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EXECUTIVE SUMMARY 
The City of Port Townsend is mandated by the Growth Management Act of Washington (GMA) 
to review and update its comprehensive plan and development regulations according to 
RCW 36.70A.130(5). This update must include a review and update of critical area regulations 
per RCW 36.70A.130(1)(c). If the review shows that the plan or regulations do not comply with 
the GMA, then revisions must be made. The review of critical area regulations under 
RCW 36.70A.172(1) must be based on best available science (BAS) and give consideration to 
conservation and protection of anadromous fisheries. 

This document serves as an addendum to the 2005 BAS review (GeoEngineers 2005) produced 
for the City’s 2005 Shoreline Master Program update and provided in Appendix A. 

Critical areas recognized by the City, and therefore addressed in this addendum, include 
wetlands, fish and wildlife habitat conservation areas (which include streams), critical aquifer 
recharge areas, frequently flooded areas, and geologically hazardous areas. In addition, 
discussions of climate change, sea level rise and tsunami hazards are included. 

In general, the City’s critical areas regulations are compliant with BAS recommendations for 
protection of critical areas and public health and safety; however, some changes are required 
and updates are recommended. Table ES-1 provides a summary of required changes (shown in 
bold) and recommended updates for specific critical area regulatory elements covered in this 
report. These code changes and recommended updates are discussed in more detail within the 
main body of the report. 

Table ES-1. Recommendations for Certain Critical Area Regulatory Elements 
for the City of Port Townsend. 

Critical Area Regulatory Element 

Compliant with 
Best Available 

Sciencea Recommendations/Notes 

Wetlands Rating System No RCW 36.70A.030(21) requires that all wetlands 
that meet the biological definition be 
regulated and any impacts be compensated 
for. Ecology (2016) provides a 
recommendation regarding the size of 
wetland required to be regulated for small 
jurisdictions like Port Townsend. If the 
mitigation and documentation requirements 
in the Ecology recommendation are included 
in the code update, this size limit can be 
implemented. 
As of January 1, 2015, the City is required to 
use the updated 2014 wetland rating system. 
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Table ES-1 (continued). Recommendations for Certain Critical Area 
Regulatory Elements for the City of Port Townsend. 

Critical Area Regulatory Element 

Compliant with 
Best Available 

Sciencea Recommendations/Notes 

Wetlands 
(continued) 

Buffers Yes Update to the revised 2014 point-scaling 
system. 
Consider updating buffer width regulations to 
use the simpler table provided in Ecology’s 
guidance for small cities (Ecology 2016). 

Delineation Method No Update PTMC 19.05.110.B.3 to require use of 
the 1987 Corps of Engineers Wetlands 
Delineation Manual and all applicable 
guidance that is not superseded by the 
Western Mountains, Valleys, and Coast 
Regional Supplement. See Section 4.2.1 for 
details. 
Update to indicate the wetland delineations are 
applicable for the standard 5 years, instead of 3. 

Mitigation 
Requirements 

Yes Follows standard procedures and recommended 
mitigation ratios. 
Ecology (2016) provides a more specific list of 
mitigation report requirements than is provided 
in PTMC and the City may want to update 
accordingly. 
The City may want to allow use of the credit/debit 
method as an alternative to mitigation ratios as 
described in Calculating Credits and Debits for 
Compensatory Mitigation in Wetlands of Western 
Washington: Final Report (Hruby 2012) 

Fish and Wildlife 
Habitat 
Conservation 
Areas (FWHCA) 

Rating System No Update PTMC 19.05.080.B.7 to include all 
Waters of the State not just those associated 
with certain species as per 
WAC 365-190-130(2)(f). 

Protection Measures Yes Consider and clarify whether dunegrass 
communities are a habitat of local importance in 
accordance with WAC 365-190-130(2)(b) 
Consider and clarify whether dunegrass 
communities constitute “associated vegetated 
marine riparian areas” regulated by 
PTMC 19.05.080(B)(10).  
Define “associated vegetated marine riparian 
areas” to clarify whether the protected areas are 
limited to within the marine nearshore habitat 
area (between extreme low tide and the ordinary 
high water mark), or could occur in riparian areas 
adjacent to the delineated nearshore area. 

http://www.ecy.wa.gov/programs/sea/wetlands/pdf/corps87manual.pdf
http://www.ecy.wa.gov/programs/sea/wetlands/pdf/corps87manual.pdf
http://www.ecy.wa.gov/programs/sea/wetlands/pdf/WestMt_May2010.pdf
http://www.ecy.wa.gov/programs/sea/wetlands/pdf/WestMt_May2010.pdf
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Table ES-1 (continued). Recommendations for Certain Critical Area 
Regulatory Elements for the City of Port Townsend. 

Critical Area Regulatory Element 

Compliant with 
Best Available 

Sciencea Recommendations/Notes 

Critical Aquifer 
Recharge Areas 
(CARA) 

Protection Measures Yes Update 19.05.070. D.5 and all other PTMC 
references to the Low Impact Development 
Technical Guidance Manual for the Puget Sound 
(2004) to 2012 LID Technical Guidance Manual for 
Puget Sound (WSU and PSP 2012), and Rain 
Garden Handbook (Ecology et al. 2013). 
Remove requirement for a hydrogeologic 
assessment for a domestic underground propane 
tank in 19.05.070.C. 

Frequently 
Flooded Areas 

Protection Measures Yes Remap critical drainage corridors using recently 
collected lidar information. 
References to the 2001 Stormwater Management 
Manual for Western Washington in the critical 
areas code should be updated to the 2012 
manual or to the current manual used by the City. 
Require stormwater facilities located less than 
15 feet NAVD88 in elevation to use USACE 
guidance with respect to sea level rise (USACE 
2013). 

Geologic Hazards Engineering Design 
Standards 

Yes Expand “qualified consultant” definition to specify 
that all shoreline projects on the Strait (those 
within 200 linear feet of the marine OHWM west 
of Point Wilson) be reviewed by a licensed 
engineer with coastal experience specifically 
related to open ocean swell. 
Require all building plans within a mapped 
tsunami and/or high liquefaction zone to carry a 
stamp indicating the plans are being made in a 
tsunami and/or high liquefaction zone. 
Encourage local relevant scientific agencies 
(WDNR, USGS) to evaluate tsunami risk from a 
slip of the South Whidbey Island Fault Zone. 
Encourage the use of setbacks rather than new 
armoring or other shoreline stabilization to 
protect property and infrastructure from sea level 
rise and wave energy increases. Encourage 
removal of existing armoring. 

a If only an update is required it is given a yes for compliance. 

Bold items are required for compliance with the GMA. 
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1. INTRODUCTION 
The City of Port Townsend is mandated by the Growth Management Act of Washington (GMA) 
to review and update its comprehensive plan and development regulations according to 
RCW 36.70A.130(5). This update must include a review and update of critical area regulations 
per RCW 36.70A.130(1)(c). Critical areas recognized by the City, and therefore addressed in this 
addendum, include wetlands; fish and wildlife habitat conservation areas, which include streams, 
critical aquifer recharge areas, and frequently flooded areas; and geologically hazardous areas. 
In addition there are discussions of climate change, sea level rise, and tsunami hazards. 

The review of critical area regulations under RCW 36.70A.172(1) must be based on best available 
science (BAS) and give consideration to conservation and protection of anadromous fisheries. 
This document serves as an addendum to the 2005 BAS review (GeoEngineers 2005) produced 
for the City’s 2005 Shoreline Master Program update (provided in Appendix A). 

The GMA requires counties and cities to update comprehensive plans and development 
regulations according to a schedule established by RCW 36.70A.130(5). The next deadline is 
June 30, 2016. Under GMA, the periodic review or “update” means to review and make needed 
amendments to the comprehensive plan and development regulations to ensure internal 
consistency and compliance with the GMA. If the review shows that the plan or regulations do 
not comply with GMA, then revisions must be made. 

The science presented in this addendum was gathered following the BAS rules contained in 
WAC 365-195-900 thru 925. These rules define BAS as science that has the characteristics of a 
valid scientific process. These characteristics include peer review, following a replicable method, 
logical conclusions and reasonable inferences, appropriately framing conclusions, and using 
appropriate statistical or quantitative methods for analysis as described in 
WAC 365-195-905(5)(a). Common sources of scientific information include research, monitoring, 
inventory and survey data, mathematical modeling, site-specific assessment, synthesized 
information by experts and expert opinion [WAC 365-195-905(5)(b)]. 

The focus of this review is on new information published since 2005 that bears on whether the 
City’s regulations provide adequate critical areas protection. 
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2. METHODS 
Analysis and conclusions presented in this addendum are based on a review of existing 
information including published studies, private and agency authored technical reports 
and databases, GIS-based information and mapping, and aerial and oblique photography of 
critical areas in the city. The addendum was prepared using the most current, accurate and 
complete scientific and technical information, peer-reviewed research, best available science 
summaries, technical literature, and other scientific information related to critical areas and their 
functions. For the purpose of this document, scientific and technical information was defined 
according to the criteria provided by the Washington State Administrative Code 
(WAC) 173-26-201(2)(a). Information sources used in this BAS review are in Section 10.0, 
Literature Cited, of this document. 
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3. GEOGRAPHIC SETTING 
Figure 1 shows the city limits and surrounding vicinity. While not within the city limits, Glenn 
Cove is included within the study area for this report. The city of Port Townsend lies within the 
Puget Lowlands on the Quimper Peninsula in eastern Jefferson County. The Olympic Mountains 
are located to the southwest, and are the source of river systems that drain to the east into 
Hood Canal and north into the Strait of Juan de Fuca (or Strait). Landforms have been shaped 
predominantly by past glaciations leaving a complex series of sediments up to 2,000 feet thick. 

The Quimper Peninsula and the city of Port Townsend are characterized by wooded, gently 
rolling, north-south trending hills. Elevations vary from sea level to approximately 500 feet 
(150 meters). Steep wave-cut bluffs along Discovery Bay, Port Townsend Bay, Admiralty Inlet, 
and the Strait of Juan de Fuca are common.  



UV20

UV20

UV19

UV20

£¤101

Port
Townsend

Bay
Discovery

Bay

Strait of Juan de Fuca

Admiralty
Bay

Puget
Sound

Quimper
Peninsula 

Port
Townsend

K:\Projects\Y2014\14-05945-000\Project\v ic inity_map.mxd (5/13/2015)

0 2 41
Miles

^

P A C I F I C
O C E A N

WASHINGTO N

BRITISH COL UMBIA

Index

Forks

TacomaShelton

Seattle

Everett

Chehalis

Cle Elum

Bremerton

Darrington

Bellingham

Leavenworth

Ocean Shores

Port Angeles

Mount Vernon

Olympia

USDA, Aerial (2013)

Figure 1.  
Vicinity Map, Port Townsend, Washington.

Legend

Project boundary
(city limits)



 

May 2017 

Best Available Science Addendum for the City of Port Townsend 7 

4. WETLANDS 
Wetlands are those areas that are inundated or saturated by ground or surface 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. A wetland 
directly affects stormwater management and water quality by storing and filtering surface and 
ground water. 

Wetlands provide valuable habitat for fish and wildlife. Because of the difficulty in replacing 
these rare and valuable natural resources, wetlands and streams are to be protected from 
development impacts. 

Port Townsend contains a variety of natural and modified aquatic resources. These include Port 
Townsend Bay, Admiralty Inlet, the Strait of Juan de Fuca, and ponds, wetlands, and aquifers. 
Figure 2 shows wetlands documented to be present within Port Townsend. The City has recently 
successfully petitioned DNR to remove all previously mapped streams within the city limits from 
its database. The streams shown in the figure are those delineated by DNR as of May 19, 2017. 

The following sections describe the city’s wetlands, the role of buffers in wetland protection, and 
applicable regulatory guidance for delineating and rating wetlands. 

4.1. PORT TOWNSEND WETLANDS 
Port Townsend contains a patchwork of more than 40 mapped wetlands ranging in size and 
type (Figure 2), and may also have unmapped wetlands. Large wetland areas include Chinese 
Gardens near Fort Worden State Park and Kah Tai Lagoon Nature Park. Just outside the city but 
within the study area is a salt marsh pocket estuary and lagoon in Glen Cove. Estuary and tidal 
wetlands surround the city’s marine shorelines. Smaller patches of emergent and scrub-shrub 
wetlands are scattered throughout the city. Wetlands are also likely associated with the edges of 
streams and drainage corridors in the city which are frequently inundated enough to support 
water-tolerant (hydrophytic) vegetation. 

Wetlands are characterized by hydric soils, hydrophytic vegetation, and surfaces that are 
either saturated or inundated with water for a specified period. Hydric soils are present on 
approximately 3 percent (150 acres) of the total land area of the city. These 150 acres are 
primarily situated in areas in and surrounding wetlands, and in areas close to the city's shoreline, 
where the water table is at or near the surface. Representative hydric soil classifications include 
Agnew silt loam (AgE), McMurray and Mukilteo peats (Mm) and Mukilteo series soils (Mu). 

