & SPECIES

Dioxin (Cat. 5) from rainbow trout tissue samples collected in lake
Water Quality

99%
Wetlands Waterward of OHWM (Map 4)

Maxiumum Lake Depth Lake Volume

RESTORATION OPPORTUNITIES
[Will be completed in next Draft.]

KEY MANAGEMENT ISSUES
• Assessment and improvement / maintenance of water quality in the 

context of surface water runoff and nutrient inputs from the contrib-
uting basin.

• Managing intensity of additional residential development within the 
contributing basin including shoreline areas, with focus on impacts 
associated with septic systems, removal of native vegetation and 
runoff from polluting generating sources (among other use implica-
tions).

• Managing for ongoing agricultural uses within the shoreline area and 
surrounding environment with additional emphasis on improving 
riparian shoreline habitat, associated wetland areas and the outfl ow 
stream through the shoreline area.

• Conservation of intact riparian vegetation and restoration of degraded 
shoreline areas with emphasis focused on improving habitat and 
conditions for salmonids using the Lone Lake system.

• Preservation and enhancement of native aquatic vegetation in the 
nearshore environment, with focus on control and eradication of 
invasive aquatic species.
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7.2 Camano Island Freshwater Lake Shorelines 

Only one freshwater lake qualifying as a regulated shoreline is found in northern Camano Island: 
Kristofferson Lake.  The lake is not located near the marine shoreline and was likely once 
surrounded by tall conifer forest and wetlands.  Today, the shorelines have limited development, 
with wetlands and intact riparian vegetation occurring around portions of the shoreline.  The 
southern shoreline is largely cleared for agricultural use and does not have public access. 

Kristofferson Lake drains to the marine shoreline at Triangle Cove via Kristofferson Creek.  The 
outfall stream and lakes support anadromous salmonid use (coho, coastal cutthroat and chum).  
The relatively intact connection to the marine shoreline and salmonid use is unique for 
freshwater lacustrine and wetland habitat on Camano Island, highlighting the role of the lake and 
outflow system in supporting juvenile salmon populations. 

7.2.1 Reach Analysis 

The following reach assessment sheet provides a detailed assessment for Kristofferson Lake, the 
only freshwater lake shoreline on Camano Island. 
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REACH Kristoferson Lake
Kristoferson Lake

SHORELINE LENGTH:
        0.97  Miles

REACH AREA:
          43 Acres

PSNERP PROCESS UNITS:
6047 & 6048

 

LAKE AREA
          28  Acres
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REACH SUMMARY
Kristoferson Lake is located in the northern portion of Camano 
Island to the north of Triangle Cove. One stream (Kristoferson 
Creek) drains to the lake and continues south to Triangle Cove. 
A small dam at the south end of the lake controls outfl ow and 
the lake level.

Ecology has not monitored Kristoferson Lake as part of their 
monitoring program. Interpretation of aerial photography and the 
County wetland inventory suggests that signifi cant lacustrine 
wetland areas exist within the lake and along the northern and 
eastern shorelines. Kristoferson Creek downstream from the 
lake is listed on Ecology’s 303(d) list as a Category 5 water 
for dissolved oxygen, pH and fecal coliform. This suggests 
potential water quality issues within the lake, but this has not 
been confi rmed. Aquatic vegetation covers a signifi cant portion 
of the lake open water area. WDFW species use mapping 
includes wood duck habitat and the presence / migration of 
coastal cutthroat, Coho and fall chum. Salmonid usage extends 
upstream of the lake and along the outfl ow (Kristoferson Creek) 
south to Triangle Cove.

Existing land use along the south, east and west shorelines 
is agricultural. Through the agricultural areas, there is little 
riparian vegetation especially along south and east shorelines.  
Rural residential development exists along the north shoreline 
between the lake and East Cross Island Road; along this 
shoreline, more intact riparian vegetation is present. The only 
overwater structure on the lake is a dock on the south shoreline. 
There is no existing or potential (undeveloped) public access to 
the lake shoreline.



REACH Kristoferson Lake

Wood Duck
Shoreland Priority Habitats & Species (Map 5)

81%
Wetlands (Map 4)

Commercial Agriculture (58%); Rural Agriculture (30%); Rural (12%)

Coastal cutthroat, coho, fall chum in stream and through lake area;
presence/migration for all.

Salmonid Fish Use (Map 5)

LAND & SHORELINE USE
Zoning (Map 11)

Existing land use is consistent with underlying zoning; agricultural uses along
south, east, and west shorelines (little riparian vegetation especially along
south and east shorelines) and rural residential along north shoreline
(between lake and E Cross Island Rd, more intact riparian vegetation through
wetland areas adjoining the shoreline).

Current Land Use (Map 12)

No existing or potential (undeveloped) public access.
Public Access (Map 16)

1 private residential dock at south end of lake.
Overwater Structures (Map 14)

Minimal modification (clearing of riparian vegetation along south shoreline for
residence and agricultural uses).

Shoreline Modifications (Map 13)

Number of Parcels          13 Average Parcel Size        12.31 Acres

PHYSCIAL CHARACTERIZATION
Mean Lake Depth
No Data No Data No Data

Drainage Area
No Data

Altitude Above Sea Level
         215 Ft

Steep Slopes
None mapped

HABITATS & SPECIES

Kristoferson Creek (immediately downstream of lake to Triangle Cove) listed
for Dissolved Oxygen, Fecal Coliform and pH (Cat. 5)

Water Quality

98%
Wetlands Waterward of OHWM (Map 4)

Maxiumum Lake Depth Lake Volume

RESTORATION OPPORTUNITIES
[Will be completed in next Draft.]

KEY MANAGEMENT ISSUES
• Assessment and improvement / maintenance of water quality in the 

context of surface water runoff and nutrient inputs from the contrib-
uting basin (focused on existing and new septic systems, removal of 
native vegetation and runoff from polluting generating sources).

• Managing for ongoing agricultural uses within the shoreline area and 
surrounding environment with additional emphasis on improving 
riparian shoreline habitat, associated wetland areas and the outfl ow 
stream through the shoreline area.

• Conservation of intact riparian vegetation and restoration of degraded 
shoreline areas with emphasis focused on improving habitat and 
conditions for salmonids using the Lone Lake system.

• Preservation and enhancement of native aquatic vegetation in the 
nearshore environment, with focus on control and eradication of 
invasive aquatic species.
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7.3 Opportunity Areas 

Based upon this inventory and characterization, several preliminary management 
recommendations have been developed for the County’s freshwater lake shorelines.  These broad 
recommendations apply to future management decisions for marine shorelines of the state in the 
County including the development of shoreline environment designations, goals and policies, 
and shoreline regulations.  Management recommendations for freshwater lakes include: 

 Assessment and improvement of water quality in the context of surface water runoff and 
nutrient inputs from contributing basin (all lakes); 

 Restoration of associated wetlands, aquatic habitat, and some degraded riparian areas – 
primary existing uses that have modified riparian, wetland and aquatic habitats include 
residential (Deer , Goss, and north shore of Kristoferson), agricultural (Dugualla, Lone, 
and Kristofferson), and public recreational uses (Cranberry Lake). 

 Preservation and enhancement of native aquatic vegetation and native woody vegetation 
in the nearshore environment (all lakes); and 

 Assessment and potential restoration of significant system alterations caused by previous 
shoreline modifications (Cranberry and Dugualla Lakes); focus on existing management 
approach for lake levels (with dam structure / tide gate / pump facilities), alternative 
management strategies and potential mitigation.  Implications on hydrologic connection 
with marine shoreline should be considered. 
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CHAPTER 8 SHORELINE ANALYSIS SUMMARY 

This chapter summarizes key issues and recommendations for the SMP update, and provides  a 
summary of how the recommendations would help to address some the impaired ecosystem 
conditions in Island County.  

8.1 Key Issues 

The following list of key issues provides a summary of the major concerns for the SMP update.  
Additional issues may be identified in future versions of this report, and some issues listed below 
may be eliminated if new information suggests that the issues are not critical for the SMP update.  

• Bluff erosion and sediment transport: 
o Slope / bluff stability for existing and proposed land uses at the top or toes of slopes, 

(considering land uses and modifications such as clearing, creation of impervious 
surfaces, modified surface/groundwater dynamics)  

o Disconnection of feeder bluff areas from beaches due to toe armoring and/or 
development fronting bluff areas leading to greater down-drift erosion rates 

o Potential increases in coastal flooding and rates of bluff erosion due to sea level rise  
• Habitat loss or modification 

o Long term habitat implications of disconnection of coastal lagoons from tidal influence 
and use by marine species (due to past development, including residential, transportation, 
utility, etc.) 

o Effects of reduction in natural feeder bluff erosion on nearshore processes and ecology 
due to past development and shoreline modification (impacts on eel grass beds, mud 
flats) 

o Habitat impacts from agricultural activities such as riparian clearing contributing to 
increased sedimentation and higher water temperature; decreased wood recruitment, 
insect and leaf litter input; increased invasive/noxious weed growth, and water diversion 
decreasing summer flows. 

o Potential implications of sea level rise on coastal lagoons, beaches, associated wetlands – 
loss of habitat 

o Habitat impacts from aquaculture, moorage, and other in-water uses 
o Habitat impacts from increased public access to sensitive sites 
o Potential issues related to marine renewable energy facilities 

• Shoreline use issues: 
o Continued pattern of predominantly residential use and further development of the 

shoreline with new homes 
o Potential implications of sea level rise and/or coastal flooding on development within or 

near coastal floodplain areas 
o Water quality requirements of commercial and recreational shellfish harvest versus 

shoreline and upland development that can potentially harm water quality 
o Private shoreline uses that preclude access to public shorelines, and impacts of increased 

public access on adjacent private property  
o Drinking water supply (aquifer) issues associated with existing and additional 

development and intensified use (potential water quality impacts and increased demand)  
o Aesthetic concerns about moorage and aquaculture from both public viewpoints and 

private properties 
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o Water quality issues associated with additional development (subdivision / intensified 
use) - septic systems, road runoff, agricultural runoff, and other non-point pollution 
sources  

o Saltwater intrusion into sole-source aquifers, and potential exacerbation from sea level 
rise 

8.2 Shoreline Use and Modification Recommendations 

The primary function of the SMP is to regulate uses of the shoreline. This set of 
recommendations is provided as a springboard for discussion in the development of new policies 
and regulations on key issues.  There are likely to be more issues that will arise as part of the 
SMP update that are also important, so this list is not intended to limit the focus of the SMP 
update, but rather to summarize recommendations on the key findings in the inventory. 

8.2.1 Residential Use and Development 

Residential use is expected to continue to be the predominant use of the shorelines of Island 
County.   On the most intensively developed shoreline areas, older dwellings, many of which 
were built as seasonal cabins, can be expected to be remodeled or replaced with larger structures 
and/or used for more of the year.  Regulations for these communities already vary in terms of 
density, and each has a character that is unique in some way.  Public comments on the vision for 
the shoreline emphasized the need to recognize and support the desired character in each 
community.  Creating customized rules for more intensively developed communities, while 
trying to prevent any net loss in ecological functions, will require looking closely at reach and 
parcel level information, and finding a balance between flexibility and predictability.   

Residential density should be limited in areas of the shoreline that are susceptible to ecological 
damage from development.  In some cases, this may mean reducing density allowed under the 
current zoning.  Conversely, areas that are already developed at higher densities should be 
regulated in a similar manner, whether or not they are designated as RAIDs, and the County 
should consider incentives that would encourage ecological enhancement and restoration in such 
areas.  

Docks and piers, while common in residential shorelines in many parts of the state, are not as 
common in Island County, probably due to the amount of high bank shorelines, which are not 
conducive to dock development for a variety of reasons, and the high wave action in some areas.  
There are a few concentrated areas of docks and piers that comprise a large portion of the total 
number of residential piers, and in these areas, the cumulative effects of structures in close 
proximity should be considered in developing regulations.  

One of the most important issues for existing residential areas in the future relates to how and 
when to protect these areas from erosion.  This issue is discussed in section 8.2.2.   

8.2.2 Stabilization  

Continued residential use will require shoreline armoring (in some areas) to protect existing 
development, and will like result in the addition and maintenance of docks and moorage, 
continued inputs of pollutants from septic systems and roads, and modification and management 
of shoreline vegetation.  Approximately 16 percent of the shoreline has been armored, according 
to available inventory information.  Additional modifications include dredged channels, diking, 
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weirs, boat piers, and docks.  The SMP guidelines (WAC 173-26) provide specific guidance on 
when shoreline stabilization should be allowed, requiring that the residential structure itself must 
be under a fairly immediate threat, and that the “softest” approach that is feasible to protect the 
structure must be used.  There may also be value in establishing policies as to where stabilizing 
the shoreline without losing ecological functions is considered infeasible or impossible, such as 
along exceptional feeder bluffs, coastal lagoons, or pocket estuaries.  In such areas, the 
consequences for existing development could mean moving or removing structures instead of 
stabilizing slopes.   

It will also be important to consider sea level rise in permit decisions on any shoreline 
modifications, since present conditions in many locations are expected to change, some 
becoming more unstable, some possibly accreting more sediment or becoming more inundated, 
and some expected to see shifts in habitat types.   While precise predictions of local effects from 
sea level rise are not available, estimates continue to be refined and should allow for reasonable 
consideration of this issue on a project-by-project basis.  It would be desirable to establish 
criteria that should be employed in evaluating projects relative to sea level rise impacts, because 
this will facilitate assessment of risk to both new and existing development.  

8.2.3 Dredging 

Maintenance dredging will continue to be needed in the few residential developments in the 
county that were developed around dredged channels.  Rules for dredging and disposal of spoils 
should consider potential habitat loss, water quality effects, the value of the spoils for beach 
nourishment, and effects on shoreline erosion rates.   

8.2.4 Vegetation Management 

Maintenance and renovation of existing landscaping can affect whether some ecological 
functions can be sustained over the long-term.  Many rural types of land uses such as commercial 
and “hobby” farms must be encouraged to follow best management practices.  Standards for 
landscape maintenance, including commercial and non-commercial farms, need to address what 
types of vegetation can be removed, replacement requirements, and must take into consideration 
slope stability, fire, and windthrow, and aesthetic concerns in addition to habitat considerations.   

8.2.5 Shellfish Harvest 

Shellfish are harvested in Island County as a food source, for recreational purposes, and for 
commercial purposes.  Shellfish harvest is therefore an important aspect of the local economy. 
Water quality issues related to land use constrain where shellfish can be safely harvested. 
Regulations should protect water quality in important shellfish areas from additional impacts.  
Regulations should also provide incentives to reverse impacts from past development practices, 
such as by encouraging improvement of wastewater treatment systems in the shoreline where 
they would help to reverse degraded water quality.  

8.2.6 Boating Facilities 

Other than docks associated with single-family development, there is very limited recreational 
moorage in Island County.  Langley and Oak Harbor have moorage facilities and have studied 
expansion.  Because these areas have on-shore services and wastewater treatment available, they 
are best suited to accommodate future demand for moorage.  New or expanded moorage 
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facilities in the unincorporated areas of the County should be undertaken only once those areas 
have been built out.   

Boatyard facilities exist in Langley, Oak Harbor, and Freeland.  While Langley and Oak Harbor 
are in urban areas and therefore are more appropriate for further intensification of water-
dependent uses, provisions for expansion of the boatyard at Freeland should also be included in 
the SMP.    

8.3 Park and Public Access Recommendations 

The economy of the County relies on tourism, most of which is connected to recreational use of 
the shorelines.  Public access to the shorelines is therefore an important asset for the local 
economy as well as for residents.  Acquiring, improving, and/or maintaining public access areas 
all cost money.  The SMP update is an opportunity to set policies prioritizing areas of the county 
where public access should be improved, and what sort of improvements should be the focus of 
limited resources. 

Although public access is available in many parts of the shoreline, there are areas of the 
shoreline with little or no access, due to private ownership, topography and historic development 
patterns.  The analysis of the vacant parcels and/or subdividable on the islands shows that there 
are a few areas where future subdivisions could present opportunities to increase public access 
opportunities.  There are also a number of areas where public properties or easements abut the 
shoreline but there are no improvements allowing or facilitating access.  There are conflicts 
about private use of public land, and public use of private land, including dedicated, privately-
owned, community access areas where only residents who share ownership are allowed.   The 
shift in the general population of the state and of the county toward an older demographic group 
could also produce new demands for accessibility in already developed shoreline access points.   

The SMP should clarify through maps showing the range of public access available, and 
establish policies and priorities for acquisition, development, and maintenance of public access.   

8.4 Restoration Opportunities 

Substantial work has already occurred to identify opportunities for restoration and protection of 
marine nearshore areas in Island County.  As part of the WRIA 6 salmon recovery planning 
process, Coastal Geologic Services has prepared matrices listing restoration and conservation 
opportunities at specific locations on Whidbey and Camano Islands (CGS, 2005).  The general 
types of restoration activities recommended include: 

• Removing derelict structures from the intertidal zone 
• Removal of derelict fishing nets and “ghost” crab pots from the subtidal environment 
• Restoring tidal connectivity to lagoons and marshes 
• Controlling Spartina 
• Enhancing riparian cover and bluff vegetation 
• Complete projects identified in WRIA 6 Multi-Species Salmon Recovery Plan 
• Removing riprap from the shoreline 
• Educating landowners regarding best practices for protecting and improving shorelines 
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• Formally protecting ecologically important areas 
 
In addition to Island County efforts, the Whidbey Camano Land Trust has been acquiring land 
and conservation easements to preserve priority lands both in and outside of the shoreline 
planning area.  Policies that set priorities for preservation and restoration will help to ensure the 
most effective use of public and private funds.  Regulations should be developed that support 
preservation priorities and encourage restoration.  
 

The Island County shoreline planning area includes four freshwater lakes (Deer, Goss, Lone, and 
Kristoferson) that are not associated with marine environments and two (Dugualla and 
Cranberry, both  on north Whidbey Island) that were created by placing weirs at the mouths of 
marine lagoons and tidelands.  Restoration opportunities for the non-marine associated lakes 
include management of invasive species and potential for restoring portions of the riparian 
vegetation that has been removed.  No specific barriers to migrating fish have been identified, 
but there may be opportunities to restore fish passage to and from these lakes.  

Of the two marine associated lakes, Dugualla Lake is already being studied for reconnection to 
tidal influence.   Cranberry Lake is an important freshwater amenity in the state park.  In the long 
term, sea level rise will likely inundate more of the barrier beach between this lake and Puget 
Sound, and could accelerate erosion.  When that occurs, it may force consideration of restoring 
this former lagoon to a coastal lagoon, or constructing additional modifications to maintain it as a 
freshwater lake.  

8.5 Summary of Recommendations 

The ecosystem functions associated with Island County’s shorelines are at least partly influenced 
by conditions that are outside the control of the County.  However, shoreline uses in the county 
affect the cumulative conditions of Puget Sound and are therefore part of comprehensive 
solutions to these watershed issues. Table 8-1 summarizes the impairments to ecosystem 
processes described in this inventory, and indicates whether they are primarily at the large 
(basin) scale, or are primarily local, as at the scale of a specific shoreline reach, or occur at both 
scales.  

The information presented in this report support the development of management 
recommendations to address the key impairments to ecosystem-wide processes identified in 
Section 8.2.  Table 8-1 provides initial recommendations on how these impaired processes can be 
addressed. 
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Table 8-1.  Summary of Ecosystem Process Impairments and Management Recommendations 

Ecosystem Process 
Causes of 

Impairment to 
Ecosystem Process 

Scale of Alterations 
(Basin or Reach) 

Management 
Recommendations 

Marine Nearshore 
Sediment Generation 
and Transport 

Shoreline stabilization  Approximately 16% of 
the shoreline has been 
armored, scattered 
throughout most 
reaches of the marine 
shoreline.   

Prohibit development 
that would require future 
armoring except for 
limited instances to 
support water 
dependent uses; ensure 
that new armoring is 
only allowed when 
necessary to protect 
existing development. 
Require proof of need 
for stabilization.  
Provide a spectrum of 
options and  promote 
use of the least 
impacting approach. 

Hydrology Diking of coastal 
lagoons and marshes 
for agriculture and 
freshwater lakes 

Affects specific reaches, 
only, but over 4,000 
acres of marshlands 
and lagoons have been 
converted to upland 
uses and lakes 
countywide.  

Where feasible, restore 
tidal influence to 
marshes and lagoons 
by removing dikes, tide 
gates, and weirs.   

Water Quality Septic failure, 
agricultural runoff, 
sewage and stormwater 
outfalls 

Although often caused 
by basin-wide changes 
such as loss of forest 
cover, effects on marine 
shorelines are localized, 
especially in coves and 
bays that have limited 
flushing action from 
tides and currents.   

Improve enforcement of 
existing health 
regulations for septic 
systems; optimize low-
impact development 
methods; improve 
sewage and stormwater 
systems outfalls; ensure 
future development has 
sufficient capacity for 
septic treatment on site; 
and carry out farm 
conservation planning 
on agricultural lands to 
identify specific threats 
to water quality and 
select the NRCS best 
management practices 
to address these 
threats, and implement 
these best management 
practices.   
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Ecosystem Process 
Causes of 

Impairment to 
Ecosystem Process 

Scale of Alterations 
(Basin or Reach) 

Management 
Recommendations 

Biological Resources Numerous species of 
fish, mammals, birds, 
and plants are listed as 
threatened or 
endangered due to 
habitat loss or 
conversion (particularly 
loss of forest cover and 
loss of small 
estuary/saltmarsh 
habitat), water pollution, 
and excessive harvest 
(especially of 
salmonids).  

Alterations are basin-
wide, but degree of 
habitat conversion and 
loss varies widely 
among marine reaches.  

Include provisions to 
ensure no net loss of 
habitat with new 
development, including 
mitigation sequencing; 
continue building 
inventory 
documentation including 
encouraging volunteer 
programs; protect 
remaining intact habitat 
areas; provide 
incentives for habitat 
restoration and 
enhancement; 
participate in regional 
efforts to manage for 
species recovery.  

Freshwater Lakes 

Hydrology Damming of brackish 
lakes has converted 
some lakes fresh water; 
Extensive loss of forest 
cover has altered 
hydrology of most 
basins. 

Damming affects 
specific lakes; forest 
cover loss is 
widespread and affects 
most lakes.  

Consider reconversion 
of dammed lakes to 
tidally influenced waters 
where feasible; protect 
wetlands and remaining 
riparian forest 
surrounding lakes, 
streams and wetlands.  
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Ecosystem Process 
Causes of 

Impairment to 
Ecosystem Process 

Scale of Alterations 
(Basin or Reach) 

Management 
Recommendations 

Water Quality Limited data available, 
but septic failure, 
agricultural runoff, 
sewage and stormwater 
outfalls all contribute to 
degraded water quality. 

Most waterbodies have 
some impairment, but 
none are listed on 
303(d) list.  

Improve enforcement of 
existing health 
regulations for septic 
systems; improve 
sewage and stormwater 
systems outfalls; ensure 
future development has 
sufficient capacity for 
septic treatment on site; 
optimize low-impact 
development methods; 
and carry out farm 
conservation planning 
on agricultural lands to 
identify specific threats 
to water quality and 
select the NRCS best 
management practices 
to address these 
threats, and implement 
these best management 
practices.   

Biological Resources Clearing of riparian and 
wetland vegetation for 
agriculture and 
development; excessive 
nutrient input and 
invasive plants causing 
eutrophic conditions in 
some lakes; stream 
culverts and weirs 
present fish barriers. 

Alterations are basin-
wide, but degree of 
habitat conversion and 
loss varies widely 
among lake reaches. 

Protect remaining intact 
riparian forest; include 
provisions to ensure no 
net loss of habitat with 
new development, 
including mitigation 
sequencing; provide 
incentives for habitat 
restoration and 
enhancement; continue 
building inventory 
documentation including 
encouraging volunteer 
programs.  
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NOTE: The planning area includes all marine waters,
lakes over 20 acres, lands within 200 feet of these water
bodies, and any associated wetlands.  Wetlands shown
on this map have been identified through previous
inventory efforts; however, the map is for general
planning purposes only and is not intended to show all
wetlands that exist in Island County.
This map depicts the approximate location and extent of
"shorelines of the state" as defined in the Shoreline
Management Act.  The actual extent of the shoreline
jurisdiction requires a site-specific evaluation.
These maps are approximate and are for planning
purposes only. Projects in shoreline areas are required
to provide more precise information on the location of
water and wetlands.

Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; WDNR, 2001;2010
Department of Ecology Grant # 110007/Task 2.1
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; PSLC, 2008;
WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: FEMA, 1996; Island County, 2010;
WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Audubon Society, 2001; Island County,
2010, 2011; WDFW, 2008; WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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WAFO, Waterfowl Concentrations

Known Juvenile Salmon Rearing
Known Salmon Spawning
Presence/Migration

Priority Habitat and 
Species (PHS)

Bald Eagle Buffer

WET, Wetlands
NOTE: All remaining, small, unlabled 
PHS polygons are identfied as wetlands
in the PHS dataset

Native Oaks and Grasslands

CCT, Resident Cutthroat
CHMF, Fall Chum
COHO, Coho Salmon

Seabird Colonies (Pigeon Guillemot)
Audubon Important Bird Areas[¥

Habitats of Local Importance (HOLI)
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ISLAND COUNTY: MARINE SHELLFISH & FORAGE FISH
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; WDFW, 2008;
WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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ISLAND COUNTY: KELP & EELGRASS
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; WDNR, 2001;2008; 2010
Department of Ecology Grant # 110007/Task 2.1
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ISLAND COUNTY: COASTAL GEOMORPHOLOGY & DRIFT CELLS
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; PSNERP, 2010;
WDNR, 2001; 2008; 2010
Department of Ecology Grant # 110007/Task 2.1
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ISLAND COUNTY: SHORETYPE & STEEP SLOPES
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Coastal Geologics Services, 2005;
Is land County, 2010; WDNR, 2001; 2008; 2010
Department of Ecology Grant # 110007/Task 2.1
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generally acts l ike a transport zone due to the
modification.
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ISLAND COUNTY: SHOREFORM (CURRENT)
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; PSNERP, 2010;WDNR, 2001; 2008; 2010
Department of Ecology Grant # 110007/Task 2.1
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ISLAND COUNTY: ZONING
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Ebey's Landing 
National Historic Reserve

Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; WDNR, 2001;
2008; 2010
Department of Ecology Grant # 110007/Task 2.1
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OH-I, Oak Harbor - Industrial
OH-HS, Oak Harbor - Highway

Service Commercial

OH-PIP, Oak Harbor - 
Planned Industrial Park

OH-PBP,  Oak Harbor - 
Planned Business Park

Legend
Shoreline Planning Area
Streams
Lakes and Ponds

UGA-L, Urban Growth Area - 
Langley

City Limits

Ebey's Landing
National Historic Reserve



\

\

\

\

\

\

\

\

\

\

\

\

S k a g i t
B a y

Possession Sound

HO
LM

E S  H
AR

BO
R

Pe nn  C o v e

Crescent 
Harbor

Mutiny
Ba y

Us ele ss  
Ba y

Livingston
Bay

Oak  
Ha rbor

Duguall a Ba y

Cultus
Ba y

Triangle
Cove

Elger
Ba y

Honeymoon
Bay

S A R AT OGA PA SS A GE

Deception Pass

SARATOG
A

P AS SAG
E

A d m ir a l ty
B ay

POS SESS ION
SOUN D

PO R T 
SU S A N

PU G E T
SO U N D

A D M I R A LT Y  
I N L E T

Crockett Lake

Deer Lagoon

Cranberry
Lake

Lone Lake

Deer Lake

Swan Lake

Goss Lake

Dugualla Lake

Hastie
Lake

Lost Lake

Perego's
Lagoon

Kristoferson Lake

Silver
Lake

Oliver
Lake

Pioneer Bog

Carp
Lake

Miller
Lake

Cranberry
Lake

Admiral's
Lagoon

Chase Lake

Newman
Ponds

Honeymoon
Lake

Bush Point
Lagoon

Race Lagoon

Harrington Lagoon

Kennedy's
Lagoon

Long Point

Lake Hancock

Grasser's
Lagoon

Baby Point

Minor Island
Smith Island

Ben Ure
Island

Deception
 Island

Strawberry  Island

Whidbey Island 
Naval Air  Station

Whidbey Island
Naval Air  Station

Whidbey
 Island

NAS

Oak Harbor

Langley

Coupeville

Port To
wnsend to Coupeville

Shoreline Master Program Update
MAP 12

March 2012
ISLAND COUNTY: LAND USE
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Is land County (Assessor), 2010;
WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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ISLAND COUNTY: ARMORING, BREAKWATERS, JETTIES AND TIDE GATES
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Map data shown here are the property of thesources listed below.  Inaccuracies may exist,
and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010, 2011; PSNERP,
2006, 2008; WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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Map data shown here are the property of thesources listed below.  Inaccuracies may exist,
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regarding any aspect of data depiction.
SOURCE: Island County, 2010; PSNERP, 2006;
WDNR, 2001, 2006, 2010
Department of Ecology Grant # 110007/Task 2.1
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Map data shown here are the property of the
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; Ecology, 2010;
WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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Other Land Trust Protected Lands
Land Trust Conservation Easement

