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Washington Department of Fish & Wildlife Recommended Riparian

Habitat Areas (RHA) widths by Stream Type

In addition, the WDFW Priority Habitats and
Species Program (PHS) provides a range of tools
that can be used by local governments for mak-
ing land use decisions, including maps and reports

Stream Type Recommended that answer the most common questions regarding
RHA widths fish and wildlife species. PHS also identifies fish
Type 1 and 2 streams; or Shorelines of the and wildlife resources that are considered a prior-
State, Shorelines of Statewide Significance 250 ity for management and conservation. PHS and the
. WDFW management recommendations in PHS are
Type 3 streams; or other perennial or fish . . .
et i 5 W vl 200 one very |mpo_rt_ant source of best avalla_ble science,
but citizen activists must not rely exclusively on the
Type 3 streams; or other perennial or fish general management recommendations in the PHS
bearing streams <5 ft wide 150 document. It is vital that citizens also cite the specific
Type 4 and 5 streams; or intermittent streams studies and conclusions cited in the PHS document
and washes with low mass wasting potential 150 as well as other sources of BAS that substantiate the
Type 4 and 5 streams; or intermittent streams citizen's claims.
and washes with high mass wasting potential 225 Following are some general principles for regulating
stream and wetland buffers:
Note: buffer width mea-  accommodate development and expanded else- +  Use integrated, watershed-based approach

surement should begin at
the edge of the channel
migration zone (CMZ);
when present. For an ex-
planation of stream types
and CMZ, see Mitigation
section on next page.

where to maintain equivalent area overall. Addi-
tionally, active management—if properly designed
and implemented—nhas the potential to protect or
restore critical area functions more quickly than
simply establishing “no touch” buffers.

However, before such actions are allowed, minimal .
precautionary standards for conservation programs
should be developed and adopted as part of a
development regulation. Variable width, site specific
buffers should be permitted only in those situations
that are guided by an approved habitat management
plan that demonstrates how critical area functions
will be protected. Under this option, development
proposals are reviewed based on a credible habitat
evaluation that identifies which habitat functions are
likely to be affected by the proposed development
and provides mitigation measures consistent with
local government habitat goals and objectives (see
Mitigation, page 23). The table above illustrates the
range of conservative, default buffer widths recom-
mended by the Washington Department of Fish and
Wildlife (WDFW) for protecting Riparian Habitat
Areas (RHA) on different stream types. These are
broad, statewide recommendations based on the
best available science and are designed to accom-
modate the needs of fish and wildlife that depend on
healthy riparian habitat. (WDFW, 1997)

to management of stream network. Provide
functional riparian buffers on all channel types.
Use watershed and salmon recovery plans as the
basis for establishing reasonable use standards
within buffers.

Establish scientifically credible administrative
procedures for modifying standard buffers
based on knowledge of local watershed charac-
teristics and site-specific information.

For streams, base buffer design on knowledge
of watershed characteristics, stream processes
(channel types), and needs of “priority” fish and
wildlife species.

For wetlands, design buffers based on wetland
type, adjacent land use, soil type, slope gradi-
ent, existing buffer characteristics, and needs of
“priority” wildlife species.

Helpful Resource

Annotated Bibliography on Adaptive Man-
agement Resources www.for.gov.bc.ca/hfp/am-
home/ANNOBIB/Ambib.htm
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Mitigation

ritical Areas Ordinances should include
( regulations ensuring that each permitted

development will not cause a net loss of
ecological functions. However, local governments
are obliged to also design and implement regula-
tions to be consistent with legal limitations on the
regulation of private property. Situations will arise
in which development is allowed to occur within or
adjacent to fish and wildlife habitat. In these cases,
“mitigation” must be employed to ensure no net loss
of critical area functions occurs. To achieve this end,
the following standard mitigation “sequence” must
be applied in the following order, in accord with rules
implementing the State Environmental Policy Act of
1971 [WAC 197-11-768]:

(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 affirma-
tive 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.