The Quimper Wildlife Corridor is a stretch of mostly undeveloped land stretching across the 
North Quimper Peninsula. The 3.5-miles of native vegetation include a series of wetlands that 
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make up a natural drainage corridor leading to Chinese Gardens near Fort Worden State Park. 
Public and private organizations have collaborated to acquire 255 acres of wetland and upland 
parcels in the drainage for preservation. The drainage corridor provides habitat for wildlife, 
infiltration of stormwater, and recreation opportunities including a trail network. 

Streams formerly delineated by DNR in the city are primarily ephemeral. Although many were 
classified as Type F Waters of the State (WDNR 2015a), access by fish is limited and use by 
salmon is undocumented (WDFW 2015a). The City also provides protection for what are called 
“critical natural drainages” that are not mapped as streams but provide important functions for 
stormwater management (Section 7.2). 

4.2. DELINEATING WETLANDS AND STREAMS 
Delineation of wetlands and streams is conducted using best available science and agency 
guidance. Methods for wetland and stream delineations are prescribed by state and federal 
regulations and must be completed using the sources described below. 

4.2.1. Wetlands 

Wetland delineations must be completed according to the currently approved federally manual 
and supplements (WAC 173-22-035. The current federal manual is the 1987 Corps of Engineers 
Wetlands Delineation Manual and all applicable guidance that is not superseded by the Regional 
Supplement to the 1987 Wetland Delineation Manual developed by the US Army Corps of 
Engineers (USACE) (Environmental Laboratory 1987). The regional supplement that includes Port 
Townsend is the Western Mountains, Valleys, and Coast Regional Supplement (Environmental 
Laboratory 2010). In addition, the following two documents must be used as resources in the 
wetland delineation report: 

• National Wetland Plant List (NWPL). The current NWPL (USACE 2014) should be used in 
any wetland delineations or determinations. The USACE plans to update the NWPL 
annually, so each wetland report must use the most current list and reference which list 
is used in the documentation. 

• Field Indicators of Hydric Soils in the United States (NRCS 2010). The soil field indicators 
presented in the USACE regional supplements are a subset of the National Technical 
Committee for Hydric Soils (NTCHS) "Field Indicators of Hydric Soils in the United States" 
that are commonly found in the region. Any change to the NTCHS field indicators 
represents a change to the subset of indicators for the regions. Field indicators for hydric 
soils may be occasionally updated in regional supplements. 

PTMC 19.05.110.B.3 should be updated to reflect these more current documents. 

http://www.ecy.wa.gov/programs/sea/wetlands/pdf/corps87manual.pdf
http://www.ecy.wa.gov/programs/sea/wetlands/pdf/corps87manual.pdf
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/reg_supp.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/reg_supp.aspx
http://www.ecy.wa.gov/programs/sea/wetlands/pdf/WestMt_May2010.pdf
http://geo.usace.army.mil/wetland_plants/index.html
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_053171.pdf
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A wetland delineation should result in three things: 

1. A wetland boundary clearly marked in the field. 

2. A map that clearly identifies data collection points and the boundaries of the delineated 
wetland. 

3. A report that explains how the boundary was determined, which should include: 

o A description of how and when the delineation was done 

o Data forms used to delineate the wetland area 

o The map described in No. 2 above 

o A soil survey map 

It should also provide the wetland rating and associated buffer width. Washington State 
Department of Ecology (Ecology) has a wetland delineation checklist that provides a detailed list 
of information that should be in a wetland delineation report, as well as a sample report outline. 

4.2.2. Streams 

There no longer any streams delineated by DNR within the city limits. 

4.3. WETLAND RATING SYSTEM 
Wetland rating systems are designed to differentiate among wetlands based on their sensitivity 
to disturbance, their significance, their rarity, our ability to replace them, and the functions they 
provide. The intent of the rating categories is to provide a basis for developing standards for 
protecting and managing wetlands. Rating systems typically determine the width of buffers 
needed to protect a wetland from adjacent development and influence permitted uses in the 
wetland and wetland buffer. 

Port Townsend requires that wetlands be rated according to the Washington State Wetland 
Rating System for Western Washington (Hruby 2004) or as revised by Ecology 
(PTMC 19.05.110.B.4). As such, the City’s wetland rating system meets the requirements of BAS 
under the GMA. However, the City’s code currently does not regulate Category III and IV 
wetlands that are less than or equal to 1,000 square feet. The scientific literature does not 
support exempting wetlands that are below a certain size (Semlitsch and Bodie 1998; Blackwell 
and Pilgrim 2011). RCW 36.70A.030(21) requires that all wetlands that meet the biological 
definition be regulated and any impacts be compensated for. 

Ecology published an update to the Washington State Wetland Rating Systems at the end of 
June 2014; therefore, as of January 1, 2015, the City is required to use the updated 2014 wetland 

http://www.ecy.wa.gov/programs/sea/wetlands/pdf/AppendixH_DelineationChecklist.pdf
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rating system. The update of the rating system provides a more accurate rating of the functions 
and values of a wetland but keeps the same four wetland categories used in the 2004 guidance 
(Hruby 2014). The rating system is intended for use primarily with vegetated, freshwater 
wetlands as identified using the federal wetland delineation manual and the appropriate 
regional supplements. It also categorizes estuarine wetlands but does not rate their functions. 

The updated system proposes no changes to previously recommended buffer widths but does 
adjust the function scoring method. The substantive change in the updated system is a change 
to the scale of wetland scores. The range of scores for wetland categories based on functions in 
the update is between 9 and 27 rather than the 0 to 100 possible in the 2004 version. This 
change was necessary because a statistical analysis of data collected in the last decade indicated 
that rapid rating methods such as these are not scientifically accurate beyond a qualitative 
rating of High, Medium, or Low.1 

4.4. THE ROLE OF BUFFERS 
Buffers are vegetated areas adjacent to aquatic resources that can, through various physical, 
chemical, and/or biological processes, reduce impacts on these resources from adjacent land 
uses. Buffers also provide some of the terrestrial habitats necessary for stream- and wetland-
dependent species that require both aquatic and terrestrial habitats (Hruby 2013; Leinenbach 
et al. 2013). In 2013, Ecology updated its 2005 synthesis of science (Sheldon et al. 2005) with 
respect to the role of buffers in protecting wetland functions. The update revisits the conclusions 
and key points concerning wetland buffers made in the 2005 synthesis based predominantly on 
new information published between 2003 and 2012. The following discussion summarizes the 
key scientific findings regarding the role and effectiveness of buffers documented by Ecology in 
Sheldon et al. (2005) and Hruby (2013). BAS-based recommendations for buffer size are also 
discussed as well as the status of the City’s compliance with them. 

4.4.1. Water Quality 

Buffers provide vegetation that can assist in filtering sediments and improving water quality. 
Studies cited on the effectiveness of buffers at protecting water quality in the original synthesis 
(Sheldon et al. 2005) and within this report were studied primarily in the buffers of streams 
(called the riparian zone). The ecological attributes of buffers that protect water quality, 
identified herein, apply whether the buffer is adjacent to a stream or a wetland (see Section 5.5 
in Sheldon et al. 2005). 

The role of buffers in attenuating stormwater flows is less well studied but it can be assumed 
that reducing sediment loads in runoff prior to discharging to a wetland will help protect its 

                                                 
 
1 Rapid is defined as taking no more than two people a half day in the field and requiring no more than a 
half day of office preparation and data analysis to complete an answer (Fennessy et al. 2004). 



 

May 2017 

Best Available Science Addendum for the City of Port Townsend 13 

storage capacity, and in that manner, protect wetland hydrologic functions (Bullock and 
Acreman 2003; Hruby 2004). 

Buffers protect water quality through several documented mechanisms: 

• They remove sediment (and attached pollutants) from surface water flowing across the 
buffer (Sheldon et al. 2005). 

• They biologically treat surface and shallow groundwater through plant uptake or by 
biological conversion of nutrients and bacteria into less harmful forms (Sheldon et al. 
2005). 

• They bind dissolved pollutants by adsorption onto clay and humus particles in the soil 
(Sheldon et al. 2005). 

• They help maintain the water temperatures in the wetland through shading and blocking 
wind (Sheldon et al. 2005). 

• They remove pollutants from groundwater flows through interaction of the soils and 
deep-rooted plants (Hoffman et al. 2009; Mayer et al. 2007; Polyakov et al. 2005; Ranalli 
2010; Vidon and Hill 2006). 

• They infiltrate polluted surface waters and slow flows so pollutants can be removed more 
effectively (Buffler et al. 2005; Polyakov et al. 2005). 

• They may lose their effectiveness if they are subject to very high levels of pollutants. If 
they become saturated with sediment and nutrient, they may no longer be able to trap 
these pollutants (Parkyn 2004). 

The original synthesis found that buffer effectiveness was largely based on flow characteristics, 
vegetation, and slope. Recent research indicates that other factors of importance include soil 
infiltration, surface roughness (influenced by vegetation type), slope length and adjacent land 
use practices (Buffler et al. 2005). Mayer et al. (2007) analyzed 45 studies on nitrogen removal 
and found that soil type, subsurface water regime (e.g., soil saturation, groundwater flow paths) 
and subsurface biogeochemistry (the supply of organic carbon and inputs of nitrate) are also 
important factors. While significant reductions in some pollutants, especially coarse sediments 
and the pollutants adhered to them, can occur in a relatively narrow buffer of 16 to 66 feet (5 to 
20 meters), removal of fine sediments requires substantially wider buffers of 66 to 328 feet 
(20 to 100 meters) (Sheldon et al. 2005). Other factors documented to play a role in buffer 
effectiveness include vegetation type, the density and spacing of plants, the size of sediment 
particles, the slope gradient and length, and flow convergence (Polyakov et al. 2005; Yaun et al. 
2009). 

Removal of dissolved nutrients requires long retention times and contact with fine roots in the 
upper soil profile (i.e., soils that are permeable and not compacted). Distances for dissolved 
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nutrient removal are quite variable, ranging in the literature from approximately 16 to 131 feet 
(5 to 40 meters) (Sheldon et al. 2005). Recent studies indicate that pollutant removal processes 
are more complicated than initially reported, and they are very site specific (Doskey et al. 2010). 
Also, there are differences in the processes that remove different pollutants (Gumiero et al. 2011; 
Hoffman et al. 2009; Mayer et al. 2007). Site-specific conditions such as soil type, flow paths, and 
pollutant loading affect pollutant removal efficiencies (Baker et al. 2006; Hoffman et al. 2009; 
Mayer et al. 2007; Sabater et al. 2003). 

Nevertheless, recent research and reviews confirm that, in general, it takes a proportionally 
larger buffer to remove significantly more pollutants because coarse sediments and the 
pollutants associated with them drop out in the initial (outer) portions of a buffer. It takes a 
longer time for settling, filtering, and contact with biologically active root zones to remove fine 
particles and dissolved nutrients (Dosskey et al. 2002; Mayer et al. 2007; Sahu and Gu 2009; 
Yuan et al. 2009; Zhang et al. 2010). 

The role of buffers in protecting the microclimate of streams is well documented (AFS and 
SER 2000; Brosofske et al. 1997; Leinenbach et al. 2013) and may be applicable to wetlands, 
but no studies on buffer protection for wetland microclimate were found. Protection of wetland 
microclimate by vegetated buffers is acknowledged as probable (McElfish et al. 2008), but no 
studies were found to support this assumption. Current research still supports the role buffers 
play in protecting the microclimate of streams reported by Sheldon et al. (2005). However, this 
finding likely has a limited applicability to wetlands (Hruby 2013). The shading and attenuation 
of wind by trees in the buffer will only extend a short distance from the edge. Thus, the 
microclimate in the center of larger depressional wetlands will be dependent on other factors 
(Hruby 2013). Forested buffers on streams can have a larger impact on microclimate because 
streams are narrow and linear, and the ratio of edge to total area is much larger. 

4.4.2. Wildlife Habitat 

Wetland buffers help maintain viable wildlife habitat by performing three overlapping functions. 
They provide an ecologically rich and diverse transition zone between aquatic and terrestrial 
habitats that supports wildlife species that use wetlands and streams but also need terrestrial 
habitats to meet critical life requirements, they can screen wetland habitats from human 
disturbances, and they can provide connectivity between otherwise isolated habitat areas 
(Sheldon et al. 2005). 

Some ecologists now refer to buffers that provide critical life requirements for wetland-
dependent species as core habitats rather than buffers (Cawford and Semlitsch 2007; Semlitsch 
and Bodie 2003; Semlitsch and Jensen 2001; Slawski 2010). Core habitats are those areas within 
watersheds that contain the most productive and diverse habitats. The distinction is based on 
the idea that a buffer is not reducing impacts on the functions provided by a wetland or stream. 
Rather, wetlands and streams in proximity to adjacent upland habitats provide a critical habitat 
function. The combination of wetland and upland habitat types provided by buffers is essential 
to a suite of species that would be absent from either habitat alone. These core habitats are 
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essential to a number of wetland-dependent species, particularly amphibians (Semlitsch and 
Jensen 2001). For example, inadequate quantity or quality of core habitat will increase the 
probability of local amphibian population extinction (Semlitsch 2007). 

