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CHAPTER ONE
INTRODUCTION

1.1 WhyThis Guidance

The Washington Department of Fish and Wildlife (WDFW) is providing this
guidance on planning for salmon, steelhead and trout (also known as salmonids)

to help integrate local land use planning programs and state salmonid recovery
STF2NIad ¢KAa LIFYyySNRa 3IJdzARS G2 alfy?
government planners andncludes information on state salmonid recovery

efforts, sources of scientific guidance and model policies and development
regulations.

The focus of this guidance is on naturally spawnp==
salmon, steelhead and trout because these spec
are atrisk of etinction. Over one hundred
populations of salmon and steelhead have be
listed as threatened or endangered in Wash.ingt healthy harvestable levels
State under the federal Endangered Species and improve those
(ESA) (Good et al. 2005), and at least seven sall  npapitats on which fish
stocks are already extinct in Pugeound (Brennan NJ ¢- @/ashington State
and Culverwell 2004). To recover salmorl Joint Natural Resources
populations, Washington has multiple effort Cabinet
underway including the development an (GSRQ999
implementation of regional recovery plans. Yet
regional salmon recovery plans are often disconnected from lcaadl luse
planning initiatives.

LG Aa 21 aKa
goal to:

GNBal2NE al f

and traut populations to

Incorporating the information provided in this guidance into local land use
planning and decisiemaking is an important step towards reaching the goal of
recovering naturalhspawning salmonid populations. Approximately 5423.4
million acres), of land in Washington State is privately owned (IAC 2001) and
mostly regulated by local government planning programs. Much of this land
includes lowlying areas where salmonid habitat is prevalent, such as floodplains
and river delts. Upland development activities also impact this habitat.
Therefore, land use decisions implemented at the local level affect salmonid
recovery efforts and protection strategies.



LAND USE PLANNING FOR SALMON, STEELHEAD AND TROUT

Salmonid habitat includes 4stream physical characteristics.g., temperaure,
water quantity, structure, substrate conditions, pool/riffle ratios, etc.), but
habitat is strongly influenced by watershed processes beyond the waterline,
including canopy cover, riparian condition, large woody debris recruitment,
impervious surface and stormwater discharge, sediment delivery, water
allocations (withdrawals), road location and maintenance, watershed hydrology,
and nutrient dynamics. Therefore, planning for salmon, steelhead and trout must
address the condition and extent of wateglated resources as well as upland
processes that influence aquatic habitat.

The intent of this guidance is to assitcal governmentsworking on
comprehensive updates to Growth Management Act (GMA) and Shoreline
Management Act (SMA) planning prograarsl related regulatory and incentive
based programsThe GMA and the SMA are the two most significant state laws
governing local land use planning decisions to protect critical salmonid habitat.
The GMA requires special consideration be given to conservatigrotection
measures necessary to preserve or enhance critical anadromous fish resources.
The SMA requires no net loss to fish and wildlife conservation areas which
includes anadromous fish habitat. To address these requirements, this guidance
provides sciencebased management recommendations in the form of model
policies and regulations. These recommendations can be incorporated into local
GMA and SMA planning programs including critical area ordinance updates under
the GMA and shoreline master programpdates under the SMA.

1.2 Relationship to Other Guidance

WDFW has previously published sources of scientific information and
recommendations to protect and recover salmonid habitat. These include the
Pacific Salmon and Wildlife technical report (Céadém et al. 2000), Statewide
Steelhead Management Plan (WDFW 2008), and nearshore (Envirovision et al.
2007) and riparian management recommendations (Knutson and Naef 1997).
These reports, as well as other best available science (BAS) for anadromous fish
resources provided by the Washington State Department of Commerce (formerly
Department of Community, Trade and Economic Development) (WDCTED 2003),
provide local governments with numerous scientific resources related to
salmonids. These existing sourcesrdbrmation are referenced throughout this

new guidance document.
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Due to the breadth of scientific information already available to help local
governments provide special consideration for salmonids, this guidance
document focuses primarily on how planginpolicies and regulations can
incorporate the science. More specific language tailored to local circumstances
may be necessary. WDFW regional biologists or habitat consultants may be able
to assist in finduning the general policy and regulatory recomndations to

local circumstances.Appendix A provides sources of science, habitat
management recommendations and other relevant resources, including contact
information for WDFWsétaff.