P ubl i c  Ac c e ss P oi nt s ( Nbr ,  Na me )
1 Possession Point  St at e Park 64 Wilkinson Road
2 Possession Beach Wat erf ront  Park 65 Bright on Beach Road
3 End of  Possession Rd 66 Bright on Beach Road
4 Dave Mackie Park 67 Bright on Beach Road
5 Glendale Parking Access 68 Bright on Beach Road
6 Clint on Ferry Terminal, Beach & Pier 69 Bright on Beach Road
7 Mut iny Bay Shores (Limpet  Lane) 70 Bright on Beach Road
8 Double Bluf f  Beach 71 Clint on Park and Beach
9 Sunlight  Beach Access Sout h ROW 72 Sunlight  Beach Access Nort h ROW

10 Mut iny Bay Boat  Launch (Robinson Rd)73 Sunlight  Beach Road ROW
11 Freeland Park 74 Double Bluf f  Trailhead
12 Bush Point  -   Sandpiper Rd 75 Fort  Casey  Beach Access
13 Bush Point  Boat  Launch 76 Engle Road
14 Lagoon Point  Sout h (Salmon St reet ) 77 Fort  Ebey St at e Park Sout h
15 Lagoon Point  Nort h (West clif f  Dr ive) 78 Van Dam Road End
16 Tillicum Beach 79 Joeseph Whidbey St at e Park Nort h
17 Camano Island St at e Park 80 Rocky Point
18 Hidden Beach (Crane's Landing Drive)81 Arrowhead Road (Alley)
19 Ledgewood Beach Access 82 Juniper Beach Access
20 Cama Beach St at e Park 83 Smit h Road Ext ension
21 Keyst one Ferry Terminal Jet t y 84 Longbeach Dr
22 Keyst one Spit 85 Moe Rd
23 Fort  Casey St at e Park 86 Barnum Road Mudf lat s (Road ROW)
24 Drif t wood Beach Park 87 Wilkes Gary Height s Road (Road End)
25 Cavalero Park & Boat  Ramp 88 Mabana Road (Road End)
26 Ebey's Landing 89 Irenella Ln (Road End)
27 Iverson Spit  Preserve 90 Elger Bay (Gough Road)
28 West  Penn Cove Access 91 Camano Island St at e Park (Boat  Ramp)
29 Fort  Ebey St at e Park 92 Miramar Terrace
30 Long Point 93 Cama Beach St at e Park (Nort h End)
31 Libbey Beach Park 94 Byt hesa Way (Road End)
32 Grasser 's Lagoon 95 Camano View Road (Road End)
33 Livingst on Bay 96 Sailview Ln & West view Ct  (Road Ends)
34 Monroe Landing 97 Woodland Beach (Road End)
35 Maple Grove Park & Boat  Launch 98 High St  (Road End)
36 Ut salady Beach & Boat  Ramp 99 Brokaw Road (Road End)
37 English Boom Hist or ical Preserve 100 Maple Grove Beach
38 Hast ie Lake Boat  Ramp 101 Scenic Ave (Road End)
39 Mariner 's Cove Boat  Ramp 102 Fort  Casey St at e Park (Nort h)
40 Joseph Whidbey St at e Park 103 Lone Lake
41 Rocky Point  Picnic Area 104 Goss Lake
42 Borgman Road End 105 Langley Boat  Harbor and Fishing Pier
43 Dugualla Bay Dike Access 106 Langley Seawall Park
44 Moran Beach 107 Deer Lake
45 Ala Spit 108 Deer Lagoon
46 Cornet  Bay Count y Dock 109 Maxwelt on Nat ure Preserve & Classroom
47 Decept ion Pass St at e Park 110 Sout h Whidbey St at e Park
48 Cornet  Bay Boat  Launch 111 Fort  Casey St at e Park
49 Hoypus Point 112 Ebey's Landing
50 Beach Access 113 Fort  Ebey St at e Park
51 San De Fuca 8060 114 Oak Harbor Marina
52 Reeder Road End 115 Windjammer Park
53 Harr ingt on Lagoon 116 Flint st one Park
54 Kingf isher Land Rd End 117 Pioneer Way East
55 Nort h Bluf f  Road 118 Dugualla St at e Park
56 Beachcombers 119 Cama Beach St at e Park
57 Wonn Road End 120 Capt ain Coupe Park
58 Port side Ct  Road End 121 Coupeville Town Park
59 Ships Haven Dr Road End 122 Coupeville Wharf  & Beach Access
60 Beverly Beach 123 Mut iny Bay Vist a (Shore Meadows Rd)
61 Baby Island Height s 124 Ut salady Vist a Park
62 Bell's Beach 125 West  Beach Vist a
63 Marissa Lane Road End

MAP 16
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Map data shown here are the property of the
sources listed below.  Inaccuracies may exist,and ESA implies no warranties or guarantees
regarding any aspect of data depiction.
SOURCE: Island County, 2010; PSNERP, 2010;
WDNR, 2001; 2010
Department of Ecology Grant # 110007/Task 2.1
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Island County SMP Update: 
GIS Data Source List

Dataset Source (Date)

1 Air Photo  Express View (0.5 Ft) (2007); NAIP, USDA (1M) (2009)

2 Armoring PSNERP (2008)

3 Bald Eagle Buffer WDFW (2008)

4 Bathymetry PSLC (2008)

5 Boat Ramp County (2010)

6 Breakwaters/Jetties PSNERP (2006)

7 Bulkhead/Seawall County (2009)

8 City Boundaries County (2009)

9 Coastal Lagoons County (2010)

10 Concrete Outfalls County (2009)

11 Contour Lines (5') County (2010)

12 County Boundary WDNR (2004)

13 Culverts County (2006)

14 Current Land Use County (2010)

15 Degradation (Nearshore Processes) PSNERP (2010)

16 DEM Data (30m) WDNR (2002)

17 Drainage Basins PSNERP (2009)

18 Drift Cells PSNERP (2010)

19 Dungeness Crab WDNR (2008)

20 Ebey's National Historical Reserve ESRI (2001)

21 Eelgrass WDFW (2008)

22 Existing Shoreline Planning Area County (2010)

23 Federally Owned Lands County (2010)

24 Feeder Bluffs Coastal Geologic Services (2005)

25 FEMA Q3 flood County (2010), FEMA (1996)

26 Ferry Routes WSDOT (1999)

27 Ferry Terminals County (2010)

28 Future Land Use (Comprehensive Plan) *Zoning Used as Proxy

29 GAP Level III  GAP Northwest (USGS) (2004)

30 General Areas (Shoreline Inventory) County (2009)

31 Geoduck WDFW (2008)

32 Geology  WDNR (2004)

33 Hardshell Clam WDNR (2008)

34 Haulout WDFW (2000)

35 Impervious Surface (25 m ) CCAP (NOAA) (2006)

36 Jetty/Groin County (2009), PSNERP (2006)

37 Kayak Campsite County (2010)

38 Kelp WDNR (2008)

39 Land Cover CCAP (NOAA) (2006); GAP (2009)

40 Landslide Coastal Geologic Services (2005)

41 Launch/Ramp County (2009)

42 LiDAR   PSLC (2008)

43 Marine Shellfish WDFW (1994)

44 Metal Outfalls County (2009)

45 Metal Stairs County (2009)

46 Miscellaneous Features (Shoreline Inventory) County (2009)

47 Oblique Photos  WA Dept Ecology (2006)

48 Other Outfalls County (2009)

49 Outfalls (Manmade, Natural, CSO) People for Puget Sound (2009)

50 Overwater Structures (Lakes) WDNR (2007)

51 Overwater Structures (Marine) PSNERP (2006), WDNR (2006)

52 Pacific Herring WDFW (2008)

53 Pandalid Shrimp WDFW (2008)

54 Parcels County (2010)

55 Parks & Open Space (Federal) WDNR (2005)

56 Parks & Open Space (Municipal and County) County (2010)

57 Parks & Open Space (State) WDNR (2005)

58 Pier/Doc County (2009)

59 Pigeon Guillemot County (2010)

60 Plastic Outfalls County (2009)

61 Populated Places WSDOT (2001)

62 Priority Fish Distribution WDFW (2008)

63 Priority Habitat and Species (Polygons) WDFW (2008)

64 Process Units PSNERP (2010)

65 Public Access County (2010), Ecology (2010), WSU (2010)

66 Public Dock/Marina County (2010)

67 Red Sea Urchin WDFW (2008)

68 Restoration Sites Coastal Geologic Services (2004)

69 Roads County (2006)

70 Sand Lance WDFW (2008)

71 Seabird Colonies WDFW (1989)

72 Shellfish Beaches DOH (2010)

73 Shellfish Growing Areas DOH (2010)

74 Shellfish Harvest Sites DOH (2010)

75 Shorebird WDFW (1989)

76 Shoreform PSNERP (2010), WDNR (2008)

77 Shoreline   WDNR (2001)

78 Shoreline Slope Stability Ecology (1975)

79 Shorezone Data (OHWM ‐ Marine Shoreline) WDNR (2005)

80 Smelt WDFW (2008)

81 Steep Slopes (> 40%)  WDNR (2010)
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GIS Data Source List
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82 Stream Centerlines County (2010), WNDR (2008)

83 Subtidal Hardshell Clam WDFW (2008)

84 Toe Erosion Coastal Geologic Services (2005)

85 Trailheads County (2010)

86 Trails County (2010)

87 UGA Boundaries County (2010)

88 Water Quality Assessment WA Dept Ecology (2004)

89 Waterbodies County (2010), WNDR (2008)

90 Watersheds/WRIA (Water Resource Inventory Area) Ecology (2000)

91 Wetlands (Current) Island County (2009), NWI (1989), PSNERP(2009)

92 Wetlands (Historic) PSNERP(2009)

93 Wood Stairs County (2009)

94 Zoning Island County (2006)
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Reach Sheet Data Table

Label Key Description
 Length 

(Miles) 
 Length (Ft) 

 Landward 

Area (Acres) 

 Seward 

Area (Acres) 

 Toal Area 

(Acres) 

Coastal 

Floodplain

PSNERP Process 

Unit
Net Shore Drift Degradation Rating Shoreform Current Geomorphic Shoretype

Steep 

Slopes
Landslide Zoning Public Access Overwater Structures Shoreline Modifications

CAM01 27 Arrowhead Beach to 
Juniper Beach 
Including English 
Boom Park

        6.16       32,514     188.54     789.89     978.43 53% Delta STL, 
6050, 6051, 
6062

Two drift cells (located both north and south of 
the Stillaguamish Delta) converge into a large 
area of No Appreciable Drift at Port Susan. 

Least (16%) / Less 
(18%) / More (66%)

Bluff-backed Beach (19%) extending east into 
Barrier Beach (25%) and Delta (56% ); Delta 
shoreform surrounds NE shoreline, driven by 
Skagit & Stillaguamish estuaries to the east

Feeder Bluffs (14%) at NW and SW 
extremes of reach, along with significant 
delta processes to E, feed Accretion 
Shoreform (81% of reach)

0.21253 Landslides and toe erosion 
along the bluff backed beaches 
just west of Juniper Beach.

Rural (56%); Commercial 
Agriculture (25%) / Rural Agriculture 
(18%) / Airport (1%) / 

Physical access via English Boom Park (5 acres, located 
on Skagit Bay shoreline near E Tillicum Way); visual 
access provided from State Route 532 (crossing from 
Stanwood to Camano Island)

2 relatively short, narrow private piers Associated with residential development E of Livingston Bay

CAM02 28 Livingston Bay         5.62       29,698     224.27     576.80     801.07 66% 6048 - 6050 Northeastward drift originating just south of 
Sunrise Point converges with northwestward 
drift in the center of Livingston Bay.

Least (35%) / Less 
(65%)

Barrier Beach (51%) primarily within and S from 
Livingston Bay; Bluff-backed Beach (36%); 
Barrier Lagoon (13%) at S end of bay

Primarily Accretion Shoreform  (82%) with 
intermittent Feeder Bluffs (11%) and 
Transport Zones (5%); minimal Modified 
shoreline (2%)

0.10403 Landslides and toe erosion 
along the bluff backed beaches 
located near both drift cell 
origins. 

Rural (51%) / Commercial 
Agriculture (3%) / Rural Agriculture 
(34%) / Rural Residential (12%)

Access provided at Livingston Bay Park (<1acre; limited 
parking at end of Fox Trot Way) and Iverson Preserve 
(120 acres, including coastal lagoon and wetland areas 
at south end of bay; provides beach access, wildlife 
viewing, limited parking)

1 private structure (potentially ramp and pier) south 
of Livingston Bay

Armoring along E shoreline of bay, extending south from 
bay (associated with residential development)

CAM03 29 Triangle Cove South 
to Mountain View 
Road

        8.01       42,271     364.91     764.93  1,129.84 32% 6047 - 6048 Two drift cells converge at Triangle Cove. 
Northwestward drift occurs along the eastern 
cell, which originates at Barnum Point. The 
much longer long drift cell southwest of 
Triangle Cove exhibits northward drift 
originating near Mountain View Beach.

Least (29%) / Less 
(71%)

Bluff Backed Beach (48%) and Barrier Beach 
(20%) along Port Susan shoreline; Barrier 
Estuary (32%) within Triangle Cove

Intermittent Feeder Bluff (24%), Modified 
shoreline (4%), and Transport Zone (13%) 
focused to longer stretches of Accretion 
Shoreform (26%); area of No Appreciable 
Drift (33%) through Triangle Cove

0.12824 Along shoreline immediately 
east of Triangle Cove

Rural (22%) / Light Manufacturing 
(10%) /  Rural Residential (68%)

Physical access at Cavalero Beach Park (1 acre; 1031 
Simonsen Place; includes boat ramp, parking, 
picnicking / visual access); visual access provided by 
road ROWs, including S Barnum Rd. and S. Lehman 
Drive

1 short pier within Triangle Cove; residential access 
bridge across tidal channel, 19 docks along 
developed coastal lagoon at Camano Country Club

Along E shoreline of Triangle Cove, fronting cove and 
extending S along shoreline (primarily in areas of dense 
shoreline residential development)

CAM04 30 Mountain View Rd 
South to Tillicum 
Beach and Tyee 
Beach

        4.89       25,834     122.46     599.88     722.33 26% 6047 Northward net shore-drift occurs throughout 
this reach. The drift cell originates at Camano 
Head and terminates at Triangle Cove. 

Less (100%) Bluff-backed Beach (70%) and Barrier Beach 
(30%)

Modified shoreline (38%) and Accretion 
Shoreform (40%) fronting residential 
development;  intermittent Feeder Bluff 
(15%) and Transport Zone (7%) focused in 
northern end of reach

0.46172 Landslides and toe erosion 
along the northern end of 
reach; some additional toe 
erosion south of Bretland

Rural (99%) / Rural Residential (1%) Public boat launch at Tillicum Beach; public tidelands; 
undeveloped public parcel off E Camano Dr at Lola Dr 
(1 acre; 'Site HH'; no existing access or improvements)

1 mapped dock / pier (not observed in aerial 
photography)

Majority of reach shoreline; highest levels of modification 
associated with dense shoreline residential development

CAM05 31 Tyee Beach South to 
Camano Head

        2.83       14,955       67.60     368.29     435.88 8% 6046 - 6047 Northward net shore-drift occurs throughout 
this reach. The drift cell originates at Camano 
Head and terminates at Triangle Cove. 

Less (100%) Bluff-backed Beach (100%) Intermittent Feeder Bluff (46%) and 
Transport Zone (54%)

0.93394 Landslides and toe erosion 
primarily along the central and 
southern portions of reach 
shoreline; many landslides at 
the southern tip of Camano 
Island

Rural (100%) Public tidelands north of Camano Head; no public 
physical access (improved or unimproved)

None mapped Unmodified shoreline

CAM06 32 Camano Head North 
to Summerland Drive

        2.60       13,720       62.57     322.52     385.09 10% 6044 - 6047 Two drift cells converge at a barrier beach; one 
originates at Camano Head with northward drift 
and one originates approximately 1 mile north 
of Pebble Beach with southward drift.

Less (100%) Primarily Bluff-backed Beach (90%), Barrier 
Beach (10%) at drift convergence

Feeder Bluff (46%), Modified shoreline 
(18%), and Transport Zone (17%) focused 
to one longer stretch of Accretion 
Shoreform (19%) at drift convergence

0.60473 Toe erosion directly north of 
barrier beach

Rural (100%) Public tidelands mapped at north end of reach; no 
apparent access from land (improved or unimproved)

None mapped Intermittent armoring along reach shoreline; highest levels of 
modification associated with dense shoreline residential 
development

CAM07 33 Elger Bay and 
Saratoga Passage 
from Summerland 
Drive

        7.64       40,342     190.33     767.55     957.88 17% 6043 - 6046 Northward net shore-drift converges with a 
shorter drift cell with northeastern drift at Elger 
Bay. 

Least (20%) / Less 
(80%)

Primarily Bluff-backed Beach (73%), with Barrier 
Lagoon (18%), Barrier Beach (7%), and 
Artificial (2%) shoreforms focused around Elger 
Bay 

Feeder Bluff (34%), Modified shoreline 
(29%), and Transport Zone (3%) focused to 
one longer stretch of Accretion Shoreform 
(16%) fronting Elger Bay (at drift 
convergence); several shorter Accretion 
areas mapped along SW facing shoreline

0.38188 Landslide in central portion of 
reach

Rural (81%) / Rural Residential 
(18%) / Parks (1%)

Northwest extent of reach within Camano Island State 
Park (primarily within CAM08)

3 private piers - all providing residential access 
through steep slope areas to shoreline; 1 pier at W 
end of reach (appears to be private)

Armoring inventoried through majority of reach; highest 
intensity modification near and fronting Elger Bay

CAM08 34 Camano State Park 
and Cama Beach 
State Park

        3.09       16,341       73.95     400.38     474.33 32% 6042 - 6043 A long drift cell with northward net shore-drift 
occurs along most of the western shore of 
Camano Island, this reach encompasses the 
up-drift extent (origin) of that drift cell.

Least (5%) / Less 
(95%)

Primarily Bluff-backed Beach (87%); Barrier 
Beach (13%) at southern end of reach

Primarily Feeder Bluff (45%), with significant 
Accretion Shoreform (40%) fronting Cama 
Beach State Park, Modified shoreline (8%) 
also mapped in State Park vicinity

0.43093 Intermittent toe erosion and 
landslides along northern extent

Parks (73%) / Rural Residential 
(27%)  

Significant access through Camano Island State Park 
(134 acres, 6,700 ft. of shoreline) and Cama Beach 
State Park (433 acres, 5,700 ft. of shoreline).  Parks are 
linked by trail, provide boating (including ramp facility at 
Camano Island SP), beach access, fishing, swimming, 
wildlife viewing, hiking, overnight accommodations 
(Cama), camping, and other activities

Two remnant piers (no decking present, minimal 
piles) and several short residential piers S of Cama 
Beach State Park

Associated with Cama Beach State Park and shoreline 
residential areas to south of park

CAM09 35 Saratoga Passage 
from Cama Beach up 
to and Including 
Onamac Point

        2.56       13,499       63.39     307.10     370.49 12% 6042 A long drift cell with northward net shore-drift 
occurs along most of the western shore of 
Camano Island, this reach encompasses the 
middle of that drift cell. 

Less (100%) Primarily Bluff-backed Beach (94%); Barrier 
Beach (6%) at northern end of reach

Intermittent Feeder Bluff (43%), Accretion 
Shoreform (22%), and Modified shoreline 
(35%) along north-trending drift cell

0.32547 Intermittent toe erosion and 
landslides throughout reach

Rural Residential (100%)  Private lands with limited public access located at Indian 
Beach area; Henry Hollow Park (County park, 5 acres)  
in residential community includes corridor linking to 
shoreline along a coastal stream (access via Henry Ln.); 
additional County-owned undeveloped park property on 
shoreline at SW Camano Dr. and Camano View Rd. 
('Hidden Trail - Camano View' parcel, < 1 acre)

None mapped Majority of reach shoreline; highest levels of modification 
associated with dense shoreline residential development

CAM10 36 Saratoga Passage 
from Onamac Point to 
Camano Island Yacht 
Club

        2.13       11,262       52.73     262.54     315.27 19% 6042 A long drift cell with northward net shore-drift 
occurs along most of the western shore of 
Camano Island, this reach encompasses the 
middle of the drift cell. 

Less (100%) Primarily Bluff-backed Beach (70%); two areas 
of Barrier Beach (30%) in areas of accretion

Intermittent Feeder Bluff (32%), Accretion 
Shoreform (34%), and Transport Zone 
(29%) along north-trending drift cell; 
minimal areas of Modification

0.63064 Intermittent toe erosion and 
landslides throughout reach

Rural (56%) / Rural Residential 
(44%)

Public tidelands through southern extent of reach; no 
apparent access from land (improved or unimproved)

None mapped Majority of reach shoreline; highest levels of modification 
associated with dense shoreline residential development

CAM11 37 Camano Island Yacht 
Club  to Utsalady Vista 
and Utsalady (West 
Side)

        5.37       28,346     133.37     657.66     791.02 15% 6042 A long drift cell with northward net shore-drift 
occurs along most of the western shore of 
Camano Island; this reach encompasses the 
terminus of the drift cell. Northward drift 
transitions to eastward drift at the north end of 
the island. 

Less (100%) Primarily Bluff-backed Beach (77%); three areas 
of Barrier Beach (23%) in areas of accretion

Intermittent Feeder Bluff (31%), Accretion 
Shoreform (32%), Modified shoreline (22%) 
and Transport Zone (15%) along north-
trending drift cell; areas of accretion support 
barrier beaches

0.38784 Intermittent toe erosion and 
landslides throughout reach; 
extensive erosion south of 
Rocky Point

Rural (27%) / Rural Residential 
(73%)

Maple Grove Boat Launch (County facility, < 1 acre 
located along W Maple Grove Ln.); Utsalady Boat Ramp 
(County facility, 2 acres located along W Utsalady Point 
Rd.); mapped public lands near Rocky Point;  private 
lands with limited public access located in vicinity of 
Camano Island Yatch Club; mapped public tidelands 
accessible via watercraft

1 long (approx 180 ft.) pier / dock at Camano Island 
Yatch Club; approx. 160 ft. pier near Rocky Point 
(appears to be private residential use structure); 
numerous short piers associated with Utsalady 
shoreline

Majority of reach shoreline; highest levels of modification 
associated with dense shoreline residential development; 
groin / breakwater riprap armoring at Rocky Point

CAM12 38 Utsalady (East Side) 
to Brown Point

        1.39         7,320       33.00     167.27     200.27 26% 6041 - 6042 Southwest drift, originating at Brown Point, 
converges with the terminus of the adjacent 
drift cell with eastward drift. 

Less (46%) / More 
(54%)

Bluff-backed Beach (51%) within LtoR cell, 
Barrier Beach (49%) supported by area of 
convergence

Primarily Accretion Shoreform (48%) in area 
of Barrier Beach, with Feeder Bluff (28%) 
and Modified shoreline (21%) extending to 
NE

0.18225 Intermittent toe erosion and 
landslides throughout reach

Rural (70%) / Rural Residential 
(30%)

No mapped public lands or public tidelands Numerous short piers associated with Utsalady 
shoreline

Majority of reach shoreline; highest levels of modification 
associated with dense shoreline residential development 
fronting Utsalady community

Cranberry 
Lake

39 Cranberry Lake         2.77       14,601     265.52     132.90     398.42 69% 8057 NA NA NA NA 0 None mapped Rural (52%) / Parks (48%) Deception Pass State Park provides significant access 
to lake shoreline (swimming, non-motorized small 
watercraft, fishing, wildlife viewing)

Public pier/dock on E shoreline (within State Park) - 
used primarily for fishing, small craft access

Modification associated with roadways within State Park 
(NE shoreline) and recreational access points; lake 
connection with and outlet to adjacent marine shoreline 
modified (controlled)

Deception 
Pass 
Islands

11 Deception Pass 
Islands

        1.61         8,506       24.49     296.25     320.74 23% NA No Appreciable Drift on Deception, Ben Ure, 
and Strawberry Island shorelines due to 
bedrock.

Least (100%) Primarily Rocky Platform Beach Not mapped for Deception Pass Islands - all 
are bedrock islands (as characterized by 
PSNERP Shoreform mapping)

0.17989 None mapped  (bedrock 
islands)

Rural (100%) None mapped - Strawberry and Deception Island are 
both part of State Park, however access is provided.  
Aerial photography shows a dock on Ben Ure Island.

Private pier/dock on Ben Ure Island (W shoreline); 
no overwater structures on Strawberry and 
Deception Islands

Minimal modification to Ben Ure shoreline in area of 
development / pier; no other modification to islands

Deer 
Lake

40 Deer Lake         1.88         9,906       45.23       80.47     125.70 7% 8001 NA NA NA NA 0 None mapped Rural Residential (69%) / Rural 
(31%)

County boat ramp (Deer Lake Park) along the E 
shoreline; improvements include boat ramp, fishing 
dock, and swim area as well as vault toilets, limited 
parking and picnic areas

Approximately 55 docks; generally private residential 
docks, uniformly distributed around lake

Clearing of riparian vegetation, fill and shoreline armoring 
common, especially adjacent to docks

Dugualla 
Lake

41 Dugualla Lake         2.14       11,309       48.54       53.86     102.39 44% 6025 NA NA NA NA 0 None mapped Rural Agriculture (63%) / Rural 
(37%)

No public access (developed or undeveloped) to 
shoreline or lake

Pump (lake level control) facility extends overwater 
off of Dugualla Dike Rd.

Dugualla Dike Rd. fill separates lake from Dugualla Bay 
(lake formerly tidally influenced coastal lagoon); modification 
throughout consistent with agricultural use; SR 20 modifies 
shoreline at W end

EW01 12 Deception Pass State 
Park (From Bridge to 
Cornet Bay)

        1.16         6,143       26.60     109.33     135.93 22% 6061, 8056, 
8057, 8041 

No Appreciable Drift occurs from Gun Point, 
just west of Deception Pass, to the north shore 
of Cornet Bay due to bedrock shorelines.

Least (100%) Plunging Rock Shoreline / Rocky Platform 
Beach

Primarily Transport Zone (85%), with 
Accretion Shoreform (9%) and Feeder Bluff 
(6%) fronting Deception Pass State Park

0.70913 Toe erosion and a landslide 
area at the north end of Cornet 
Bay (limited to this area along 
the bedrock shoreline)

Parks (100%) Goose Rock area of Deception Pass State Park; area 
includes: Deception Pass Bridge ROW, largely 
undeveloped / unmodified shoreline area, network of 
hiking trails 

Deception Pass (SR 20) Bridge - bridge footings are 
located on land; no other overwater structures

No modification

EW02 13 Cornet Bay, Deception 
Pass State Park 
(From Cornet Bay 
Eastward)

        2.98       15,722       73.39     306.74     380.13 15% 6061,  6028, 
8057

A divergence zone, located at Hoypus Point, 
marks the origin southwestward drift into 
Cornet Bay.

Least (100%) Primarily Bluff-backed Beach, limited area of 
Open Coastal Inlet

Primarily Transport Zone (49%), with 
Accretion Shoreform (30%) along Cornet 
Bay and  Feeder Bluff (16%) along Hoypus 
Point. Some Modified shoreline (6%) at 
Cornet Bay Marina

0.09856 Intermittent toe erosion and 
landslides mapped throughout 
reach

Parks (83%) / Rural (9.5%) / Rural 
Village (7.5%)

Goose Rock and Hoypus Point Natural Forest areas of 
Deception Pass State Park; areas includes: major public 
marina and boat launch facility within Cornet Bay; 
otherwise largely undeveloped / unmodified shoreline 
areas, and network of hiking trails 

10 piers along Cornet Bay (5 associated with state 
or County public facilities, including County dock 
and major launch facility in State Park); Cornet Bay 
Marina (extensive overwater coverage from floating 
docks off of 2 piers, several slips include sheds)

Modification focused in Cornet Bay (including fill and 
hardening) associated with Marina as well public facilities 
(extensive modification at State Park boat launch facility); 
residential bulkheads to south of County dock; no 
modification E of Cornet Bay

EW03 14 Ala Spit         3.33       17,601       71.49     380.66     452.15 41% 6061, 6026, 
6027, 6028

Northward drift, originating south of Ala Spit 
converges with southward drift from the north 
end of the reach to the leeward shore of Ala 
Spit.

Least (39%) / Less 
(54%) / Moderate 
(8%)

Primarily Bluff-backed Beach, limited areas of 
Barrier Beach and Barrier Lagoon

Transport Zone (42%) and Feeder Bluff 
(28%) along majority of reach, with 
Accretion Shoreform (28%) along Ala Spit. 
Minimal amount (2%) of Modified shoreline.