Although it seems logical that buffers would screen wetland habitat and wildlife from 
disturbances, there are few recent studies of this buffer role (Hruby 2013). Noise from an 
adjacent highway has been hypothesized as one factor implicated in reducing species richness 
and abundance of frog populations in wetlands with smaller buffers (Eigenbrod et al. 2009), but 
this buffer role remains underreported. There is, however, consensus that relatively undisturbed 
uplands between wetlands are important for maintaining the populations of many wetland-
dependent species (Baldwin et al. 2006; Bauer et al. 2010; Ribeiro et al. 2011; Richter et al. 2008; 
Semlitsch 2007). Even a narrow buffer, if undisturbed, can provide a closer connection between 
nearby wetlands, streams, and other upland habitats, or it may directly connect with adjacent 
wetland systems, reducing habitat fragmentation and increasing habitat connectivity. 

There remains no simple answer for what constitutes an effective buffer width for protecting 
wildlife. Buffer needs are dependent upon the species in question and its life-history needs, 
whether the goal is to maintain connectivity of habitats across a landscape, or whether one is 
simply trying to screen wildlife from human disturbance (Sheldon et al. 2005). The need for 
appropriate upland habitat has been well documented for amphibians and continues to be a 
focus of research (Crawford and Semlitsch 2007; Cushman 2006; Ficetola et al. 2009; Gamble et 
al. 2006; Harper et al. 2008; Homan et al. 2004; Rittenhouse and Semlitsch 2007; Semlitsch 2007; 
Trenham and Shaffer 2005). Research is also focused on wetland-dependent birds (Glover et al. 
2011; Honowski et al. 2006; Henning and Remsberg 2009; Martin et al. 2006; Rodgers and 
Schwickert 2003; Smith and Fraser 2010; Weston et al. 2009). In addition, research on this issue 
has expanded to include invertebrates such as dragonflies (Bried and Ervin 2006) and biting 
midges (Chironomidae species) (Kiffney et al. 2003). 

In general, buffers needed to support wildlife species reported in these studies are many times 
wider than buffers needed for water quality protection and are often unobtainable in already 
developed urban environments. For example, recent recommendations specify buffer widths 
that go beyond 300 feet (91 meters) for many wildlife species. The Planner’s Guide to Wetland 
Buffers for Local Governments prepared by the Environmental Law Institute (2008) recommends 
a range of 100 to 1,000 feet (30 to 300 meters) for wildlife and the Southeast Wisconsin 
Regional Planning Commission (Slawski 2010) recommends a minimum range of 400 to 580 feet 
(122 to 177 meters) for birds, salamanders, turtles, snakes, and frogs based on the research and 
synthesis work by Semlitsch and Bodie (2003). Current research indicates that a broader 
approach to protecting wildlife is needed (Hruby 2013) as buffers alone may not prevent the 
populations of many species from declining. Wetland and stream protection policies that rely 
solely on buffers may be ineffective at protecting amphibians or other wetland- and stream-
dependent species that disperse across the landscape. 



May 2017 

16 Best Available Science Addendum for the City of Port Townsend 

4.4.3. Plant Communities 

Recent studies indicate that buffers of at least 230 to 328 feet (70 to 100 meters) are needed to 
protect the diversity of a wetland plant community. Houlahan et al. (2006) monitored plant 
diversity in 58 wetlands in Ontario, Canada and found that forest cover in the buffer was an 
important predictor of species richness in the wetlands. Statistically significant changes in overall 
plant richness were observed when the forest cover was changed to other land uses as far as 
820 to 984 feet (250 to 300 meters) from the wetland. The richness of the different functional 
groups of plants in the wetlands (e.g., native, exotic, annual, perennial, forest, open, aquatic), 
however, did not respond in the same way even though the overall trend was that larger buffers 
increased plant richness. 

Rooney et al. (2012) found that the integrity of the plant community in 45 wetlands in Alberta 
was best predicted using data on land cover within 328 feet (100 meters) of the wetland rather 
than other distances ranging up to 1.9 miles (3,000 meters). Ervin (2009) found that the presence 
of a forested buffer of at least 230 to 328 feet (70 to 100 meters) was associated with an 
increase in the richness of wetland plant species. 

Because invasive plants can adversely affect habitat quality in buffers, Ecology (2015a) 
recommends replacing noxious weeds and invasive plants with native plants along shorelines. 
Conservation of native plants and replacing invasive or noxious weeds with native vegetation is 
beneficial for all marine, wetland, and stream shorelines. 

4.4.4. Buffer Maintenance and Effectiveness over Time 

Human actions can reduce the effectiveness of buffers in the long term through removal of 
buffer vegetation, soil compaction, sediment loading, and dumping of garbage (Environmental 
Law Institute 2008; Sheldon et al. 2005; Wade and Theobald 2010). Buffers may lose their 
effectiveness to disperse surface flows over time as flows create rills and channels, causing 
erosion within the buffer (Polyakov et al. 2005; Sheldon et al. 2005; Yaun et al. 2009). In addition, 
buffers may become saturated with sediment over time and become less effective at removing 
pollutants (Sheldon et al. 2005). In addition to becoming saturated with sediment, buffers can 
become saturated with phosphorus (Parkyn 2004; Hoffman et al. 2009). 

4.4.5. Buffer Size 

Ecology guidance for determining wetland buffer size uses four basic criteria to determine the 
width of a buffer: 

• The functions and values of the aquatic resource to be protected by the buffer. 

• The characteristics of the buffer itself and of the watershed contributing to the aquatic 
resource. 
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• The intensity of the adjacent land use (or proposed land use) and the expected impacts 
that result from that land use. 

• The specific functions that the buffer is supposed to provide, including the targeted 
species to be managed and an understanding of their habitat needs. 

Studies with recommendations on buffers confirm that these basic criteria are still valid 
(Environmental Law Institute 2008; Slawski 2010). In addition, this research and guidance has 
focused on identifying the characteristics of the buffer itself that provide the protection of 
wetland and stream functions (Environmental Law Institute 2008; Slawski 2010). For water 
quality, these include soils, water source, infiltration rate, slope, and surrounding land uses. For 
habitat, research has reinforced that buffer requirements need to be targeted at the species of 
interest. For example, a forested buffer is optimal for some species but not for others. Fish may 
need only a 100-foot (30-meter) buffer, but some species of amphibians are better protected 
with a 1,000-foot (300-meter) buffer. 

Recent synthesis documents recommend a focused approach to buffer widths that is based on 
the many functions provided by a buffer, and specify buffer widths that are larger than those 
recommended in the 2005 synthesis. The Planner’s Guide to Wetland Buffers for Local 
Governments, prepared by the Environmental Law Institute (2008), recommends a range of 
100 to 1,000 feet (30 to 300 meters) for wildlife, 30 to 100 feet (9 to 30 meters) for sediment 
removal, 100 to 180 feet (30 to 55 meters) for nitrogen removal, and 30 to 100 feet (9 to 
30 meters) for phosphorus removal. 

There is concern that fixed-width buffers may not adequately address the issues of habitat 
fragmentation and population dynamics or be responsive to landscape condition. Several 
researchers have recommended a more flexible approach that allows buffer widths to be varied 
depending on site-specific conditions (Environmental Law Institute 2008; QIU 2009; Richardson 
et al. 2012; Yuan et al. 2009). However, related research reinforces the fact that buffers and 
fragmentation are only two of many variables that affect the dynamics of wildlife populations 
(Hruby 2013). Other factors that have been found to affect the survival of wetland- and stream-
dependent species are surrounding land use, the structure of the plant community, and the 
intensity of human disturbance. For protection of water quality in wetlands and streams, factors 
that need to be considered are slope, soil chemistry, soil structure and the plant community. 

Given Ecology’s recommendations (Granger et al. 2005), the City’s existing wetland buffer 
regulations based on wetland rating meet GMA requirements for BAS. However, the City’s code 
will need to be updated with the revised 2014 point scaling system in PTMC 19.05.110.E.3.a. 
A revised Appendix 8-C is provided on Ecology’s website that indicates the 2004 point scale 
and how it corresponds to the 2014 updated rating system (found at: <http://www.ecy.wa.gov/ 
programs/sea/wetlands/bas/volume2final.html>). The City may want to consider updating its 
buffer width regulations to use the simpler table provided in Ecology’s guidance for small cities 
(Ecology 2016). It may also want to implement recommendations regarding low-impact 
recreational activities in wetland buffers, also found in the model ordinance included in Ecology 
(2016). 

http://www.ecy.wa.gov/programs/sea/wetlands/bas/volume2final.html
http://www.ecy.wa.gov/programs/sea/wetlands/bas/volume2final.html
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5. FISH AND WILDLIFE HABITAT 
CONSERVATION AREAS 

Fish and Wildlife Habitat Conservation Areas (FWHCAs) in the city include areas used by listed 
endangered, threatened, or sensitive species; shellfish areas, kelp and eelgrass beds, forage fish 
spawning areas, waters of the state, and parks and other natural areas. Each is described in the 
following sections. The 2005 GeoEngineers technical memo identified generally the potential 
effects of development on aquatic and terrestrial habitats in Port Townsend. Additional details 
on the potential effects, and guidance for developing local policies and regulations based on 
BAS, are included in the document, Protecting Nearshore Habitat and Functions in Puget Sound 
(EnviroVision et al. 2010). The City’s current code regulates development in FWHCAs and 
requires restrictions defined in applicable federal, state, and local regulations regarding the 
species that are present, and meets the intent of the GMA. Species that are documented in the 
city and relevant codes are described in more detail in the following sections. 

5.1. WATERS OF THE STATE 
The City’s current code, PTMC Section 19.05.080, designates waters of the state and other 
waterbodies as FWHCAs under certain conditions. The City code regulates activities within the 
following waters classified as FWHCAs: 

• Naturally occurring ponds (or created wetland ponds that are not stormwater 
detention/retention facilities) less than 20 acres and their submerged aquatic beds that 
provide significant fish or wildlife habitat (PTMC 19.05.080(B)(6)). 

• Waters of the state that provide habitat to endangered or threatened species, or certain 
species that have been identified as being sensitive to habitat manipulation, as defined 
in WAC 222-16-030, Forest Practices Rules and Regulations (PTMC 19.05.080(B)(7)). 

• Lakes, ponds and streams planted with game fish, including those planted under the 
auspices of a federal, state, local or tribal program, and waters which support priority fish 
species as identified by the Department of Wildlife, are also designated FWHCAs under 
the current code(PTMC 19.05.080(B)(8)). 

WAC 365-190-130(2)(f) requires all waters of the state to be classified as a FWHCA not just ones 
that provide habitat for endangered or threatened species, or for certain species that have been 
identified as being sensitive to habitat manipulation. 

There are substantive reasons to review waterbodies identified as streams by WDFW throughout 
the city to clarify whether they are streams in actuality. Many of the streams identified by WDFW 
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have ditch characteristics and are primarily ephemeral. Now that the City has determined that 
the streams originally delineated by WDNR are not streams, it should also make sure that 
WDFW removes these features from its database as well. 

5.2. AREAS OF LOCAL IMPORTANCE 
WAC 365-190-130(2)(b) requires cities to consider for classification and designation, “habitats 
and species of local importance, as determined locally.” The City’s current code appropriately 
classifies locally important areas as FWHCAs including the following: 

• Marine nearshore habitat areas (i.e., the area encompassing the extreme low tide limit to 
the ordinary high water mark) and associated vegetated marine riparian areas 
(PTMC 19.05.080(B)(10)). 

• Feeder bluffs along marine shorelines (PTMC 19.05.080(B)(9)). 

These designated FWHCAs are often associated or overlap with other critical areas. For example, 
geological hazard areas may contain feeder bluffs. Similarly, other FWHCAs such as shellfish 
areas, and kelp and eelgrass beds, commonly occur in marine nearshore habitat areas. The 
marine nearshore provides key habitat important to a variety of listed, sensitive, and priority fish 
species and shellfish. Feeder bluffs are important to maintaining ecological processes and 
habitat conditions locally and on a landscape scale. Therefore, they are a critical component for 
preserving other FWHCAs. Feeder bluffs are coastal landforms mapped on the Washington 
Coastal Atlas (Ecology 2015b). The Coastal Atlas also identifies dunegrass areas within the city. 
Native dunegrass communities are a unique vegetation community in Washington State, 
threatened by development and the spread of introduced beachgrass species (Ecology 2015c). 
The City should determine whether dunegrass communities are a habitat of local importance in 
accordance with WAC 365-190-130(2)(b). The City should consider whether dunegrass habitat or 
other native vegetation communities constitute an “associated vegetated marine riparian area” 
that would be regulated as a FWHCA according to PTMC 19.05.080(B)(10), and should clarify this 
in the code. A definition of “associated vegetated marine riparian area” would help clarify 
whether those habitats must occur within the marine nearshore habitat area(i.e., the area 
encompassing the extreme low tide limit to the ordinary high water mark) to be classified as 
FWHCAs, or whether they could also occur adjacent to the delineated marine nearshore. 