1.3 How to Use This Guidance

This introductory chapter describes therpose and need for this guidance and
provides an overview of salmonid recovery planning in Washington state and the
relationship of salmonid recovery to land use planning. Chapter Two provides an
overview of salmonid ecology, including habitat functionsl grotential habitat
Impacts associated with land use activities. This summary of salmonid ecology is
written for the nonbiologist and is not meant to provide an exhaustive review of
the scientific literature. The literature cited should be consulted fddiaonal
scientific information.

In Chapter Three the relationship of salmonid recovery to land use planning is
discussed in greater detail. This chapter is organized by planning tools designed
to manage development impacts to salmonid habitat. Eachrptay tool includes

a table of model policies and regulations, local example policies and regulations,
and planning resources. The model policy and regulatory recommendations are
meant to inform land use plans and codes, while the examples offexxastirg

local approach t@ddresssalmonid recovery in land use planning programs.

Additional resources for land use planners related to salmonid recovery planning
in Washington State can be found in the appendices. Appendix A includes
resources such as partree in salmonid recovery planning, management
recommendations and habitat mapping resources. AppendincBidesa list of
definitionsfor terms used in this document; these definitions can also be used to
inform localpolicies and regulations
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1.4 Salnonid Recovery in Washington State

Salmon, steelhead and trout are in the famiBalmonidae and referred to
collectively as salmonidsSomesalmonids areanadromous, meaning that they
spawn in freshwater, but reside in both freshwater (including lakegersi
streams, as well as wetlands) and saltwater (including estuary and open ocean)
environments for at least some portion of their lifetime. Howeveomespecies
exhibit a higher propensity to reside wholly in freshwater.

In this document, a greater gohasis is placed on migrating salmonids that rely
on freshwater and saltwater environments because these fish combine high
value to people (food, recreation, cultural importance), high value to ecosystems
of the state (they support a vast array of spediefresh and salt water from orca
whales, sea lions, and seabirds to otters, eagles, herons, and insects), and
sensitivity to their environment (water quality, water quantity, food source,
habitat structure and access).

Salmonids indigenous to the Staté Washington that are currently listed under
ESA are provided in Table 1.1. Within each species tlgerEvolutionary
Significant Units (ESU) or Distinct Population Segmentsi{BSare defined by
regional geographic extent and genetic differentiatidfor example, populations

that are reproductively isolated from each other such as Upper Columbia spring
run Chinook and Upper Columbia falh Chinookare in separate ESUs. For
additional information on federally ESA listed fish species by ESU/DPS in
Washington State visit:

http://wdfw.wa.gov/fish/management/esa/federally listed esa_fish.pdf

! Salmonids include federally listed native char, commonly known as Bull TroutpMaaden.
%For a complete definition of Evolutionary Significant Unit or Distinct Population Segment, see Appendix
B, Definitions.


http://wdfw.wa.gov/fish/management/esa/federally_listed_esa_fish.pdf
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Table 1.1: ESA.isted Pacific Salmonids in Washington State

Common/Scentific Name

Chinook Salmon/
Oncorhynchus tshawytscha

Chum Salmon/
Oncorhynchus keta

Coho Salmon/
Oncorhynchus kisutch

Sakeye Salmon/
Oncorhynchus nerka

Steelhead (Rainbow Trout)/
Oncorhynchus mykiss

Bull Trout/Dolly Varden/
Salvelinus confluentus

Coastal Cutthroat Trout/
Oncorhynchus clarki clarki

ESU/ DPS
Puget Sound

Upper Columbia Rive&pring Run

Snake RerFall Run
Lower Columbia River
Snake Rer SpringRun
Snake Rivebummer Run

Hood Canal Summer Run
Columbia rer

Puget Sound/Strait of Georgia

Lower ColumbiaiRer
Southwest Washington

Ozette Lake
Snake River

Middle ColumbidRiver
Puget Sound

Snake RiveBasin
Upper Columbidriver
Lower Columbi#iver

CoastalPuget Sound
Upper Columbia River
Middle Columbia River
Snake River
Touchet/Walla Walth
Lower Columbia River
Olympic Peninsula
Northeast Washington