0.52894 Toe erosion intermittent south 
of Ala Spit

Rural (64%) / Parks (25%) / Rural 
Residential (11.5%) 

Ala Spit County Park (12 acres; includes entire spit; 
shoreline access includes fishing, clamming, beach 
access, trails, and views); eastern most portion of 
Hoypus Point Nature Forest (part of Deception Pass 
State Park; entirely undeveloped shoreline within EW03)

Private pier to the NW of Ala Spit Armoring in vicinity of pier (associated with residential 
development) and extending S from Ala Split (combination 
of hardening and fill for road infrastructure and armoring for 
residential development)
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Reach Sheet Data Table

Label

CAM01

CAM02

CAM03

CAM04

CAM05

CAM06

CAM07

CAM08

CAM09

CAM10

CAM11

CAM12

Cranberry 
Lake

Deception 
Pass 
Islands

Deer 
Lake

Dugualla 
Lake

EW01

EW02

EW03

Land Use   Shellfish and Aquaculture Shoreland Habitat & Species Marine Habitat & Species Significant & Unique Features Herring Sandlance Smelt Lagoons Salmonid Fish Use
Wetlands 

(Lakes)

Wetlands 

(Land)

Stream 

Mouths
Reach Summary

Restoration 

Opportunities

Management 

Issues
 # of Parcels 

 Avg Parcel 

Size

(Acres) 

Water Qaulity Max Depth Mean Depth
Lake 

Volume

Drainage

Area

Lake 

Altitude

Primarily rural residential and agriculture; area of 
higher density residential along shoreline to the E 
of Livingston Bay

Conditional and small Prohibited area 
(Skagit Bay extent), Unclassified (Port 
Susan extent); no mapped shellfish 
beaches

Bald Eagle (habitat buffers); Wetlands Waterfowl Concentrations throughout aquatic 
area; large wetland areas along Skagit Bay 
shoreline; 1 harbor seal haulout site (offshore in 
Skagit Bay)

Dungeness crab at NW extent of reach (Skagit Bay); 
patchy eelgrass mapped S of Point Brown and along 
reach's S shoreline; Port Susan Bay including 
Stillaguamish River delta area designated as an Audubon 
Important Bird Area

None 
mapped

13% 22% 7 acres (4%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

42% 30% 9 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         224          3.03 Fecal Coliform (Cat. 4A)

Primarily rural residential and agriculture; higher 
density shoreline residential development focused 
on Bay's N shoreline and barrier beach fronting 
coastal lagoon at south end of Bay

Unclassified (Port Susan and Livingston 
Bay extent); no mapped shellfish 
beaches

Bald Eagle (habitat buffers); Cliffs-Bluffs; 
Wetlands

Waterfowl Concentrations throughout reach's 
aquatic area; 1 harbor seal haulout site (offshore 
in Livingston Bay); Estuarine Zone S of Bay; 
designation as Gray Whale habitat

Patchy eelgrass mapped through majority of Bay and 
south end of reach; Port Susan Bay including Livingston 
Bay designated as an Audubon Important Bird Area

None 
mapped

3% 12% 35 acres 
(15%)

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

2% 55% 3 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         205          2.43 Fecal Coliform (Cat. 4A)

Primarily low density residential, with highest 
density shoreline residential areas fronting Triangle 
Cove (along modified barrier beach), in area 
around Camano Country Club (Country Club Dr. 
landward of coastal bluffs S Beach Dr along barrier 
beach / lagoon area)

Unclassified (majority of Port Susan); 
no mapped or classified shellfish 
beaches

Bald Eagle (habitat buffers); Cliffs-Bluffs; 
Wetlands

Waterfowl Concentrations mapped throughout 
reach's northern aquatic area; Wetlands within 
Triangle Cove; Gray Whale habitat

Dungeness crab through aquatic extent; intermittently 
mapped patchy eelgrass

Spawning 
habitat 
starting 
south of 
Cove;

15% 64% 112 acres 
(31%)

Coastal cutthroat, Coho, fall chum in stream 
to Cove; Coho in stream N of Country Club - 
presence/migration for all.  Nearshore areas 
are designated ESA critical habitat for 
Chinook (Puget Sound ESU) and bull trout.

0% 55% 7 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         534          1.01 Kristoferson Crk. (upstream of 
Triangle Cove to Kristoferson 
Lake) listed for Dissolved 
Oxygen, Fecal Coliform, and pH 
(Cat. 5) 

Low density residential; high density strip of 
shoreline development (generally only one parcel 
deep) backed by bluffs and steep slopes extending 
into less intensely developed rural areas

Unclassified (majority of Port Susan); 
no mapped or classified shellfish 
beaches

Bald Eagle (habitat buffers); Cliffs-Bluffs; 
Wetlands

Gray Whale habitat (majority of reach) Dungeness crab through aquatic extent; intermittently 
mapped patchy eelgrass

Spawning 
habitat 
along 
shoreline; 
offshore 
holding 
area at S 
end of 
reach; 

15% 79% 4 acres (3%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 3% 1 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         437          0.78 Not listed

Rural and vacant lands; very little development 
within shoreline area due to significant steep 
slopes / bluffs

Approved shellfish growing area; no 
mapped or classified shellfish beaches

Bald Eagle (habitat buffers); Cliffs-Bluffs; 
Wetlands

Gray Whale habitat (majority of reach) Dungeness crab through aquatic extent; offshore pandalid 
shrimp habitat; intermittently mapped patchy eelgrass; 
patchy kelp at Camano Head

Spawning 
habitat 
along 
shoreline; 
offshore 
holding 
area; 

0% 89% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 1 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           65          3.64 Not listed

Low density residential; interspersed areas of 
higher density shoreline development

Unclassified; no mapped or classified 
shellfish beaches

Bald Eagle (habitat buffers); Cliffs-Bluffs; 
Wetlands

Gray Whale habitat (majority of reach) Dungeness crab through aquatic extent; offshore pandalid 
shrimp habitat; continuous and patchy eelgrass; patchy 
kelp at Camano Head

None 
mapped

18% 80% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 6 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         125          1.07 Dissolved Oxygen (Cat. 5)

Low density residential; high density area of 
shoreline development E and SE of Elger Bay; 
(generally only one parcel deep) backed by bluffs 
and steep slopes extending into less intensely 
developed rural areas

Unclassified; no mapped or classified 
shellfish beaches

Bald Eagle (habitat buffers); Cliffs-Bluffs; 
Wetlands

Gray Whale habitat (majority of reach) Dungeness crab throughout Saratoga Passage; geoduck 
habitat at S end of reach; offshore pandalid shrimp 
habitat; continuous and patchy eelgrass; patchy kelp SE 
and SW of Elger Bay

None 
mapped

21% 14% 20 acres 
(11%)

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

1% 16% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         282          2.36 Not listed

Park uses (largely undeveloped open space) and 
low density residential development; area of high-
intensity recreational use along Cama Beach State 
Park shoreline (rental cabins and facilities)

Unclassified; Camano Island State Park 
approved as a shellfish beach

Bald Eagle (habitat buffers); Cliffs-Bluffs; 
Wetlands

Gray Whale habitat (majority of reach) Dungeness crab through aquatic extent; geoduck habitat 
around Camano Island State Park shoreline; offshore 
pandalid shrimp habitat; continuous and patchy eelgrass; 
patchy kelp along Camano Island State Park shorelines

None 
mapped

0% 68% None 
mapped

Coastal cutthroat (presence/migration) in 
stream through Cama Beach State Park.  
Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 3 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           83          3.99 Not listed

Moderate density residential development Unclassified; no mapped or classified 
shellfish beaches

Bald Eagle (habitat buffers); Wetlands None mapped Dungeness crab through aquatic extent; offshore pandalid 
shrimp habitat; continuous and patchy eelgrass

None 
mapped

0% 69% 1 acre (1%) Coastal cutthroat, Coho, fall chum in stream 
draining through Camano community (near 
Chapman Road) - presence/migration for all.  
Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 4% 4 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         197          0.50 Not listed

Vacant / undeveloped areas within shoreline, with 
pockets of higher density shoreline development

Unclassified; no mapped or classified 
shellfish beaches

Bald Eagle (habitat buffers); Wetlands None mapped Dungeness crab through aquatic extent; hardshell clam 
habitat at S end of reach; continuous and patchy eelgrass

Offshore 
holding 
area w/in 
Saratoga 
Passage 

12% 93% 3 acres (6%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 12% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         102          1.74 Not listed

Moderate density residential development focused 
at S end of reach and around Rocky Point 
extending to Utsalady; rural residential 
development behind shoreline steep slopes / bluffs 
through central portion of reach

Unclassified; no mapped or classified 
shellfish beaches

Bald Eagle (habitat buffers); Wetlands None mapped Dungeness crab through aquatic extent; continuous and 
patchy eelgrass; continuous and patchy kelp at S end of 
reach

Offshore 
holding 
area w/in 
Saratoga 
Passage 

12% 95% None 
mapped

Coastal cutthroat (presence/migration) in 
stream draining Carp Lake to south end of 
reach. Nearshore areas are designated ESA 
critical habitat for Chinook (Puget Sound 
ESU) and bull trout.

0% 3% 7 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         507          0.56 Not listed

Moderate density residential development focused 
at Utsalady

Unclassified; no mapped shellfish 
beaches

Bald Eagle (habitat buffers); Wetlands None mapped Dungeness crab through aquatic extent; continuous and 
patchy eelgrass

Offshore 
holding 
area w/in 
Saratoga 
Passage 

28% 100% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 1 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         148          0.44 Not listed

Large majority of reach, and near entirety of 
Cranberry Lake, is within Deception Pass State 
Park with campgrounds on northern edge of lake.  
Those areas outside of park boundaries are mostly 
open space and/or wetlands.  A few residential 
structures are located at the southern tip of the 
reach along W Powell Rd.

Waterfowl Concentration; Wetland None mapped NA NA 0% 0% 59 acres 
(15%)

None mapped 97% 90% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           81          7.80 No listed impairments 23 13 1625 390 20

Deception Island and Strawberry Island are part of 
Deception Pass State Park with no structures.  
Ben Ure Island has partial lands devoted to 
Deception Pass State Park with a handful of 
private residences.  

All listed under aquatic Seabird colonies on all 3 islands; Eagles Red sea urchin habitat around Deception Island; 
Dungeness crab habitat through Ben Ure and Strawberry 
aquatic areas; patchy kelp around all islands

None 
mapped

0% 0% None 
mapped

No streams on islands.  Nearshore areas are 
designated ESA critical habitat for Chinook 
(Puget Sound ESU) and bull trout.

0% 0% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           18          0.67 Not listed

Moderate density single family residential 
development, with one area used as a private 
camp along the W shoreline.  Very few 
undeveloped parcels; typical residential setback is 
varied (generally between 75 & 200 feet)

Wetland; Waterfowl Concentration (almost 
entire extent)

None mapped NA NA 0% 0% None mapped 94% 18% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           86          1.67 No listed impairments 50 20 1620 768 352

Agricultural uses and low density rural uses, with 
primary active uses within the shoreline area 
including agriculture.  Large areas of undeveloped 
open space, including associated wetlands and 
riparian areas.  Other uses include roadways along 
the west and east edges of the shoreline area.

Land use is comprised of agricultural 
uses as well as undeveloped open 
space areas (primarily wetland) 
associated with the shoreline.

Waterfowl Concentration (almost entire extent) None mapped NA NA 0% 0% Coastal cutthroat, Coho - presence/migration 
for all.

29% 10% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           13        22.89 No listed impairments No Data No Data No Data approx. 
7000

9

Entirety of reach is within Deception Pass State 
Park and there are no man made structures within 
reach.  

Unclassified as a growing area (except 
outer aquatic extent, which is 
inaccessible due to depth); no mapped 
or classified shellfish beaches

Bald Eagle buffer; All others listed under 
aquatic; 4 acres of mapped Native Oaks and 
Grassland

None mapped Red sea urchin habitat through W half; Dungeness crab 
habitat east of bridge; patchy kelp and continuous 
eelgrass

None 
mapped

0% 0% None 
mapped

No streams.  Nearshore areas are 
designated ESA critical habitat for Chinook 
(Puget Sound ESU) and bull trout.

0% 0% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

             2      139.81 Not listed

South side of Cornet Bay has residential 
development along shoreline with smaller docks 
and larger docks/marinas.  Western portion of 
reach along Cornet Bay is vacant, undeveloped 
tidelfat.  The large undeveloped western flank is 
part of Deception Pass State Park and has Cornet 
Bay Rd running along the shoreline and ending at 
the tip of Whidbey Island.  

Unclassified as a growing area (except 
outer aquatic extent, which is 
inaccessible due to depth); no mapped 
or classified shellfish beaches

Bald Eagle buffer None mapped Dungeness crab habitat; continuous kelp and patchy 
eelgrass; offshore Pandalid shrimp area to NE of shoreline

None 
mapped

3% 33% None 
mapped

No mapped streams.  Nearshore areas are 
designated ESA critical habitat for Chinook 
(Puget Sound ESU) and bull trout.

0% 2% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           42        18.74 Not listed

Park use for the northern edge of reach 
(Deception Pass State Park) and Ala Spit.  
Residential development occurs north and south of 
Ala Spit with the majority of residences upland of 
steep bluffs.  A few residences have been built on 
the shoreline.

Unclassified as a growing area (except 
outer aquatic extent, which is 
inaccessible due to depth); several 
closed shellfish beaches, otherwise 
unclassified or unmapped

Bald Eagle buffer; Associated wetland area None mapped Pandalid shrimp offshore north of Spit; Dungeness crab 
and hardshell clam habitat wrapping around Spit and 
extending S into Dugualla Bay; eelgrass habitat 
throughout reach; patchy kelp around and north of Spit

Spawning 
habitat

29% 33% 1 acre (1.7%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 4% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           87          6.43 Not listed
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Reach Sheet Data Table

Label Key Description
 Length 

(Miles) 
 Length (Ft) 

 Landward 

Area (Acres) 

 Seward 

Area (Acres) 

 Toal Area 

(Acres) 

Coastal 

Floodplain

PSNERP Process 

Unit
Net Shore Drift Degradation Rating Shoreform Current Geomorphic Shoretype

Steep 

Slopes
Landslide Zoning Public Access Overwater Structures Shoreline Modifications

EW04 15 Dugualla Bay, 
Dugualla State Park, 
Mariner's Cove

      10.63       56,150     265.38  1,185.92  1,451.30 28% 6024 - 6027 A short drift cell with southward drift into 
Dugualla Bay converges with a longer drift cell 
with northward drift that originates just east of 
Polnell Point in Oak Harbor. 

Least (3%) / Less 
(3%) / Moderate 
(12%) / More (82%)

Primarily Bluff-backed Beach;  areas of Barrier 
Beach and Artificial shoreline

Transport Zone (37%), Accretion 
Shoreform (27%), Feeder Bluff (16%), No 
Appreciable Drift (10%), Feeder Bluff 
Exceptional (7%), and Modified (3%).

0.30922 Toe erosion primarily N of 
Dugualla Bay; minimal mapping 
stretching south from Bay

Rural (56%) / Parks (12.5%) / Rural 
Residential (31%) 

Dugualla State Park provides beach access via a hiking 
trail (access via end of Sleeper Road); Mariner's Cove 
Boat Launch at southern end of reach (County facility; < 
1 acre); public lands and tidelands additionally front 
Dugualla Bay near and north from the mouth of 
Dugualla Lake

Approximately 50 private residential piers/docks and 
2 community piers/docks within 'cove' community at 
south end or reach (structures closely spaced in 
protected cove adjoining Skagit Bay); single pier 
NW of N Borgman Rd. end (appears to be private)

Armoring focused in several short reaches, including 
development along Dugualla Bay's southern shoreline 
(bulkheads common) and 'cove' community near south end 
of reach (significant modification of shoreline in dense 
residential area focused on 'Y' shaped cove adjoining Skagit 
Bay - bulkheads common); other areas of reach are 
unmodified

EW05 16 Polnell Shores         1.00         5,285       24.25     121.27     145.52 17% 6023 - 6025 Westward drift originates at a divergence zone 
east of Polnell Point. 

Least (79%) / More 
(21%)

95% Bluff-backed Beach Primarily Feeder Bluff Exceptional (49%) 
and Feeder Bluff (41%) fronting residential 
development, with Accretion Shoreform 
(6%) and Modified shoreline (4%)

0.41457 Toe erosion throughout reach, 
several landslide areas

Rural Residential (83%) / Rural 
(17%)

No mapped public lands or public tidelands; limited 
visual access provided from adjacent roadways

No overwater structures No mapped modification

EW06 17 Scenic Heights         1.70         8,982       41.16     206.04     247.20 6% 6018, 6019 Northward drift originates at a divergence zone 
just south of the southern boundary of this 
reach. Northward drift terminates near Smith 
Park in inner Oak Harbor. 

Moderate (100%) 100% Bluff-backed Beach Primarily Feeder Bluff (85%) fronting 
residential development, with Transport 
Zone (8%), Accretion Shoreform (5%), and 
Modified shoreline (2%)

0.54021 Both mapped through majority 
of reach

Rural Residential (51%) / Rural 
(49%)

Public tidelands mapped through southern extent of 
reach; no apparent access from land side (improved or 
unimproved; any access would be challenging due to 
coastal bluffs)

No overwater structures No mapped modification

EW07 18 North Side Penn Cove         5.97       31,505     208.69     626.58     835.27 13% 6017-6019 Westward drift, originating from Blowers Bluff, 
extends along the north shore of Penn Cove 
and converges with northward drift from a short 
drift cell that originates at Mueller Park, located 
in the center of the west shore of Penn Cove.

Least (1%) / 
Moderately (74%) / 
More (25%)

Barrier Beach (25%) / Barrier Estuary (13%) / 
Bluff-backed Beach (62%)

Primarily Feeder Bluff (39%) fronting 
residential development, with Accretion 
Shoreform (19%), Transport Zone (14%), 
No Appreciable Drift (13%), Modified 
shoreline (12%), and Feeder Bluff 
Exceptional (3%)

0.11783 Extensive to E of Monroe 
Landing; intermittently mapped 
further E of Landing

Rural and Rural Residential (93%) / 
Agriculture (6%)

Monroe Landing (boat ramp) at end of Monroe Landing 
Rd.; public shorelands near San de Fuca (NW portion 
of reach; provides access to significant public tidelands 
extending E along northern shoreline)

Private (gated) pier with small structure extends at 
San de Fuca; public pier and boat ramp facility at 
end of Riepma Ave. (San de Fuca vicinity); private 
pier at west end of cove, associated with Captain 
Whidbey Inn property

Fill and armoring associated with public and private boat 
launch facilities; limited bulkheads fronting low-bank 
residential development; fill and armoring associated with 
roadway infrastructure, primarily along NW and W 
shorelines

EW08 19 South Side Penn 
Cove (West Side of 
Coupeville)

        2.35       12,425       54.41     200.83     255.23 13% 6014 - 6017 From Mueller Park, located in the central west 
shore of Penn Cove southward drift converges 
with westward drift originating along the 
western shore of the City of Coupeville. 

Least (96%) / More  
(4%)

Primarily Bluff-backed Beach; areas of Barrier 
Beach and Barrier Lagoon

No Appreciable Drift along Twin Lagoons 
(25%), and Transport Zone (35%), Feeder 
Bluff (14%), Accretion Shoreform (13%), 
and Modified shoreline (13%) along Penn 
Cove

0.18431 Intermittent mapping of toe 
erosion, occasional landslide 
sites throughout reach

Rural (100%) Public tidelands throughout reach; no apparent access 
from land side, except via Coupeville Wharf, to the east 
of this reach

Several structures inventoried, however are not 
apparent in aerial photography; Offshore floating 
aquaculture structures

Armoring mapped along W and SW shoreline of reach 
(associated with residential development)

EW09 20 South Side Penn 
Cove (East Side of 
Coupeville)

        1.02         5,365       23.15     126.48     149.63 34% 6012 - 6014 A drift cell with westward drift that originates in 
Penn Cove converges at Long Point with 
another cell with eastward drift from Kineth 
Point. The west side of this reach is truncated 
by City of Coupeville jurisdiction.

Least (100%) Barrier Beach (57%) / Bluff-backed Beach 
(43%)

Accretion Shoreform (53%) along Long 
Point.  Feeder Bluff (24%) and Modified 
shoreline (22%) fronting residential 
development; minimal amount of Transport 
Zone.

0.17166 Intermittent mapping of toe 
erosion, occasional landslide 
sites throughout reach

Rural (100%) Public tidelands throughout reach; no apparent access 
from land side, except via Coupeville Wharf, to the west 
of this reach

One private structure mapped (single pier) Limited armoring inventoried on either side of Long Point

EW10 21 Saratoga Passage 
North of Holmes 
Harbor, Harrington 
Lagoon, Race 
Lagoon, Pratts Bluff

      12.05       63,600     319.67  1,210.30  1,529.97 20% 6011 - 6013 This reach encompasses the middle and 
terminus of a long drift cell with northward drift 
extends from south of Honeymoon Bay and 
converges with a short cell with westward drift 
at Snakelum Point. 

Least (100%) Primarily Bluff-backed Beach (%); three areas of 
Barrier Beach (%) in areas of accretion (Barrier 
Beaches front Harrington Lagoon, Race 
Lagoon, and Barrier Estuary areas within reach)

Feeder Bluff (28%), Accretion Shoreform 
(24%), No Appreciable Drift (21%), 
Transport Zone (20%), Modified shoreline 
(5%), and Feeder Bluff Exceptional (2%) 
along north-trending drift cell.

0.33933 Intermittent mapping of toe 
erosion, occasional landslide 
sites throughout reach

Rural (62%) / Rural Residential 
(38%)

Mapped public tidelands lands near Harrington Lagoon 
and Race Lagoon; public tidelands accessible via 
watercraft only located in central portion of reach; public 
lands and adjoining private lands (with limited public 
access) located along Hidden Beach Dr.; undeveloped 
County property along Race Rd. ('Site GG'; < 1 acre, no 
existing access)

Intermittent private overwater structures along 
reach; no major structures

intermittent armoring inventoried along reach shoreline, 
including area extending S from race lagoon; largely 
unmodified

EW11 22 Northwest Holmes 
Harbor, Dines Point, 
Honeymoon Bay

        5.88       31,064     144.24     691.23     835.47 16% 6010, 6011 This reach encompasses the origin of a long 
drift cell with northward drift from south of 
Honeymoon Bay. 

Least (92%) / Less 
(8%)

Barrier Beach (28%) / Bluff-backed Beach 
(72%)

Feeder Bluff (50%), Accretion Shoreform 
(26%), Modified shoreline (17%), and 
Transport Zone (8%) along north-trending 
drift cell

0.3432 Intermittent mapping of toe 
erosion, occasional landslide 
sites throughout reach

Rural (75%) / Rural Residential 
(25%)

No mapped public lands or public tidelands; limited 
visual access provided from adjacent roadways

Community pier at Honeymoon Lake Community 
Club; several other private piers (no clustering and 
no significant structures)

Armoring mapped primarily on shoreline from Dines Point to 
Honeymoon Lake area; all armoring in reach associated 
with shoreline residential development

EW12 23 South Holmes Harbor, 
Freeland

        4.95       26,129     123.01     554.04     677.05 15% 6004, 6007-
6010

Southward drift along both the western and 
eastern shores of Holmes Harbor converge 
with two smaller drift cells along west and east 
sides of head of Holmes Harbor, respectively. A 
small divergence zone separates the two 
smaller cells in the central bayhead of Holmes 
Harbor.

Least (57%) / Less 
(43%)

97%  Bluff-backed Beach Feeder Bluff (50%), Modified shoreline 
(26%), Transport Zone (13%), and 
Accretion Shoreform (11%) along the 
Holmes Harbor shoreline

0.32335 Intermittent mapping of toe 
erosion, occasional landslide 
sites throughout reach

Rural Residential (46%) / Rural 
(45%) / Rural Center (6%) / Parks 
(3%)

Freeland County Park: 17-acre facility with shoreline / 
beach access, boat ramp and dock, fishing, parking

On W shoreline approximately 10 private residential 
piers extending S from Holmes Harbor Golf and 
Beach Club; Club includes long pier with T-float; 
public dock and boat ramp at Freeland County Park 
on S shoreline; approximately 5 private residential 
structures along E shoreline

Armoring associated with residential development extending 
S from Golf and Beach Club on S shoreline; limited 
additional armoring associated with individual parcels in 
Freeland, and shoreline at NE end of reach

EW13 24 Northeast Holmes 
Harbor, Baby Island 
Heights, Saratoga 
Passage South of 
Baby Island Heights

        9.76       51,529     230.75  1,246.67  1,477.42 26% 6003-6007 One long drift cell with northward drift 
originates on the east side of Holmes Harbor 
south of Beverly Beach transitions to eastward 
drift at Rocky Point and terminates at East 
Point. Another cell with northward drift also 
terminates at East Point, resulting in the 
development of this cuspate foreland 
converges with northward drift that originates 
south of Saratoga at East Point.

Least (47%) / Less 
(53%)

84%  Bluff-backed Beach Feeder Bluff (50%), Modified shoreline 
(23%), Accretion Shoreform (18%), 
Transport Zone (6%), and Feeder Bluff 
Exceptional (1%)

0.46822 Extensive mapping of both 
along all feeder bluff areas (S 
and E of Rocky Point and S of 
East Point) 

Rural (78%) / Rural Residential 
(21%) / Rural Forest (1%)

Public lands with no public access to S and E of Rocky 
Point (including 4.6 acre Bay Island Heights County 
property); public tidelands extend from East Point; 
Saratoga Woods Park provides access to shoreline at 
SE end of reach (County Park, 120 acres primarily east - 
landward - of Saratoga Rd.) 

Five private overwater structures along reach; no 
clustering of docks or major structures

Armoring associated with residential development along 
Holmes Harbor (primarily between Beverly Beach Rd. and E 
Brainer Rd.); additional armoring around Baby and East 
Points, including a breakwater at Baby Point; substantial 
bulkheading along shoreline development facing Saratoga 
Passage (along Bells Beach Road), including several riprap 
groins 

EW14 25 Southwest Whidbey 
Island (North Side of 
Langley,  Possession 
Sound)

        1.56         8,254       38.57     178.11     216.69 7% 6002, 6003 A broad divergence zone marks the origin of a 
short drift cell with eastward drift that extends 
from south of Saratoga to Sandy Point. This 
reach is truncated by City of Langley 
jurisdiction at the southeast end of this reach. 

Least (100%) 100% Bluff-backed Beach Feeder Bluff (61%), Transport Zone (15%), 
Modified shoreline (12%), and Accretion 
Shoreform (12%) fronting residential 
development

0.59936 Intermittent mapping of toe 
erosion, occasional landslide 
sites throughout reach

Rural (85%) / Rural Forest (15%) No mapped public lands or public tidelands; limited 
visual access provided from adjacent roadways; 
significant access provided within Langley (e.g.. Marina, 
tidelands) east of this reach

No overwater structures Intermittent armoring throughout reach - associated with 
residential development

EW15 26 Southwest Whidbey 
Island (South Side of 
Langley to Clinton 
Ferry and Possession 
Point State Park)

      10.55       55,706     253.58  1,308.23  1,561.81 35% 6002, 5035, 
8001

Eastward drift originating south of Saratoga 
converges with northward drift from 
Possession Point, to form Sandy Point. 

Least (5%) / Less 
(93%) / More (3%)

Barrier Beach (36%) / Bluff-backed Beach 
(64%)

Feeder Bluff (46%), Accretion Shoreform 
(41%), Modified shoreline (11%), Feeder 
Bluff Exceptional (2%), and Transport Zone 
(1%) along north-trending drift cell.