5.3. ENDANGERED, THREATENED, AND SENSITIVE SPECIES 
AND HABITATS 

The current code classifies areas with which state or federally designated endangered, 
threatened, and sensitive species have a primary association as FWHCAs (PTMC 19.05.080(B(1)). 
The code regulates development and includes performance standards, buffers, and setbacks, 
and requires consistency with Washington Department of Fish and Wildlife priority habitat and 
species recommendations. 
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Table 1 summarizes state or federally listed endangered, threatened, and sensitive species 
known to occur or potentially occurring in the city. Although the small drainage features in the 
city are not known to contain listed salmon and trout species (WDFW 2015a), nearshore marine 
waters surrounding the city provide key habitat and may be used by salmon and trout species 
listed in Table 1. All of the species in Table 1 are state priority species. Additionally, there are 
state priority habitats, described below. Species listed in Table 1 are designated critical FWHCAs 
under the City’s current code (PTMC 19.05.080(B)(2)). 

In addition to endangered, threatened, and sensitive species in Table 1, species and habitat 
protected under the current City code includes “lands and waters containing documented 
habitats for plant and animal species listed in the Washington Department of Fish and Wildlife’s 
Priority Habitats and Species Program List” (PTMC 19.05.080(B)(2)). These include some habitats 
for listed species, such as bald eagle nest sites, but they also include areas important to non-
listed species such as great blue heron rookeries, alcid breeding areas (the family Alcidae 
includes murrelets, pigeon guillemots, auklets, puffins and common murres), waterfowl 
concentrations and wintering areas, as well as species and habitats described in Sections 5.2 
through 5.6. Priority habitats mapped by WDFW within Port Townsend are shown on Figure 3. 

Table 1. State and Federal Listing Status of Species Under the Jurisdiction 
of National Marine Fisheries Service and US Fish and Wildlife Service 

in City of Port Townsend. 

Species 
State  

Listing Status 
Federal Species 
Listing Status 

Critical Habitat 
Designation Location 

Bald Eagle 
(Haliaeetus 
leucocephalus) 

Sensitive Species of Concern Not designated Mainly forested 
areas near 
shorelines 

Coastal-Puget Sound Bull 
Trout 

(Salvelinus confluentus) 

Candidate Threatened –  
November 1, 1999  
(64 FR 58909) 

October 18, 2010, 
Revision 
(75 FR 63898) 

Marine waters 

Northern Steller Sea Lion, 
Eastern DPS 

(Eumatopias jubatus) 

Threatened Species of Concern 
(Eastern DPS delisted 
in 2013) 

Not designated Marine waters 

Georgia Basin Bocaccio 
DPS 

(Sebastes paucispinis) 

Candidate Endangered –  
July 27, 2010 
(75 FR 22276) 

Not designated Marine waters 

Georgia Basin Canary 
Rockfish DPS 

(S. pinniger) 

Candidate Threatened –  
July 27, 2010 
(75 FR 22276) 

Not designated Marine waters 

Georgia Basin Yelloweye 
Rockfish DPS 

(S. ruberimus) 

Candidate Threatened –  
July 27, 2010 
(75 FR 22276) 

Not designated Marine waters 

Gray Whale 
(Eschrichtius robustus) 

Sensitive Not listed Not designated Marine waters 

Hood Canal Summer-run 
Chum ESU 

(Oncorhynchus keta) 

Threatened Threatened –  
March 25, 1999  
(63 FR 14507) 

August 12, 2005 
(70 FR 52630) 

Marine waters 
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Table 1 (continued). State and Federal Listing Status of Species Under the Jurisdiction 
of National Marine Fisheries Service and US Fish and Wildlife Service 

in the City of Port Townsend. 

Species 
State  

Listing Status 
Federal Species 
Listing Status 

Critical Habitat 
Designation Location 

Humpback Whale 
(Megaptera 
novaeangliae) 

Endangered Endangered – 
December 2, 1970  
(35 FR 18319) 
Under review for 
delisting 
(78 FR 53391 and 
79 FR 36281) 

Not designated Marine waters 

Marbled Murrelet 
(Brachyramphus 
marmoratus 
marmoratus) 

Threatened Threatened –  
October 1, 1992  
(57 FR 45328) 

May 24, 1996 
(61 FR 26256)  

Marine waters for 
foraging). No 
designated critical 
habitat within the 
city 

Puget Sound Chinook ESU 
(Oncorhynchus 
tshawytscha) 

Candidate Threatened –  
March 24, 1999  
(64 FR 14308) 

September 2, 2005 
(70 FR 52630) 

Marine waters 

Puget Sound Steelhead 
ESU 

(Oncorhynchus mykiss) 

Candidate Threatened – 
June 11, 2007  
(72 FR 26722). 

Proposed –  
January 14, 2013 
(78 FR 2725) 

No designated 
critical habitat 
proposed within city 

Southern Pacific Eulachon 
DPS 

(Thaleichthys pacificus) 

Candidate Threatened – 
May 17, 2010 
(75 FR 13012) 

October 20, 2011 
(76 FR 65324) 

Marine water 
No designated 
critical habitat 
within the city 

Southern Resident Killer 
Whale DPS 

(Orcinus orca) 

Endangered Endangered – 
November 18, 2005 
(70 FR 69903) 

November 26, 
2006 
(71 FR 69054) 

Marine waters 

DPS = Distinct Population Segment. 

ESU = Evolutionarily Significant Unit. 
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Activities in and near marine waters surrounding Port Townsend have the potential to directly or 
indirectly affect species that are listed as endangered, threatened, or sensitive. Species include 
for example, grays whales and bald eagles. Although the bald eagle has been delisted from its 
federal threatened status, it is still a sensitive species in the state and federally protected by the 
Bald and Golden Eagle Protection Act. The federal Marine Mammal Protection Act provides 
regulatory protection for marine mammals that may be present in and around the city’s local 
waters. Cliffs and bluffs are also priority habitats designated by the state. These habitats are 
mapped along the northern shoreline of Fort Worden State Park (Figure 3). 

5.4. SHELLFISH AREAS 
Areas that support concentrations of shellfish are important for commercial and recreational 
values, as well as for ecological values since they support food production for other species. 

Priority shellfish areas within the city include marine waters and underlying substrates inhabited 
by populations of Dungeness crab, geoduck clams, red sea urchins, and pinto abalone (Figure 4), 
which are priority species in the state. Priority shellfish areas may also include beaches used by 
other shellfish species that are listed by WDFW as priority due to their vulnerability to 
population decline and their recreational and commercial importance, but which are not 
mapped in the PHS database. These include all public and private tidelands or bedlands suitable 
for shellfish harvest as designated by the Washington Department of Health’s classification 
system, and are classified as critical FWHCAs under the current City code (PTMC 19.05.080(B)(3)). 

5.5. KELP AND EELGRASS BEDS 
Eelgrass meadows are one of the most important aquatic vegetation habitats that occur along 
beaches in Puget Sound. The native eelgrass, Zostera marina, covers an estimated 9 percent of 
Puget Sound below mean lower low water (MLLW) making it an important plant community in 
the region (Nelson and Waaland 1997). Eelgrass has declined in some areas throughout the 
region, and has likely declined from historical condition in Port Townsend (Pearson and D’Amore 
2005). 

Although bulkheading is frequently assumed to affect eelgrass bed occurrence, Finlayson (2006) 
demonstrated that bulkheads in northern Hood Canal did not have a direct statistically 
significant impact on eelgrass populations. Human activities on shore, such as agriculture (which 
can increase pollutants in stormwater runoff), as well as vessel activity that results in boat 
propeller scour and impacts on water quality, are also potential contributing factors that are 
common throughout Puget Sound (Mumford 2007, SSPS 2007). Water quality degradation has 
also been implicated in eelgrass declines. In situations where there are excessive nutrients, algal 
species such as sea lettuce will overgrow eelgrass (Mumford 2007). Excessive nutrients also can 
cause overgrowth by epiphytes associated with eelgrass on the blades, blocking light, nutrients, 
and gas exchange (Mumford 2007). 
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Like eelgrass, kelp forests provide refuge habitat for a number of fish species (Mumford 2007), 
and provide important habitat for some rockfish species (74 FR 18521). Juvenile and subadult 
salmon are also known to use habitat created by kelp forests, and depend on many species that 
are associated with kelp forests for food. Kelp can be impacted by the same stressors affecting 
eelgrass. 

The current code classifies areas with kelp and eelgrass beds as critical areas 
(PTMC 19.05.080(B)(4)). Mapped kelp and eelgrass beds are shown in Figure 5. Kelp is present 
primarily along the exposed northern shoreline facing the Strait of Juan de Fuca and eastern 
shoreline facing Admiralty Inlet. Eelgrass is more commonly associated with protected areas, 
and is present in patchy to continuous distributions along south and west of Point Hudson. The 
cove between Fort Worden and Point Hudson supports a mixture of both kelp and eelgrass in a 
patchy distribution along the shoreline. Local surveys and data may provide a more precise 
depiction of bed locations at higher resolution than Ecology mapping, and these should be 
considered in the review of project proposals for permitting. To minimize potential impacts from 
shoreline development, the City should consider recommending recently developed marine 
shoreline design guidelines (Johannessen et al. 2014). 

5.6. HERRING AND SMELT SPAWNING AREAS 
The common species of forage fish in the Puget Sound region include surf smelt (Hypomesus 
pretiosus), Pacific sand lance (Ammodytes hexapterus), and Pacific herring (Clupea pallasii). All 
forage fish are small schooling fishes that represent a significant component of the prey base for 
marine mammals, sea birds, and other fish populations in the region. Likewise, forage fish are 
important as recreational fishing bait and contribute significantly to commercial and subsistence 
fisheries. Forage fish rely upon a variety of shallow and intertidal nearshore and estuarine 
habitats, particularly for spawning, and are a valuable indicator of the health and productivity of 
the marine environment. 

Direct habitat modification such as dredging can destroy nearshore marine vegetation to the 
detriment of herring spawning habitat (Penttila 2007). For summer spawning fish, the presence 
of over-hanging trees along the upper beach area is important for moderating wind and sun 
exposure, which can kill eggs (Rice 2006). Protection of the marine riparian forest along the 
backshore of beaches is important (EnviroVision et al. 2007). In addition to physical habitat 
needs for spawning, all life stages utilize the nearshore zone (Penttila 2007). Therefore, forage 
fish are vulnerable to the impacts of shoreline development, including threats from bulkheads 
and shoreline hardening, overwater structures, pollution runoff, and removal of shoreline and 
aquatic vegetation. 

Herring, smelt, sand lance and forage fish beach spawning areas are classified as critical 
FWHCAs under the current City code (PTMC 19.05.080(B)(5))Sand lance and smelt spawning 
areas are mapped within the city, primarily along beaches around Fort Worden State Park, 
adjacent to the Port Townsend Boat Haven, and Glen Cove. In addition to their reliance on 
specific beach substrates and conditions for spawning, these species rely on eelgrass that is an 
important habitat for rearing juveniles because it provides foraging and refuge opportunities. 
Concentrations of pacific herring are documented in Kilisut Harbor (WDFW 2015b).  
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Figure 4.
Shellfish Areas,
Port Townsend, Washington.





Bremerton

Port
Orchard

Fort Wordsen
State Park

Point Hudson

Port Townsend
Boat Haven

Glen
Cove

20

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS
User Community

0 2,400 4,8001,200
ft

Project: K:\Projects\Y2014\14-05945-000\Project\kelp_eelgrass.mxd (5/22/2017)

NAD 1983 HARN
Washington State Plane North FIPS 4601 Feet

ESRI, Aerial (2011); WA Dept. of Natural Resources, Kelp & Eelgrass (2014)

Legend
Kelp (all types)

Continuous
Patchy
Absent
Kelp (WA DNR 2012)

Eelgrass
Continuous
Patchy
Absent
Eelgrass/Native Seagrass/
Native Undifferentiate present
Wetland
Park
Project boundary (city limits)

N

Figure 5.
Kelp and Eelgrass,
Port Townsend, Washington.





 

May 2017 

Best Available Science Addendum for the City of Port Townsend 31 

5.7. NATURAL AREA PRESERVES, NATURAL RESOURCE 
CONSERVATION AREAS, AND WILDLIFE AREAS 

State Natural Area Preserves, Natural Resource Conservation Areas, and Wildlife Areas are not 
currently designated or classified as FWHCAs in the City’s code. According to 
WAC 365-190-130(2)(h), the City must consider classification and designation of these as 
FWHCAs. However, there are no Natural Area Preserves, Natural Resource Conservation Areas, 
or Wildlife Areas within the city (WDNR 2015b and 2015c, WDFW 2015c) so this would not 
apply. 
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6. CRITICAL AQUIFER RECHARGE AREAS 
The GMA defines critical aquifer recharge areas as “areas with a critical recharging effect on 
aquifers used for potable water.” The WAC Chapter 365-190 further defines critical aquifer 
recharge areas: “areas with a critical recharging effect on aquifers used for potable water, 
including areas where an aquifer that is a source of drinking water is vulnerable to 
contamination that would affect the potability of the water, or is susceptible to reduced 
recharge.” In Ecology’s critical aquifer recharge areas guidance document (Ecology 2005), 
Ecology states that identifying “areas with a critical recharging effect on aquifers used for 
potable water” depends on understanding aquifer recharge and what is meant by “a critical 
recharging effect.” 