Southwest Washington/
Columbia Rive€oastal

Federal Listing

Threatened
Endangered
Threatened
Threatenel
Threatened
Threatened

Threatened
Threatened

Candidate
Threatened
Candidate

Threatened
Endangered

Threatened
Threatened
Threatened
Threatened
Threatened

Threatened
Threatened
Threatenal

Threatened
Threatened
Threatened
Threatened
Threatened

Candidate

For salmonid populations to achieve recovery and ultimately a delisting, the ESA
requires the federal government to develop recovery plans. The ESA is concerned

with the extinction risk faced by an entire ESU. Therefore, NBisiieries
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(NOAAFY has determined that such recovery plans need to be prepared at an
ESU scale, or regional basiEe plans are tointegrate actions necessary in
habitat, harvest, hatcheries, and hydropower, and gain commitments to retain
and recover salmonid populations atsk of extinction (NMFS 2007) This
guidance focuses on habitat because local government plampirdecisions
influence the recovery and protection of salmonid habitat. For information on
WDFW management of harvest, hatcheries and hydropower, please visit
http://wd fw.wa.gov/fish/management/salmon_conservation/21st css/index.html

1.5 Salmon Recovery Plans

In Washington State, regional recovery boards have been formed to coordinate
the development and implementation of regional salmon recovery plans.
Recoveryplans are an important resource for local planners regarding listed

Figure 1.1: Salmon Recovery Regions in Washington Sta

Upper
Columbia

Pacific Ocean

Lower = Columbia
Columbia = River
River

Columbia River

Graphic courtesy dd 2 @ S NJ/ 2 NXegovdrylOffidez v w

salmonids and priority habitat recommendations in their region. Recovery plans
include watershed profiles as well aslead entity strategies
(http://www.rco.wa.gov/srfb/leadentities.htr) to  guide  onrthe-ground

®The Fisheries Division of the National Oceanic and Atmosphgministration (NOAA) has jurisdiction
over anadromous fish listed under the ESA. Trout and whitefish are under the jurisdiction of the United
States Fish and Wildlife Service.


http://wdfw.wa.gov/fish/management/salmon_conservation/21st_css/index.html
http://www.rco.wa.gov/srfb/leadentities.htm
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restoration and acquisition projects and work plans to implement projects at the
watershed scale. The regional recovery plans are available at:
http://www.governor.wa.gov/gsro/regions/recovery.asfinks are provided to
each regional recovery board below). Six regional recovery plans have been
adopted by NOAA: Upper, Middle, and Lower Colbra River, Snake River,
Puget Sound, and Hood Canal.

Washington CoastalThe Washington Coastal Salmon Recovery Region includes
all Washington river basins flowing directly into the Pacific Ocean and includes all
or portions of Clallam, Jefferson, Grayarlbbr, Mason, Thurston, Pacific, and
Lewis counties. The federally listed salmonids in this region are Lake Ozette
sockeye and bull trout, both listed as threatened. More information available at:
http://www.wcssp.org

Puget Sound.The Puget Sound Salmon Recovery Region is the largest in the state
and comprises all or part of 12 counties including Whatcom, Skagit, Island, San
Juan, Snohomish, King, Pierce, Thurston, Mason, Kitsap, Jefferson, and Clallam.
The Puget SoundaBnon Recovery Region includes the Puget Sound Chinook and
steelhead Evolutionarily Significant Unit (ESU), identified by the NOAA Fisheries
as well as Lyre/Hoko drainages (Water Resource Inventory Area 19). Puget Sound
Chinook, steelhead, and bull troutealisted as threatened. More information
available at:http://www.psp.wa.qov/SR_status.php

Hood CanalThe Hood Canal is located within the Puget Sound Salmon Recovery
Region, but has a separate salmmgcovery plan for Hood Canal. It includes
portions of Jefferson, Mason, Clallam, and Kitsap Counties. Puget Sound Chinook,
Puget Sound steelhead, Hood Canal summer chum and bull trout are listed as
threatened. More information available atitp://hccc.wa.gov.