In addition, two overarching principles should gen-
erally apply to mitigation done in exchange for loss
or damage that is unavoidable:

+  Mitigation should be in advance and proven;
and,

+  Mitigation should be in-kind.

These up-front assurances are crucial because many
mitigation efforts have proven to be failures. By
requiring the mitigation to be the same kind, as well
as completed and shown to be working before the
harmful activity is allowed to proceed, the function
of the habitat is much more likely to be protected.

Local governments should provide evidence that
“compensatory mitigation” was not considered until
all the other steps of mitigation sequencing have
been carried out in the order listed, with the burden
of proof on the permit applicant to demonstrate
impacts are “unavoidable.” Compensatory measures
should also occur on site, or within the same stream
reach or sub-basin, unless it can be demonstrated
that a higher level of ecological functions would
result from an alternative approach. Compensa-
tory mitigation proposals should meet stringent
standards. The failure of mitigation projects is often
attributed to inadequate planning, poor site selec-
tion and insufficient information on the critical
environmental variables at a mitigation site. Mitiga-
tion plans must be required to guide such projects.
Ecology has published guidelines for developing
freshwater wetlands mitigation plans (Ecology, 1994;
in review 2004).

Whether done for wetlands or other types of fish
and wildlife habitat, mitigation plans prepared by
project applicants should to be subject to review

by appropriate agencies (e.g., Ecology or WDFW).
Mitigation will usually require an area ratio that is
greater than 1:1 to ensure that there is a full replace-
ment of both area and functions (i.e. to insure
against probable failure). Local governments should
use the mitigation ratios proposed by Ecology as a
starting point for defining mitigation “equivalency”
(Ecology, 1998).

Helpful Resource

2004 Draft Guidance on Wetland Mitigation in
Washington State. Pub. #04-06-013a. In review:
www.ecy.wa.gov/biblio/0406013a.html

Regional studies have raised significant questions about
the validity of mitigation strategies as currently practiced,
demonstrating that less than half of the wetland mitigation
projects sampled to date are even partially successful
(Ecology,2000; Mockler,1998).
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Part 4. What Needs Protection:
Habitat Types and Functions

he fish and wildlife habitat conservation
I areas defined in the OCD Guidelines ([WAC

365-190-080 (5)] include a number of
distinct habitat elements or “types” that require con-
sideration in order to meet the GMA requirement
to identify and protect fish and wildlife habitat. The
following sections discuss various habitat elements
and ecological processes that are nested within these
broad categories and explore their implications for a
“low risk” conservation planning strategy.

Aquatic Habitat And
“Waters Of The State ”

“Waters of the State” includes all rivers and streams,
wetlands, marine waters and lakes in the state.
These water bodies are a specific habitat type to be
considered under the OCD guidelines. Washington
State is required under the Federal Clean Water Act
to protect all waters of the state. This translates into
protecting all “beneficial uses” associated with these
waters, including “water quality for the protection
and propagation of fish, shellfish and wildlife.” The
State is also required by federal law to “restore and
maintain the chemical, physical, and biologic in-
tegrity of the nation’s waters.” This policy is carried
forth through Washington’s enabling legislation, the
Water Pollution Control Act [RCW 90.48.010].

The following sub-sections discuss various types of
aquatic habitats that are critical for fish and wildlife
and should be identified and protected through poli-
cies and development regulations. First, some back-
ground on the watershed context for understanding
“waters of the state.”

A watershed stream network is made up of channel
segments that can be classified based on some mea-
sure of their relative resource value. The most com-
monly used classification system is found in Wash-
ington’s Forest Practices Rules [WAC 222-26-030].
This system separates streams into Types 1 through
5 based on their relative importance for fish, wildlife
or human use. It is essential to recognize, however,
that the entire stream network is interconnected,
both physically and biologically, from headwaters to

estuaries, and must therefore be managed as a whole.
This integrated view of the stream system is embod-
ied in a basic scientific principle known as the “River
Continuum” concept (Vannote, 1980).