Aquifers in the city are not currently used for drinking water (WDOH 2015 and Port Townsend 
2015). Instead, the City obtains its water from a watershed of approximately 60 square miles in 
the Olympia National Forest that drains into the Big and Little Quilcene Rivers. However, the City 
recognizes the potential for future use of aquifers for potable water and the need to protect 
groundwater quality. Out of an abundance of caution, mapped critical aquifer recharge areas are 
shown in Figure 6, though these areas do not currently meet the GMA definition of Critical 
Aquifer Recharge Areas. 

The City’s current code requires a hydrogeologic assessment for proposed land uses that would 
potentially threaten critical aquifer recharge areas. The current code regulates development, 
land use, and activities that may be likely to pose a threat to the aquifer and sets forth 
performance standards and mitigation and compensation requirements to protect groundwater 
sources that may be used in the future. These standards are sufficiently protective and in some 
cases overly protective. For example, domestic propane tanks are not regulated under the state 
WAC 173-360, Underground Storage Tanks Statute and Regulations. Current PTMC requires a 
hydrogeologic assessment for underground propane tanks located in a CARA. Since propane is 
a gas under standard pressure and temperature, it would not be a pollutant threat to the 
aquifer. The requirement in PTMC 19.05.070 (C) for a hydrogeologic assessment for 
underground propane tanks in a CARA could reasonably be removed. 

One of the performance standards (PTMC 19.05.070(D)(5)) refers to the 2004 Low Impact 
Development (LID) Technical Guidance Manual for the Puget Sound. LID guidance was revised in 
2005 and again in 2012. The City should update its code to refer to newer guidance such as the 
2012 LID Technical Guidance Manual for Puget Sound (WSU and PSP 2012), and Rain Garden 
Handbook (Ecology et al. 2013) for protecting aquifer water quality, as well as surface water. 
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Figure 6.
Critical Aquifer Recharge Areas,
Port Townsend, Washington.
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7. FREQUENTLY FLOODED AREAS 

7.1. FLOODPLAINS 
In the previous BAS report, GeoEngineers (2005) addressed floodplains and their regulation by 
citing the Federal Emergency Management Administration (FEMA 1982). Flood hazard areas are 
shown in Figure 7. Although FEMA has been in the process of updating the FEMA (1982) flood 
insurance rate maps (FIRMs), these new maps are still not available. Therefore, there are no new 
geospatial data to describe for floodplains. 

Related to development that is proposed and potentially permitted in the floodplain, but which 
is not requiring a federal permit under Section 404 of the Clean Water Act, FEMA has recently 
developed guidance for local jurisdictions to comply with the Endangered Species Act (ESA). In 
2008, the National Marine Fisheries Service (NMFS) issued a Biological Opinion (BO) describing 
the effects of the on-going National Flood Insurance Program (NFIP) on ESA-listed species in 
the Puget Sound area (NMFS 2008). FEMA subsequently developed a model ordinance for local 
communities to consider adopting in order to comply with the ESA (FEMA 2013a). FEMA also 
developed regional guidance for floodplain habitat assessment and mitigation in the Puget 
Sound basin (FEMA 2013b). The guidance describes methods that communities may use to 
assess the impacts of land management actions on ESA-listed species and their designated 
critical habitats within the 100-year floodplain. According to the guidance, communities in Puget 
Sound have the option of adopting the model ordinance, or ensuring that their existing 
regulations fulfill all the requirements of the 2008 BO under either a checklist or programmatic 
habitat assessment approach, or via a permit-by-permit approach. The City selected the permit 
by permit approach. The guidance describes when a habitat assessment would be required and 
when it would not be. 

There are only four circumstances where a habitat assessment would not be required: 

1. Projects that are listed as exempt from conducting a habitat assessment in the BO for the 
NFIP in Puget Sound. These exemptions must be listed in the community’s ordinance. 

2. Project actions that are covered under separate consultations under Section 4(d), 7, or 10 
of the ESA. 

3. When the project under consideration has already been covered by a full programmatic 
habitat assessment of all current and reasonably foreseeable future conditions 
throughout a jurisdiction. When such an assessment already exists, and the project 
clearly fits within the nature and scope of those project types that were addressed by it, 
then the jurisdiction need only document and track how they evaluated that it was 
covered by that assessment. 
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4. If a jurisdiction adopts all the requirements within the NMFS BO for the NFIP in Puget 
Sound into their local ordinances, and requires compliance of all conditions on every 
land parcel within the FEMA regulatory floodplain, habitat assessments for individual 
projects are not required to be completed. 

General exemptions that may be listed in the local ordinance are limited to the following: 

• Repair or remodel of an existing building in its existing footprint, including buildings 
damaged by fire or other casualties 

• Removal of noxious weeds 

• Replacement of nonnative vegetation with native vegetation 

• Ongoing activities such as lawn and garden maintenance 

• Removal of hazard trees 

• Normal maintenance of public utilities and facilities 

• Restoration or enhancement of floodplains, riparian areas, and streams that meets 
federal and state standards as described in Appendix 4 of the BO (NMFS 2008) 

7.2. STORMWATER AND CRITICAL DRAINAGE CORRIDORS 
Critical drainage “corridor” or “area” means an area that has been determined by the Port 
Townsend Department of Public Works to require more restrictive regulation than citywide 
standards afford in order to mitigate flooding, drainage, erosion, or sedimentation problems 
that have resulted or will result from the cumulative impacts of development and urbanization. 
A critical drainage corridor is characterized as a year-round or intermittent naturally flowing 
watercourse that exhibits but is not limited to one or more of the following characteristics: 

1. A watercourse formed by nature or modified by humans 

2. Generally consisting of a defined channel with a bed for a substantial portion of its 
length on the lot 

3. Watercourses which exhibit the above characteristics and have been channelized or 
piped 

4. Perched ponds, ravines or other natural drainage features 
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Critical drainage corridors and other drainage features are shown on Figure 8. The critical 
drainage corridors in the city represent a broader range of drainage features than traditional 
streams. Some critical drainage corridors include wetlands. Fish-bearing wetlands that are also 
identified as drainage corridors should have buffers consistent with each of those features (see 
Section 4). 

Where the drainage corridors are not perennially wetted and have typically been heavily 
modified to the point of being created, the argument could be made that they are not governed 
by FWHCA or wetland regulations but rather by PTMC 19.05.80 as is the City’s position on 
drainage corridors. According to PTMC 19.05.90, critical drainage corridors should have a 
minimum buffer width of 25 feet. Because the sole purpose of this minimum buffer is to aid in 
the maintenance of these features, and not for ecological protection, the buffer width cited in 
the existing code is adequate. However, for overlapping critical area types (i.e., critical drainage 
corridors that are also wetlands), the larger wetland buffers should apply to comply with the 
GMA. 

References to the 2001 Stormwater Management Manual for Western Washington in the critical 
areas code should be updated to the 2012 manual or to the current manual used by the City. 

Existing maps of the critical drainage corridors in the city were made prior to collection of lidar 
data. As a result, they are of generally low resolution and accuracy. The City intends to update 
these maps in the near future based on recent data, but these updates were not available at the 
time of the publication of this document. 

7.3. CLIMATE CHANGE 
According to the latest guidance from Commerce and Ecology, climate change should be 
accounted for in both shoreline and critical areas regulations (Commerce 2007, Ecology 2015a). 
For this purpose among others, climate change in Port Townsend is being studied by the North 
Olympic Peninsula Regional Conservation & Development Council (NOP RCDC 2015). Although 
the study was not yet complete when this document was prepared, a preliminary draft was 
provided that outlines the scope of this effort, as well as preliminary findings. The scope of the 
NOP RCDC document was much larger in geographic and topical scope than the targeted issues 
relevant to City planning herein. As a result, City-specific recommendations supplement the 
substance of these preliminary findings. 

As outlined in NOP RCDC (2015), Port Townsend is susceptible to various processes due to 
climate change well documented in the scientific literature. They are detailed separately below, 
though in a few cases (e.g., a stormwater outfall to the ocean), they may interact and these 
interactions are described below where they occur. 
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7.3.1. Precipitation Changes 

Currently Port Townsend averages almost 19 inches of precipitation per year; snow is relatively 
rare and does not occur at all in some years (WRCC 2015). According to climate change 
prediction models, while changes in overall annual precipitation amounts are not projected to 
be significant, the timing and character of precipitation is projected to change, which can affect 
stormwater infrastructure (Mote and Salathé 2010; Littell 2011; Muschinski and Katz 2013; 
Abatzoglou et al. 2014). 

Given current climate change predictions, the city can expect more extreme precipitation events 
in the winter months. Winter precipitation on the Olympic Peninsula is expected to increase by 
4.5 to 5 percent on average and depending on location (Littell 2011); although average 
projected winter increases in precipitation are not large relative to interannual variability (Littell 
et al. 2009). Projections of extreme precipitation events also vary significantly, but indicate future 
increases in extreme rainfall magnitudes up to 13 percent in the area (Dominguez et al. 2012, 
NOP RCDC 2015). 

This will increase the city’s susceptibility to flash floods as a secondary hazard from severe 
summer rainstorms as well as saturated soil hazards such as landslides and falling trees. These 
predicted climate changes will also increase flood risk potential in the city. Increases in flooding 
can increase the cost of protecting and maintaining infrastructure, strain current stormwater 
collection systems and affect water quality via increasing sediment and nutrient loads (Snover et 
al. 2013). Because of these risks, design of new stormwater infrastructure and retrofits of existing 
infrastructure should account for these changes. There may also be an increased need for 
emergency response to repair facilities from damage caused by extreme events. 

7.3.2. Sea Level Rise 

Sea level rise is the combination of global (eustatic) sea level rise and local vertical land 
movement (VLM) due to tectonics. NOP RCDC (2015) estimates VLM in the city to 
be -0.84 millimeters per year, which means the city is slightly subsiding (sinking), exacerbating 
eustatic changes. This VLM is, however, much smaller (by about a factor of three) than recent 
historical eustatic change. 

Based upon the estimated VLM, predicted eustatic changes (National Academies 2012) and 
Intergovernmental Panel on Climate Change (IPCC) guidance, NOP RCDC (2015) mapped two 
scenarios for future sea level rise. The elevations calculated are shown in Table 2. The low 
scenario assumed an elevation of mean higher high water (MHHW) of 0.93 feet. This rise is 
expected to occur no earlier than 2025. Maps of the city were made of both regular inundation 
(i.e., elevated MHHW) and a coastal flood risk zone (NOP RCDC 2015), which was 2.8 feet higher 
than the elevated MHHW. A high scenario was also made, assuming an elevation of MHHW by 
3.74 feet. Even by the conservative estimates of NOP RCDC (2015), this rise is not expected to be 
realized until 2070. Maps of the city were made showing future regular inundation and coastal 
flood risk zone, 2.8 feet higher than the elevated MHHW (NOP RCDC 2015).  
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Table 2. Sea Level Rise Scenarios Proposed by NOP RCDC (2015). 
Scenario Elevation (feet above MHHW) 

Low regular inundation (after 2025) 0.93 
Low coastal risk zone 3.77 

High regular inundation (after 2070) 3.74 
High coastal risk zone 6.54 

While the low scenario does not demonstrate expansion of inundation to developed areas in the 
city, the coastal flood risk zone does include low-lying areas around Point Wilson. Most, but not 
all, of these areas are already included in the existing FIRMs. The high scenario, which is not 
expected to be encountered for several decades, does indicate regular inundation of low-lying 
areas, such as Kah Tai Lagoon. The coastal flood risk zone is much larger than the existing FIRMs 
and includes the seaward edge of downtown (NOP RCDC 2015). 

As mentioned in NOP RCDC (2015), there are several limitations to this estimation approach, 
including: 

• Geomorphic adjustment of the shoreline due to sea level change, wave energy changes, 
or other climate-related shoreline impacts 

• Potential changes to the return frequency of water levels exceeding MHHW due to 
changes in storm patterns 

• Adjustments to MHHW due to changes in the tidal prism in Puget Sound 

• Uncertainties in the estimates of VLM or in the sea level rise projections 

• Seismic activity, which could dramatically change the observed patterns of vertical land 
movement 

The most important of these limitations is probably the one related to geomorphic change. 
Research has shown that shorelines, if left unmodified, will adapt to changing sea levels, typically 
by some combination of elevation of shoreforms (beach ridges) and landward migration 
(Pethick 2001). Modified shorelines disrupt these processes and can actually heighten the 
impacts and damage of sea level rise (Bhattacharyya et al. 2013). Unfortunately, most of the 
city’s shorelines are already modified. Where possible, requiring a setback and/or increased 
ground elevation instead of new armoring or other shoreline stabilization will better protect 
property and infrastructure in light of sea level rise. 