Lower Columbia RiverThe Lower Columbia River Salmon Recovery Region
encompasses five counties in Southwest Washington. This Region includes Clark,
Cowlitz, Lewis, Skamania, and Wahkiakum, and portions of Pauifi&l&ckitat
counties. Chinook, coho, chum, steelhead, and bull trout are listed as threatened.
More information available atittp://www.Icfrb.gen.wa.us/defaultl.htm

Middle Columbia River.The Middle Columbia River Salmon Recovery Region
includes salmon bearing streams in Benton, Kittitas, Yakima, and parts of Chelan


http://www.governor.wa.gov/gsro/regions/recovery.asp
http://www.wcssp.org/
http://www.psp.wa.gov/SR_status.php
http://hccc.wa.gov/
http://www.lcfrb.gen.wa.us/default1.htm
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and Klickitat counties. Steelhead and bull trout are listed as threatened in this
region. More information available atitp://www.ybfwrb.org/.

Upper Columbia RiverThe Upper Columbia River Salmon Recovery Region
includes salmotbearing streams in Chelan, Douglas, and Okanogan counties.
Spring Chinook, steelhead and bull trout are listed as threatenglore
information available athttp://www.ucsrb.com/.

Northeast Washington.The Northeast Washington Recovery Region includes
salmon bearing streams in Ferry, Lincoln, Pend Oreille, Spokane, and Stevens
counties. Thee is no official recovery board in this region; recovery strategies are
coordinated by the Pend Oreille Lead Entilye Kalispell Tribésee Appendix A

for information on the role of Lead Entities). Bull trout are listed as threatened.
More information available athttp://www.pocd.org/2496.html

Snake River.Snake River Salmon Recovery Region includes sdigaing
streams in Walla Walla, Columbia, Garfield, Asotin, and parts of Franklin and
Whitman counties.Sockeye, Chinook, steelhead and bull trout are listed as
threatened. More information available atitp://www.snakeriverboard.org/.

1.6 Salmonid Recovery and Land Use Planning

Managing development of urbaand suburban areas, industrial, residential and
business uses, as well as resource lands are assumed to be the primary activities
of local government land use planning programs. Because local government
growth management and shoreline management plans kagumany of the land

use decisions in these areas, local governments are in a unique position to
influence the protection and restoration of salmonid habitat.

Areas of rapid urban growth tend to occur near water resources, such as Puget
Sound or the Glumbia River basin, where the terrain is easier to develop. These
lowland areas provide a majority

of the freshwater and
marine/estuarine habitat available

to  salmonids. Therefore,
development in these areas can
result in a dramatic loss of habitat.

In order for salmonid recovery to become
reality, it is necessary that local governmen
adopt policies and rules specific to salmon

recovery and protection in their land use
planning programs.



http://www.ybfwrb.org/
http://www.ucsrb.com/
http://www.pocd.org/2496.html
http://www.snakeriverboard.org/
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Agicultural and forest lands have the potential to preserve important habitat
and watershed processes for salmonids, if carefully managed. But, agricultural
production and forest practices can harm salmonid habitat if best management
practices are not implaented. For example, agricultural production that allows
animal access to waterways can result in bank erosion and nutrient loading thus
harming water quality and salmonid habitat structure. Forest practices can also
impact salmonid habitat in freshwateributaries where streams can become
clogged with sediment or fish are unable to access natal streams or important
spawning areas due to poorly installed culverts at forest road crossings.

Voluntary restoration and protection projects are a key elementrejional
recovery plans, but voluntary projects alone will not be able to keep pace with
development impacts, particularly given the current rate of growth that
Washington is experiencing. Washington State has grown by nearly one million
people in the lasdecade, bringing the total population to over six and a half
million® A growing population has altered land cover resulting in increased
urbanization and a greater demand on resource lands including existing
agricultural and forest lands.

Voluntary restoration and acquisition projects also demand extensive funding
and coordination to purchase land, conservation easements and/or implement
habitat improvements. For examplegstoring a reach of shoreline to its natural
function requires multiple steps toobtain funding and implement
construction/restoration activitiesto restore salmonid habitat functions
Cumulative impacts from multiple shoreline armoring projects that removed
shoreline vegetation and disrupted sediment supply to the belday reduced

or eliminated forage fish spawning areas (an important prey species) and
vegetative shading, food supply and cov@nvirovision et al. 2007)Steps
necessary to achieve a restored condition could include the purchase of
properties in whole or in pargleconstruction and removal of bulkhead materials
and associated fill stabilizing the site by replanting native vegetation, and
restoring natural beach grade by adding sediment and large wieodhermore,

it may take several years to achieve full functefter initial restoration actions

are implemented.Thus it is less costly to protect sensitive areas than it is to
repair them once damaged (May et al. 1996).