0.49171 Extensive mapping of both 
along all feeder bluff areas

Rural (65%) / Rural Residential 
(25%) / Rural Center (2%) / Rural 
Forest (2%) / Park (3%) / Urban 
Growth Area (Langley 3.0%)

Public tidelands throughout Sandy Point area; beach 
access, including County owned property at Brighton 
Beach; public facilities and access at Clinton Ferry 
Terminal; public lands and tidelands mapped near the 
end of Glendale Road; Possession Point State Park

Several large overwater structures within reach: 
community pier / overwater boat storage structure 
(220 feet long and 45 feet wide) immediately W of 
Sand Point; Clinton Ferry Terminal (WSF) at 
terminus of SR 525 (overwater car holding area, 2 
ferry landing areas - 624 ft. long and 200 ft. wide); 
several other private overwater structures along 
reach (not clustered)

Armoring focused in several short reaches, including Sandy 
Point Area, S. Witter Beach Place shoreline development 
(bulkheading and groins) and central Clinton waterfront 
(residential development extending S from ferry terminal)

Goss 
Lake

42 Goss Lake         1.63         8,580       40.00       53.68       93.68 17% 6007 & 6004 NA NA NA NA 0.08793 NA Rural Residential (99%) / Rural 
(1.0%)

No existing or potential (undeveloped) public access Approximately 45 relatively short private residential 
docks (consistently distributed along shoreline)

Modification consistent with lakeside residential 
development - clearing of riparian vegetation, fill and 
hardening (degree of modification varies from lot to lot)

Kristofers
on Lake

43 Kristoferson Lake         0.97         5,146       43.46       27.91       71.37 14% 6047 & 6048 NA NA NA NA 0 NA Commercial Agriculture (58%) / 
Rural Agriculture (30%) / Rural 
(12%)

No existing or potential (undeveloped) public access 1 private residential dock at S end of lake Minimal modification (clearing of riparian vegetation along S 
shoreline for residence and agricultural uses)

Lone 
Lake

44 Lone Lake         1.63         8,591     130.00       90.51     220.51 12% 5032 & 5033 NA NA NA NA 0.00288 NA Rural (48%) / Rural Agriculture 
(29%) / Rural Residential (15%) / 
Rural Center (8%)

No existing or potential (undeveloped) public access Approximately 20 relatively short private residential 
docks (majority focused along E shoreline, none on 
W shoreline)

Modification for lakeside residential development - clearing 
of riparian vegetation, fill and hardening; agricultural 
immediately adjacent to S and SW shorelines; boat ramp 
along N shoreline; less modification of W shoreline (degree 
of modification varies from lot to lot)

Smith and 
Minor 
Islands

1 Smith and Minor 
Islands

        1.56         8,262       24.14     333.00     357.14 NA A divergence zone on the west side of Smith 
Island transitions to eastward drift on both the 
north and south shores of Smith Island. These 
drift cells converge on the east side of Minor 
Island, 

NA Not mapped See reach map - Feeder bluff on W 
shoreline of Smith Island feeding accretion 
shoreforms along W Smith shoreline and all 
of Minor Island shoreline

0 None mapped No Zoning Public watercraft access to Smith and Minor Islands is 
not authorized

No overwater structures Unmodified shorelines

WW01 2 Deception Pass State 
Park (West Side), 
Moran Beach and 
Whidbey Island NAS

        6.55       34,572     154.56     807.78     962.34 31% 8057 A long drift cell with northward extends from 
West Beach to just west of Deception Pass.

Least (100%) Barrier Beach (80%) / Bluff Backed Beach (4%) 
/ Pocket Beach (10%) / Rocky Platform Beach 
(7%)

See reach map - primarily Accretion 
Shoreform (67%), only 4% Modified

0.08972 Limited mapping in southern 
end of reach, as well as some 
toe erosion just south other 
Cranberry Lake

Federal (Naval Air Station - 54%) / 
Rural (25%) / Parks (State Park - 
21%)

Significant access through Deception Pass State Park 
(public lands); parking lot in State Park located within 
shoreline area, provides direct access to extensive public 
beach as well as Cranberry Lake.

No overwater structures Limited modification, outside of areas associated with 
overwater structures; armoring mapped fronting N Moran 
Beach Ln

WW02 3 Joseph Whidbey State 
Park, Swan Lake and 
South to Libbey Road

        7.49       39,555     380.55     908.27  1,288.82 33% 8057 This drift cell originates at a divergence zone at 
Point Partridge and extends northward to just 
west of Deception Pass.

Least (100%) Barrier Beach (32%) / Bluff-backed Beach 
(68%)

See reach map - feeder bluff and feeder 
bluff exceptional through S extent into 
accretion shoreform fronting Swan Lake 
vicinity

0.19701 Toe erosion along significant 
feeder bluff through south end 
of reach; intermittent areas of 
landslide

Rural (62%) / Federal (16%) / Parks 
(13%) / Rural Residential (8%) / 
Commercial Agriculture (1%)

Hastie Lake Road Boat Launch, West Beach Vista 
(adjacent to Swan Lake); significant access through 
Joseph Whidbey State Park

No overwater structures Generally limited modification; armoring associated with 
areas of dense residential development fronting Swan Lake 
and in the vicinity of the Hastie Lake Road Boat Launch

WW03 4 Fort Ebey State Park 
and Perego's Lagoon

        3.78       19,965     142.80     464.97     607.78 32% 8057, 8058 Southward drift from a divergence zone at 
Partridge Point extends around Admiralty Head 
and converges with northward drift inside 
Admiralty Bay.

Least (17%) / Less 
(83%)

Barrier Beach (20%) / Bluff-backed Beach 
(48%) / Coastal Lagoon and Marsh (32%)

See reach map - feeder bluff and feeder 
bluff exceptional, accretion shoreform 
fronting Perego's Lagoon

0.43808 Almost continuous landslide 
mapped to the NW of Perego's 
lagoon (along feeder bluff / 
feeder bluff exceptional)

Rural (61%) / Parks (39%) Significant access provided by Fort Ebey State Park and 
adjoining Ebey's Landing National Historical Reserve

No overwater structures Limited modification within Libbey Beach Park (bulkhead 
and riprap); no other shoreline modifications
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Reach Sheet Data Table

Label

CAM01EW04

EW05

EW06

EW07

EW08

EW09

EW10

EW11

EW12

EW13

EW14

EW15

Goss 
Lake

Kristofers
on Lake

Lone 
Lake

Smith and 
Minor 
Islands

WW01

WW02

WW03

Land Use   Shellfish and Aquaculture Shoreland Habitat & Species Marine Habitat & Species Significant & Unique Features Herring Sandlance Smelt Lagoons Salmonid Fish Use
Wetlands 

(Lakes)

Wetlands 

(Land)

Stream 

Mouths
Reach Summary

Restoration 

Opportunities

Management 

Issues
 # of Parcels 

 Avg Parcel 

Size

(Acres) 

Water Qaulity Max Depth Mean Depth
Lake 

Volume

Drainage

Area

Lake 

Altitude

Low density residential development; high density 
area of shoreline development within Mariner's 
Cove.  Park and open space exists within Mariner's 
Cove Park, Dugualla State Park, and Strawberry 
Point Trust Land.

Unclassified as a growing area (except 
outer aquatic extent, which is 
inaccessible due to depth); no mapped 
or classified shellfish beaches

Bald Eagle buffer Waterfowl concentration within Dugualla Bay Dungeness crab habitat through Dugualla Bay and S end 
of reach (significant portion of Skagit Bay);hardshell clam 
habitat primarily in north end of reach (north shoreline of 
Dugualla Bay); eelgrass habitat throughout reach (patchy 
and continuous); patchy kelp focused in area fronting 
shoreline residential 'cove' community near S end of reach

Spawning 
habitat

9% 51% 7 acres (3%) Mapped presence into Dugualla Lake.  
Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 10% 7 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         404          3.17 Not listed

Low density residential development along top of 
bluff and E Polnell Shore Drive.  Limited 
agricultural use at western edge of reach.  Vacant, 
residential lots at eastern edge of reach.  Abuts city 
limit of Oak Harbor.

Unclassified as a growing area; no 
mapped shellfish beaches

Bald Eagle buffer; Cliff None mapped Dungeness crab habitat throughout; hardshell clam 
habitat at E end of reach; eelgrass and kelp habitat 
throughout reach (patchy); Crescent Harbor marshes to 
the W designated as Audubon Important Bird Area

None 
mapped

0% 28% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           49          1.09 Not listed

Low density, large residences upland of high bluffs.  
Abuts city limit of Oak Harbor.

Unclassified as a growing area; 
mapped as Conditional shellfish beach

Bald Eagle buffer; Cliff None mapped Hardshell clam habitat; patchy eelgrass None 
mapped

0% 31% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           71          1.55 Not listed

Primarily rural residential, with areas of higher 
density residential use along the shoreline; 
agricultural use common throughout associated 
drainage basins and extends to shoreline in some 
areas; transportation infrastructure in shoreline 
includes (generally NE to SW) Scenic Heights Rd, 
Penn Cove Rd, State Route 20, and Madrona 
Way; public uses limited to shoreline access points

Conditional (west extent) and Closed 
(east extent) Shellfish Growing Areas 
and Beaches

Bald Eagle (habitat buffers) / Cliffs-Bluffs / 
Wetlands - coastal lagoon areas and 
associated wetlands located primarily at the 2 
stream mouths entering EW07 (Kennedy's 
Lagoon - 10 acres); 26 acres of mapped Native 
Oaks and Grassland

Penn Cove mapped as Estuary / 2 mapped 
Seabird Colonies (Alcids)

Hardshell clam habitat; patchy eelgrass mapped 
throughout reach; Kennedy's Lagoon at northwest corner 
of Cove; entire Penn Cove extent designated as Audubon 
Important Bird Area

None 
mapped

14% 37% 14 acres (7%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 41% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         267          2.51 Penn Cove listed for Dissolved 
Oxygen (Cat. 5)

Rural residential development, with higher densities 
adjacent to Coupeville

Conditional shellfish growing area; 
entire south shoreline is mapped as 
Closed shellfish beach

Bald Eagle buffer Penn Cove mapped as Estuary / 2 mapped 
Seabird Colonies (Alcids)

Hardshell clam habitat; patchy eelgrass; entire Penn Cove 
extent designated as Audubon Important Bird Area

None 
mapped

1% 46% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         112          1.40 Penn Cove listed for Dissolved 
Oxygen (Cat. 5)

Rural residential development, with higher densities 
adjacent to Coupeville

Unclassified shellfish growing area; 
entire south shoreline is mapped as 
Closed shellfish beach

Bald Eagle buffer Penn Cove mapped as Estuary Hardshell clam habitat; patchy eelgrass; entire Penn Cove 
extent designated as Audubon Important Bird Area

None 
mapped

45% 77% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 0 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           59          0.46 Penn Cove listed for Dissolved 
Oxygen (Cat. 5)

Rural residential development, areas of smaller-lot 
shoreline residential development

Primarily unclassified shellfish growing 
area; Closed shellfish beach fronting 
Race Lagoon, Approved growing area 
and beach along public tidelands in 
central reach (only accessible via 
watercraft)

Bald Eagle buffer; Cliff Coastal lagoons Hardshell clam habitat; geoduck habitat at S end of reach; 
continuous and patchy eelgrass; limited areas of kelp 
fronting Race and Harrington Lagoons

Spawning 
nearshore 
at 
Harringto
n Lagoon; 
holding 
area 
offshore

3% 10% 13 acres (4%) Coastal cutthroat, Coho in 1 stream - 
presence/migration for all.  Nearshore areas 
are designated ESA critical habitat for 
Chinook (Puget Sound ESU) and bull trout.

1% 27% 4 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         476          1.59 Not listed

Rural residential development, areas of smaller-lot 
shoreline residential development

Approved shellfish growing area 
throughout reach; no mapped shellfish 
beaches

Bald Eagle buffer Holmes Harbor mapped estuary Pandalid shrimp habitat offshore; geoduck habitat along 
shoreline; continuous eelgrass

Spawning 
along 
shoreline; 
holding 
area 
offshore

22% 3% < 1 acre (< 
1%)

Coastal cutthroat through Honeymoon Lake 
/ Honeymoon Bay.  Nearshore areas are 
designated ESA critical habitat for Chinook 
(Puget Sound ESU) and bull trout.

0% 1% 6 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         264          1.64 Holmes Harbor listed for 
Dissolved Oxygen (Cat. 5)

Higher density shoreline residential development 
through Freeland; larger residential lots to NE and 
NW

Primarily Unclassified shellfish growing 
area, with Prohibited growing area 
fronting Freeland (S shoreline); 
Approved shellfish beach fronting 
Freeland

Cavity Nesting Ducks; Bald Eagle buffer; 
Wetland

Holmes Harbor mapped as estuary Pandalid shrimp habitat offshore; continuous eelgrass Spawning 
along 
shoreline; 
holding 
area 
offshore

24% 10% < 1 acre (< 
1%)

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 4% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         231          1.69 Holmes Harbor listed for 
Dissolved Oxygen (Cat. 5)

TO BE COMPLETED DURING NEXT DRAFT 
REPORT

Approved shellfish growing area 
throughout Holmes Harbor extent, 
Unclassified along Saratoga Passage; 
no mapped or classified shellfish 
beaches

Biodiversity Area and Corridor; Bald Eagle 
buffer

Holmes Harbor mapped as Estuary / Haulout 
site near Baby Point

Pandalid shrimp habitat offshore; geoduck habitat along 
shoreline; continuous eelgrass

Spawning 
along 
shoreline; 
holding 
area 
offshore

23% 0% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout.

0% 0% 14 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         610          1.00 Holmes Harbor listed for 
Dissolved Oxygen (Cat. 5)

TO BE COMPLETED DURING NEXT DRAFT 
REPORT

Approved shellfish growing area 
throughout reach; no mapped shellfish 
beaches

Bald Eagle buffer; Cliff Gray Whale habitat (majority of reach) Extensive Dungeness crab habitat; geoduck habitat along 
shoreline; continuous and patchy eelgrass

None 
mapped

25% 0% None 
mapped

None mapped (CCT along two short streams 
draining to shoreline in Langley).  Nearshore 
areas are designated ESA critical habitat for 
Chinook (Puget Sound ESU) and bull trout.

0% 3% 1 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           39          3.76 Not listed

TO BE COMPLETED DURING NEXT DRAFT 
REPORT

Approved shellfish growing area 
throughout reach; Prohibited shellfish 
beach near Sandy Point, no other 
mapped or classified shellfish beaches

Bald Eagle buffer Gray Whale habitat (majority of reach) Extensive Dungeness crab habitat; Pandalid shrimp 
habitat offshore; geoduck habitat along shoreline; 
continuous and patchy eelgrass

None 
mapped

16% 9% 2 acres (1%) None mapped (CCT along two short streams 
draining to shoreline in Langley).  Nearshore 
areas are designated ESA critical habitat for 
Chinook (Puget Sound ESU) and bull trout.

0% 2% 12 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         706          0.99 Fecal Coliform (Cat. 5); Fish 
Habitat (eelgrass) impacts from 
eutrophication surrounding 
Clinton Ferry Terminal (Cat. 4C)

Moderate density single family residential 
development.  Very few undeveloped parcels; 
typical residential setback is varied (generally 
between 75 & 200 feet), however significant mixed 
forest riparian vegetation remains intact

Waterfowl Concentration None mapped 0% 0% Coho migration / presence along stream just 
below outlet

93% 9% See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         103          1.16 Invasive Exotic Species 
(Eurasian water-milfoil; Cat. 4C)

60 32 1504 896 130

Existing land use is consistent with underlying 
zoning; agricultural uses along S, E, and W 
shorelines (little riparian vegetation especially along 
S and E shorelines) and rural residential along N 
shoreline (between lake and E Cross Island Rd., 
more intact riparian vegetation through wetland 
areas adjoining the shoreline)

Wood Duck None mapped 0% 0% Coastal cutthroat, Coho, fall chum in stream 
/ through lake area  - presence/migration for 
all

98% 81% See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           13        12.31 Kristoferson Crk. (immediately 
downstream of lake to Triangle 
Cove) listed for Dissolved 
Oxygen, Fecal Coliform, and pH 
(Cat. 5) 

No Data No Data No Data No Data 215

Land use is generally rural shoreline residential 
development and agriculture, with clearing of 
riparian vegetation common for both land uses.  

Waterfowl Concentration None mapped 0% 0% Coastal cutthroat, Coho, fall chum in stream 
/ through lake area  - presence/migration for 
all

99% 86% See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           90          4.24 Dioxin (Cat. 5) from rainbow 
trout tissue samples collected in 
lake

17 9 909 1792 17

Smith Island historically developed with a 
lighthouse and associated armoring - lighthouse 
abandoned and largely destructed by island 
erosion; unmanned navigation lights located on 
both islands 

Unclassified shellfish growing area; no 
mapped or classified shellfish beaches

All mapped under aquatic Seabird colonies on both islands; seal haulout 
sites

Red Sea Urchin habitat (Smith Island only); pandalid 
shrimp habitat offshore to E and SE

0% 0% None 
mapped

No streams on islands 0% 0% See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

 No 
County 
Parcel 
Info 

Not listed

Significant vacant land, limited uses associated 
with Naval Air Station (southern extent) / Rural 
residential development along shoreline (central 
portion) / State Park with limited facilities in 
shoreline area (northern extent);  significant 
undeveloped open space for all existing uses in 
shoreline area

Unclassified shellfish growing area; no 
mapped or classified shellfish beaches

Bald Eagle (habitat buffer areas identified) None mapped Red Sea Urchin habitat at northern reach (extending to 
Deception Island) / patchy Kelp mapped intermittently.  
Marine areas designated ESA critical habitat for Green 
Sturgeon (excluding naval restricted areas).

None 
mapped

3% 0% None 
mapped

None mapped within coastal streams.  
Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout excluding naval restricted areas.

0% 0% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           87        18.64 Not listed

Primarily public park lands; significant open space 
associated with uses throughout reach

Approved shellfish growing area; no 
mapped or classified shellfish beaches

Bald Eagle buffer; Cliff; Wetland; 8 acres of 
mapped Native Oaks and Grassland

None mapped Geoduck habitat fronting Swan Lake marine shoreline 
vicinity / patchy Kelp mapped intermittently / coastal 
lagoon areas extending north from Swan Lake. Marine 
areas designated ESA critical habitat for Green Sturgeon,

None 
mapped

0% 25% 73 acres 
(19%)

None mapped within coastal streams.  
Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU).

0% 43% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         346          3.98 Not listed

Primarily public park lands; significant open space 
associated with uses throughout reach

Unclassified shellfish growing area; no 
mapped or classified shellfish beaches

Bald Eagle buffer; Cliffs; 52 acres of mapped 
Native Oaks and Grassland

None mapped Mapped Seabird Colony (Alcids); Perego's Lagoon (34 
acres)

None 
mapped

0% 0% 36 acres 
(25%)

None mapped within coastal streams.  
Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) 
excluding naval restricted areas.

0% 19% 1 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           23        30.58 Not listed
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Reach Sheet Data Table

Label Key Description
 Length 

(Miles) 
 Length (Ft) 

 Landward 

Area (Acres) 

 Seward 

Area (Acres) 

 Toal Area 

(Acres) 

Coastal 

Floodplain

PSNERP Process 

Unit
Net Shore Drift Degradation Rating Shoreform Current Geomorphic Shoretype

Steep 

Slopes
Landslide Zoning Public Access Overwater Structures Shoreline Modifications

WW04 5 Crockett Lake, 
Keystone Ferry, Fort 
Casey State Park, and 
Driftwood Park

        8.77       46,282  1,288.36  1,022.99  2,311.34 46% 8058, 8059, 
5029

Southward drift at a divergence zone at 
Partridge Point extends around Admiralty Head 
and converges with northward drift inside 
Admiralty Bay.

Least (37%) / Less 
(63%) 

Barrier Beach (36%) / Bluff-backed Beach 
(58%) / Artificial (6%)

See reach map - feeder bluff, feeder bluff 
exceptional, and transport zones along W 
facing shoreline, long accretion shoreform 
fronting Crockett Lake and Keystone Ferry 
facility

0.04861 Landslide areas mapped at N 
and S ends of reach

Rural (73%) / Rural Agriculture 
(12%) / Rural Residential (7%) / 
Commercial Agriculture (5%) / Parks 
(3%)

Public lands and tidelands (some accessible only via 
watercraft) throughout majority of reach; County owned 
open space throughout much of Crockett Lake (small 
craft accessible);  public facilities and access associated 
with Keystone Ferry Terminal; significant access 
provided by Fort Casey Historical State Park and 
adjoining Ebey's Landing National Historical Reserve

Keystone Ferry Terminal (130 ft. long, 30 ft. wide 
pier; dolphin structures associated with pier); 2 piers 
at public boat launch; remnant pier immediately east 
of boat launch facility (piles and overwater structures 
remain)

Areas of significant modification; significant modification 
associated with Keystone Ferry Terminal (modification of 
connection between marine shoreline and Crockett Lake; 
riprap armoring fronting terminal facility); major boat launch 
facility immediately E of the ferry terminal,; groins / 
breakwaters at entrance to Keystone Harbor; riparian areas 
impacted by historic clearing within Fort Casey State Park; 
area of armoring along Ebey's Landing Rd. (and trail head 
facility) to the SE of Perego's Lagoon; bulkheads and 
armoring fronting residential development along Admiralty 
Bay

WW05 6 Lake Hancock         5.31       28,016     135.54     526.75     662.29 1% 5029, 5030 A broad divergence zone with northward and 
southward drift occurs along this reach. 

Least (50%) / Less 
(50%)

Barrier Beach (16%) / Barrier Lagoon (46%) / 
Bluff-backed Beach (38%)

See reach map - feeder bluff and feeder 
bluff exceptional, accretion shoreform 
fronting Lake Hancock (lagoon area is 
mapped with no appreciable drift)

0.19988 Extensive mapping of both 
along feeder bluffs to N and S 
of 'Lake' Hancock lagoon

Federal (59%) / Rural (21%) / Rural 
Residential (10%) / Rural Forest 
(10%)

Entire Lake Hancock lagoon federally owned, however 
no public access is provided; public tidelands accessible 
via watercraft at north end of reach

No overwater structures Limited modification at north end of reach with shoreline 
residential development; reach (including 'Lake' Hancock 
coastal lagoon) otherwise unmodified

WW06 7 Lagoon Point, South 
Whidbey State Park, 
Bush Point Lagoon, 
Mutiny Bay

      14.51       76,596     368.84  1,533.40  1,902.24 46% 5030 - 5032 Originating south of Lake Hancock this drift cell 
with southward drift convergences at Bush 
Point with another cell with northward drift that 
originates just east of Double Bluff.

Less (100%) Barrier Beach (33%) / Bluff-backed Beach 
(51%) / Artificial (16%)

See reach map - long reach is 
characterized by alternating areas of feeder 
bluff, transport, and accretion; some 
modified shoreline mapped

0.25329 Landslides mapped along 
Double Bluff Beach, feeder bluff 
areas flanking Bush Point and 
Lagoon Point;  toe erosion 
extensive N of Lagoon Point

Rural (82%) / Rural Residential 
(10%) / Parks (6%) / Rural Forest 
(2%)

Double Bluff Park in WW07 provides significant access 
to Double Bluff Beach extending along southern reach 
shoreline; Mutiny Bay Boat Launch provided at 
Robinson Rd. end (adjacent to unimproved County park 
property); public tidelands accessible via watercraft SE 
of Bush Point; Sandpiper Lane Beach Access at Bush 
Point; Significant access via South Whidbey Island State 
Park (4,500 ft of shoreline; overnight camping); Beach 
access at Lagoon Point (North via S Shell St. and South 
via E Salmon St.)

Approximately 100 private residential piers/docks (T-
shaped with docks parallel to the shoreline) and 1 
community pier/dock and boat launch within 'cove' 
community at Lagoon Point (structures closely 
spaced in protected cove adjoining Admiralty Inlet); 
several other individual piers along Mutiny Bay 
shoreline (no clustering - all appear to be private)

Armoring focused in several short reaches, primarily fronting 
and within Lagoon Point community (significant modification 
of shoreline in dense residential area, both within internal 
waterways and along Admiralty Inlet shoreline; riprap 
breakwaters at mouth of cove; dredging required for 
maintenance of community waterways); similarly intense 
modification of Admiralty Inlet shoreline at Bush Point; 
limited modification associated with residential development 
along Mutiny Bay

WW07 8 Useless Bay, Deer 
Lagoon

        6.97       36,805     729.41     605.56  1,334.97 52% 5031 - 5033 Northeastward drift originating east of Double 
Bluff converges in Useless Bay with the 
terminus of another cell with northward drift 
originating at Scatchet Head. 

Least (46%) / Less 
(54%)

Barrier Beach (46%) / Bluff-backed Beach 
(14%) / Artificial (25%) / Barrier Estuary (15%)

See reach map - feeder bluff shorelines 
flanking accretion shoreform fronting Deer 
Lagoon along Useless Bay (tidal areas of 
lagoon area are mapped with no 
appreciable drift)

0.04443 Landslides and toe erosion 
mapped along both ends of 
reach shoreline

Rural (59%) / Rural Agriculture 
(29%) / Rural Residential (10%) / 
Commercial Agriculture (2%)

County owned Sunlight Beach access near end of 
Sunlight Beach Rd.; 20 acres of Deer Lagoon is County 
open space; Double Bluff Park to the SW of Deer 
Lagoon ( >1 acre; significant access to Double Bluff 
Beach extending E)

No overwater structures Limited modification outside of Deer Lagoon system 
(substantial alteration of lagoon, including dikes / tide gates 
separating western and eastern portions from tidal 
influence); bulkheads and hardening front residential 
development along east end of Useless Bay (most lots to 
the west along barrier beach have no bulkhead)

WW08 9 Dave Mackie Park         5.74       30,290     370.97     710.42  1,081.39 63% 5033, 5034 This reach encompasses most of the length of 
a drift cell with northward drift from Scatchet 
Head to Useless Bay

Least (97%) / Less 
(3%)

Barrier Beach (11%) / Bluff-backed Beach 
(78%) / Artificial (11%)

See reach map - relatively long reach is 
characterized by alternating areas of feeder 
bluff, transport, and accretion (two primary 
areas of accretion depicted in oblique 
photos B and D)

0.22718 Toe erosion at reach's southern 
feeder bluff

Rural (57%) / Rural Agriculture 
(11%) / Rural Forest (5%) / 
Commercial Agriculture (27%)

Dave Mackie Park (County facility; 4 acres located in the 
Maxwelton vicinity); public tidelands mapped in area 
fronting Sills Rd.

One pier inventoried in Maxwelton vicinity Limited modification within reach associated with shoreline 
development in Maxwelton community (including armoring 
and boat launch at Dave Mackie County Park)

WW09 10 Cultus Bay         6.17       32,592     272.97     517.68     790.65 65% 5033 - 5035, 
8001

A drift cell with northward drift from Scatchet 
Head converges at the head of Cultus Bay with 
another cell with northward drift along the east 
shore of the bay, originating at Possession 
Point. 

Least (4) / Less (3%) 
/ Moderate (49%) / 
More (44%)

Barrier Beach (21%) / Bluff-backed Beach 
(14%) / Artificial (45%) / Barrier Estuary (13%)

See reach map - modified shoreline 
(primarily SW of bay) and feeder bluff 
(primarily SE of bay) with accretion 
shoreform fronting inner bay shoreline

0.10441 Extensive mapping at S end of 
reach (feeder bluff area)

Rural (54%) / Rural Agriculture 
(19%) / Rural Forest (12%) / 
Commercial Agriculture (15%)

Extensive public tidelands through Cultus Bay Approximately 70 private residential piers/docks (T-
shaped with docks parallel to the shoreline) and 2 
community piers/docks and boat launch (adjacent 
to E community pier) within internal waterway on SE 
shoreline of Cultus Bay

Armoring focused in several short reaches fronting the SE 
and SW shorelines of Cultus Bay; SE shoreline modification 
is primarily riprap fronting a single row of shoreline 
residential properties (backed by Driftwood Dr.); more 
substantial SW modification surrounds 'Sandy Hook Dr.' 
community (significant modification of shoreline in dense 
residential area, both within internal waterway and along 
Cultus Bay shoreline; riprap breakwaters/groins at either end 
of 'Sandy Hook'
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Reach Sheet Data Table

Label

CAM01WW04

WW05

WW06

WW07

WW08

WW09

Land Use   Shellfish and Aquaculture Shoreland Habitat & Species Marine Habitat & Species Significant & Unique Features Herring Sandlance Smelt Lagoons Salmonid Fish Use
Wetlands 

(Lakes)

Wetlands 

(Land)

Stream 

Mouths
Reach Summary

Restoration 

Opportunities

Management 

Issues
 # of Parcels 

 Avg Parcel 

Size

(Acres) 

Water Qaulity Max Depth Mean Depth
Lake 

Volume

Drainage

Area

Lake 

Altitude

Primarily public park lands; significant open space 
associated with uses throughout reach; major 
public shoreline facilities at Keystone Harbor; 
shoreline residential development to the E of 
harbor

Unclassified shellfish growing area; no 
mapped or classified shellfish beaches

Bald Eagle buffer; Cliffs; Wetlands; 3 acres of 
mapped Native Oaks and Grassland

Waterfowl Concentration through Crockett Lake 
lagoon

Mapped Seabird Colony (Alcids); Admiral's Lagoon - 14 
acres; Crockett Lake is a brackish coastal lagoon with salt-
marshes and associated freshwater wetlands - designated 
as Audubon Important Bird Area

None 
mapped

0% 2% 18 acres (1%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU)

0% 82% 4 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         345          6.54 Not listed

Federally owned open space throughout Lake 
Hancock lagoon area, rural residential 
development behind bluffs along Admiralty Inlet 
shoreline

Unclassified shellfish growing area; no 
mapped or classified shellfish beaches

Cliffs; Wetland Lagoon; Slough; Waterfowl Concentration; 
Shorebird Concentration (all focused at Lake 
Hancock lagoon)

Geoduck habitat along Admiralty Inlet shoreline (N and S 
portions of reach) / limited hardshell clam habitat / 
continuous eelgrass extending along shoreline and into 
Lake Hancock lagoon / patchy Kelp mapped intermittently 

None 
mapped

0% 0% None 
mapped

Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU)

0% 9% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

           85          7.63 Not listed

High density shoreline development at Lagoon 
Point and Bush Point; rural residential development 
and park land in other areas of reach

Unclassified shellfish growing area 
except in aquatic area fronting Mutiny 
Bay (Approved); no mapped or 
classified shellfish beaches

Bald Eagle buffer; Cliffs; Old Growth / mature 
forest

Band-tailed Pigeon, Old-growth / Mature Forest 
(both located between Lagoon and Bush 
Points); Waterfowl Concentration; Haulout sites 
at Double Bluff Point and Bush Point

Geoduck habitat / extensive hardshell clam habitat / 
continuous eelgrass / patchy Kelp mapped intermittently / 
Blue Point Lagoon - 3 acres

None 
mapped

3% 1% 3 acres  (1%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU)

0% 10% 12 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         924          0.99 Dissolved Oxygen (Cat. 5)

County owned open space area (Deer Lagoon); 
small lot shoreline residential development

Area fronting Useless Bay is a 
Prohibited shellfish growing area, other 
aquatic areas within reach are 
Approved; Double Bluff Beach is an 
Approved shellfish beach 

Bald Eagle buffer; Cliffs; Wetlands Lagoon; Slough; Waterfowl Concentration; 
Shorebird Concentration (all focused at Lake 
Hancock lagoon)

Geoduck habitat / Dungeness crab throughout Useless 
Bay / extensive hardshell clam habitat /patchy eelgrass / 
limited areas of patchy Kelp mapped intermittently / Deer 
Lagoon - 136 acres, designated as Audubon Important 
Bird Area

None 
mapped

3% 3% 332 acres 
(45%)

Coastal cutthroat, Coho, fall chum in stream 
draining from Lone Lake to Deer Lagoon  - 
presence/migration for all.  Nearshore areas 
are designated ESA critical habitat for 
Chinook (Puget Sound ESU)

0% 82% 6 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         427          2.48 Dissolved Oxygen (Cat. 5)

TO BE COMPLETED DURING NEXT DRAFT 
REPORT

Approved shellfish growing area except 
Prohibited area fronting large 
associated wetland in central portion of 
reach; Prohibited shellfish beach in the 
Prohibited growing area, no other 
mapped or classified shellfish beaches

Bald Eagle buffer; Cliffs; Wetlands None mapped Area fronting salmon stream is only known area with 
documented juvenile rearing (see Map 5) / geoduck 
habitat / Dungeness crab throughout Useless Bay / patchy 
eelgrass

None 
mapped

3% 3% 1 acre (< 1%) Coastal cutthroat, Coho, fall chum in stream 
draining to large wetland associated with 
marine shoreline  - known spawning as well 
as migration / presence.  Nearshore areas 
are designated ESA critical habitat for 
Chinook (Puget Sound ESU).