In addition to geomorphic considerations, low-lying coastal areas and stormwater infrastructure 
draining to them are vulnerable to changes due to sea level rise. To adequately plan for these 
changes, it is recommended that projects located less than 15 feet NAVD88 in elevation use 
USACE guidance with respect to sea level rise (USACE 2013) to adequately design stormwater 
facilities. 
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7.3.3. Wave Energy Increases 

Allan and Komar (2006) have shown that the size of the largest wave events in the Northeast 
Pacific Ocean have increased over the last half of the twentieth century. Although NOP RCDC 
(2015) expresses skepticism of these results based upon a National Academies summary 
(National Academies 2012), more recent primary studies corroborate the findings of Allan and 
Komar (2006) using different statistical approaches than their original analysis (Ruggiero et al. 
2010, Bromirski et al. 2013). Since wave energy from the Northeast Pacific Ocean is the primary 
source for swell in the Strait of Juan de Fuca, it is expected that on the shorelines west of Point 
Wilson, the city will see increased wave energy as compared to historical conditions. These 
changes may increase inundation and erosion of these shorelines. They will also interact in an 
additive way with sea level rise, not only influencing the magnitude of high water events, but 
also decreasing the stability of coastal bluffs in these areas. 

Given the complexities of these processes and the evolving science of the issue, it is 
recommended that all shoreline projects on the Strait (those within 200 linear feet of the marine 
OHWM west of Point Wilson) be reviewed by a licensed engineer with coastal experience 
specifically related to open ocean swell. It is also recommended that shoreline armoring be 
removed where feasible and new shoreline armoring should be strongly discouraged. Existing 
and future armoring would increase reflected wave energy that would negatively affect beach 
and intertidal habitats. Further, without armoring, the shoreline would be more resilient to the 
effects of climate change. 
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8. GEOLOGIC HAZARDS 
Port Townsend is prone to several interrelated geologic hazards, many of which have already 
been detailed by GeoEngineers (2005). They are addressed separately below. Geological hazard 
areas are shown on Figure 9. 

8.1. EROSION HAZARDS 
Erosion hazards in general were adequately handled by GeoEngineers (2005). However, 
GeoEngineers (2005) did not distinguish the differences in wave energy, and consequently 
erosive capacity, present within the city. The north shore of the city on the Strait of Juan de Fuca 
(i.e., those marine shorelines west of Point Wilson) is exposed to swell, while none of the other 
marine shorelines (i.e., those shorelines south of Point Wilson in Port Townsend) experience 
swell. Although wave energy is significant in Port Townsend, the wave energy is substantially less 
and easier to characterize as compared to wave conditions in the Strait. If a structure or other 
development project is proposed along the Strait, an expert on wave energy (i.e., licensed 
engineer with coastal experience) should be consulted, in light of the large potentially 
hazardous wave energy, significant probability for future erosion and changes in wave energy 
due to climate change (Allan and Komar 2006). See Section 7.3.3 for details. 

8.2. LANDSLIDE HAZARDS 
GeoEngineers (2005) addressed landslide hazards adequately. To date there have been no new 
mapping exercises since their original work and their recommendations remain consistent with 
best available science. 

8.3. SEISMIC HAZARDS 
GeoEngineers (2005) described seismic hazards, including liquefaction, but liquefaction maps 
were not available when their document was written. Liquefaction maps have been made 
recently by WDNR (Palmer et al. 2007) and are summarized in Figure 9. Generally, areas of fill 
near the shoreline near downtown, in Fort Worden, and the area near Kah Tai Lagoon are the 
only areas of high risk within the city. Interestingly, these areas are the same areas likely to be 
inundated in a tsunami if a large local earthquake were to occur (see next subsection below). 
Structures built in areas of moderate to high liquefaction should factor the probability of 
liquefaction in their design. 
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8.4. TSUNAMI HAZARDS 
Tsunami hazard to the city is well documented (Walsh et al. 2002), but does not exist in any 
existing BAS document. Tsunami hazard is therefore detailed here. The initial work on identifying 
tsunami hazards focused on a plate-wide slip of the Cascadia subduction zone, typified by the 
so-called Scenario 1A event (Walsh et al. 2002). This large event would inundate only the lowest 
areas of the city immediately adjacent to the existing marine shoreline, not unlike the 500-year 
flood event mapped in FEMA (1982). 

What has not been identified in terms of inundation hazard is a locally generated tsunami from 
the Southern Whidbey Island Fault Zone. The Southern Whidbey Island Fault Zone was 
discovered about twenty years ago (Johnson et al. 1996) and the western edge of the fault zone 
bisects the tip of Point Wilson (USGS 2015). A rupture of the fault about 3,000 years ago has 
been documented on Whidbey Island (Kelsey et al. 2004). Based upon the up to 6-foot vertical 
displacement observed by Kelsey et al. (2004), it is reasonable to expect a large tsunami from a 
slip of this fault. Further evidence for a tsunami originating from a slip that produced a local 
earthquake, likely the 3,000-year-old Southern Whidbey Island Fault Zone rupture, has been 
found on both Whidbey Island (Williams and Hutchinson 2000) and Discovery Bay (Williams et 
al. 2005). 

Planning and signage of evacuation routes and assembly areas have already occurred, though 
this planning has been associated with Cascadia-Subduction-induced tsunamis only. It is 
recommended that the City urge relevant regulatory and scientific bodies, such as WDNR, 
US Geological Survey and Nation Oceanographic and Atmospheric Administration, to 
investigate the tsunami hazard from a local earthquake further and revise their evacuation 
planning accordingly. 

Another measure that the City may consider to raise basic awareness of the phenomenon is to 
require all engineering plans for structures or other development projects in the mapped 
tsunami inundation zone to have a note placed on them that states that the plans are being 
prepared in a known tsunami inundation zone. For instance, Snohomish County requires all 
engineering plans proposed within its mapped lahar zone to have a note indicating the site is in 
a known lahar zone. Although lahars are physically quite different from tsunamis, the point of 
the regulation is to make the developer aware that there is a risk to building in these potentially 
hazardous areas.  
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9. MITIGATION 
Unavoidable impacts on critical areas should be offset by mitigation. The City’s critical areas 
ordinance is expected to include standards for the type, location, amount, and timing of the 
mitigation as well as clear guidance on design considerations and reporting requirements 
(Ecology 2016). Mitigation follows a sequence, which is defined by WAC 197-11-768 as the 
sequential process of avoiding, minimizing, rectifying and reducing impacts, as well as 
compensating for unavoidable impacts and monitoring the impact per the following order of 
preference: 

1. Avoiding the impact altogether by not taking a certain action or parts of an action; 

2. Minimizing impacts by limiting the degree or magnitude of the action and its 
implementation, by using appropriate technology, or by taking affirmative steps to avoid 
or reduce impacts; 

3. Rectifying the impact by repairing, rehabilitating, or restoring the affected environment; 

4. Reducing or eliminating the impact over time by preservation and maintenance 
operations during the life of the action; 

5. Compensating for the impact by replacing, enhancing, or providing substitute resources 
or environments; and/or 

6. Monitoring the impact and taking appropriate corrective measures. 

PTMC clearly lays out this sequence in 19.05.060 (A), and 19.05.060 (B) and (C) offer guidance on 
reporting and location requirements. Acceptable mitigation types and preferences are defined 
for each critical area within its PTMC subsection. 

With respect to wetland mitigation, PTMC follows Ecology’s recommended mitigation ratios for 
compensatory mitigation. In its guidance for small cities, Ecology suggests a simpler table that 
could replace what the City currently uses although the ratios are essentially the same. Ecology 
(2016) also provides a more specific list of mitigation report requirements than is provided in 
the PTMC and the City may want to update accordingly. The City may also allow for the use of 
the credit/debit method as an alternative to mitigation ratios as described in Calculating Credits 
and Debits for Compensatory Mitigation in Wetlands of Western Washington: Final Report 
(Hruby 2012). 

Mitigation can be challenging in a small jurisdiction such as Port Townsend, thus Ecology 
suggests that language be included in a CAO that allows for interlocal agreements or similar 
instruments that would allow mitigation to occur in other jurisdictions (Ecology 2016). The City 
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already allows for mitigation banking and in-lieu fees. It also allows off-site mitigation when on-
site mitigation is not practicable or environmentally preferred. Overall, the City’s approach to 
mitigation meets BAS standards, and only an update to the list of mitigation report 
requirements and a potential simplification of the mitigation ratio table for wetlands is 
recommended. 
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MEMORANDUM 

1550 Woodridge Drive SE, Port Orchard, WA  98366, TELEPHONE:  (360) 769-8400, FAX:  (360) 769-8700       www.geoengineers.com 

TO: Paul Ingrahm, Berryman and Henigar, Inc. 

FROM: Joel W. Purdy/Lisa A. Berntsen, PWS 

DATE: February 10, 2005 

FILE: 0653-004-00 

SUBJECT: Best available science review for protecting shoreline ecological functions 

INTRODUCTION 

The City of Port Townsend (City) is updating its Shoreline Master Program (SMP) in accordance with the 
requirements of the Shoreline Management Act (SMA). GeoEngineers, Inc. (GeoEngineers) was retained 
to assist with this update.  The objective of this memorandum is to document applicable science and 
provide recommendations based on the best available science and other available information given the 
context of the Port Townsend shoreline.  Documentation reviewed included that available from state 
sources (Departments of Ecology [Ecology], Fish and Wildlife [WDFW] and Natural Resources [DNR]), 
and that assembled in the Port Townsend Shoreline Inventory, Shoreline Atlas, and Shoreline 
Characterization Report, consistent with the City/Consultant Agreement Tasks 5.1 and 5.4.    

Development of these science-based recommendations has been coordinated with the shoreline 
management planning process and the City’s overall update of regulations protecting environmentally 
sensitive areas.  This review of science will support development of planning policies and regulations that 
best preserve critical environmentally sensitive areas in Port Townsend.  

This review is accomplished in response to the SMA and the Growth Management Act (GMA), as 
amended, which require the protection of environmentally critical areas, including wetlands, fish and 
wildlife habitat conservation areas, critical aquifer recharge areas, geologically hazardous areas, and 
frequently flooded areas.  Under GMA, cities must “include the best available science” when developing 
critical areas regulations.  Under the new state shoreline guidelines, new development is expected to 
result in “no net loss” of ecological function.  Additionally, protection of environmentally critical areas is 
required to be at least equal to that provided under GMA for non-shoreline areas.  

Comments on the existing Port Townsend critical areas regulations that are currently used within the 
shoreline area were provided in a memo dated August 12, 2004.  

Draft environmentally sensitive areas regulations developed by Cascadia and the city staff are listed in a 
memorandum dated December 2, 2004.  Draft environmental protection recommendations for the 
shoreline area developed by Berryman & Henigar in consultation with city staff, and with scientists at 
GeoEngineers and Coastal Geologic Services were presented to the Shoreline Advisory Group in a 
memorandum dated November 4, 2004.  These recommendations, as refined by the Shoreline Advisory 
Group, are included in a draft SMP that is expected to be released in February 2005.  
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This review has been prepared by four separate reviewers, each an expert in their field. 

• Joel Purdy of GeoEngineers reviewed the Critical Aquifer Recharge Areas. 

• Lisa Berntsen, also of GeoEngineers, reviewed the Fish and Wildlife Habitat Areas and Wetlands 

• Both Joel Purdy and Lisa Berntsen reviewed the frequently flooded areas and critical drainage 
corridors.  

• Steve Helvey, also of GeoEngineers, reviewed the Geologically Hazardous Areas. 

• Jim Johannessen of Coastal Geological Services, Inc. also reviewed the Geologically Hazardous 
Areas, focusing on aspects of marine bluffs. 
 

BEST AVAILABLE SCIENCE REVIEW 

Some of these environmentally sensitive areas, such as frequently flooded areas and aquifer recharge 
areas are already well protected by the City’s existing regulations and are only briefly discussed herein.   

Based on review of the shoreline inventory information and the potential allowed uses, there are four key 
types of environmentally sensitive areas that are particularly relevant to the City’s SMP:  

• Geologically Hazardous Areas – marine bluffs and steep slopes, 

• Wetlands, 

• Fish and Wildlife Habitat Conservation Areas – marine/saltwater habitat, and 

• Fish and Wildlife Habitat Conservation Areas – terrestrial/upland habitat. 
 