Water, sediment and organic materials are continu-
ously routed through the stream network, which is
also linked throughout by a natural progression of
communities and ecological process. For example:
fish usage changes with stream gradient; most stream
breeding amphibians utilize non fish-bearing chan-
nel segments for reproduction; aquatic insect feeding
groups shift proportionally from shredders to grazers
to collectors moving downstream, and so on. Smaller,
headwater streams are important to the quality of
downstream habitat because they carry materials
such as water, sediment, nutrients, organic mat-

ter, and woody debris from the upper watershed to
downstream areas. These streams, and their associ-
ated riparian areas, also have important habitat values
(e.g. for stream associated amphibians and riparian
wildlife).

Organic inputs from upstream riparian forest
provide an extremely important energy source for
down-stream aquatic communities (Bisson, 1998).

In addition, approximately half of the large woody
debris found at any given site —so critical in forming
fish habitat—comes from upstream sources. Small,
non-fish bearing streams account for over one-half
the total channel length in many watersheds. These
streams are critical to the productivity of downstream
reaches, and are referred to in the scientific literature
as the “backbone of salmon habitat” and “food pipes
that subsidize downstream food webs” (USDA, 2001).
Therefore, land use planning designed to protect
aquatic habitat should address the entire channel
network as an integrated system and protect functions
and processes associated with all channel segments.

(a) Frequently Flooded Areas
This is the GMA term of art for floodplains. Flood-
plains are relatively flat areas adjacent to larger,
low-gradient streams and rivers that are periodically
inundated during high flows. In a natural state, they
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allow for the lateral movement of the main channel
and provide storage for floodwaters, sediment, and
large woody debris. Floodplains generally contain
numerous sloughs, side channels, and other fea-
tures that provide important spawning and rearing
habitat for fish and refuge areas during high flows
(Abbe, 1996). Juvenile salmon typically feed in the
shallows and seek cover from predators in deeper
water or in woody debris complexes and emergent
vegetation. Periodic flooding of the riparian zone
encourages the exchange of water, nutrients, sedi-
ments, and energy between the river channel and the
riparian zone. This exchange creates unique habitats,
enhances natural productivity, and drives biological
processes that contribute to the ecological complex-
ity and integrity of stream systems (Poff, 1997; Ward,
1998; Bolton, 2001). Floodplain forests are highly
productive habitats for wildlife, and studies show
that the habitat complexity that results from natural
disturbance within floodplain forests is a major
factor affecting their quality as habitat for wildlife
(Hanley, 1999).

While floodplains are potentially hazardous areas
for development due to flooding and erosion, fish
and wildlife depend on the habitat created when a
river is allowed to migrate and overflow its banks.
Protection for floodplain functions goes beyond
protecting mere physical habitat elements to include
the processes that create and maintain that habitat.
Natural floodplains, channel migration zones and
associated riparian wetlands, are critical components
of a properly functioning aquatic ecosystem. Local
governments should include regulatory standards
for “frequently flooded areas” that will protect fish
and wildlife habitat functions. The Federal Emer-
gency Management Agency has developed a model
ordinance that incorporates regulatory language
that seeks to better balance floodplain development
and maintenance of natural functions of floodplains
(FEMA, 2001).

(b) Channel Migration Zones
The channel migration zone (CM2) is the area
where the active channel of a stream is prone to
move over a given timeframe (usually stated as 100
years). Channel migration zones are associated with
only a small percentage of the entire stream network
length; however, protection for CMZ functions is

critical to reduce flood hazards and habitat loss, and
to avoid the need for future shoreline stabilization.
The process of lateral channel migration is impor-
tant for the creation and maintenance of floodplain
habitat complexity. This complexity, in turn, directly
influences important instream dynamics (e.g., nutri-
ent cycles, floodwater storage, and water tempera-
ture) and enhances biological diversity (Abbe, 1996).