0% 63% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         250          3.93 Dissolved Oxygen (Cat. 5)

TO BE COMPLETED DURING NEXT DRAFT 
REPORT

Primarily an Unclassified shellfish 
growing area, surrounded by approved 
growing areas to the W and E; Closed 
as a shellfish beach

Bald Eagle buffer; Cliffs; Wetlands Waterfowl Concentration Geoduck habitat / Dungeness crab throughout Useless 
Bay / extensive hardshell clam habitat /patchy eelgrass / 
limited areas of patchy Kelp mapped intermittently 

None 
mapped

10% 27% 20 acres (7%) Nearshore areas are designated ESA critical 
habitat for Chinook (Puget Sound ESU) and 
bull trout along Cultus Bay shoreline.

0% 55% 2 See Reach 
Sheet

See Reach 
Sheet

See Reach 
Sheet

         319          1.49 Dissolved Oxygen (Cat. 5)

Page 6 of 6
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Glossary 
- A - 

Accretion means the gradual or imperceptible increase or extension of land by natural forces acting over 
a long period of time. 

Adfluvial Fish means fish species that spend most of their life cycle in a lacustrine or lake environment, 
but return to rivers and streams to reproduce. 

Adverse Impact means an impact that can be measured or is tangible and has a reasonable likelihood of 
causing moderate or greater harm to ecological functions or processes or other elements of the shoreline 
environment. 

Aggradation means the accumulation of sediment in rivers and nearby landforms. Aggradation occurs 
when sediment supply exceeds the ability of a river to transport the sediment. 

Algal Bloom means a proliferation of algae in a lake, stream, or pond.  Algal blooms often cause water 
quality problems because as the algal bloom dies, the decomposition process uses dissolved oxygen 
from the water.  . 

Alluvial Fan means a fan-shaped deposit of sediment and organic debris formed where a stream flows or 
has flowed out of a mountainous upland onto a level plain or valley floor.  Sediment is deposited because 
of a sudden change in sediment transport capacity (e.g., significant change in slope or confinement). 

Alluvium is a general term for clay, silt, sand, gravel, or similar other unconsolidated materials, deposited 
during comparatively recent geologic time by a stream or other body of running water, as a sorted or 
semi-sorted sediment in the bed of the stream or on its floodplain or delta. 

Alteration means any human-induced change in an existing condition. Alterations include, but are not 
limited to, grading, filling, channelizing, dredging, clearing (vegetation), draining, construction, 
compaction, excavation, or any other activity that changes the character of the area. 

Anadromous Fish means fish species that spend most of their life cycle in salt water, but return to fresh 
water to reproduce.  

Anthropogenic Sources means that the result or occurrence originated from the activity of humans. 
Anthropogenic sources include industry, agriculture, mining, transportation, construction, and residences.  

Appurtenance means development that is connected to the use and enjoyment of a single-family 
residence and is located landward of the OHWM and/or the perimeter of a wetland. Appurtenances 
include a garage, deck, driveway, utilities, fences and grading which does not exceed 250 cubic yards 
(except to construct a conventional drainfield). 

Aquifer means an underground layer of water-bearing permeable rock or unconsolidated materials 
(gravel, sand, silt, or clay) from which groundwater can be usefully extracted from a well. 

Archaeological Object means an object that provides physical evidence of an indigenous and subsequent 
culture including material remains of past human life such as monuments, symbols, tools, facilities, 
graves, skeletal remains and technological byproducts. 

Archaeology means the systematic, scientific study of the human past through time. 



Island County SMP Update - Inventory and Characterization Report 

Page D-2 ESA 
 March 2012 

Armoring means the addition of structures or material along the shoreline to decrease the impact of 
waves and currents or to prevent the erosion of banks or bluffs. 

Artifact means a human-made object, such as a tool, weapon or ornament, especially those of 
archaeological or historical interest. 

Assimilative Capacity means the capacity of a natural body of water to receive wastewater or toxic 
materials without deleterious effects and without damage to aquatic life or humans who consume the 
water. 

Associated Wetlands means wetlands that are in proximity to and either influence or are influenced by a 
shoreline stream, lake or tidal water.  This influence includes, but is not limited to, one or more of the 
following:  periodic inundation, location within a floodplain, or hydraulic continuity (WAC 173-22-040). 

Avulsion means an abrupt channel change to a river or stream, usually caused by a flood event. 

- B - 

Basin means the area drained by a river and its tributaries or a depressed area with no surface outlet. 

Bedlands means those submerged lands below the line of navigability of navigable lakes and rivers. 

Bedload means the particles that are transported in the water above the streambed by rolling, sliding, 
and/or saltating. 

Bedrock is a general term for rock, typically hard, consolidated geologic material, that underlies soil or 
other unconsolidated, superficial material or can be exposed at the surface. 

Berm means one or several accreted linear mounds of sand and gravel generally paralleling the shore at 
or landward of OHWM; berms are normally stable because of material size or vegetation, and are 
naturally formed by littoral drift. 

Best Management Practices or BMPs means conservation practices or systems of practices and 
management measures that control soil loss, reduce water quality degradation, minimize impacts to 
surface waters, and control site runoff. 

Bioengineered Shoreline Stabilization means biostructural and biotechnical alternatives to hardened 
structures (bulkheads, walls) for protecting slopes or other erosive features. Bioengineered stabilization 
uses vegetation, geotextiles, geosynthetics and similar materials. An example is Vegetated Reinforced 
Soil Slopes (VRSS), which use vegetation arranged and embedded in the ground to prevent shallow 
mass movement and surficial erosion. 

Biological Oxygen Demand means the amount of oxygen required for the oxidation of the organic matter 
in a water sample or a waterbody.  

Biotic means relating to life and living organisms, or caused by living organisms. 

Biotoxin means a toxic substance of biological origin. 

Boat Ramp means an inclined slab, set of pads, rails, planks, or graded slope used for launching boats 
with trailers or occasionally by hand. 

Boathouse means any roofed and enclosed structure built onshore or offshore for storage of watercraft or 
floatplanes. 



Island County SMP Update - Inventory and Characterization Report 

ESA Page D-3 
March 2012 

Bog means a type of wetland dominated by mosses that form peat. Bogs are very acidic, nutrient-poor 
systems, fed by precipitation rather than surface inflow, with specially adapted plant communities. 

Braided Channel means to branch and rejoin repeatedly to form an intricate pattern or network of small 
interlacing stream channels. 

Branch means a small stream that flows into another, usually larger, stream. 

Break Bulk means any material that must be loaded individually; it is commonly associated with shipping 
cargo. 

Buffer (Buffer Zone) means the area adjacent to a shoreline and/or critical area that separates and 
protects the area from adverse impacts associated with adjacent land uses. 

Bulkhead means a wall-like structure such as a revetment that is placed parallel to the shoreline (at or 
near the OHWM) primarily for retaining uplands and fills prone to sliding or sheet erosion and to protect 
uplands and fills from erosion by waves or currents. 

- C - 

Candidate means a species considered for listing as threatened or endangered under the Endangered 
Species Act, indicating that there is a possibility that the species has potential to be at risk of becoming 
threatened or endangered in the foreseeable future.  

Cascade means a waterfall, especially a small fall or one of a series of small falls, descending over 
steeply slanting rocks.  

Catchment Area means an area surrounded by a continuous ridge within which all runoff is expected to 
join into a single stream; it extends from the point of junction of the stream to the highest point of the 
catchment ridge. 

Channel Migration Zone means the area along a river or stream within which the channel can reasonably 
be expected to migrate over time as a result of normally occurring processes. It encompasses the area of 
current and historic lateral stream channel movement that is subject to erosion, bank destabilization, rapid 
stream incision, and/or channel shifting, as well as adjacent areas that are susceptible to channel erosion.  

Channelization means the straightening, relocation, deepening or lining of stream channels, including 
construction of continuous revetments or levees, for the purpose of preventing gradual, natural stream 
meander and progression. 

Colluvium is a general term applied to any loose, heterogeneous (mixed), and incoherent mass of soil 
material and/or rock fragments deposited by rainwash, sheetwash or slow continuous downslope creep; it 
usually collects at the base of gentle slopes or hillsides.  

Comprehensive Plan means the guiding policy document for all land use and development regulations in 
a defined area and for regional services throughout the area including transit, sewers, parks, trails and 
open space.  

Confluence means a place of meeting of two or more streams; the point where a tributary joins the main 
stream. 

Conservation means the prudent management of rivers, streams, wetlands, wildlife and other 
environmental resources in order to preserve and protect them. This includes the careful use of natural 
resources to prevent depletion or harm to the environment. 
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Conservation Easement means a legal agreement that the property owner enters into to restrict uses of 
the land and conserve natural resources. The easement is recorded on a property deed, is attached to 
the land, and is legally binding on all present and future owners of the property. 

Contaminant means any chemical, physical, biological, or radiological substance that does not occur 
naturally in groundwater, air, or soil or that occurs at concentrations greater than natural levels. 

County means Island County, Washington. 

Critical Aquifer Recharge Area or CARA means an area designated by WAC 365-190-080(2) that is 
determined to have a critical recharging effect on aquifers (i.e., maintain the quality and quantity of water) 
used for potable water as defined by WAC 365-190-030(2). 

Critical Areas means the following areas designated in RCW 36.70.030: critical aquifer recharge areas, 
wetlands, geologically hazardous areas, frequently flooded areas, and fish and wildlife habitat 
conservation areas. 

Critical Habitat means habitat areas with which endangered, threatened, sensitive or monitored plant, 
fish, or wildlife species have a primary association (e.g., feeding, breeding, rearing of young, migrating). 
Such areas are identified herein with reference to lists, categories, and definitions promulgated by the 
Washington Department of Fish and Wildlife as identified in WAC 232-12-011 or 232-12-014; in the 
Priority Habitats and Species (PHS) program of the Department of Fish and Wildlife; or by rules and 
regulations adopted by the U.S. Fish and Wildlife Service, National Marine Fisheries Service, or other 
agency with jurisdiction for such designations. 

- D - 

Dam means a barrier across a stream or river to confine or regulate flow or raise water levels for 
purposes such as flood or irrigation water storage, erosion control, power generation, or collection of 
sediment or debris. 

Debris Flow means a moving mass of rock fragments, soil, and mud but more than half of the particles 
are larger than sand size. It is a general term that describes a mass movement of sediment mixed with 
water and air that flows readily down slopes. 

Deciduous means falling off or shed seasonally or at a certain stage of development in the life cycle, as in 
plant leaves. 

Deepwater Habitats means permanently flooded lands. Deepwater habitats include environments where 
surface water is permanent and often deep, so that water, rather than air, is the principal medium in which 
the dominant organisms live. The boundary between wetland and deepwater habitat in the riverine and 
lacustrine systems lies at a depth of two meters (6.6 feet) below low water; however, if emergent 
vegetation, shrubs, or trees grow beyond this depth at any time, their deepwater edge is the boundary. 

Degradation as it pertains to riverine morphology means the lowering of a streambed due to such factors 
as increased scouring. 

Denitrification means the conversion of nitrate (NO3-) to gaseous nitrogen (N2) by bacteria. In wetlands 
and riparian zones, denitrification can remove excess nitrogen resulting from agricultural runoff and 
residential fertilizers.  

Deposition means the laying, placing, or accumulation of any material.  
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Detrital as it pertains to geology is the adjective form of “detritus,” which is loose rock or mineral material 
that is worn off or removed by mechanical means; especially fragmented material such as sand, silt, and 
clay that is derived from older rocks and moved from its place of origin. 

Development means a use consisting of the construction or exterior alteration of structures, dredging, 
drilling, dumping, filling; removal of any sand, gravel or minerals; bulkheading; driving of pilings; placing of 
obstructions; or any project of a permanent or temporary nature that interferes with the normal public use 
of the surface of the waters overlying lands subject to the Shoreline Management Act at any state of 
water level.  

Dike or Diking means an artificial wall, embankment, ridge, or mound, usually of earth or rock fill, built 
around a relatively flat, low lying area to protect it from flooding.  

Dissolved Oxygen means the amount of oxygen, in parts per million by weight, dissolved in water, 
generally expressed in milligrams per liter (mg/L). 

Distinct Population Segment or DPS means a subgroup of a vertebrate species that is treated as a 
species for purposes of listing under the Endangered Species Act. It is required that the subgroup be 
separable from the remainder of and significant to the species to which it belongs. 

Dock means all platform structures or anchored devices in or floating upon waterbodies to provide 
moorage for pleasure crafts or landing for water-dependent recreation, including but not limited to floats, 
swim floats, floatplane moorages, and water ski jumps. Launch ramps are excluded. 

Downcutting means stream erosion in which the cutting is directed in a downward direction. 

Dredging is the removal or excavation of bottom sediments and is carried out at least partly underwater. 

- E - 

Ecological Functions or Shoreline Functions means the work performed or role played by the physical, 
chemical, and biological processes that contribute to the maintenance of the aquatic and terrestrial 
environments that constitute the shoreline's natural ecosystem. See WAC 173-26-200 (2)(c). Functions 
include, but are not limited to, habitat diversity and food chain support for fish and wildlife, groundwater 
recharge and discharge, high primary productivity, low flow stream water contribution, sediment 
stabilization and erosion control, storm and floodwater attenuation and flood peak desynchronization, and 
water quality enhancement through biofiltration and retention of sediments, nutrients, and toxicants. 
These beneficial roles are not listed in order of priority. 

Ecoregion means a relatively large area of land or water containing geographically distinct assemblages 
of natural communities and species. 

Ecosystem Processes or Ecosystem-wide Processes means the suite of naturally occurring physical and 
geologic processes of erosion, transport, and deposition; they can include specific chemical processes 
that shape landforms within a specific shoreline ecosystem and determine both the types of habitat and 
the associated ecological functions. 

Ecosystem Diagnosis and Treatment or EDT Modeling means the application of an analytical computer 
model that is able to link species’ population abundances to varying habitat conditions in order to predict 
the response of a species to various conditions; it is able to predict the amount of increase or decrease of 
a population in response to habitat conditions. 

Embankment means a linear structure, usually of earth or gravel, constructed to extend above the natural 
ground surface and designed to prevent water from overflowing a level tract of land.  
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Embayment means a bay, either the deep indentation or recess of a shoreline, or the large body of water 
thus formed. 

Emergent means non-woody, erect wetland plant species that typically grow emerging from flooded areas 
and shallow marshes. 

Emergent Wetland means a wetland with at least 30 percent of the surface area covered by erect, rooted, 
herbaceous vegetation as the uppermost vegetative strata. 

Endangered as it relates to species or habitats means listed and protected under the Endangered 
Species Act, indicating that the described species is in danger of extinction throughout all or a significant 
portion of its range.  

Enhancement means actions performed within an existing degraded shoreline, critical area and/or buffer 
to intentionally increase or augment one or more functions or values of the existing area. Enhancement 
actions include, but are not limited to, increasing plant diversity and cover, increasing wildlife habitat and 
structural complexity (snags, woody debris), installing environmentally compatible erosion controls, or 
removing non-indigenous plant or animal species. 

Environment Designation means a categorical classification of a land parcel that reflects the type of 
development that has or should take place in a given area.   

Erosion means a process whereby wind, rain, water and other natural agents mobilize, transport, and 
deposit soil particles. 

Erosion Hazard Areas means lands or areas underlain by soils identified by the U.S. Department of 
Agriculture Natural Resource Conservation Service (NRCS) as having a high potential to destabilize in 
the future.  Severe or Very Severe as it pertains to erosion means hazards and areas subject to impacts 
from lateral erosion related to moving water, such as river channel migration and shoreline retreat. 

Estuary means a partially enclosed, coastal body of water that has an unhindered connection to the 
ocean and is fed by one or more freshwater streams or rivers. 

Eutrophic means having waters rich in mineral and organic nutrients that promote a proliferation of plant 
life, especially algae.  After the algae population explodes, bacterial degradation reduces the dissolved 
oxygen content of the water and often causes harm to other aerobic organisms. 

Eutrophication is the process by which waters become more “eutrophic”. 

Evolutionarily Significant Unit or ESU means a population of organisms that is considered distinct for 
purposes of conservation. Delineating ESUs is important when considering conservation actions. This 
term can apply to any species, subspecies, geographic race, or population. 

Excavation means the disturbance, displacement and/or disposal of unconsolidated earth material such 
as silt, sand, gravel, soil, rock or other material from all areas landward of OHWM. 

- F - 

Fecal Coliform means a group of bacteria that are commonly associated with feces produced by humans, 
mammals and birds and that can be found in untreated sewage water.   

Feeder Bluff means a primary sediment input area that can feed miles of beaches. 
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Fill Material means any solid or semi-solid material, including rock, sand, soil, clay, plastics, construction 
debris, wood chips, overburden from mining or other excavation activities, and materials used to create 
any structure or infrastructure, that when placed, changes the grade or elevation of the receiving site. 

Filling means the act of transporting or placing by any manual or mechanical means fill material from, to, 
or on any soil surface, including temporary stockpiling of fill material. 

Fish and Wildlife Habitat Conservation Areas (FWHCA) are areas important for maintaining species in 
suitable habitats within their natural geographic distribution so that fragmented populations are not 
created. 

Fish Habitat means a complex of physical, chemical, and biological conditions that provide the life 
supporting and reproductive needs for a species or life stage of fish. Although the habitat requirements of 
a species depends on its age and activity, the basic components of fish habitat in rivers, streams, ponds, 
and nearshore areas include, but are not limited to, clean water; appropriate temperatures; adequate 
water depth and velocity; appropriate substrates for spawning; adequate supply of aquatic and terrestrial 
insects; and unimpeded passage. 

Fisheries means all species of fish and shellfish (commonly or regularly originating or harvested 
commercially for human sustenance and sport), combined with the aquatic plants, animals and habitat 
needed for continued propagation and growth of such species. 

Fisheries Enhancement means actions taken to rehabilitate, maintain or create fisheries habitat, including 
but not limited to hatcheries, spawning channels, lake rehabilitation, and planting of fisheries stocks. 
Fisheries enhancement differs from aquaculture in that the increase in fisheries stocks eventually 
becomes available for public rather than private harvest. 

Float means a floating platform similar to a dock that is anchored or attached to pilings. 

Flood or Flooding means a general and temporary condition of partial or complete inundation of normally 
dry land areas due to the overflow of inland waters and/or the unusual and rapid accumulation of runoff of 
surface waters from any source. 

Flood Insurance Rate Map or FIRM means the map that displays the federally designated floodplains in a 
specific location. Such maps are used in city and county planning, in the insurance industry, and by 
individuals who want to avoid moving into a home at risk of flooding or who want to know how to protect 
their property.  

Flooding Regime means the temporal pattern during which flooding occurs. 

Floodplain or FEMA Floodplain means all federally-designated lands along a river or stream that may be 
inundated by the base flood of a river or stream. 

Floodplain Management means a long-term program to reduce flood damages to life and property and to 
minimize public expenses due to floods through a comprehensive system of planning, development 
regulations, building standards, structural works, monitoring and warning systems. 

Floodway means the area, as identified in a master program, that either:  

1. has been established in federal emergency management agency flood insurance rate maps or 
floodway maps, or  

2. those portions of a river valley lying streamward from the outer limits of a watercourse upon which 
flood waters are carried during periods of flooding that occur with reasonable regularity, although not 
necessarily annually 
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Flume means an artificial inclined channel used for conveying water for industrial purposes, such as 
power production.  

Fluvial means of or pertaining to a river; a system that is influenced by a river or rivers.  

Forage Fish means small fish which breed prolifically and serve as food for predatory fish. 

Forest Land means all land that is capable of supporting a merchantable stand of timber and is not being 
actively used, developed, or converted in a manner that is incompatible with timber production. 

Forest Practices means any activity conducted on or directly pertaining to forest land and relating to 
growing, harvesting, or processing of timber; including, but not limited to: (1) road and trail construction; 
(2) fertilization; (3) prevention and suppression of diseases and insects; or other activities that qualify as a 
use or development subject to the Shoreline Management Act. Excluded from this definition is 
preparatory work such as tree marking, surveying and removal of incidental vegetation such as berries, 
greenery, or other natural products whose removal cannot normally be expected to result in damage to 
shoreline natural features. Also excluded from this definition is preparatory work associated with the 
conversion of land for non-forestry uses and developments. Log storage away from forest land is 
considered under industry. 

Forested Wetland means a wetland that supports a forested canopy over more than 30 percent of the 
habitat area as defined by the U.S. Fish and Wildlife Service Classification System for wetlands.  

Fork as it pertains to a riverine system means a place where two or more streams join to form a larger 
waterway.  

Freeboard means the additional height above the recorded or design high-water mark of an engineering 
structure, such as a dam, seawall, flume, or culvert, that represents an allowance against overtopping by 
transient disturbances, including waves induced by surge or landslides. 

Frequently Flooded Areas means lands in the floodplain subject to a one percent or greater chance of 
flooding in any given year and those lands that provide important flood storage, conveyance and 
attenuation functions, as determined by a local government in accordance with WAC 365-190-080(3). 
Classifications of frequently flooded areas include, at a minimum, the 100-year floodplain designations of 
the Federal Emergency Management Agency and the National Flood Insurance Program. 

Fry as it pertains to fisheries means juvenile fish. 

Function Assessment or Functions and Values Assessment mean a set of procedures, applied by a 
qualified consultant, to identify the ecological functions being performed in a shoreline or critical area, 
usually by determining the presence of certain characteristics, and determining how well the area is 
performing those functions. Function assessments can be qualitative or quantitative and may consider 
social values potentially provided by area. Function assessment methods must be consistent with Best 
Available Science. 

- G - 

Gabions are composed of masses of rock, rubble, or masonry tightly enclosed, usually by wire mesh, to 
form massive blocks. They are used to form walls on beaches to retard wave erosion or as foundations 
for breakwaters or jetties. 

Game Fish means those species of fish that are classified by the Washington Department of Fish and 
Wildlife as game fish (WAC 232-12-019). 
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Gastropod means a mollusk (such as snails and slugs) usually with a univalve shell or no shell, and a 
distinct head bearing sensory organs. 

Geologically Hazardous Areas means areas that, because of their susceptibility to erosion, sliding, 
earthquake, or other geological events, pose unacceptable risks to public health and safety and may not 
be suited for commercial, residential, or industrial development. 

Geologically Unstable means the relative instability of a shoreform or landform for development purposes 
over the long term or the intended life of any proposed structure. Soil, slope, ground or surface water, 
other geologic conditions, vegetation and effects of development are common factors that contribute to 
instability. Areas characterized by banks or bluffs composed of unconsolidated alluvial or glacial deposits 
(till and drift material), severely fractured bedrock, active and substantial erosion, substantially deformed 
trees and shrubs, or active or inactive earth slides are likely to be considered geologically unstable.  

Geomorphic means pertaining to or like the form or figure of the earth. 

Geomorphology is the shape or form of a natural surface or object (as well as the study of the forms of 
the land surface and the processes producing them). 

Geomorphic Shoretype – A classification system for Puget Sound shorelines focused on underlying 
geology, tidal influence, and weather exposure.  Shoretypes common to the Island County marine 
shorelines include the following: 

• Accretion shoreforms (areas where gradual addition of sediment to the beach leads to 
increases in shoreline elevation and/or seaward expansion of the shoreline) 

• Feeder bluffs and feeder bluff exceptional (areas of substantial sediment input into the net 
shore drift system; feeder bluffs have periodic sediment input with a longer recurrence interval as 
compared to feeder bluff exceptional areas) 

• Transport zones (areas that do not contribute appreciable amounts of sediment to the net shore 
drift system, and that do not experience long-term accretion) 

• Modified (areas that have been altered to a state where it was unknown during mapping efforts 
whether or not sediment was it contributed) 

• No appreciable drift (areas where there is no appreciable amount of sediment transport) 
 

Glacial Outwash means the stratified detritus (chiefly sand and gravel) removed from a glacier by 
meltwater streams and deposited in front of or beyond the terminal moraine or along the margin of an 
active glacier. 

Glacial Drift means drift transported by glacier or icebergs, and deposited directly on land or in the sea.  

Glaciation means having been covered with a glacier or subject to glacial epochs in the past. 

Glide means a gently flowing, calm reach of shallow water in a stream.  

Gorge means a narrow, deep valley with nearly vertical rocky walls, enclosed by mountains, smaller than 
a canyon, and more steep-sided than a ravine.  

Gradient means the degree of inclination, or rate of ascent or descent, of an inclined part of the earth's 
surface with respect to the horizontal; it is the steepness of a slope. It is expressed as a ratio (vertical to 
horizontal), a fraction (such as meters/ kilometers or feet/miles), a percentage (of horizontal distance), or 
an angle (in degrees). 

Grading means the movement or redistribution of the soil, sand, rock, gravel, sediment, or other material 
on a site in a manner that alters the natural contour of the land. 
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Groundwater means all the water that exists beneath the land surface or beneath the bed of any stream, 
lake or reservoir, or other body of surface water.   

Growth Management Act or GMA means RCW 36.70A and 36.70B, as amended. 

- H - 

Habitat means the natural environment in which an organism normally lives or occurs.   

Hazardous Area means any shoreline area which is hazardous for intensive human use or structural 
development due to inherent and/or predictable physical conditions such as, but not limited to, 
geologically hazardous areas, frequently flooded areas, and coastal high hazard areas. 

Hazardous Substance means any liquid, solid, gas, or sludge, including any material, substance, product, 
commodity, or waste, regardless of quantity, that exhibits any of the physical, chemical or biological 
properties described in WAC 173-303-090 or 173-303-100. 

Headland means the source of a stream. 

Headwater means the source and upper part of a stream, especially of a large stream or river, including 
the upper drainage basin.  

Historic Site means those sites that are eligible or listed on the Washington Heritage Register, National 
Register of Historic Places or any developed historic registry formally adopted by a local government. 

Hydric Soil means a soil that is saturated, flooded or ponded long enough during the growing season to 
develop anaerobic conditions in the upper part. The presence of hydric soil shall be determined following 
the methods described in the Washington State Wetland Identification and Delineation Manual (RCW 
36.70A.175). 