®Washington State Office of Financial Management, 2008 Population Trends.
http://www.ofm.wa.gov/forecasting/key2pop.asp
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The recommendations in this guidance are intended to support voluntary and
incentivebased appoaches to land use planning for salmonids, as well as to
assist local governments with meeting planning and salmon recovery laws. As
stated earlier, land use decisions made by local governments significantly
influence salmonid habitat. Comprehensive plamni programs provide an
opportunity to prioritize critical salmonid habitat areas and designate appropriate
land uses consistent with recovery plan priorities. Local permitting programs
under the zoning ordinance, critical areas ordinance and shoreline emast
program provide an opportunity to regulate development to protect critical
salmonid habitat. Incentive programs, such as transfer of development rights or
open space tayrogramsprovide an opportunity to protect sensitive salmonid
habitat from developrent. Recommendations addressing all of these aspects of
local planning are provided in the guidance.

10



LAND USE PLANNING FOR SALMON, STEELHEAD AND TROUT

CHAPTER TWO
PACIFIC SALMONIDS AND LAND USE

2.1 Salmonid Ecosystem Interactions

The ecological impacts of salmonids are-rizeiching These organisms have
variable life stages that connect them to the ecology of many aquatic and
terrestrial consumers. They have an indirect relationship to the entire food web
and play a crucial role in supporting overall ecosystem health (Cederholin et a
2000). Over 137 species of birds, mammals, amphibians and reptiles use
salmonids for one or more stages of their life, preying on eggs, juvenile and adult
salmonids (Cederholm et al. 2000). Many species also feed on salmonid
carcasses, including terregtl and aquatic insects, which then become food for
young salmor{Gende et al. 2002)

Salmonid influence on watershed processes also includes biofeedback. Carcasses
decomposing in a riparian system fertilize soils and promote faster growing trees
around streams and lakes (Fresh 2006hcreasing vegetative production
provides more trees for large woody debris recruitment which in turn provides
cover, spawning, and rearing habitat for salmon.

Because of their contribution to the productivity of the awti watershed,
alrftY2yARa FINB O2YyaARSNBR | a1SeéeadzyS aLls
Is extremely important because it plays a critical role in ecosystem health, having

a disproportionate influence on other species (Kauffman et al. 2001). It is
unknown how far the impacts of losing salmonids in watersheds would go, but it

is likely there would be fareaching impacts on all natural resources.

2.2 Anadromous Fish Life Stages and Habitat

Salmonids are also considered an umbrella species becaeseréyuire large
blocks of relatively natural or unaltered habitat to maintain viable populations in
freshwater and saltwater environments throughout their life. The life stages of
anadromous salmonids are shown in Figure 2.1. The stages include spawaing a
egg incubation, freshwater rearing, seaward migration, open ocean rearing,
return migration to freshwater to spawn and the deposition of marine derived
nutrients into the freshwater ecosystem (Cederholm et al. 2000). Survival of
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anadromous salmonids depds upon their ability to occupy and move among
freshwater, nearshore and open ocean habitats (Fresh 2006).

FIGURE 2.1 Anadromous Fish Life Stages

Incubation

@ﬁ Spawning
s> Emergence
. - ‘_*'\1 <«— Freshwater
Freshwater SSrr-ay |

w Rearing

<«— Marine

Graphic courtesy of Washington Department of Fish and Wildlife

Salmonids have evolved with diverse life history trajectories allowing them to
exploit interannual variation in conditis. For example, within the same river
system Chinook salmon juveniles may migrate directly to sea as fry, migrate to
the delta and rear for months before moving to sea, migrate to the nearshore but
move into subestuaries for rearing, or remain in the rigystem for months
before migration to sea (Fresh 2008herefore, it is important to retain healthy
habitat in a variety of habitats to allow exploitation of a variety of different life
history trajectories and spatial structure (McElhany et al. 20808)lowing is an
overview of salmonid life stages.
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2.2.1 Freshwater SpawningSpawning and egg incubation occurs in freshwater
where females construct a nest, or redd. Redd site selection is influenced by
physical variables, such as stream
depth, velocity and substrate size
(sand, gravel, etc.). The shallow
downstream ends of pools leading to
riffles contain loose gravels the
product of sizedependent sediment
transport and deposition following
erosion upstream. Female salmonids
use their tail to clean aay sand and
silt before depositing eggs into