(c) Hyporheic Zones

The hyporheic zone is the area of saturated sedi-
ments beneath and adjacent to streams and rivers
where surface and groundwater mixes. This zone can
extend for considerable distance (even miles) across
the width of the flood plain and extend many yards
beneath the surface, linking rivers and floodplains
with adjacent riparian zones. The hyporheic zone
plays a very important role in maintaining the health
and productivity of the freshwater aquatic system.

It provides extensive intergraval habitat for aquatic
invertebrates. During droughts and high-flow
events, the hyporheic zone serves as a refuge, and is
capable of re-supplying the invertebrate population
of a streambed once instream conditions improve. It
is also very important for nutrient cycling between
riparian and stream environments. Disruptions to
the hyporheic zone can negatively impact water flow,
temperature, nutrient supply, and water quality.
Therefore, development in floodplains should be
conditioned to avoid interruption of ground water
exchange and recharge of hyporheic zones.

(d) Wetlands

Wetlands, including marshes, bogs, and swamps,
provide important habitat for both fish and wildlife.
They provide essential habitats for feeding, nest-
ing, cover, or breeding and are critical habitat for
Washington’s threatened and endangered species

of wildlife (DNR, 1998). Numerous studies have
shown that wetlands and associated riparian areas
are utilized by a large percentage of wildlife species
(Brown, 1985; Castelle, 1992; Mitsch, 1993).

Wetlands are also vital nursery and feeding areas for
anadromous fish such as salmon and steelhead trout
(WDFW, undated; NOAA, undated). Riverine as-
sociated wetlands help maintain channel habitat and
provide refuge from both high and low stream flows.
Wetland groundwater inputs to streams provide
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thermal refuge areas important for cold-water fish
species such as trout, steelhead and salmon.

It is estimated that 30 percent of Washington’s wet-
lands have been lost since settlement and losses con-
tinue at an alarming rate (as much as 2,000 wetland
acres annually). Urbanized wetlands in Puget Sound
have suffered losses ranging from 90 to 98 percent.
Seventy percent of tidally influenced wetlands in the
same region have been lost from diking, dredging,
and filling. Most of the State’s remaining wetlands
have been significantly degraded (Ecology, 2000).

Most local governments rely on Ecology’s wetland
rating system for grouping wetlands into one of
four categories based on wetland size and vegetation
classes, sensitivity to disturbance, whether they can
be easily replaced, the presence of threatened and
endangered species, etc. (Ecology, 1991 and 1993).
This method is then used as the basis for establish-
ing protection standards by setting buffer require-
ments for wetlands. However, Ecology’s approach
tends to undervalue smaller, structurally simpler
wetlands that nonetheless have important value for
wildlife species that are less mobile than mammals
or hirds—such as amphibians, and aquatic in-
sects—and specialized wetland plants. Studies have
shown that small wetlands act as critical population
sources for amphibians (Richter, 1997). To address
this problem, criteria for designating and protect-
ing wetland habitats of “local significance” can be
developed by local governments, consistent with
OCD guidelines.

Ecology will revise its wetland rating system. The
current rating systems emphasize habitat values but
largely ignore the water quality/quantity functions
of wetlands. This deficiency is especially notable in
urban wetlands where water quality functions have
been traded for habitat structure that may be rela-
tively useless in an isolated and degraded environ-
ment. Citizens and planners should use Ecology’s
new rating system once it is available.