Hydrologic Soil Groups means soils grouped according to their runoff-producing characteristics under 
similar storm and cover conditions. Properties that influence runoff potential are depth to seasonally high 
water table, intake rate and permeability after prolonged wetting, and depth to a low permeable layer. 
Hydrologic soil groups are normally used in equations that estimate runoff from rainfall, but can be used 
to estimate a rate of water transmission in soil. There are four hydrologic soil groups: 

• Low runoff potential and a high rate of infiltration potential; 

• Moderate infiltration potential and a moderate rate of runoff potential; 

• Slow infiltration potential and a moderate to high rate of runoff potential; and 

• High runoff potential and very slow infiltration and water transmission rates. 

Hydrology means of or pertaining to the movement, distribution or quality of water on the earth.   

Hydromodifications means the direct change of streambanks or channels that has the capacity to alter 
streamflow or habitat availability. 

Hydrophytic Vegetation means macrophytic plant life growing in water or on a substrate that is at least 
periodically deficient in oxygen. 

Hyporheic Zone means the saturated zone located beneath and adjacent to streams that contain some 
proportion of surface water from the surface channel mixed with shallow groundwater. The hyporheic 
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zone serves as a filter for nutrients, as a site for macroinvertebrate production, is important in fish 
nutrition, and provides other functions related to maintaining water quality. 

- I - 

Igneous means rock or minerals that solidified from molten or partly molten material; magma.  

Impairment means damage that compromises or reduces the strength or quality of the item.  It is 
commonly used as a classification of water under the Clean Water Act meaning poor water quality.  

Impervious Surface means a hard surface area that either prevents or retards the entry of water into the 
soil mantle. Common impervious surfaces may include, but are not limited to, rooftops, walkways, patios, 
driveways, parking lots or storage areas, concrete or asphalt paving, gravel roads, packed earthen 
materials, and oiled macadam or other surfaces which similarly impede the natural infiltration of 
stormwater. Impervious surfaces do not include surface screated through proven low impact development 
techniques. 

Infiltration means the downward entry of water into the immediate surface of soil. 

Incised Stream means a stream that has cut its channel through the bed of the valley floor, as opposed to 
one flowing on a floodplain. 

Intermittently means coming and going at intervals; not continuous. 

Intertidal is the substratum from the extreme low water of spring tides to the upper limit of spray or 
influence of ocean-driven salts. It includes all land that is sometimes submerged, but sometimes exposed 
to air.  

Inundation means spreading of water over land that is not normally submerged. 

Invasive Species means a species that is (1) non-native (or alien) to a specific geographic area; and (2) 
whose introduction causes or is likely to cause economic or environmental harm or harm to human 
health. Invasive species can be plants, animals, and other organisms (e.g., microbes). Human actions are 
the primary means of invasive species introductions. 

- J - 

Juvenile Salmon are immature salmon; fry.  

- K - 

- L - 

Lacustrine means pertaining to lakes.  

Lagoon means a narrow water body between the mainland and a barrier that parallels the shore. 

Lake means a body of standing water in a depression of land or expanded part of a stream, of 20 acres or 
greater in total area. A lake is bounded by the OHWM, or where a stream enters the lake, the extension 
of the lake's OHWM within the stream.  

Landslide is a general term covering a wide variety of mass movement landforms and processes 
involving the downslope transport, under gravitational influence, of soil and rock material en masse; it 
includes debris flows, debris avalanches, earthflows, mudflows, slumps, mudslides, rockslides, and rock 
falls. 
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Landslide Hazard Areas means areas that, due to a combination of site conditions like slope inclination 
and relative soil permeability, are susceptible to mass wasting. 

Large Woody Debris or LWD means the large trees, sticks and branches that fall into streams and rivers.  
They can divert water and provide microhabitats for organisms. 

Lay Berth means a facility or location where a ship can dock.  It commonly has access to electricity, water 
and other utilities. 

Leeward means the direction downwind from the point of reference.  

Levee means a natural or artificial embankment on the bank of a stream designed to keep floodwaters 
from inundating adjacent land. Some levees have revetments on their sides. 

Limnetic means relating to the pelagic or open part of a body of fresh water.  

Liquefaction means a phenomenon in which the strength and stiffness of a soil is reduced by earthquake 
shaking or other rapid loading. 

Liquid Bulk means cargo that is unpackaged, in large quantities, and is wet; common examples include 
petroleum, liquefied natural gas and chemicals. 

Lithic means of or relating to stone. 

Lithic Scatter means a surface scatter of cultural artifacts and debris that consists entirely of lithic ( stone) 
tools and chipped stone debris. 

Littoral means living on, or occurring on, the shore. 

Littoral Drift means material, such as gravel and sand, which is moved along the shore by a littoral 
current.  

- M - 

Macrophytic Algae means algae that are distinguished by the differentiation of cells into complex tissues 
and organs similar to higher plants. These algae are usually attached to a substrate via a specialized 
holdfast.  

Mainstem means the principal course of a stream.  

Marsh means a low, flat wetland area on which the vegetation consists mainly of herbaceous plants such 
as cattails, bulrushes, tules, sedges, skunk cabbage or other hydrophytic plants. Shallow water usually 
stands on a marsh, at least during part of the year. 

Mass Wasting means downslope movement of soil and rock material by gravity. This includes soil creep, 
erosion, and various types of landslides, not including bedload associated with natural stream sediment 
transport dynamics. 

Mean Annual Flow means the average flow of a river or stream (measured in cubic feet per second) from 
measurements taken throughout the year. If available, flow data for the previous 10 years should be used 
in determining mean annual flow. 

Meander means one of a series of regular curves, bends, loops, or windings in the course of a stream.  
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Mesotrophic is a lake classification describing middle-aged bodies of water; between oligotrophic (young) 
and eutrophic (old) classifications; a body of water having a moderate amount of dissolved nutrients. 

MHHW means Mean Higher High Water, a tidal datum. It is the average of the higher high water heights 
of each tidal day observed over the roughly 18 year cycle known as the “National Tidal Datum Epoch”. 
For stations with time series shorter than 18 years, station data are compared with a nearby control tide 
station in order to derive a complete time series. 

MLLW means Mean Lower Low Water; a tidal datum. It is the average of the lower low water heights of 
each tidal day observed over the roughly 18 year cycle known as the “National Tidal Datum Epoch”. For 
stations with time series shorter than 18 years, station data are compared with a nearby control tide 
station in order to derive a complete time series. 

Migration (salmonid) means the systematic movement of a salmon population from their natal freshwater 
streams, out to the open ocean, and back to the same stream where they hatched. 

Mitigation means individual actions that may include a combination of the following measures, listed in 
order of preference: 

• Avoiding an impact altogether by not taking a certain action or parts of actions; 

• Minimizing impacts by limiting the degree or magnitude of an action and its implementation; 

• Rectifying impacts by repairing, rehabilitating, or restoring the affected environment; 

• Reducing or eliminating an impact over time by preservation and maintenance operations during 
the life of the action; 

• Compensating for an impact by replacing or providing substitute resources or environments; and 

• Monitoring the mitigation and taking remedial action when necessary. 

Mooring means the location where a vessel can fasten to a fixed object such as a pier or quay, or to a 
floating object such as an anchor buoy. 

- N - 

Natal means pertaining to birth. 

Nearshore Habitats lie along the shoreline and include the strip of shallow water and the land immediately 
adjacent to the shoreline.  

Net Shore Drift is the long-term, overall effect of shore drift occurring over a period of time along a 
particular segment of marine shoreline.  Net shore drift is typically described at a drift cell scale, with each 
drift cell including a sediment source (erosional bluff, river mouth), an area of sediment transport, and an 
area of sediment accumulation (accretion).  Net shore drift is influenced by patterns of water movement 
along a coastline and patterns of wave-induced movement into a coastline. 

Native Vegetation means plant species that are indigenous and historically found in the local area. 

No Net Loss means the maintenance of the aggregate total of a local government’s shoreline ecological 
functions. The no net loss standard requires that the impacts of shoreline development and/or use, 
whether permitted or exempt, must be identified and mitigated such that there are no resulting adverse 
impacts on ecological functions or processes.  
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Non-point Source means a diffuse source of contaminants, without a single point of origin, introduced into 
a receiving stream. 

- O - 

Off-channel Habitat means areas distinctly separate from the main channel that lie outside the main 
channel cross-sectional profile such as sloughs, meander cutoffs, and secondary or abandoned channels.  

Oligotrophic means lacking in plant nutrients and having a large amount of dissolved oxygen throughout. 

Open Space means any parcel or area of land or water not covered by structures, hard surfacing, parking 
areas and other impervious surfaces except for pedestrian or bicycle pathways, or sites dedicated for 
active or passive recreation, visual enjoyment or critical area development buffers. 

Ordinary High Water Mark or OHWM means that mark that will be found by examining the bed and banks 
of a lake or stream and ascertaining where the presence and action of waters are so common and usual, 
and so long continued in all ordinary years, as to mark upon the soil a character distinct from that of the 
abutting upland, in respect to vegetation as that condition exists on June 1, 1971, as it may naturally 
change thereafter, or as it may change thereafter in accordance with approved development.  In any area 
where the OHWM cannot be found, the OHWM adjoining fresh water shall be the line of mean high water. 
For braided streams, the OHWM is found on the banks forming the outer limits of the depression within 
which the braiding occurs. 

Overwater Structure means any manmade structure that hangs over a surface water body such as a 
dock, deck, bridge, or building. 

Oxbow means a closely looping stream meander resembling the U-shaped frame embracing an ox’s 
neck, having an extreme curvature such that only a neck of land is left between two parts of the stream. 

- P - 

Palustrine means wetlands that include inland marshes and swamps as well as bogs, fens, tundra and 
floodplains. Palustrine systems include any inland wetland which lacks flowing water, contains ocean-
derived salts in concentrations of less than 0.05%, and is non-tidal. 

Peat means an accumulation of partially decayed vegetation matter.  

Pelagic Habitats are habitats that are found in zones of open sea or ocean; they are not near the coast.  

Perched Aquifer means groundwater separated from an underlying body of groundwater by an 
unsaturated zone. 

Perennial means present at all seasons of the year. 

Permeability means the property or capacity of a porous rock, sediment, or soil for transmitting a fluid; it is 
a measure of the relative ease of fluid flow through a substrate. 

Pilings means either wood, reinforced concrete or steel cylinders that are driven deep and embedded into 
the ground to serve as an intrinsic part of a deep foundation for a structure.    

Plug means a mass of sediment filling the part of a stream channel abandoned by the formation of a 
cutoff.  

Point Source means a stationary location or fixed facility from which contaminants are discharged; it is a 
single identifiable source of contamination.  
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Pool / riffle means an area of stream or river habitat, which is seemingly stagnant at the surface but in 
reality, water is flowing downstream.  A riffle is an area where the water flows through the channel at a 
higher velocity due to a moderate gradient.  

Pre-contact Materials means archeological items that originated prior to European contact.  

Preservation means actions taken to ensure the permanent protection of existing, ecologically, culturally, 
or historically important areas, structures, or species that a local government has deemed worthy of long-
term protection. 

Priority Habitat means a habitat type with a unique or significant value to one or more species. An area 
classified and mapped as priority habitat must have one or more of the following attributes: comparatively 
high fish or wildlife densities; comparatively high fish or wildlife species diversity; fish spawning habitat; 
important wildlife habitat; important fish or wildlife seasonal range; important fish or wildlife movement 
corridors; rearing and foraging habitat; refuge; limited availability; high vulnerability to habitat alteration; 
unique or dependent species; or shellfish beds. A priority habitat may be described by its unique 
vegetation type or by a dominant plant species that is of primary importance to fish and wildlife (such as 
oak woodlands or eelgrass meadows). A priority habitat may also be described by a successional stage 
(such as old growth and mature forests). Alternatively, a priority habitat may consist of a specific habitat 
element (such as talus slopes, caves, snags) of key value to fish and wildlife. A priority habitat may 
contain priority and/or non-priority fish and wildlife (WAC 173-26-020(24). 

Priority Species means wildlife species of concern due to their population status and their sensitivity to 
habitat alteration, as defined by the Washington Department of Fish and Wildlife. 

Protection means the practice of conserving and guarding valued resources in order to preserve and 
ensure their existence in the future. 

Properly Functioning Conditions or PFCs are the sustained presence of natural habitat-forming processes 
necessary for the long-term survival of the species through the full range of environmental variation 
(NMFS, 1996). Indicators of PFCs vary between different landscapes based on unique physiographic and 
geologic features. Since aquatic habitats are inherently dynamic, PFCs are defined by the persistence of 
natural processes that maintain habitat productivity at a level sufficient to ensure long-term survival 
(NMFS 1996). PFCs commonly include the following elements: water quality, habitat accessibility, the 
suitability of various habitat elements, channel condition and dynamics, and overall watershed conditions. 
A condition of “not properly functioning” would be one in which the natural habitat-forming processes have 
been impaired to the point where the long-term survival of the species is in question. 

Public Access means the public's right to get to and use the State's public waters, the water/land interface 
and associated shoreline area. It includes physical access that is either lateral (areas paralleling the 
shore) or perpendicular (an easement or public corridor to the shore), and/or visual access facilitated by 
scenic roads and overlooks, viewing towers and other public sites or facilities. 

- Q - 

Quaternary means the geologic time period from the end of the Pliocene Epoch roughly 1.8 million years 
ago to the present. 

- R - 

Ravine means a small, narrow, deep depression, smaller than a gorge or a canyon but larger than a gully; 
it is usually carved by running water..  

Reach means a segment of shoreline and associated planning area that is mapped and described as a 
unit (for purposes of inventorying conditions) due to homogenous (similar) characteristics that include 
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land use and/or natural environment characteristics.  
 

Rearing Habitat means areas where juvenile fish grow and mature. 

Recharge means the process involved in the absorption and addition of water from the unsaturated zone 
to groundwater. 

Recreation means an experience or activity in which an individual engages for personal enjoyment and 
health. Most shore-based recreation is outdoor recreation such as: fishing, hunting, clamming, beach 
combing, and rock climbing; various forms of boating, swimming, hiking, bicycling, horseback riding, 
camping, picnicking, watching or recording activities such as photography, painting, bird watching or 
viewing of water or shorelines, nature study and related activities. 

Recruitment means the number of juvenile fish that survive to a certain size or age class. 

Redd refers to a nest built by salmon in a depression at the shallow edge of a stream where the female 
lays her eggs. Redds are often built in riffles or downstream of deep pools.  

Reestablishment as it pertains to natural resources means measures taken to intentionally restore an 
altered or damaged natural feature or process including: 

• Active steps taken to restore damaged wetlands, streams, protected habitat, and/or their buffers 
to the functioning condition that existed prior to an unauthorized alteration; 

• Actions performed to reestablish structural and functional characteristics of the critical area that 
have been lost by alteration, past management activities, or other events; and 

• Restoration of wetland functions and values on a site where wetlands previous existed, but are no 
longer present due to lack of water or hydric soils. 

Refuge means a place that provides shelter or protection from danger or distress. 

Rehabilitation means a type of restoration action intended to repair natural or historic functions and 
processes. Activities could involve breaching a dike to reconnect wetlands to a floodplain or other 
activities that restore the natural processes, habitats or structures. 

Resident Fish means a fish species that completes all stages of its life cycle within fresh water and 
frequently within a local area. 

Residential Development means buildings, earth modifications, subdivision and use of land primarily for 
human residence including, but not limited to, single-family and multifamily dwellings, mobile homes and 
mobile home parks, boarding homes, family daycare homes, adult family homes, retirement and 
convalescent homes, together with accessory uses common to normal residential use. Camping sites or 
clubs, recreational vehicle parks, motels, hotels and other transient housing are not included in this 
definition. 

Restore, Restoration or Ecological Restoration means the reestablishment or upgrading of impaired 
ecological processes or functions. This may be accomplished through measures including, but not limited 
to, revegetation, removal of intrusive structures and removal or treatment of toxic materials. Restoration 
does not imply a requirement for returning ecological processes, functions or areas to aboriginal or pre-
European settlement conditions. 

Retention means the portion of rainfall that does not escape a drainage basin as surface runoff; some of 
the water is retained in local soils and aquifers. 
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Revetment means a facing (as of stone or concrete) to sustain an embankment. 

Riprap means dense, hard, angular rock that can be used for revetments or other flood control works. 

Riparian Corridor or Riparian Zone means the area adjacent to a waterbody (stream or lake) that contains 
vegetation that influences the aquatic ecosystem, nearshore area and/or fish and wildlife habitat by 
providing shade, fine or large woody material, nutrients, organic debris, sediment filtration, and terrestrial 
insects (prey production). Riparian areas include those portions of terrestrial ecosystems that significantly 
influence exchanges of energy and matter with aquatic ecosystems (i.e., zone of influence). Riparian 
zones provide important wildlife habitat. They provide sites for foraging, breeding and nesting; cover to 
escape predators or weather; and corridors that connect different parts of a watershed for dispersal and 
migration. 

Riparian Vegetation means vegetation that tolerates and/or requires moist conditions and periodic free 
flowing water, thus creating a transitional zone between aquatic and terrestrial habitats which provides 
cover, shade and food sources for aquatic and terrestrial insects for fish species. Riparian vegetation and 
root systems stabilize streambanks, attenuate high water flows, provide wildlife habitat and travel 
corridors, and provide a source of limbs and other woody debris to terrestrial and aquatic ecosystems, 
which, in turn, stabilize streambeds. 

River Mile means the distance measured from the mouth of a river, traveling upstream.  

Riverine means located on or inhabiting the banks of a river.  

Runoff means surface waters that flow overland during rain events and storms. 

- S -  

Salmon or Salmonid is the common name for several species of fish of the family Salmonidae. Typically, 
salmon are anadromous; they are born in fresh water, migrate to the ocean, then return to fresh water to 
reproduce. 

Scour means the powerful and concentrated clearing and digging action of flowing water or ice, especially 
the downward erosion by stream water in sweeping away mud and silt on the outside curve of a bend, or 
during time of floods.  

Scrub-shrub Wetland means a class of wetland that is in a transition to becoming a forested wetland.  It 
can have a variety of water regimes and is typified by a mix of woody and shrublike vegetation less than 
20 feet tall. 

Sediment Load means the material that is moved or carried in a fluid, such as in streams, waves, tides, 
and currents.  

Sediment Transport is the movement and carrying away of sediment by natural agents, especially the 
conveyance by stream.  

Sedimentary Rock means rock resulting from the consolidation of loose sediment that has accumulated in 
layers.  

Seep means an area, generally small, where water percolates slowly to the land surface.  

Seismic means of, subject to, or caused by an earthquake.  

Shoreline Environment Designation is a mechanism identifying specific shoreline areas for regulatory 
purposes as specified in WAC 173-26-211.    
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Shoreline Modification means any human activity that changes the structure, hydrology, habitat, and/or 
functions of a shoreline.  Bulkheads, piers, docks, shoreline stabilization systems, berms, and dikes are 
all examples of shoreline modifications 

Shoreline Planning Area means to integrate the land use patterns, physical and biological 
characterizations, and relevant regulations and policies to help managers delineate and categorize 
development opportunities for a shoreline. 

Shoreline Stabilization is structural or non-structural modifications to the existing shoreline intended to 
reduce or prevent erosion of uplands or beaches. They are generally located parallel to the shoreline at or 
near the OHWM.  

Shoreline Vegetation means all of the plants that inhabit a given shoreline.  Given their close proximity to 
sea spray, many marine shoreline plants are salt tolerant. 

Shorelands or Shoreland Areas mean those lands extending landward for 200 feet in all directions as 
measured on a horizontal plane from the OHWM; floodways and contiguous floodplain areas landward 
200 feet from such floodways; and all wetlands and river deltas associated with the streams, lakes and 
tidal waters which are subject to the provisions of Chapter 90.58 RCW. 

Shorelines are all of the water areas of the state as defined in RCW 90.58.030, including reservoirs and 
their associated shorelands, together with the lands underlying them except: 

• Shorelines of statewide significance; 

• Shorelines on segments of streams upstream of a point where the mean annual flow is 20 cubic 
feet per second (cfs) or less and the wetlands associated with such upstream segments; and 

• Shorelines on lakes less than 20 acres in size and wetlands associated with such small lakes. 

Shoreline Administrator means the director of planning or development services of a local government, or 
her/his designee, who performs the review functions required in the Shoreline Master Program. 

Shoreline Jurisdiction means all shorelines of the state and shorelands. 

Shorelines of Statewide Significance means the shorelines identified in RCW 90.58.030 which because of 
their elevated status require the optimum implementation of the Shoreline Management Act’s policies.   

Shorelines of the State means the total of all “shorelines” and “shorelines of statewide significance” within 
the state subject to the Shoreline Management Act and its implementing mechanism, the Shoreline 
Master Program. 

Site means a defined area that can include a parcel or combination of contiguous parcels, or right-of-way 
under the applicant’s ownership. 

Slope means the inclined surface of any part of the earth's surface, delineated by establishing its toe and 
top and measured by averaging the inclination over at least 10 feet of vertical relief. 

Smolt means a young salmon or sea trout, about two years old, that is at the stage of development where 
it assumes the silvery color of the adult and is ready to migrate to the sea. 

Smoltification means the process salmon undergo which enables them to adapt from fresh water to salt 
water as they migrate from freshwater streams and rivers to the ocean. 
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Snag means a standing, partly or completely dead tree; often it is defined as missing a top or most of the 
smaller branches in forest ecology, while in freshwater ecology, it refers to trees, branches and other 
pieces of naturally occurring wood found in a sunken form in rivers and streams. 

Soft-shore Armoring means techniques engineered to limit the amount of shoreline erosion by mimicking 
natural processes such as planting native vegetation, placement of large woody debris, or beach 
nourishment.   

Species of Concern is an informal term, not defined in the federal Endangered Species Act. The term 
commonly refers to species that are declining or appear to be in need of concentrated conservation 
actions. Many agencies and organizations maintain lists of these at-risk species. 

Spring means a place where groundwater flows naturally from a rock or the soil onto the land surface or 
into a surface waterbody.  

Stormwater means water that accumulates on land as a result of storms and can include runoff from 
urban areas such as roads and roofs. 

Streams are those areas where surface waters produce a defined channel or bed. A defined channel or 
bed is an area that demonstrates clear evidence of the annual passage of water and includes, but is not 
limited to, bedrock channels, gravel beds, sand and silt beds, and defined channel swales. The channel 
or bed need not contain water year-round. This definition includes drainage ditches or other artificial 
watercourses where natural streams existed prior to human alteration, and/or the waterway is used by 
anadromous or resident salmonid or other fish populations.  

Substantially Degrade means to cause significant ecological impact. 

Substrate means the underlying bed layer that makes up the bottom of a lake or stream, frequently 
composed of rock, gravel, sand, organic material, or a combination of these materials. 

Suspended Solids means insoluble solids that either float on the surface of, or are in suspension in, 
water, wastewater, or other liquids.  

- T - 

Talus means rock fragments of any size or shape (usually coarse or angular) derived from and lying at 
the base of a cliff or very steep, rocky slope.  

Threatened means listed and protected under the federal Endangered Species Act, indicating that the 
described species is likely to become endangered in the foreseeable future. 

Tidal means related to or affected by the tides, which are a daily shift in local water heights due to the 
gravitational pull of the moon. 

Toe means the lowest part of a slope or cliff; the downslope end of an alluvial fan, landslide, etc. 

Top means the top of a slope; or the highest point of contact above a landslide hazard area. 

Total Maximum Daily Load or TMDL is a calculation of the maximum amount of a pollutant that a 
waterbody can receive and still meet established water quality standards, and an allocation of that 
amount to the pollutant's sources. Water quality standards are set by States, Territories, and Tribes. They 
identify the uses for each waterbody, for example, drinking water supply, contact recreation (swimming), 
and aquatic life support (fishing), and the scientific criteria to support that use. A TMDL is the sum of the 
allowable loads of a single pollutant from all contributing point and non-point sources.  
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Tributary means a stream feeding, joining, or flowing into a larger stream or into a lake.  

Trophic means of or relating to nutrition. “Trophic level” means the position that an organism occupies in 
a food chain.  

Turbidity means the state, condition, or quality of opaqueness or reduced clarity of a fluid due to the 
presence of suspended matter.  

Type S, F, Np or Ns means water typing system for State of Washington waters.  Streams are classified 
and typed according to WAC 222-16-031 as Type S Waters (Shorelines of the State), Type F Waters 
(Fish bearing but non-shorelines), Type Np (Non fish bearing, perennial) or Type Ns (Non-fish bearing 
stream with seasonal or intermittent flow). 

- U - 

Unconsolidated Material means loosely arranged, not stratified. 

Unincorporated means a region of land that is not a part of any municipality. To "incorporate" in this 
context means to form a municipal corporation, i.e. a city or town with its own government. Thus, an 
unincorporated area is usually not subject to or taxed by a city government but may be by a county 
government. 

Upland means dry lands landward of OHWM. 

Urban Growth Area (UGA) means a local government’s regulatory measure for delineating an area for 
urban growth over a period of time. Land within UGA boundaries is made available for urban levels of 
development, while land outside the UGA remains primarily for rural farming, forestry, or low-density 
residential development.  

Utilities means all lines and facilities used to distribute, collect, transmit, or control electrical power, 
natural gas, petroleum products, information (telecommunications), water, and sewage. 

- V - 

Vegetative Stabilization means planting of vegetation to retain soil and retard erosion, reduce wave 
action, and retain bottom materials. It also means utilization of temporary structures or netting to enable 
plants to establish themselves in unstable areas. 

Volcaniclastic means all volcanic particles regardless of their origin.  

- W - 

Water-dependent Use means a use that requires direct access to the water to accomplish its primary 
function. In other words, a use or portion of a use, which cannot exist in a location that is not adjacent to 
the water and which is dependent on the water by reason of the intrinsic nature of its operations.  
Examples include commercial fishing, marinas, aquaculture, shipbuilding yard, ferry terminal.  

Water-enjoyment Use means a use that does not require access to the water, but is enhanced by a 
waterfront location, such as a restaurant or aquarium. This includes uses that facilitate public access to 
the shoreline as a primary characteristic of the use; or uses that provide for recreational use or aesthetic 
enjoyment of the shoreline for a substantial number of people. The use must be open to the general 
public and the shoreline-oriented space within the project must be devoted to the specific aspects of the 
use that foster shoreline enjoyment.  
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Water-oriented Use means a use that is water-dependent, water-related, or water-enjoyment, or a 
combination of such uses.  

Water-related Use means a use that does not require direct access to the water, but provides goods or 
services associated with water-dependent uses (e.g., boater supply, kayak rental). In other words, a use 
or portion of a use which is not intrinsically dependent on a waterfront location but whose economic 
viability is dependent upon a waterfront location because:  

 (a) The use has a functional requirement for a waterfront location such as the arrival or shipment 
of materials by water or the need for large quantities of water; or  

 (b) The use provides a necessary service supportive of the water-dependent uses and the 
proximity of the use to its customers makes its services less expensive and/or more convenient.  

Waterbody means a body of still or flowing water, identified at its outer limits by the OHWM. 

Water Quality means the characteristics of water, including flow or amount and related physical, chemical, 
aesthetic, recreation-related, and biological characteristics. 

Watershed means a geographic region within which water drains into a particular river, stream or body of 
water.  

Watershed Characterization means systematically describing a watershed (commonly using GIS) based 
upon available data including but not limited to vegetation type and cover, water quality, biological 
processes, habitat connectivity, aquatic integrity, development, nutrients, etc.   

Weir means a structure in a stream or river for measuring or regulating streamflow. 

Wetlands means areas that are inundated or saturated by surface water or groundwater at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps, 
marshes, bogs and similar areas. Wetlands do not include those artificial wetlands intentionally created 
from non-wetland sites, including, but not limited to, irrigation and drainage ditches, grass lined swales, 
canals, detention facilities, wastewater treatment facilities, farm ponds, and landscape amenities or those 
wetlands created after July 1, 1990, that were unintentionally created as a result of the construction of a 
road, street, or highway. Wetlands may include those artificial wetlands intentionally created from non-
wetland areas to mitigate the conversion of wetlands. 

Wetland Buffer means a designated area contiguous or adjacent to a wetland that is required for the 
continued maintenance, function, and ecological stability of the wetland. 

Wetland Class means the general appearance of the wetland based on the dominant vegetative life form 
or the physiography and composition of the substrate. The uppermost layer of vegetation that possesses 
an aerial coverage of 30 percent or greater of the wetland constitutes a wetland class. Multiple classes 
can exist in a single wetland. Types of wetland classes include forest, scrub/shrub, emergent, and open 
water. 

Windthrow means a natural process by which trees are uprooted or sustain severe trunk damage by the 
wind. 

Water Resource Inventory Area (WRIA) means and refers to watersheds within the State of Washington. 
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Shoreform Current – A categorization approach developed by the Puget Sound Nearshore Ecosystem 
Restoration Project to describe all marine shorelines in their current state.  Shoreform categories are 
linked to broad geomorphic systems (categories of coastline including rocky coasts, beaches, 
embayments, and river deltas).  This system is similar to the categorization of geomorphic shoretype, 
however relates Island County’s data to information that has been collected on Puget Sound-wide scale. 