- W excavated pits (Cederholm et al.
Ph Spawning 2000). The eggs are fertilized by one
or more males before the female covers them with more gravel. Habitat
structure such as large woody debris found in many streams increhsdsabitat
complexity by creating areas with different depths, velocities, substrate types
and amounts of cover, and adds stability to the redd during winter floods . In
general, spawning salmonids avoid the slowest water with fine sand and silt;
avoid thefastest water; and prefer water about 30 cm deep, flowing about
30-100 cm per second over coarse sand and small to medium gratél ¢& in
diameter). These conditions allow high flow of oxygenated water through the
interstitial spaces in the streaped, bringing cool, welbxygenated water to the
redd and carrying away metabolic waste (Quinn 2005). If temperature and flow
conditions are suitable, the eggs will hatch as alevin iFL3® days. Alevin
initially stay inside the redd substrate and requitee same habitat functions,
cool temperatures and flow to provide walkygenated water and carry away
metabolic waste. Mortality of eggs and alevin in redds is often associated with
suffocation from excessive silt, heat stress from elevated temperataginres
(particularly in spring and early summer), and excavation of the redd during
winter storms (Bjornn and Reiser 1991).

=

oto 2: Coho Salmon

2.2.2 Freshwater RearingFreshwater rearing continues as the fish develops
from an alevin to a fry. At this stage they feed orvariety of aquatic and
terrestrial insect5 and often seek refuge in lowelocity areas such as side

" Larger juvenile salmonid (parr) may supplement their macroinvertebrate diet with occasional salmonid
eggs or fry (Cederholm et al. 2000).

13



LAND USE PLANNING FOR SALMON, STEELHEAD AND TROUT

channels, oxbows, floodplain wetlands (NMFS 2008), in pools below riffles,
behind large woody debris or boulders, undercut banks, or on the margins of
streams. Large woody debris or boulders create local variations in flow because
water speeds up adjacent to the obstacle and the water is slowed on the leeward
side creating pools. These-stream features allow juvenile cutthroat trout,
steelhead and largeraémon to occupy low velocity locations in the channel to
conserve energy while feeding from the relatively higher velocity areas carrying
food. Likewise, ofthannel areas provide energfficient territories for rearing
salmonids, especially coho, with apb winter feeding conditions and a place to
avoid high flows and turbidity of main rivers (Cederholm et al. 2000).

Figure 22 Natural Hydrologic Regime

Pre-development forest

R ® During winter months evaporation

evapo- ,) continues to be active while the

transpiration 2 transpiration component is minimal
40-50%

® Storm events moderated by infiltration,
evaporation, and evapotranspiration

® Water is available in substrata to sustain
stream base flows during summer months

* As winter progresses, the interflow
component of stream flow increases

® During the Summer and Fall streams are

maintained primarily by glacial melt water
and/or groundwater flow

Graphic courtesy of AHBL, from the LID Technical Guidance Manual foiSeuget 2005,
Puget Sound Partnership and Washington State University Extension.
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The mix of inchannel and hydraulic
features that shape freshwater rearin
habitat extends beyond the waterway
Upland areagprovide key habitat in the
freshwater environment as natura
terrestrial vegetation provides fooc
source (insects), cover and large woo
debris recruitment. Upland native §
vegetation also contributes to erosiol
control and temperature control anc
filters pollutants and sediment that run
off impervious surfacetee Figure 2.2)

7

Photo 3:hoFreshwater Rearing

2.2.3 Nearshore: Marine and Estuarine HabitaThe physical, chemical, and
biological processes that create nearshore habitats are critical to salmonids
survival (Fresh 2006kigure 2.3 shows thenearshorezone, whichincludes the
photic zone, the maximum depth offshore where sunlight is sufficient to support

Figure 2.3 Nearshore Zone
Crosssection of a beach with terminology used in the Puget Sound area
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Graphic courtesy of JohannesserdaviacLennan 2007 modified from Komar 1976
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