Helpful Resource

Ecology’s Best Available Science for Freshwa-
ter Wetlands www.ecy.wa.gov/programs/sea/
bas_wetlands/index.html

(e) Riparian Habitat

Riparian habitat is the area adjacent to water (i.e.,
wetland, stream, lake, and estuarine-marine shore-
lines) that contains elements of both aquatic and
upland habitats that mutually influence each other.
Riparian areas provide important wildlife habitat.
They provide sites for foraging, breeding and nest-
ing; cover to escape predators or weather; and cor-
ridors that connect different parts of a watershed for
dispersal and migration. Approximately 85 percent
of Washington’s wildlife use riparian habitat for
essential life activities (Knutson, 1997). The riparian
zone includes the area that begins at the channel or
estuarine-marine shoreline edge and extends to that
portion of the upland environment that directly in-
fluences the aquatic ecosystem by providing shade,
fine or large woody material, nutrients, organic
debris, sediment filtration, terrestrial insects, and
habitat for riparian-associated wildlife.

Riparian habitat includes the entire extent of the
riverine floodplain because that area significantly
influences and is influenced by the stream system
during flood events.

Riparian vegetation plays a vital role in maintain-
ing aquatic habitats. Riparian trees introduced into
stream channels through bank cutting, windfall and
natural mortality are the source of large instream
woody debris. This process is a primary factor
creating the pools, riffles and side channels that are
essential habitat for many fish and other aquatic
species. When large woody debris is trapped within
side channels, it functions to minimize bank ero-
sion, dissipate channel energy, regulate flow down
the side channels, create localized rearing and flood
refuge areas, and contribute to the stabilization of
the main river channel (Abbe, 1996). The quantity
of woody debris in stream channels has decreased
over time as a result of various land use practices,
including clearing of riparian trees.

Riparian vegetation is extremely important for ter-
restrial wildlife species. Approximately 29 percent
of wildlife species found in riparian forests in the
coastal zone extending from northern California
into southeastern Alaska are riparian obligates, a
category that includes those species that depend ab-
solutely on riparian and aquatic resources for their
essential needs. Within this zone, 78 bird species are
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classed as riparian obligates. This represents about
one third of all bird species in the ecoregion (Kelsey
& West, 1998). Riparian habitat is usually a narrow
band and a relatively small portion of the land base.
Because riparian habitat provides for high biological
diversity on such a small fraction of the landscape,
it is extremely important to protect. The WDFW
estimates that, since the arrival of settlers in the early
1800s, at least 50 percent and as much as 90 percent
of riparian habitat in Washington has been lost or
extensively modified (Knutson, 1997).

Historically, buffers were only required on streams
that provide habitat for fish and are important for
domestic water supplies. In fact, non-fish-bearing
stream segments make up the majority of the stream
network. They play a crucial role in maintaining
downstream water quality and habitat and provide
habitat for localized non-fish aquatic communities

as well as upland wildlife species. Thus, Critical Area
Ordinances should include buffers capable of provid-
ing these functions. Of equal importance to the width
or extent of the riparian corridor is the quality of

the riparian area in terms of vegetation type, species
diversity, physical condition, and maturity. Ideally, the
riparian corridor in a developed watershed should
mirror that found in the natural ecosystems of that
region. Research shows that streams with a high level
of riparian integrity—including appropriate width,
structure, composition and spatial connectivity—have
greater potential for preserving ecological integrity
(Horner and May, 1999).

Numeric standards for riparian buffer widths needed
to protect specific riparian functions have largely
been defined in the scientific literature (e.g., Knutson,
1997; Spence, 1996).

(f) Marine Habitats

The Puget Sound estuary supports over 200 spe-
cies of fishes, approximately 10 species of marine
mammals, hundreds of species of aquatic inverte-
brates and plants, and is critical to the survival of
shorebirds, waterfowl, and upland wildlife species.
Yet shoreline modifications in this region (piers and
docks, shoreline armoring, dredging and filling),
contamination and resource exploitation have all
contributed to major losses of habitat area and spe-
cies declines in the region. The most recent indica-
tors of impacts to marine resources include the ESA

listings of Puget Sound chinook salmon, Eastern
Strait of Juan de Fuca/Hood Canal summer chum
salmon, and petitions to list Orca whales and 18 other
marine fishes.