Overall Rating of Degradation presents the reach results of a rating system developed by the Puget 
Sound Nearshore Ecosystem Restoration Project to broadly assess modification and degradation Puget 
Sound marine shorelines using a series of available data sets.  Scores range from Most Degraded to Not 
Degraded, with an additional four intermediate levels. 

Significant & Unique Features and Priority Habitats & Species presents information on important fish, 
wildlife, and habitat resources; species and habitat inventory information is included for marine and 
shoreland areas with data from statewide WDFW and WDNR sources. 

Coastal Lagoons are shallow bodies of water partially or completely separated from the sea by a beach. 
They are important habitat for juvenile salmonids, and are relatively rare although occur in a number of 
areas along the County marine shoreline. 

Shoreline Modifications include a variety of structures / alteration to the shoreline such as bulkheads, 
groins, levees, and breakwaters; shoreline modifications are commonly designed and built to dissipate 
wave energy, maintain navigation channels, control shoreline erosion, provide protection from flooding, 
store or accumulate sediment, and promote commercial or recreational activity. 

Overwater Structures – Human-made structures that extend over all or part of the surface of a body of 
water, such as a pier, dock, or float; frequently include in-water components. 



Island County SMP Update - Inventory and Characterization Report 

ESA Page D-23 
March 2012 

Abbreviations 

°F  degrees Fahrenheit  
ANS  aquatic nuisance species 
BMPs  best management practices 
CAO  Critical Areas Ordinance 
CERCLA Comprehensive Environmental Response, 

Compensation, and Liability Act 
cfs   cubic feet per second  
CGS   Coastal Geologic Services  
CLC Cascade Land Conservancy 
CLI Climate Leadership Initiative 
CMZ   channel migration zone  
CSO  combined sewer overflow 
cy cubic yards 
DARRP  Damage Assessment Remediation and Restoration 

Program 
DO  dissolved oxygen 
DOH  Washington Department of Health 
Ecology   Washington State Department of Ecology  
EDC  endocrine disrupting chemical 
EEAW Environmental Education Association 
EF&Gs  ecosystem functions, goods and services 
EPA   U.S. Environmental Protection Agency  
ERDC Engineering Research and Development Center 

(USACE) 
ESU  Evolutionarily Significant Unit  
FEMA  Federal Emergency Management Agency  
GIS  geographic information systems  
GMA  Growth Management Act 
IPCC  Intergovernmental Panel on Climate Change  
km  kilometer  
LID low impact development 
LWD  large woody debris  
mg/L  milligrams per liter  
MHHW  mean higher high water  
MHW  mean high water 
MLLW  mean lower low water 
MRC  Marine Resources Committee  
MTCA Model Toxics Control Act 
NEPA National Environmental Policy Act 
NMFS National Marine Fisheries Service  
NOAA  National Oceanic and Atmospheric Administration 
NPDES  National Pollutant Discharge Elimination System 
NRC  National Research Council 
NRCS Natural Resources Conservation Service 
NRDA  Natural Resources Damage Assessment  
NST  Nearshore Science Team  
NOPLE North Olympic Lead Entity 
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NOSC North Olympic Salmon Coalition 
NWSC  Northwest Straits Commission 
OFM  Office of Financial Management 
OHWM   ordinary high water mark  
ONRC Olympic Natural Resources Center 
PAHs   polychlorinated aromatic hydrocarbons  
PBDEs polybrominated diphenyl ethers 
PBTs  persistent bioaccumulative toxins 
PCBs   polychlorinated biphenyls  
PHS   Priority Habitats and Species  
PNTPC Point No Point Treaty Council 
ppb  parts per billion 
ppm  parts per million 
PSAMP  Puget Sound Aquatic Monitoring Program 
PSAT  Puget Sound Action Team 
PSNERP  Puget Sound Nearshore Ecosystem Project 
PSP Puget Sound Partnership 
PSRF  Puget Sound Restoration Fund 
PVC  polyvinyl chloride  
RCO Washington Recreation and Conservation Office 
RCW  Revised Code of Washington  
Sea Grant  University of Washington Sea Grant Program 
SEPA State Environmental Policy Act 
SLR  sea level rise 
SMA  Shoreline Management Act  
SMP  Shoreline Master Program 
SRT  self-regulating tide gate 
SSRFB  State Salmon Recovery Funding Board  
TDR transfer of development rights 
TESC temporary erosion and sediment control 
TMDL total maximum daily load 
TNC The Nature Conservancy 
USACE  U.S. Army Corps of Engineers 
USFWS  United States Fish and Wildlife Service  
USGS  United States Geological Survey  
UW  University of Washington 
VEC  valued ecosystem component 
WAC Washington Administrative Code  
WDFW  Washington Department of Fish and Wildlife  
WDNR  Washington Department of Natural Resources  
WFWC Washington Fish and Wildlife Commission 
WRIA  water resource inventory areas 
WSDOT  Washington Department of Transportation 
WSU Extension  Washington State University Cooperative Extension 
WWU  Western Washington University 
  

http://www.wisegeek.com/what-is-polyvinyl-chloride.htm�
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Existing Shoreline Plans, Programs and Regulations 

The following describes the regulatory context of the County’s shorelines.  

 

Existing Shoreline Master Programs, Comprehensive Plans and Zoning 

The original Island County Shoreline Management Master Program was approved on June 26, 
1976 with the most recent amendments approved by the Washington State Department of 
Ecology (Ecology) on June 21, 2001. The Island County Comprehensive Plan, which contains 
goals, policies, and strategies for protection of the County’s environmental resources, was 
adopted in September 1998 and last updated in November 2008. 
 

Island County shoreline jurisdiction contains an estimated 207 linear miles of shoreline. The 
shoreline jurisdiction within the county is based on lake perimeter data and marine shoreline 
data. Shorelines of the state within the county include six lakes.  

 

Critical Areas Regulations 

Island County first adopted a critical areas ordinance in December of 1984, and it was most 
recently updated in July 2008. 

Island County regulates critical areas in the Island County Code (ICC) under Title 17.02 – Old 
Critical Area Ordinance (old CAO), and 17.02A: New Critical Areas Ordinance (New CAO). 
Unless an Owner or applicant voluntarily elects otherwise, all Agricultural Activities are regulated 
under the Old CAO. 

In the New CAO, critical areas include: Wetlands; Geologically Hazardous Areas; Frequently 
Flooded Areas or Floodplains; and Areas with a Critical Recharging Effect on Aquifers Used for 
Potable Water or Aquifer Recharge Areas (ARAs).  Fish and Wildlife Habitat Conservation 
Areas (FWHCA) are regulated under the old CAO. 

Wetlands are classified in five categories, A through E (ICC 17.02A.030). Buffers are based 
upon wetland category and the intensity of land use, and base buffers range from 20 to 250 feet 
in width (ICC 17.02A.090(F). Mitigation is required for all non-exempt activities (ICC 
17.02A.090(H), and mitigation ratios range from 1.5:1 to 20:1. 

Aquifer Recharge Areas or areas with a critical recharging effect on aquifers used for potable 
water, are regulated by Sections ICC 8.09.097 and 8.09.099 of Potable Water Source and Supply 
regulations and the Land Development Standards, Chapter 11.01 ICC.  

The Island County Critical Aquifer Recharge Area Map is adopted, as amended. Proposed 
development within an ARA requires a site evaluation report if the Health Officer determines 
that the project has to potential for groundwater contamination and the use of best management 
practices (ICC 8.09.097B). 
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Frequently flooded areas, also referred to as floodplains, are regulated by the Flood Damage 
Prevention Ordinance, Chapter 14.02A ICC. The areas of special flood hazard identified by the 
Federal Insurance Administration in a scientific and engineering report entitled The Flood 
Insurance Study for Island County, Washington, Unincorporated Areas, (February 2, 2007), as 
revised, with an accompanying Digital Flood Insurance Rate Map (DFIRM), as revised, is 
adopted by reference. Coastal High Hazard Areas, (designated as Zones V1-V30, VE and/or V) 
are areas that have special flood hazards associated with high velocity waters from surges, and 
are protected by special provisions (ICC 14.02A050E).   

A Geologically Hazardous Area or Slope is defined as: “areas that, because of their susceptibility 
to erosion, sliding, or other geologic events, are generally not suited to the siting of commercial, 
residential, or industrial development consistent with public health or safety concerns, including, 
but not limited to, those lands designated in the Department of Ecology Coastal Zone Atlas dated 
April 1979, as it may be amended or revised, as land which has had recent or historical slide 
activity and/or has unstable slope conditions, including those lands within one-hundred (100) 
feet (either top or base) thereof“ (ICC 17.02A.030). Geologically hazardous areas are regulated 
by Chapters 11.02 and 11.03 ICC. Grading permits will not be issued for grading in a 
shoreline/geologically hazardous area, steep slope or critical areas or their buffers or grading that 
is associated with a project in a shoreline/geologically hazardous, steep slope or critical area until 
all required permits and approvals have been granted. 

Fish and Wildlife Habitat Conservation Areas are defined in Chapter 17.02A.030 ICC, as “Land 
management for maintaining species in suitable habitats within their natural geographic 
distribution so that isolated subpopulations are not created”. Measures to protect and mitigate for 
impacts to FWHCA and their buffers are described in ICC 17.02A.090 and 17.02A.060.   

Existing “residential agricultural” activities are exempt under ICC 17.02A.060F.   

State and Federal Regulations 

Many state and federal regulations apply in the shorelines.  The following are the most common 
regulations that apply to shoreline development: 

• Hydraulic Project Approval (State Hydraulic Code) 
• Section 404 (Clean Water Act) Permit  
• Section 401 (Clean Water Act) approval  
• Section 10 (Rivers and Harbors Act) Permit  
• Coastal Zone Management Act 

The federal government also controls substantial areas of Island County on Whidbey Island. The 
federal government is not bound by the SMA, but is required under the federal Coastal Zone 
Management Act to adhere to local and state policies as much as feasible.  The areas under 
federal control include Naval Air Station Whidbey Island (NASWI), Naval Outlying Landing 
Field (NOLF) Coupeville, and Ebey's Landing National Historical Reserve. 

Naval Air Station Whidbey Island is a naval air station located in two sections around Oak 
Harbor.  The main portion of the base is called Ault Field, located approximately three miles 
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north of Oak Harbor. The other main section of the air station is known as the Seaplane Base. A 
lightly utilized satellite airfield, NOLF Coupeville, is located on central Whidbey Island, roughly 
nine miles south of Ault Field.  

Ebey's Landing National Historical Reserve is a rural historic district that includes historic farms, 
the Victorian seaport community of Coupeville, and two state parks: Fort Casey and Fort Ebey. 
Unlike many National Park Service units, the Ebey's Landing National Historical Reserve 
encompasses a mixture of federal, state, county and private property. Approximately 209 acres of 
the reserve is federally owned, but the entire reserve is managed to preserve historic resources.  
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METHODS, APPROACH, AND DATA  

Data Sources 

The shoreline master program guidelines (WAC 173-26) state that shoreline inventory and 
characterizations should use existing sources of information that are both relevant and reasonably 
available (WAC 173-26-201(3)(c)).  No new field-based data collection efforts were performed 
to develop the summaries and characterization included in this document.   

This report incorporates and builds on past work the County has undertaken relevant to the SMP.  
Key sources of information include County planning documents and technical studies (including 
comprehensive plan), and the Puget Sound Nearshore Ecosystem Restoration Project (PSNERP) 
publications (http://www.pugetsoundnearshore.org/technical_reports.htm). Mapping information 
and other studies from state agencies (including Washington Department of Fish and Wildlife, 
Department of Ecology, and Department of Natural Resources) were also used.  To analyze 
spatial patterns and visually display data, numerous cartographic resources were consulted and 
used in ArcGIS (ArcMap 9.3).   

Chapter 9 contains a list of the primary technical and scientific references used to prepare this 
report.  The GIS map folio prepared for this SMP update is provided in Appendix A and a 
complete list of GIS/mapping data sources is included in Appendix B.  

Establishing Shoreline Planning Area 

The shoreline planning area within the county is based on lake perimeter data and marine 
shoreline data. Shorelines of the state within the county include six lakes.  

Except as it pertains to characterizing ecosystem-wide processes, this inventory and 
characterization does not directly address waterbodies outside the county, within city jurisdiction 
or located in federal lands (see Map 1 in Appendix A).  

Shorelines Designated as Lakes by WAC 173-20 that are Reclassified in this Inventory 

Nine lakes are listed in WAC 173-20 as shorelines of the state (Table 2-1).  The legislature 
identified these waterbodies in 1973, subject to confirmation by the local jurisdiction. 
The SMA does not define the term “lake”.  However, all lakes 20 acres or more in size are 
subject to the SMA according to WAC 173-20-030.  For this Inventory and Characterization, the 
approach for differentiating between wetland areas and lakes, which are deep water habitats, is 
consistent with Ecology’s Washington State Wetland Identification and Delineation Manual 
(Ecology Publication #96-94, March 1997)1

                                                   
1 Wetlands are those areas that are inundated or saturated by surface or ground water at a frequency and duration 
sufficient to support a prevalence of vegetation typically adapted for life in saturated soils. Deepwater habitats 
(including lakes) are areas that are permanently inundated at mean annual water depths >6.6 feet or permanently 1 
Wetlands are those areas that are inundated or saturated by surface or ground water at a frequency and duration 
sufficient to support a prevalence of vegetation typically adapted for life in saturated soils. Deepwater habitats 
(including lakes) are areas that are permanently inundated at mean annual water depths >6.6 feet or permanently 
inundated areas less than or equal to 6.6 feet in depth that do not support rooted-emergent or woody plant species. 
Wetlands can and frequently do occur along the edges and within the OHWMs of lakes. 

. The approximate OHWM location for all Island 

http://www.pugetsoundnearshore.org/technical_reports.htm�
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County lakes was mapped using GIS data from the County, topographic data and data on 
contiguous wetlands to verify and identify areas where extent varied from the mapped lake 
extent.  Wetland areas associated with lakes but apparently located landward of OHWM were 
not included in the area calculation of a lake for the purposes of determining whether the 
minimum 20-acre criterion was met. 
All lakes where marine/tidal influence upon those waterbodies was apparent from existing data 
were mapped as marine reaches.  In instances where marine influence was indicated by existing 
data sources, coastal features are mapped as either part of the marine shoreline or as associated 
wetlands.  Areas that are mapped as part of the marine shoreline include those areas with 
apparent tidal connection to marine waters. The PSNERP shoreform and shoretype mapping 
(2009 and 2010) and WDNR (2001) marine shoreline mapping was used to identify and 
characterize the marine shoreline.  All other coastal lagoons are mapped as wetlands associated 
with the marine shoreline.   

Table 2-1. Island County Lakes Cited in WAC 173-20 

 Name Location Area (Acres) Notes 

1 Unnamed Lk. NT29N-R2E 26.8 

This is Deer 
Lagoon, which is 
included Marine 

Reach WW7 
2 Goss Lk 6T29N R3E 55.1 Included 

3 Lone Lk T29N-R3E 92.1 
Included as part of 

Marine Reach 
WW7 

4 Deer Lk. T29N-R3E 82.1 Included 

5 Unnamed Lk. T31N-R1E 25.0 
Perigo’s Lagoon 

Included in Marine 
Reach WW3 

6 Crockett Lake T31N-R1E 500.0 This is a Coastal 
Lagoon not a lake 

7 Kristoferson Lk. T32N-R3E 25.0 Included 

8 Unnamed Lk. T33N-R2E 50.0 
Dugualla Lake 

Included in Marine 
Reach DW4 

9 Cranberry Lk. T34N-R1E 128.1 Included in Marine 
Reach WW1 

Linear Extent of Shoreline Jurisdiction 

Once the county shorelines of the state were identified as described above, the respective linear 
extents were calculated for marine and lake shores.  The miles of marine shoreline that are 
included in the Island County shoreline inventory were calculated using the Shore Zone shapefile 
(szline.shp) provided by the Washington Department of Natural Resources (WDNR, 2001).  The 
miles of lake shoreline were calculated using the Lakes and Pond shapefile 
(Lakes_and_Ponds.shp) provided by Island County, 2010.   
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For the lakes, the ordinary high water mark (OHWM) line based on the DNR shapefile 
(DNR_ply.shp) was used as the base for calculating the perimeter (in miles) for each waterbody 
feature.   

Lateral Extent of Shoreline Jurisdiction/Planning Area 

The approximate extent of shoreline jurisdiction within Island County is shown on Map X, and 
referred to throughout this report as the “shoreline planning area.”  In general, it includes: 

• The regulated waterbody; 
• 200 feet of adjacent upland extending from the mapped edge of the approximate OHWM; 
• an area having 1 percent chance of  flooding in any given year (also referred to as the 

100-year floodplain); and 
• any bordering, neighboring, or contiguous mapped wetlands.2

This approximate extent of shoreline jurisdiction should be considered useful for planning 
purposes only since its resolution is based on relatively coarse mapping. Site-specific delineation 
of wetlands, floodplains and/or OHWM could result in modifications to the extent of regulated 
shoreline areas.  It is likely that wetlands are present in some portions of the shoreline planning 
area but have not yet been mapped.  For this study, the mapped 100-year floodplain was included 
as it represents the maximum potential shoreline jurisdiction.  

   

GIS Analysis and Mapping 

Once the county shorelines of the state were identified as described above, the respective linear 
extents were calculated for marine and lake shores.  The miles of marine shoreline that are 
included in the Island County shoreline inventory were calculated using the Shore Zone shapefile 
(szline.shp) provided by the Washington Department of Natural Resources (WDNR), 2001.  The 
miles of lake shoreline were calculated using the Lakes and Pond shapefile 
(Lakes_and_Ponds.shp) provided by Island County, 2010.  

GIS has also been used to identify vacant parcels (Island County Assessor’s data) and parcels 
large enough to be further subdivided under existing zoning and SMP regulations.  These parcels 
were also compared with public lands and tidelands information to determine areas where 
potential new development could occur and where potential exists for gaining new public access 
to public tidelands as development occurs in the future.  

Determining Reach Breaks 

The overall goal of establishing reach breaks is to create landscape inventory units that reflect 
the hydro-geomorphic conditions or biophysical criteria in the landscape that will impact 
shoreline form and function.  For purposes of the inventory and characterization, the Island 
County shoreline planning areas were divided into reaches based on the process units that were 
developed by PSNERP, with some modifications.  Process units refer to areas where conditions 
of geomorphology, aspect, and hydrologic processes were similar. Where process units were 

                                                   
2 As used in this report, “wetlands” does not include wetland buffers (i.e., adjacent upland areas) that may be required by Island 
County critical areas ordinance.  
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small, such as in some bays, process units were combined.  Where process units were large and 
land cover varied widely, such as on west Whidbey Island, they were broken into smaller units.  
Where PSNERP process units overlapped, they were broken at the center of the overlap unless 
there was a more logical geomorphic or land cover break point.  In a few specific cases we used 
a jurisdictional boundary as a limit on a reach break (i.e. where an incorporated town or city falls 
within a process unit).  The reach breaks form a basis for the scale of inventory, and provide a 
preliminary mechanism for developing and applying environment designations in later phases.  
Reach breaks can also be used to calculate linear shoreline lengths and areas (e.g., area of 
associated wetlands, floodplains, etc.).  The number of reaches by shoreline type is summarized 
below in Table 2-2.  

Table 2-2.  Shoreline Summary by Type, Island County, Washington 

Waterbody Type Number of 
Reaches Total Miles 

Marine 38 196 

Lakes 6 11 

TOTAL 44 207 

Assessing Ecosystem Processes 

For purposes of this report, ecosystem-wide processes (or landscape processes) are described 
primarily with respect to marine coastal and nearshore processes. These processes include the 
movement of water, sediment, nutrients, pathogens, toxins, and wood as they enter into, pass 
through, and eventually leave the watershed.   

Island County’s shorelines are formed and maintained by coastal processes. In this document, the 
term ecosystem-wide processes refer to the dynamic physical, biological and chemical 
interactions that form and maintain the landscape at the geographic scales of drift cells. 
Information on nearshore processes was derived in large measure from The Puget Sound 
Nearshore Ecosystem Restoration Project (PSNERP).   . 

 PSNERP was established in 2001 through an agreement between the U.S. Army Corps of 
Engineers and the WDFW.  The purpose was to complete a feasibility study to identify 
significant ecosystem problems along Puget Sound marine shorelines and evaluate potential 
solutions and protective measures.  Analysis and studies were completed for the specific purpose 
of identifying a suite of protection and restoration strategies and specific projects at the regional 
scale.  Recent PSNERP efforts completed across the Puget Sound provide valuable, scientifically 
credible information that is used to inform this Inventory and Characterization.  As 
recommended by recent Ecology guidance for incorporation of PSNERP resources in local 
shoreline planning, this report uses these resources in multiple ways (Ecology, 2010).  Because 
of the regional intent of PSNERP’s effort, PSNERP data and resources are supplemented with 
more detailed local information. 
PSNERP has accomplished three main tasks directly relevant to Island County marine and 
estuarine shoreline inventory and characterization efforts: 
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• Characterized the health of nearshore processes (by documenting and compiling 
information on shoreforms and human alterations) for every Puget Sound drift cell and 
river delta;  

• Produced technical papers on the importance of coastal and nearshore processes to 
species or ecosystem functions, restoration, and protection principles derived from peer-
reviewed literature, and restoration and protection best practices; and 

• Evaluated opportunities across Puget Sound to protect and restore nearshore ecosystem 
processes for the purpose of identifying federal cost-shared projects. 

PSNERP resources are used in this report in the following ways: 

• Assessment of current and historic shoreform conditions within a geomorphic 
classification system developed for Puget Sound (Shipman 2008) were used to identify 
potentially associated wetland areas in establishing the shoreline environment.  Current 
and historic information was further used to identify key processes within each marine 
reach, including identification of significant alterations and potential management issues. 

• Drift cell shoreline process units (SPUs) and delta units (DPUs) were used as the primary 
tool to establish marine reaches.  Geographically defined marine and estuarine units 
defined by drift cells, estuarine processes, and coastal drainage basins are established by 
PSNERP.  These units were used to establish marine reaches, with long units split and 
short units (within embayments) aggregated consistent with patterns of shoreline area 
land cover.   

• PSNERP analyses at a process unit level (ratings of overall nearshore process degradation 
shown in Map 17) was used to identify general trends along marine reaches, and are 
further detailed using County data.  PSNERP’s database and analysis results include data 
documenting many shoreline components consistent with Ecology guidelines for 
inventory efforts (WAC 173-26-201-3c (i-iv and vii)). 

Approach to Assessment of Shoreline Functions 

Shoreline functions in Island County were assessed by compiling and reviewing all existing data 
and previous research necessary to inform the inventory process. Data were compiled and 
integrated, summarized at the landscape and reach scale, and compared to historic conditions to 
measure the relative condition of nearshore processes and the subsequent functions upon which 
management recommendations will be derived. Areas in which nearshore processes and 
functions were considerably impacted by shoreline development were highlighted as having 
restoration potential. Similarly, conservation opportunities were identified were nearshore 
processes and functions were well intact.  
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Island County Feeder Bluff and Accretion Shoreform Mapping 
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Appendix G 
 

Restoration and Conservation Potentials 
 
 
Restoration and conservation potentials in Island County map 
Restoration potentials for Whidbey Island 
Whidbey Island restoration potential images 
Conservation potentials for Whidbey Island 
Whidbey Island conservation potential images 
Restoration potentials for Camano Island 
Camano Island restoration potential images 
Conservation potentials for Camano Island 
Camano Island conservation potential images 
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Island County Feeder Bluff and Accretion Shoreform Mapping Coastal Geologic Services
Restoration Potentials for Whidbey Island
UTM Zone 10, Nad 83
Number Drift Cell Note Easting Northing

1 WHID-24

Remove bulkhead and intertidal and 
backshore fill along Deception Pass SP 
shore southwest of 2 piers *010411_120330_lg_wb.jpg  527747 5360822

2 WHID-23 Remove appox. 6 derelict piles *010411_120330_lg_wb.jpg  530268 5360433
3 WHID-23 Remove approx. 15 derelict piles *010411_120306_lg_wb.jpg  530596 5360571

4 WHID-22
Remove rock groin and concrete 
bulkhead *010411_120258_lg_wb.jpg  530691 5359871

5 WHID-21
Remove rock revetment and rock groin 
covering intertidal and backshore *010411_120120_lg_wb.jpg  530933 5357337

6 WHID-20

Remove tidegate, pump system, &riprap 
to restore channel, tidal wetland, 
saltmarsh, and beach *010411_115938_lg_wb.jpg  529822 5356036

7 WHID-20 Remove approx. 6 derelict piles *010411_115918_lg_wb.jpg  530600 5355681

8 WHID-20

Remove tide gate and outfall & connect 
large lagoon with Skagit Bay to create 
estuarine/saltmarsh *010411_115850_lg_wb.jpg  531625 5355363

9 WHID-20 Remove approx. 15 derelict pilings *010411_115352_lg_wb.jpg  535659 5348359

10 WHID-17

Remove rock revet from upper intertidal 
& backshore to restore beach & potential 
forage fish habitat *010411_114834_lg_wb.jpg  528759 5348969

11 WHID-14/ 
Remove failed wood & rock bulkhead 
and nourish beach to restore beach *010411_114346_lg_wb.jpg  526634 5347586

12 WHID-14/ 

Remove failed bulkhd & tidegate to 
rehabilitate saltmarsh, including access 
to saltmarsh for salmon *010411_114342_lg_wb.jpg  526668 5347460

13 WHID-14/ 

Remove rk fr intertidal & remove 
roaddway fr bkshore to restore upper 
intertidal poss. w nourishmnt *010411_114342_lg_wb.jpg  527149 5347696

14 WHID-14/ 

Remove rock & debris from upper 
intertidal to restore beach, possibly with 
beach nourishment *010411_114114_lg_wb.jpg  526820 5348345

15 WHID-12
Remove fill and roadway to restore tidal 
flow to lagoon. *010411_113432_lg_wb.jpg  519737 5341725

16 WHID-12
Lagoon-Restore tidal flow to reestablish 
saltmarsh *010411_113430_lg_wb.jpg  519852 5341482

17 WHID-11
Lagoon-restore tidal flow by widening 
partially filled inlet *010411_113402_lg_wb.jpg  520303 5340853

18 WHID-10
Check and remove Spartina anglica if 
necessary (500 ft alongshore) *010411_113316_lg_wb.jpg 522527 5340743

19 WHID-9
Remove rock and debris from upper 
intertidal beach. *010411_113238_lg_wb.jpg 523547 5340910

20 WHID-9
Remove rock and debris from upper 
beach and lower bank. *010411_113238_lg_wb.jpg 523733 5340867

21 WHID-9

Remove old boat ramp and outfall 
remnants and toppled bulkhead rock 
from intertidal beach at Thomas *010411_113232_lg_wb.jpg 523863 5340894

22 WHID-9
Check and remove Spartina anglica if 
necessary *010411_113232_lg_wb.jpg 523861 5340872

23 WHID-9
Check and remove Spartina anglica if 
necessary *010411_113232_lg_wb.jpg 523876 5340874

24 WHID-9 Remove creosote bulkhead *010411_113232_lg_wb.jpg  524025 5340907

25 WHID-9
Remove creosoted and treated wood 
bulkhead from backshore area. *010411_113232_lg_wb.jpg 524046 5340911

26 WHID-9

Remove remnants of barge and large 
volume of concrete rubble, rock, and 
piles from intertidal beach *010411_113232_lg_wb.jpg 524061 5340946

Ecology oblique shoreline 
photo website address*

CGS 
Picture



Island County Feeder Bluff and Accretion Shoreform Mapping Coastal Geologic Services
Restoration Potentials for Whidbey Island
UTM Zone 10, Nad 83
Number Drift Cell Note Easting Northing

Ecology oblique shoreline 
photo website address*

CGS 
Picture

27 WHID-9
Remove creosote retaining walls and 
piles from intertidal. *010411_113232_lg_wb.jpg 524136 5341058

28 WHID-9
Check and remove Spartina anglica if 
necessary *010411_113230_lg_wb.jpg 524192 5341182

29 WHID-9
Check and remove Spartina anglica if 
necessary *010411_113214_lg_wb.jpg 524608 5341244

30 WHID-8 Remove probable spartina patch *010411_110202_lg_wb.jpg  529432 5338601

31 WHID-8

Restore tidal flow to saltmarsh (S of Race 
Lagoon) Check road to beach over 
marsh for connectivity *010411_110134_lg_wb.jpg  530136 5337776

32 WHID-8
Recreate inlet and restore portions of 
partially filled coastal wetland *010411_105634_lg_wb.jpg  532333 5328550

33 WHID-8
Removed failed bulkhead for upper 
intertidal and backshore restoration *010411_105628_lg_wb.jpg  532055 5328190