Our analysis focuses on the review of BAS pertaining to these environmentally sensitive areas.  These 
areas are inventoried and analyzed further in the Port Townsend Shoreline Inventory, Shoreline Atlas, and 
Shoreline Characterization Report.  Our recommendations, arranged by each of the four elements, are as 
follows: 

GEOLOGICALLY HAZARDOUS AREAS – MARINE BLUFFS AND STEEP SLOPES 

Geologically hazardous areas are areas susceptible to erosion, landsliding and liquefaction or landsliding 
due to seismic events (Ousley 2003).  These areas need to be identified and either protected or mitigated 
from incompatible development to reduce the risk that geologic events in the hazard area pose to people 
and property.  The hazardous areas must be identified by established and scientifically sound methods.  
The identification and evaluation of geologic hazard areas with respect to proposed developments must be 
completed by either geologists or geotechnical engineers licensed in the state of Washington.  Geologic 
hazard areas in Port Townsend are: erosion, landslide and seismic hazard areas. 

Erosion hazards areas are identified by the level of susceptibility of the area to erosional agents, the 
erodability of the parent geologic materials, and slope inclination.  The greater concern is how the erosion 
of the parent geologic material contributes to landsliding, sudden sediment deposition, and impacts to 
habitats.  Many factors influence erosion hazards, including soil grain-size, soil density, slope gradient, 
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ground cover, velocity of surface water runoff arriving at the erosion hazard area, and precipitation 
frequency and intensity.   

Slopes of a lesser inclination than “steep” can also be erosion hazard areas if the parent geologic materials 
consist of sandy outwash, fill or alluvial soils, or if there is a potential for large influxes of surface water 
runoff over the slopes regardless of parent geologic material. 

For landslide hazards, the science indicates that the probability of future landsliding is based primarily on 
these factors: 

• A history of past landsliding – those areas where landsliding has occurred in the past are likely to 
slide again in the future. 

• Slope inclination – steeper slopes, particularly those slopes near or greater than the soil friction 
angle, are more susceptible to landsliding. 

• Parent geologic materials, particularly areas where groundwater seepage is present on steep slope 
areas.  Groundwater seepage can pipe/erode soil outward from the slope and undermine all the 
geologic materials above the seepage area/causing landsliding.  
 

Science supports regulating development in and adjacent to areas prone to landslides by using building 
setbacks and buffers to reduce the potential for man-caused landslides and to prevent potential 
landsliding, if it occurs, from adversely affecting the development(s).  Setbacks/buffers, or conditioned 
development, on or adjacent to marine bluffs may also help maintain the environmental benefits of 
sediment supply to beaches and nearshore habitats. 

Precisely how restrictive the regulations should be is a policy (non-science) decision.  Science requires 
that the site(s) be evaluated by a geologist and/or geotechnical engineer licensed in the state of 
Washington, and that site-specific setbacks/buffers be developed based on the unique characteristics of 
the site(s) and the proposed development.  While science does not provide us with a specific buffer that is 
appropriate in all situations, many jurisdictions in the Puget Sound require a minimum 50-foot (and up to 
100-foot) setback/buffer from landslide and steep slope hazard areas, with provisions for 
reducing/enlarging the buffer based on the results of the geological/geotechnical evaluation.  The 
minimum 50-foot setback/buffer is likely to result in protection in most situations although this does not 
take into account the nature of the steep marine bluffs found in Port Townsend.  Few communities use 
buffers that take into account slope height, which attempts to recognize that greater height often equals 
greater risk.  Rates of recession, location of known slides or unstable areas, and planning time period (50 
years, 100 years, etc.) can also be factored into establishing a steep slope buffer. 

Some alternative suggestions regarding minimum buffers/setbacks from landslide hazard areas in Port 
Townsend are included below.  Again, the most reliable method of establishing buffers and setbacks is on 
a site by site basis with a geotechnical study and report.  Options are illustrated from most conservative to 
least conservative. 
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The horizontal buffer/setback could be established from most conservative to least conservative as; 

MOST CONSERVATIVE 

1. {([Rate of base retreat per year] X [number of years, policy decision as to how many]) + 
[horizontal distance from top of slope to a line drawn from the base of bluff whose slope equals 
the soil angle of repose, in degrees] + [residual setback]} 

2. {[vertical height of the bluff] + [horizontal distance from top of slope to a line drawn from the 
base of bluff whose slope equals the soil angle of repose, in degrees]} 

3. {([Rate of base retreat per year] X [number of years, policy decision as to how many]) +[residual 
setback]} 

4. {[Vertical height of slope] / 3} 
 

LEAST CONSERVATIVE 

Setbacks derived using methods 1 and 2 may project beyond existing structures.  Setbacks derived using 
method 4 may not be adequate given the height of the bluff, the soil type and that the base of the bluff is 
subject to wave erosion.  Residual setback could be a standard setback from the top of the anticipated top-
of-slope after a certain time period.  An appropriate buffer/setback could be developed that incorporates a 
combination of these examples and/or fixed distances, with larger buffers/setbacks providing greater 
protection. 

Some jurisdictions (City of Tacoma, Pierce County, City of Kent amongst others) have developed policy 
where 40 percent minimum inclination is classified as either a “Steep Slope” or as a factor necessary for 
an area to be considered a landslide hazard area.  This classification, as a general rule, provides 
jurisdictions with an appropriate level of protection with regard to identification of potential landslide 
hazard areas.  However, science has shown that a 40-percent minimum inclination for classification of 
steep slopes may not be appropriate in all situations and that landslide hazards may occur with shallower 
slopes depending on soil type, hydrology and other factors 

Setbacks for development features would be best established based on landslide hazard (Gerstel et al. 
1997) and coastal erosion potential, instead of setbacks that are determined solely by the character and 
density of development in the adjacent area (existing shoreline designations).  This is particularly true for 
areas with existing 50 foot or lower building setbacks from the bluff crest, or from ordinary high water in 
low elevation areas.  A wide variety of setbacks from coastal erosion have been developed in other areas 
of the country.  A common method used nationwide consists of mapping historic retreat rates and 
projecting those rates over a fixed time interval such as 60 or more years (Crowell and others 1999, Priest 
1999).  Modern bluff retreat rate calculation methods are summarized in Hapke (2004), for reference.   

The U.S. Geological Survey (USGS) mapped coastal erosion and wave-induced landslide potential in the 
Port Townsend area (Keuler 1988).  The erosion rate data are very sparse and the fieldwork that the 
USGS map was based on was in the early 1980’s, and mapping was only at 1:100,000 scale.  However, 
the USGS map remains the best single source of data on bluff landslide and erosion hazards for Port 
Townsend, and the map could be used until a more refined product is available.  Initiating more accurate 
and detailed erosion rate mapping city-wide would be prudent to refine the hazard areas and determine 
historic erosion rates to generate new building setbacks.  The 20 years of additional data that could be 
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used since the USGS mapping (data collection ended at least 3 years prior to publication data for the 
Keuler map) and a more narrow focus on the city shores would allow for much more accurate erosion rate 
and landslide potential mapping. 

The Coastal Zone Atlas of Washington (Ecology 1978; displayed on the internet at 
www.ecy.wa.gov/programs/sea/landslides/) provided mid-1970s era mapping of slope stability in the City 
of Port Townsend, which is roughly equivalent to landslide potential.  This mapping was not 
comprehensive and not up to date with modern events or standards, but did map large areas of the 
Northern Shoreline as several different classes of unstable, including documenting many previous 
landslide areas.  This work could be revisited for screening level assessment, although site specific 
analysis should still be the standard. 

Proposed development within landslide hazard areas (including any action on the slope) or within buffers 
should meet scientifically based design and construction standards such as the International Building 
Code.  Restricting, or conditioning, development and agricultural management practices typically 
minimizes erosion and stormflow runoff damage.  The County soil survey and GIS data can help to 
identify the general slopes and materials that are most at risk of erosion.   

Erosion hazards in Port Townsend primarily exist in steep slope areas associated with the marine bluffs 
on the generally undeveloped north shoreline and throughout the developed area along the north, east and 
south shorelines.  These areas are protected to prevent harm or damage to people or property on and off 
site.  They are also protected to preserve “feeder bluff” function of beach deposits nourishment. 

From a process standpoint, wave action is what distinguishes coastal bluffs from inland hill slopes 
(Hampton and others 2004).  All other processes acting on coastal bluffs and inland hill slopes are similar.  
Wave action or wave attack occurs at the base of coastal bluffs and acts to undercut the toe of the bluff, 
causing a decrease in slope stability.  This undercutting is the long-term “driver” of landslides and marine 
bluff recession, for most coastal bluffs.   

Coastal erosion typically occurs episodically, much like landsliding, such that a single event can lead to 
alarm, even though long-term recession rates are fairly low (Downing 1983, Shipman 2001).  Coastal 
erosion is usually a long-term property issue that can lead to actions (such as bulkheading) that have 
negative impacts to habitat and is not generally a health hazard to persons or property above a steep slope, 
but can be a serious hazard to those persons or property near the base of a steep slope.  

Because of the highly variable geology and topography of Port Townsend bluffs, site-specific studies 
should be required for design of proposed structures.  The hazard areas and proposed development should 
be evaluated by a geotechnical engineer or licensed engineering geologist, including subsurface 
exploration, soil testing (if necessary), development of a detailed construction sequencing plan, and a 
monitoring plan. 

Seismic hazard areas consist of either low-lying areas containing liquefiable soils or slope areas 
susceptible to landsliding during seismic events (Ousley 2003).  Liquefiable soils are generally defined as 
very loose to medium dense, clean to silty sands that either are or can be below the water table.  Geologic 
maps, including the Coastal Zone Atlas, can be used to identify areas of potentially liquefiable soils.  

We suggest making the criteria for a landslide hazard/erosion hazard/seismic/hazard area report more 
specific and that those reports must be prepared by either a licensed geotechnical engineer or a licensed 
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geologic engineer.  A licensed geotechnical engineer will need to stamp the report if design 
recommendations are included.  A sample checklist of criteria to be included in a typical geologic hazard 
report is included as Appendix I of (Ousley 2003). 

The criteria should include a detailed review of available geologic materials (maps, reports) to evaluate 
the landslide, erosion and seismic history of the site.  A detailed geologic reconnaissance should be 
performed to evaluate the evidence of past landsliding/erosion on the site.  The geologic reconnaissance 
should also consist of slope inclination mapping and the mapping of springs/seeps on the site.  Subsurface 
explorations, either borings or test pits, should be performed to evaluate subsurface soil and groundwater 
conditions.  The type, number of and depth of the explorations would be dependant on the site layout, 
historical research and proposed development.  To establish site-specific buffers/setbacks, a stability 
analysis must be performed that utilizes the soil strengths and groundwater conditions established in the 
explorations and in the geologic reconnaissance.  An accurate, current topographic map of the site is also 
needed to perform the above described analysis.  Geotechnical design recommendations should be 
provided for sites where the applicant requests site specific buffers/setbacks that are less than the 
minimum buffer.   

WETLANDS 

Wetlands are identified by the clear presence of three physical parameters.  These are hydrophytic plant 
species, hydric soils, and positive hydrology.  Wetlands are widely recognized to serve a number of 
functions, including water quality, stormwater control, shoreline protection, biological support and fish 
and wildlife habitat.  Wetlands in urban areas typically vary from rural wetlands in their level of 
protection for individual functions.  For example, wetlands in urban areas commonly do not provide the 
same degree of wildlife habitat as rural counterparts. 

The Ecology review of science related to wetlands protection indicates that buffers provide a key role in 
protecting wetland functions and that larger buffers do a better job.  While the science does not provide an 
explicit buffer number, Ecology recommends a range of buffers depending on wetland and habitat value 
and anticipated land use impacts.  Ecology recommended buffers range from 50 to 300 feet. 

Several different buffer width recommendation alternatives from Ecology’s letter to King County are 
presented in that document.  It is important to take the information provided in that letter in context.  
Ecology is commenting on King County’s BAS and recommendations for rural and urban wetlands.  For 
example, one alternative presented is to buffer each category of wetland by intensity of land use.  If this 
method is used, the City will need to also define the shoreline zone by land use intensity.  Ecology 
guidance is as follows (table excerpted from Ecology 2004 letter): 

File No. 0653-004-00 



Memorandum to Paul Ingrahm, Berryman and Henigar, Inc.  
February 10, 2005 
Page 7 

Definitions for the “Intensity” of Impacts on Wetlands Based on Proposed Land Uses Adjacent to 
a Wetland 

Ratings of impact from 
proposed changes in land use 

Types of land uses that cause the impact based on common zoning 
categories 

High Commercial, Urban, Industrial, Insititutional, Retail Sales, Residential with more 
than 1 unit/acre, New agriculture (high-intensity processing such as dairies, 
nurseries and green houses, raising and harvesting crops requiring annual tilling, 
raising and maintaining animals), High Intensity recreation (golf courses, ball 
fields) hobby farm’s 

Moderate Residential with 1 unit/acre or less, Moderate-Intensity Open Space (parks), New 
agriculture (moderate-intensity such as orchards and hay fields) 

Low Foresty, Open spacee (low-intensity such as passive recreation and natural 
resources preservation) 

Note:  (Excerpted Table 3 from Ecology 2004 letter) 

From this intensity division, recommendations on buffers, by category were provided: 

Width of Buffers Needed to Protect Wetlands in Each Rating Category if Impacts of Land Use are 
Categorized 

Category of Wetland Low Impact Land Use Moderate Impact Land Use High Impact Land Use 

IV 25 ft 40 ft 50 ft 

III 75 ft 110 ft 150 ft 

II 100 ft 150 ft 300 ft 

I 150 ft 225 ft 300 ft 

Note:  (Excerpted Table 2 from Ecology 2004 letter) 

Ecology then provides a third alternative based on wetland category and intensity as before, but then adds 
a function qualified.  The tables have been brought forward for illustration and consideration by City 
staff. 
 