By protecting marine shorelines and the nearshore
zone we protect eelgrass, salmon, Orcas and all

the species that depend on this web of life. All the
different aspects of the system are connected. As
nearshore habitats are harmed, species like eelgrass
are threatened. When eelgrass is harmed, salmon that
rear in the shallow nearshore habitats are placed at
risk for predation; herring, an important food source
for salmon and other marine life forms, use eelgrass
meadows for spawning and their populations may
therefore be diminished:; this can all lead to reduced
salmon populations, which in turn can lead to
stressed and hungry Orcas.

The terms “nearshore” and “estuarine” together
comprise a diverse and complex array of shoreline-as-
sociated habitats with saltwater (marine) influence.
Categories of nearshore habitat include the riparian,
backshore, intertidal, and shallow subtidal zones.
Within this zone a diverse array of discrete habitats
can be found: salt marshes, rock-gravel and sand
beaches, mudflats, kelp beds, unvegetated sub-tidal
and algae and eelgrass inter-tidal areas. (Williams and
Thom, 2001).

The nearshore zone extends waterward from shore-
lines to include the tidal and subtidal zone where
adequate sunlight penetrates to fuel plant photosyn-
thesis (approximately 60 feet below the mean low
water level), and extends landward to include coastal
landforms such as the backshore, sandspits, coastal
bluffs, coastal wetlands, and the riparian zones on or
adjacent to these areas.

Estuaries are transition zones between rivers and
saltwater, including the tidally-influenced portions
of river and stream mouths, and are one of the most
productive aquatic environments. Because estuaries
have abundant food supplies and a wide salinity gra-
dient, they are particularly valuable to anadromous
fish (salmon, steelhead and trout) for rearing, feed-
ing, and completing the biological transition between
fresh water and marine habitats. The vital role that
estuaries play in chum and chinook salmon ecology
is a basic tenet of salmon biology. Nearshore habitats
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The life cycle of Puget Sound salmon  serve asa bridge between Helpful Resources

begins in the freshwater, takes
them through estuaries, along the
shoreline areas between estuaries,
and into the marine waters of Puget
Sound and the Pacific Ocean before
they return to their natal streams.
The viability of future Puget Sound
salmon populations will depend,

in part, on our commitments to
protecting and, if needed, restoring
all of these areas.

widely dispersed estuarine
delta areas and provide
productive, protected mi-
gratory corridors for salm-
on, forage fish (herring,
sand lance and surf smelt)
and many other aquatic
species; consequently, one
must expand beyond the
watershed perspective
when considering marine
and anadromous fish life
history requirements that

span linkages across ter-
restrial landscapes and marine/oceanic ecosystems
(Brennan & Culverwell, 2004; Simenstad, 1998).

Marine riparian areas, like their freshwater counter-
parts, stabilize banks and control sediment inputs
from surface erosion; filter pollutants and help to
regulate freshwater delivery to marine environments;
contribute large and small organic matter important
for habitat structure and marine food chains (includ-
ing terrestrial insects important to juvenile salmon);
and provide shade to intertidal beaches important
for forage fish spawning (Pentilla, 2002).

Marine riparian vegetation has significant habitat
value. Marine riparian trees provide perching and
nesting habitat for many species of wildlife, includ-
ing bald eagles, osprey, and other raptors and birds.
In their review of the 331 wildlife species known to
inhabit all of King County, Brennan and Culverwell
(2004) identified 252 wildlife species (9 amphibians;
5 reptiles; 193 birds; 45 mammals) known or expect-
ed to have an association with riparian habitat on
marine shorelines in Puget Sound. Terrestrial insects
make up a large component of juvenile chinook diets
in the nearshore, which suggests the importance of
shoreline vegetation as a production source (Bren-
nan & Higgins, 2004). See figure on next page for a
conceptual model of marine riparian functions.