34 WHID-8 Remove pilings and rock fill *010411_105624_lg_wb.jpg  532010 5327967

35 WHID-8 Conc rock fill *010411_105634_lg_wb.jpg 7/7/04 #58 533960 5324011

36 WHID-8 Remove failed boathouse pltfrm w rock *010411_105634_lg_wb.jpg  533908 5323290
37 WHID-8 Restore Lagoon *010411_105158_lg_wb.jpg  533592 5322316
38 WHID-8 Remove modification *010411_105158_lg_wb.jpg  533626 5322293

39 WHID-8 Remove dilapitated boaths and railway *010411_105156_lg_wb.jpg  533797 5322270

40 WHID-8
Remove PVC shtpile & creo WPW & fill & 
hs *010411_105154_lg_wb.jpg  533880 5322244

41 WHID-7 Remove failing bulkhead *010411_105018_lg_wb.jpg
7/8/04 #7-8 
small card 534473 5319736

42 WHID-7 Remove failing bulkheads *010411_105018_lg_wb.jpg 7/8/04 #7-8 534456 5319689

43 WHID-7 Failed pier & fill area w failing bulkhd *010411_105008_lg_wb.jpg
7/8/04 #10 
small card 534502 5319463

44 WHID-4 failed pier and creosote piles *010411_104704_lg_wb.jpg  536549 5320892

45 WHID-4
failing bulkhds & derilict piles by creek 
mouth *010411_104700_lg_wb.jpg  536553 5321049

46 WHID-3 remove 6 small rock groins *010411_104654_lg_wb.jpg 7/8/04 #1-2 536494 5321340

47 WHID-2
4 failed bulkhds-1 here 3 to N (gd mods 
inbtwn) *010411_104038_lg_wb.jpg  540561 5323644

48 WHID-1
remove ww failed bulkhd (old) fronting 
new blkhd *010411_103922_lg_wb.jpg 7/8/04 #40 541968 5322028

49 WHID-1 Remove conc bulkhd & fill *010411_103848_lg_wb.jpg
7/8/04 #41-
42 543020 5321416

50 WHID-1
Rmv failing wdblkhd(1/3creo&away from 
bluff toe) *010411_103722_lg_wb.jpg

7/9/04 #66-
67 545708 5320301

51 IS-1 remove derelict & abandoned creo piles *010411_103150_lg_wb.jpg  548158 5314865

52 IS-1

Restore Deer Lake Creek mouth across 
bkshore and bch - purchase one lot with 
small cabin *010411_103052_lg_wb.jpg  548561 5313118

53 IS-1 remove abandoned creosote piles (~6) *010411_103038_lg_wb.jpg  548515 5312808

54 IS-1 remove abandoned creosote piles (2) *010411_103038_lg_wb.jpg  548527 5312652

55 IS-1 remove abandoned creosote piles (1) *010411_103030_lg_wb.jpg  548527 5312584



Island County Feeder Bluff and Accretion Shoreform Mapping Coastal Geologic Services
Restoration Potentials for Whidbey Island
UTM Zone 10, Nad 83
Number Drift Cell Note Easting Northing

Ecology oblique shoreline 
photo website address*

CGS 
Picture

56 IS-1

Restore backshore marsh vegetation - 
veg appears damaged due to change in 
hydrology *010411_103016_lg_wb.jpg  548598 5311864

57 IS-1 remove abandoned creosote piles *010411_102954_lg_wb.jpg  548492 5311262

58 IS-1

Remove portion of bulkhead and house 
immediately north of Glendale Crk to 
restore good salmon access *010411_102916_lg_wb.jpg

Glendale 
Creek 
mouth 
pictures 547962 5309703

59 IS-1
Remove failing wooden groins (some 
creo) *010411_102826_lg_wb.jpg  546621 5308100

60 IS-1 Remove derelict creosote piles (35) *010411_102808_lg_wb.jpg  546687 5307176
61 IS-4 Remove creosote piles (4) *010411_133422_lg_wb.jpg  541189 5309366

62 IS-4 Remove 12 creosote piles cross shore *010411_133416_lg_wb.jpg  541234 5309484

63 IS-4 Remove old wood wall and dilapidated hs *010411_133332_lg_wb.jpg
7/21/04 
#63 541750 5310964

64 IS-6 Remove 7 creosote piles *010411_132548_lg_wb.jpg 7/22/04 #2 534002 5314824
65 IS-6 Remove 4 creosote piles *010411_132542_lg_wb.jpg  534081 5315001
66 IS-6 Remove 7 creosote piles *010411_132542_lg_wb.jpg  534116 5315133
67 IS-6 Remove 11 creosote piles *010411_132526_lg_wb.jpg  533875 5316243
68 IS-6 Remove 4 creosote piles *010411_132524_lg_wb.jpg  533810 5316314

69 WHID-27 Remove 35 creo piles from failing wall *010411_131346_lg_wb.jpg  529654 5330720
70 WHID-27 Remove 4 creosote piles in subtidal *010411_131330_lg_wb.jpg  529572 5331383

71 WHID-26
Remove 115 creo piles old structure in 
subtidal *010411_130844_lg_wb.jpg

7/23/04 
#2530-31 524648 5333891

72 WHID-25
Remove conc rubble fr intertidal and 
bank toe *010411_124456_lg_wb.jpg  523612 5354993

73 WHID-25 Remove conc rubble revetment *010411_124450_lg_wb.jpg  523794 5355436
74 WHID-25 Remove very long outfall *010411_124444_lg_wb.jpg  523972 5355746

Potentials that describe areas with alongshore distances are located in the middle of the alongshore length.
*http://apps.ecy.wa.gov/website/coastal_atlas/shorephotos/yr2000/Island/



Whidbey Island Restoration Potentials 
 

1 Remove bulkhead and intertidal and backshore fill along Deception Pass SP shore southwest of 2 piers  

 
 
2 Remove approximately 6 derelict piles  

 
 
3 Remove approximately 15 derelict piles  

 
 



Whidbey Island Restoration Potentials 2

 
4 Remove rock groin and concrete bulkhead  

 
 
5 Remove rock revetment and rock groin covering intertidal and backshore  

 
 
6 Remove tidegate, pump system, and riprap to recreate channel to restore tidal wetland and saltmarsh on 

Whidbey Island Naval Air Station and agricultural land (historic intertidal estuary extended 1.15 miles west 
of Highway 20). Also consider removing road along east dyke to restore spit and beach habitat.  

 



Whidbey Island Restoration Potentials 3

 
7 Remove approximately 6 derelict piles  

 
 
8 Remove tide gate and outfall & connect large lagoon with Skagit Bay to create estuarine/saltmarsh  

 
 
9 Remove approx. 15 derelict pilings  

 
 
10 Remove rock revetment from upper intertidal & backshore to restore beach & potential forage fish habitat 

 



Whidbey Island Restoration Potentials 4

 
11 Remove failed wood and rock bulkhead and nourish beach to restore beach 

 
 
12 Remove failed bulkhead & tide gate to rehabilitate salt marsh, including access to salt marsh for salmon 

 
 
13 Remove rock from intertidal & remove roadway from backshore to restore upper intertidal possibly with 

nourishment 

 
 



Whidbey Island Restoration Potentials 5

 
14 Remove rock and debris from upper intertidal to restore beach, possibly with beach nourishment  

 
 

 

15 Remove fill and roadway to restore tidal flow to lagoon.  

 
 

 

16 Restore lagoon tidal flow to reestablish salt marsh  

 

 



Whidbey Island Restoration Potentials 6

17 Lagoon-restore tidal flow by widening partially filled inlet  

 
 

 

18 Check and remove Spartina anglica if necessary (500 ft alongshore)   

  

 

19 Remove rock and debris from upper intertidal beach.   

  

 



Whidbey Island Restoration Potentials 7

 
20 Remove rock and debris from upper beach and lower bank.   

  

 

21 Remove old boat ramp and outfall remnants and toppled bulkhead rock from intertidal beach at Thomas   

  

 

22 Check and remove Spartina anglica if necessary   

  

 



Whidbey Island Restoration Potentials 8

 
23 Check and remove Spartina anglica if necessary   

  

 

24 Remove creosote bulkhead  

 
 

 

25 Remove creosoted and treated wood bulkhead from backshore area.   

  

 



Whidbey Island Restoration Potentials 9

 
26 Remove remnants of barge and large volume of concrete rubble, rock, and piles from intertidal beach   

  

 

27 Remove creosote retaining walls and piles from intertidal.   

  

 

28 Check and remove Spartina anglica if necessary   

  

 



Whidbey Island Restoration Potentials 10

 
29 Check and remove Spartina anglica if necessary   

  

 

30 Remove probable spartina patch  

 
 

 

31 Restore tidal flow to salt marsh (S of Race Lagoon). Check road to beach over marsh for connectivity  

 
 

 



Whidbey Island Restoration Potentials 11

 
32 Recreate inlet and restore portions of partially filled coastal wetland  

 
 

 

33 Removed failed bulkhead for upper intertidal and backshore restoration  

 
 

 

34 Remove pilings and rock fill  

 
 

 



Whidbey Island Restoration Potentials 12

 
35 Remove concrete rock fill  

 
 

 

36 Remove failed boathouse platform with rock  

 
 

 

37 Restore Lagoon  

 
 

 



Whidbey Island Restoration Potentials 13

 
38 Remove modification  

 
 

 

39 Remove dilapidated boathouse and railway  

 
 

 

40 Remove PVC sheet pile and creosote wood pile wall and fill and house  

 

 



Whidbey Island Restoration Potentials 14

41 Remove failing bulkhead  

 

 
 

 

42 Remove failing bulkheads  

 

 

 



Whidbey Island Restoration Potentials 15

43 Remove failed pier and fill area with failing bulkhead  

 

 

 

44 Remove failed pier and creosote piles  

 
 

 

45 Remove failing bulkheads & derelict piles by creek mouth  

 
 

 



Whidbey Island Restoration Potentials 16

 
46 Remove 6 small rock groins  

 
 

 

47 4 failed bulkheads (functional bulkheads in between)  

 
 

 

48 Remove old waterward failed bulkhead fronting new bulkhead  

 
 

 

49 Remove concrete bulkhead & fill  

 
 

 



Whidbey Island Restoration Potentials 17

50 Remove failing wood bulkhead (1/3 creosote and away from bluff toe)  

 

 

51 Remove derelict & abandoned creosote piles  

 
 

 

52 Restore Deer Lake Creek mouth across backshore and bch - purchase one lot with small cabin  

 
 

 

53 Remove ~6 abandoned creosote piles  

 
 

 



Whidbey Island Restoration Potentials 18

 
54 Remove 2 abandoned creosote piles  

 
 

 

55 Remove 1 abandoned creosote pile  

 
 

 

56 Restore backshore marsh vegetation - vegetation appears damaged due to change in hydrology  

 
 

 

57 Remove abandoned creosote piles  

 
 

 



Whidbey Island Restoration Potentials 19

 
58 Remove portion of bulkhead and house immediately north of Glendale Creek to restore good salmon 

access 
 

 

 
 

 

59 Remove failing wooden groins (some creosote)  

 
 

 

60 Remove 35 derelict creosote piles  

 
 

 



Whidbey Island Restoration Potentials 20

 
61 Remove 4 creosote piles  

 
 

 

62 Remove 12 creosote piles cross shore  

 
 

 

63 Remove old wood wall and dilapidated house  

 

 
 

 



Whidbey Island Restoration Potentials 21

 
64 Remove 7 creosote piles  

 

 
 

 

65 Remove 4 creosote piles  

 
 

 

66 Remove 7 creosote piles  

 
 

 



Whidbey Island Restoration Potentials 22

 
67 Remove 11 creosote piles  

 
 

 

68 Remove 4 creosote piles  

 
 

 

69 Remove 35 creosote piles from failing wall  

 
 

 



Whidbey Island Restoration Potentials 23

 
70 Remove 4 creosote piles in subtidal  

 
 

 

71 Remove 115 creosote piles from old structure in subtidal  

 
 

 

72 Remove concrete rubble from intertidal and bank toe  

 

 



Whidbey Island Restoration Potentials 24

 
73 Remove concrete rubble revetment  

 
 

 

74 Remove very long outfall  

 

 

 



Island County Feeder Bluff and Accretion Shoreform Mapping Coastal Geologic Services
Conservation Potentials for Whidbey Island
UTM Zone 10, Nad 83

Number Drift Cell Note Easting Northing

1 WHID-20

Conserve this ~5.2 mile stretch to the 
south of intact native vegetation along 
bluff and intermittant backshore for 
Skagit River and other salmon stocks *010411_115832to115418_lg_w 532121 5355161

2 WHID-20

Conserve small stream mouth, 
surrounding backshore area, and valley 
and trees. Check stream for salmon 
passage and barriers. *010411_115714_lg_wb.jpg 534030 5353608

3 WHID-20

Conserve small stream mouth, 
surrounding backshore area, and low 
elevation valley *010411_115620_lg_wb.jpg 535373 5352329

4 WHID-20
Conserve small stream mouth, 
surrounding backshore and riparian area *010411_115604_lg_wb.jpg 535891 5352070

5 WHID-13
Conserve backshore seasonal marsh 
(bch ridges and swales) *010411_113720_lg_wb.jpg 523926 5342877

6 WHID-13 Conserve coastal wetland and marsh *010411_113734_lg_wb.jpg 523522 5343061

7 WHID-13 Lagoon - conserve lagoon and shores *010411_113438_lg_wb.jpg 519959 5342116

8 WHID-11
Lagoon and Saltmarsh - Preserve tidal 
flow and shore *010411_113402_lg_wb.jpg 520269 5340759

9 WHID-8
Preserve lagoon inlet and shores. Check 
for freshwater input and juv. salmonoids. *010411_110146_lg_wb.jpg 529919 5337953

10 IS-1 Backshore Spruce Forest *010411_103016_lg_wb.jpg 548565 5311732

11 IS-1
Conserve marsh, coastal wetland & 
surrounding veg in bkshore *010411_102802_lg_wb.jpg 546686 5307053

12 WHID-25 Undeveloped beach and backshore *010411_124642_lg_wb.jpg 521324 5351236

13 WHID-25

Undeveloped berm and lagoon complex- 
Extends 2000+ ft and into Feeder Bluff w 
intertidal bars *010411_124550_lg_wb.jpg 522383 5353095

Potentials that describe areas with alongshore distances are located in the middle of the alongshore length.
*http://apps.ecy.wa.gov/website/coastal_atlas/shorephotos/yr2000/Island/

Ecology oblique shoreline 
photo website address*



Whidbey Island Conservation Potentials 
 

1 Conserve this ~5.2 mile stretch to the south of intact native vegetation along bluff and intermittent 
backshore for Skagit River and other salmon stocks 

 
 
2 Conserve small stream mouth, surrounding backshore area, and valley and trees. Check stream for 

salmon passage and barriers. 

 
 
3 Conserve small stream mouth, surrounding backshore area, and low elevation valley 

 
 



Whidbey Island Conservation Potentials 2

 
4 Conserve small stream mouth, surrounding backshore and riparian area 

 
 
5 Conserve backshore seasonal marsh (beach ridges and swales) 

 
 
6 Conserve coastal wetland and marsh 



Whidbey Island Conservation Potentials 3

 
 
7 Lagoon - conserve lagoon and shores 

 
 
8 Lagoon & Salt marsh - Preserve tidal flow and shore 

 



Whidbey Island Conservation Potentials 4

 
9 Preserve lagoon inlet and shores. Check for freshwater input and juvenile salmonoids. 

 
 
10 Backshore Spruce Forest 

 
 
11 Conserve marsh, coastal wetland & surrounding vegetation in backshore 

 



Whidbey Island Conservation Potentials 5

 
12 Undeveloped beach and backshore 

 
 
13 Undeveloped berm and lagoon complex- Extends 2000+ ft and into Feeder Bluff w intertidal 

bars 

 



Island County Feeder Bluff and Accretion Shoreform Mapping Coastal Geologic Services
Restoration Potentials for Camano Island
UTM Zone 10, Nad 83
Number Drift Cell Note Easting Northing

1
CAM-1/ 
CAM-13

Remove old piles (50-75) in vicinity of 
English Boom (4400') *010512-121524to12536_lg_wb 542259 5345526

2
CAM-1/ 
CAM-13

Remove old piles (150-200) along West 
Pass distributary channel (5600) *010512-121348_lg_wb.jpg  543823 5344663

3 CAM-10

Connect and restore channels to 
saltmarsh to re-establish tidal flow and 
fish access to saltmarsh. May require 
dyke extensions. *010512-120802_lg_wb.jpg  540700 5341964

4 CAM-10

Remove porions of dyke to re-establish 
better tidal flow and fish access into old 
saltmarsh (1800') *010512-120758_lg_wb.jpg  540818 5341399

5 CAM-9 Remove intertidal spartina *010512-120150_lg_wb.jpg  539760 5338034

6
CAM-
8/CAM-9

Remove portions of dyke to re-introduce 
tidal flow to old saltmarsh (1800') *010512-120400_lg_wb.jpg  539107 5338104

7 CAM-8

Open up mouth of inlet to coastal lagoon 
to increase fish access and tidal flushing. 
Currently a tidegate and riprap are 
present in inlet. *010512-120046_lg_wb.jpg P5130033 539073 5334994

8 CAM-8

Remove fill and boathouses. Examine 
tidal flow under wooden bridge and alter 
bridge if tidal flow is impeded into marsh. *010512-115750_lg_wb.jpg  543737 5329004

9 CAM-8

Remove bulkheads from intertidal beach 
as possible with failure or re-
development (2400') *010512-115722_lg_wb.jpg  544381 5328462

10 CAM-7

Remove or move landward pile bulkhead 
that extends well waterward of 
surrounding bulkheads onto intertidal 
beach. *010512-123230_lg_wb.jpg  546006 5323298

11 CAM-5

Remove failed and failing pile bulkheads 
on upper intertidal immediately north of 
large intertidal fill south of Mabana. *010512-123122_lg_wb.jpg  544703 5325788

12 CAM-5
Remove failed pile bulkhead over upper 
intertidal beach. *010512-123100_lg_wb.jpg  543917 5326531

13 CAM-5

Remove large upper intertidal pile 
bulkhead and fill area near "Camp Diana" 
that contains 2 stairway landings and 
extends well into intertidal. *010512-123010_lg_wb.jpg  542313 5328146

14 CAM-5
Remove large fill area and pile bulkhead 
that extends over the intertidal beach. *010512-122904_lg_wb.jpg

8-18-03 
#9687-
9688 540386 5329788

15 CAM-3

Remove creosote pile beach access 
stairway bulkhead at north-central portion 
of Camano Island State Park. *010512-122610_lg_wb.jpg  537145 5330617

16 CAM-3

Remove creosote pile beach access 
stairway bulkhead at northern portion of 
Camano Island State Park. *010512-122602_lg_wb.jpg  536961 5330784

17 CAM-3

Remove upper intertidal/ backshore 
bulkheads at northern Saratoga Shores 
to uncover potential forage fish spawning 
and backshore vegetation areas. *010512-122540_lg_wb.jpg  536262 5331441

Ecology oblique shoreline 
photo website address

CGS 
Picture



Island County Feeder Bluff and Accretion Shoreform Mapping Coastal Geologic Services
Restoration Potentials for Camano Island
UTM Zone 10, Nad 83
Number Drift Cell Note Easting Northing

Ecology oblique shoreline 
photo website address

CGS 
Picture

18 CAM-3

Remove vertical face bulkhead at the 
south beach at Indian Beach from 
intertidal beach and move artificial 
boundary between upland and beach 
landward. *010512-122426_lg_wb.jpg  535465 5334397

19 CAM-3

Daylight creek that apparently flows 
through a culvert under a small house 
and improve access under road. *010512-122358_lg_wb.jpg  534900 5335593

20 CAM-3

Remove rock and large debris from 
upper half of intertidal, from failed 
bulkhead, to remove impediment to net 
shore-drift and uncover potential forage 
fish spawning habitat *010512-122350_lg_wb.jpg  534727 5335967

21 CAM-3

Restore tidal inlet &saltmarsh complex at 
Onamac Point. May have been partially 
filled; channel history shld be researched 
for feasibility of re-establishing fish 
access. *010512-122336_lg_wb.jpg  534594 5337217

22 CAM-3
Remove failed pier and pilings at Camp 
Grande south of Rocky Point *010512-122052_lg_wb.jpg  534694 5343936

23 CAM-3

Remove rock groins crossing intertidal at 
Rocky Pt. to reduce disturbance to littoral 
drift adn potential forage fish spawning 
habitat. Potential impacts to existing 
bulkheads may have to be analyzed. *010512-122048_lg_wb.jpg  534798 5344183

24 CAM-3

Remove 40-50 piles on upper intertidal 
beach east of Utsalady boat ramp that 
remain from an old failed bulkhead in 
potential forage fish spawning area. *010512-121816_lg_wb.jpg  537315 5344637

25 CAM-2

Remove derelict boat ramps and marine 
railways on beach. A number of failed 
structures cross potential forage fish 
spawning areas. *010512-121726to121800_lg_w 538981 5344949

26 CAM-2

Remove 2 pile bulkheads (failed) on 
upper intertidal within potential forage 
fish spawning band. *010512-121722_lg_wb.jpg  539293 5345715

27 CAM-2

Remove failed bulkhead rock from 
intertidal beach and backshore. Rock is 
covering substantial portion of potential 
forage fish spawning band. *010512-121716_lg_wb.jpg  539383 5345985

Potentials that describe areas with alongshore distances are located in the middle of the alongshore length.
*http://apps.ecy.wa.gov/website/coastal_atlas/shorephotos/yr2000/Island/



 

Camano Island Restoration Potentials 
1 Remove old piles (50-75) in vicinity of English Boom (4400')  

 
 
2 Remove old piles (150-200) along West Pass distributary channel (5600 ft alongshore)  

 
 



Camano Island Restoration Potentials 2

 

3 
Connect and restore channels to saltmarsh to re-establish tidal flow and fish access to saltmarsh.  
May require dyke extensions.  

 
 
4 Remove portions of dyke to re-establish better tidal flow and fish access into old saltmarsh (1800 ft alongshore)  

 
 



Camano Island Restoration Potentials 3

 
5 Remove intertidal spartina  

 
 
6 Remove portions of dyke to re-introduce tidal flow to old saltmarsh (1800 ft alongshore)  

 
 



Camano Island Restoration Potentials 4

 

7 
Open up mouth of inlet to coastal lagoon to increase fish access and tidal flushing. Currently a tidegate and  
riprap are present in inlet.  

 
 

8 
Remove fill and boathouses. Examine tidal flow under wooden bridge and alter bridge if tidal flow is impeded 
 into marsh.  

 
 



Camano Island Restoration Potentials 5

 
9 Remove bulkheads from intertidal beach as possible with failure or re-development (2400 ft alongshore)  

 
 

10 
Remove or move landward pile bulkhead that extends well waterward of surrounding bulkheads onto intertidal  
beach.  

 
 

11 
Remove failed and failing pile bulkheads on upper intertidal immediately north of large intertidal fill south of  
Mabana.  

 
 



Camano Island Restoration Potentials 6

12 Remove failed pile bulkhead over upper intertidal beach.  

 
 
13 Remove large upper intertidal pile bulkhead and fill area near "Camp Diana" that contains 2 stairway landings  

and extends well into intertidal.  

 
 



Camano Island Restoration Potentials 7

 
14 Remove large fill area and pile bulkhead that extends over the intertidal beach.  

 

 
 
15 Remove creosote pile beach access stairway bulkhead at north-central portion of Camano Island State Park.  

 
 



Camano Island Restoration Potentials 8

 
16 Remove creosote pile beach access stairway bulkhead at northern portion of Camano Island State Park.  

 
 

17 
Remove upper intertidal/ backshore bulkheads at northern Saratoga Shores to uncover potential forage fish  
spawning and backshore vegetation areas.  

 
 



Camano Island Restoration Potentials 9

 

18 
Remove vertical face bulkhead at the south beach at Indian Beach from intertidal beach and move artificial  
boundary between upland and beach landward.  

  
19 Daylight creek that apparently flows through a culvert under a small house and improve access under road.  

  



Camano Island Restoration Potentials 10

 

20 
Remove rock and large debris from upper half of intertidal, from failed bulkhead, to remove impediment to  
net shore-drift and uncover potential forage fish spawning habitat  

  
21 

Restore tidal inlet &saltmarsh complex at Onamac Point. May have been partially filled; channel history should 
be researched for feasibility of re-establishing fish access.  

  



Camano Island Restoration Potentials 11

 
22 Remove failed pier and pilings at Camp Grande south of Rocky Point  

  
23 

Remove rock groins crossing intertidal at Rocky Pt. to reduce disturbance to littoral drift and potential forage  
fish spawning habitat. Potential impacts to existing bulkheads may have to be analyzed.  

  
24 

Remove 40-50 piles on upper intertidal beach east of Utsalady boat ramp that remain from an old failed  
bulkhead in potential forage fish spawning area.  

 
 



Camano Island Restoration Potentials 12

 

25 
Remove derelict boat ramps and marine railways on beach. A number of failed structures cross potential  
forage fish spawning areas.  

  
26 Remove 2 pile bulkheads (failed) on upper intertidal within potential forage fish spawning band.  

  
27 

Remove failed bulkhead rock from intertidal beach and backshore. Rock is covering substantial portion of  
potential forage fish spawning band.  

 
 



Island County Feeder Bluff and Accretion Shoreform Mapping Coastal Geologic Services
Conservation Potentials for Camano Island
UTM Zone 10, Nad 83
Number Drift Cell Note Easting Northing

1 CAM-1

Conserve saltmarsh, tidal channel, berm, 
&adjacent forested bank at eastern 
Arrowhead Beach(1400 ft alongshore) *010512_121628_lg_wb.jpg P4170038 540045 5346506

2
CAM-1/ 
CAM-13

Conserve salt marsh, intertidal channel 
complex, and forested bank near English 
Boom (4400 ft alongshore) *010512_121528_lg_wb.jpg 542184 5345562

3 CAM-9

Conserve feeder bluff at Barnum Pt to 
protect downdrift habitats. Prohibit 
bulkhds&structures (1800 ft alongshore) *010512_120618_lg_wb.jpg 540255 5337995

4 CAM-9

Protect both sides of lagoon inlet 
ensuring natural tidal flow. Prohibit 
bulkheads & structures. *010512_120150_lg_wb.jpg 539771 5338169

5 CAM-8
Conserve spit and small, dynamic coastal 
lagoon (1200 ft alongshore) *010512_115934_lg_wb.jpg 540924 5332364

6 CAM-8

Conserve spit and saltmarsh. Prohibit 
filling, structures, or alt of tidal flow. Don't 
allow houses. *010512_115750_lg_wb.jpg 543690 5329038

7 CAM-8
Conserve Exceptional Feeder Bluff & 
prohibit bulkheads (1800 ft alongshore) *010512_123332_lg_wb.jpg 547885 5322601

8 CAM-7

Conserve near pristine accretion point 
and driftlog/ marshy backshore extending 
landward to near the bankline. *010512_123210_lg_wb.jpg 545561 5323552

9 CAM-5

Conserve beach and forested backshore 
and bank area along 450 ft accretion 
shoreform unit. *010512_123104_lg_wb.jpg 544127 5326332

10 CAM-3 Preserve coastal wetland remnant *010512-122320_lg.jpg 534538 5337138
Potentials that describe areas with alongshore distances are located in the middle of the alongshore length.
*http://apps.ecy.wa.gov/website/coastal_atlas/shorephotos/yr2000/Island/
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Camano Island Conservation Potentials 
 

1 Conserve saltmarsh, tidal channel, berm, &adjacent forested bank at eastern Arrowhead Beach (1400 ft 
alongshore)  

 
 



Camano Island Conservation Potentials 2

 
2 Conserve salt marsh, intertidal channel complex, and forested bank near English Boom (4400 ft alongshore)  

 
 
3 Conserve feeder bluff at Barnum Pt to protect downdrift habitats. Prohibit bulkheads and 

structures (1800 ft alongshore)  

 
 



Camano Island Conservation Potentials 3

 
4 Protect both sides of lagoon inlet ensuring natural tidal flow. Prohibit bulkheads & structures.  

 
 
5 Conserve spit and small, dynamic coastal lagoon (1200 ft alongshore)  

 
 



Camano Island Conservation Potentials 4

 
6 Conserve spit and saltmarsh. Prohibit filling, structures, or alteration of tidal flow. Don't allow houses.  

 
 
7 Conserve Exceptional Feeder Bluff & prohibit bulkheads (1800 ft alongshore)  

 
 



Camano Island Conservation Potentials 5

 

8 
Conserve near pristine accretion point and driftlog/ marshy backshore extending landward to near  
the bankline.  

 
 
9 Conserve beach and forested backshore and bank area along 450 ft accretion shoreform unit.  

 
 



Camano Island Conservation Potentials 6

 
10 Preserve coastal wetland remnant  
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