Width of Buffers Needed to Protect Category IV Wetlands 

Note:  (Excerpted Table 4from Ecology 2004 letter) 

Wetland Characteristics Buffer Widths (by impact of land use) Other Protection 

Score function of <30 points Low – 25 ft 
Moderate – 40 ft 
High 50 – ft 
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Width of Buffers Needed to Protect Category III Wetlands 

Wetland Characteristics Buffer Widths (by impact of land use) Other Protection 

Moderate level of function for habitat (score 
for habitat is 20-28pts.) 

Low – 75 ft 
Moderate – 110 ft 
High – 150 ft 

 

Not meeting above criteria Low – 40 ft 
Moderate – 60 ft 
High – 80 ft 

 

Note:  (Excerpted Table 5 from Ecology 2004 letter) 

 
Width of Buffers Needed to Protect Category II Wetlands 

Wetland Characteristics 
Buffer Widths by impact of land use 

(apply most protective) Other Protection 

High level of function for habitat (score for 
habitat is 29-36 pts.) 

Low – 150 ft 
Moderate – 225 ft 
High – 300 ft* 

Maintain connectivity to other 
natural areas 

Moderate level of function for habitat 
(score for habitat is 20-28 pts.) 

Low – 75 ft 
Moderate – 110 ft 
High – 150 ft 

 

High level of function for water quality 
improvement and low for habitat (score 
water quality is 24-32 pts and habitat is 
less than 20) 

Low – 50 ft 
Moderate – 75 ft 
High – 100 ft 

No additional discharges of 
untreated runoff 

Estuarine Low – 75 ft 
Moderate – 110 ft 
High – 150 ft 

 

Interdunal Low – 75 ft 
Moderate – 110 ft 
High – 150 ft 

 

Cat II not meeting above criteria Low – 50 ft 
Moderate – 75 ft 
High – 100 ft 

 

Notes:  (Excerpted Table 6 from Ecology 2004 letter) 
* Fifty of the 122 wetlands used to calibrate the raiting system for western Washington were Category II. Of these 50 
only five (10%) would require the 300 ft buffers to protect form impacts from high impact land-uses. The maximum 
buffer width for the remaining 45 would be 150 ft. 
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Width of Buffers Needed to Protect Category I Wetlands 

Wetland 
Characteristics 

Buffer Widths by impact of land use 
(apply most protective) Other protection 

Natural Heritage 
Wetlands 

Low – 125 ft 
Moderate – 190 ft 
High – 250 ft 

No additional discharges of surface water.

No septic systems within 300 ft. 

Restore degraded parts of buffer. 

Bogs Low – 125 ft 
Moderate – 190 ft 
High – 250 ft 

No additional surface dishcharges. 

Restore degraded parts of buffer. 

Forested Buffer size to be based on score for 
habitat functions or water quality 
functions 

If forested wetland scores high for habitat 
need to maintain connectivity to other 
natural areas. 

Restore degraded parts of buffer. 

Estuarine Low – 100 ft 
Moderate – 150 ft 
High 200 ft 

 

Wetlands in Coastal 
Lagoons 

Low – 100 ft 
Moderate – 150 ft 
High – 200 ft 

 

High level of 
functions for habitat 
(score for habitat is 

29-36 pts.) 

Low – 150 ft 
Moderate – 175 ft 
High – 300 ft 

Maintain connectivity to other natural 
areas. 

Restore degraded parts of buffer. 

Moderate Level of 
functions for habitat 
(score for habitat is 

20-28 pts) 

Low – 75 ft 
Moderate – 110 ft 
High – 150 ft 

 

High level of function 
for water quality 

improvement (score 
for WQI is 24-32) and 
low for habitat (score 
for habitat is less than 

20 points) 

Low – 50 ft 
Moderate – 75 ft 
High – 100 ft 

No additional discharges of untreated 
runoff 

Note:  (Excerpted Table 7 from Ecology 2004 letter) 

Please refer to Ecology’s 2004 wetland guidance for further details on the illustrated buffer rationale. 

Although guidance from Ecology in the early 1990s suggested smaller wetlands could be exempted from 
regulations for administrative reasons without significant loss of wetland function, more recent scientific 
information makes it clear that small wetlands provide important functions that large wetlands do not 
provide and that the cumulative effect of eliminating many small wetlands is substantial (Ousley and 
others 2003).  Isolated wetlands are by their nature small and serve a number of unique functions, 
specifically related to their small size (Levin and others 2002).  Other jurisdictions that exempt small 
wetlands include:  the City of Seattle (less than 100 square feet in size); City of Bellevue (Wetlands [Type 
C] less than 7,200 square feet which are hydrologically isolated from Type A and B riparian corridors); 
and Pierce County (Category III under 2,500 square feet; Category IV wetlands under 10,000).  The City 
of Everett considers payment to the City for a wetland protection program instead of compensation of 
Category IV wetlands.  
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Studies indicate that small, isolated wetlands are important for maintaining diversity in plant and animal 
species, for providing regional population survival and conclude small isolated wetlands are not 
expendable if the goal is to maintain biodiversity (Semlitsch 1998; Semlitsch and Bodie 1998).  Plocher 
and Levin (2003) cited the importance of small isolated wetlands for amphibians, early season feeding for 
migratory waterfowl, and songbird breeding.  Small, seasonal wetlands are also considered critical 
components of the surrounding landscape that increase habitat suitability of larger wetlands (Naugle and 
others 2001).  In many cases, isolated wetlands are especially important for groundwater recharge (Tine 
and others 2002).  

Non-mitigated exemptions and alterations may not be consistent with BAS for wetland protection because 
they lead to incremental and cumulative loss of wetland acreage and functions on a watershed and local 
jurisdictional scale (King County 2004; Sheldon and others 2003).  Cumulative loss of small isolated 
wetlands will have direct effects increasing flooding and decreasing water quality, groundwater recharge 
and wildlife habitat (Levin and others 2002).  Allowing small wetlands to be altered without 
compensatory mitigation does not contribute to the policy of “no net loss.”  Wetland protection planning 
that considers other regulatory and non-regulatory measures to increase wetland resources may be 
developed to achieve this goal, but replacement of functions should be considered carefully. 

FISH AND WILDLIFE HABITAT CONSERVATION AREAS- MARINE/SALTWATER HABITAT 

Water-based processes within the City are dominated by the marine environment due to its location on the 
narrow Quimper peninsula with marine water bodies on three sides and the lack of perennial streams that 
influence the ecosystem.  Spawning beaches occur along the Port Townsend shoreline for surf smelt on 
the northeast shoreline and pacific sand lance on the northeast and south shorelines. 

Shoreline ecological functions of the City's marine shorelines include the following:  

• Hydrologic: sediment transport and stabilization; attenuation of wave energy; recruitment and 
redistribution of woody debris; water storage and tidal exchange; nutrient removal; toxic 
compound removal. 

• Vegetation: temperature maintenance; nutrient removal; toxics removal; attenuation of wave 
energy; sediment stabilization and removal; woody debris recruitment; organic material 
availability. 

• Habitat: resting and rearing areas; predation avoidance areas; migratory corridors; and food 
production/delivery areas. 
 

Following is a list of potential effects on the marine habitat as a result of various development 
types based on BAS. 

Physical/Chemical Effects 

• Shoreline armoring can alter beach sediment size/type, decrease sediment abundance, increase 
wave energy, and reduce water quality from flow alteration and accumulation of drift material, 
including macro algae blooms. 
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• Over-water structures can cause altered beach sediment size/type, decreased sediment abundance, 
light limitation/alteration, declines in water quality from flow alteration, and accumulation of drift 
material. 

• The presence of ramps can alter beach sediment size/type as well as sediment distribution 
patterns. 

• Uncontrolled stormwater-wastewater inputs can cause low dissolved oxygen, contaminant 
loading, nutrient and toxics loadings, physical scouring from increased runoff, and increased 
shoreline erosion from poor stormwater conveyance/maintenance, and alteration of beach 
hydrodynamics. 

• Landfilling below the mean higher high water (MHHW) line may result in loss of deltas and 
lagoons, altered beach sediment size/type, decreased sediment abundance, and increased wave 
energy. 

• Effects of riparian loss can include increased temperature and reduced organic input (food web). 
 

Habitat Effects 

• Shoreline armoring can alter plant and animal assemblages, including loss of eelgrass and 
copepods, increase beach scouring and lowering of beach line, create loss of shallow nearshore 
habitat and connectivity, and alter shoreline hydrodynamics and drift. 

• Over-water structures can alter plant and animal assemblages and alter access to shallow 
nearshore corridors. 

• The presence of ramps, including boat ramps and stairways, can alter plant and animal 
assemblages and alter shoreline hydrodynamics and drift. 

• Uncontrolled stormwater-wastewater inputs can alter plant and animal assemblages, including 
increased macro algae blooms, damage habitat due to eelgrass declines from smothering, anoxia, 
shading, forcing of habitat shifts due to blooms, including slowing of water and accumulation of 
nutrients. 

• Landfilling below the MHHW can alter plant/animal assemblages, loss of shallow nearshore 
corridor, loss of riparian, beach scouring and/or lowering, loss of connectivity. 

• Loss of riparian habitat can reduce shade, increase erosion, and reduce the availability and 
function of large woody debris, including organic material availability. 
 

FISH AND WILDLIFE HABITAT CONSERVATION AREAS- TERRESTRIAL/UPLAND HABITAT 

Habitat for protected species, mostly birds, occurs within Port Townsend.  Purple martin is documented 
as being present and a pigeon guillemot breeding area occurs on the south shoreline.  Eagle habitat occurs 
in Port Townsend, mainly in the northeast.  Brant and harlequin feeding areas, waterfowl wintering and 
migration areas occur in portions of the south and east shorelines.  

Habitat functions that need to be protected include feeding, breeding, nesting, loafing, wintering, 
migration, cover, forage.  Different species require different protection measures.  Therefore, regulations 
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need to be adaptable to the different types of species that might be encountered, rather than applying a 
generic fixed buffer. 

Terrestrial species are dependent on vegetation, trees and ground cover for habitat, habitat connectivity, 
roosting, and foraging.  The Puget Sound Action Team indicates that 10-25 percent impervious surface 
cover leads to degradation of aquatic habitat.  While limiting existing sites to 10 percent impervious 
surface might be overly restrictive (for a 10,000 SF lot it would only allow 1,000 SF of imperious surface 
area), it suggests that the SMP should limit impervious surface areas and retain native vegetation.  
Science doesn’t tell us exactly how much vegetation needs to be retained to prevent habitat loss, but we 
can develop reasonable percentages based on forecasted development.   

FREQUENTLY FLOODED AREAS 

Frequently flooded areas are protected to preserve ecological and hydrological functions of floodplains, 
and to prevent loss of property and human life caused by inappropriate development in floodplains.  
Frequently flooded areas coincide with the Federal Emergency Management Agency (FEMA) or Flood 
Insurance Fate Maps (FIRM) flood hazard areas.  Development in the floodplain should be regulated 
consistent with FEMA and Ecology recommendations for floodplain management.   

CRITICAL AQUIFER RECHARGE AREAS 

Critical aquifer recharge areas (CARAs) are based on the known or suspected vulnerability of aquifer(s) 
within a designated area (Ecology 2000).  Vulnerability is the combined effect of hydrogeological 
susceptibility to contamination and the contamination loading potential.  Vulnerability represents the risk 
that an aquifer could become contaminated by potential sources of pollution reference.  CARAs need to 
be protected to provide adequate recharge and water quality protection of sources used for drinking water.  
Areas underlain by high-permeable soils such as sand and gravel have higher vulnerability to 
contamination than areas underlain by low-permeable soils such glacial till.  The specific methodology to 
classify the CARA is left to the local jurisdiction (Ecology 2000). Though aquifers underlie the City, they 
are not major sources for drinking water because the City obtains its potable supply from surface water 
sources. 

SUMMARY 

This memorandum provides a summary of critical areas protection recommendations based on science.  
As science does not provide an exact protection recommendation that is specific to the environment found 
in Port Townsend, these recommendation should be taken into account along with the information 
provided in the Port Townsend Shoreline Inventory, Shoreline Atlas, and Shoreline Inventory, as well as 
the policies developed in the Comprehensive Plan and SMP, and other information, such as existing land 
use patterns, zoning and anticipated development. 

Policy, land use and public considerations have been considered as part of the planning process with the 
Shoreline Advisory Group.  Specific implementation recommendations of Berryman & Henigar, staff and 
the Advisory Group that were developed to implement a science-based protection approach will be 
provided in the SMP. 
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