Explanation of shoreline dynamics:
www.ecy.wa.gov/programs/sea/ pugetsound/ bluffs/
drift.html
http://pubs.usgs.gov/circ/c1075/change.html

Northwest Straits Commission Conservation
Initiative www.nwstraits.org/

Puget Sound Action Team guidance for near-
shore and marine aspects of salmon recovery
planning www.psat.wa.gov/Publications/salm-
on_recovery/index.htm

2003 Georgia Basin/Puget Sound Research
Conference Proceedings www.psat.wa.gov/
Publications/03_proceedings/rc_files/oral. htm

Ecology’s Digital Coastal Atlas www.ecy.
wa.gov/programs/sea/SMA/atlas_home.html

Aquatic Habitat Guidelines: An Integrated
Approach to Marine, Freshwater, and Ripar-
ian Habitat Protection and Restoration www.
wdfw.wa.gov/hab/ahg/

For information on shoreline modifications,
see the Department of Fish and Wildlife’s
Aquatic Habitat Guidelines white paper
http://wdfw.wa.gov/hab/ahg/marnrsrc.htm

Resources to protect shellfish through critical
areas or natural resource lands designations
www.psat.wa.gov/Programs/shellfish/ Resources_
CAO_03.pdf

Guiding ecological principles for nearshore
restoration www.pugetsoundnearshore.org/

Nearshore habitats include the shallow water zone and the upland area immediately adjacent to
shorelines. The upland area within 200 feet landward of the ordinary high water mark falls within the
jurisdiction of the state Shoreline Management Act and is included in our use of the term nearshore.
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Conceptual Model of Marine Rfﬂﬂﬁﬂ{f Functions

i e U B L TP RS L B S i TR 0 Fir B ol
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Just as watersheds delineate the boundary of a river
system, drift cells (or littoral cells) provide natu-
ral units for shoreline management (Bauer, 1978;
Terich, 1991; Best, 2003). Individual drift cells are
defined by the local extent of longhshore sediment
transport and delineate the boundary of discreet
beach-sediment systems. Each drift cell consists of
three components: a feeder bluff that supplies sedi-
ment, a transport zone within which wave action
moves that sediment along shore, and a deposition
area which terminates the drift cell and where sedi-
ments accrete, replenishing beaches and forming
typical shoreline landforms such as tidal flats and
spits. The natural variability of wave action interact-
ing with the irregular shape of the shoreline results
in a multiplicity of discrete drift cells ranging in
size from a few hundred yards to a mile or more in
length (Downing, 1983; Finlayson, 2003).

From: Brenman and Culverwell {1004)

Over 120 distinct drift cells have been mapped along
Hood Canal and the eastern Strait of Juan de Fuca
alone and a recent survey of shoreline modifications
in this same area revealed that almost 20 percent

of the shoreline was “hardened” with bulkheads. In
addition, a total of 486 docks, 408 stairs, 118 rail
launches, 128 launch ramps and 30 jetties/groins
were identified. The study explores the complex
interactions between human development patterns
and shoreline erosion processes, and clearly demon-
strates that shoreline management needs to consider
not just localized impacts from shoreline modifica-
tions, but also drift-cell-wide impacts (Labbe, 2003).

The concept of drift cell management suggests
shoreline uses should be regulated based on the
recognition that sediment transport is an ecosystem-
wide process that does not recognize property or
jurisdictional boundaries and actions that affect the
delivery or transport of sediment may affect beaches
elsewhere.

Policies for
protection of
forage fish
spawning sites
should include
identification
and regulation of
feeder bluffs that
provide sediment
that maintains
the beach habitat
on which these
species rely.

This may include
measures such as
setbacks, marine
riparian buffers,
and restrictions
on bulkheads
(PSAT, 2004).
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Upland Wildlife Habitat

pland wildlife habitat includes primary
U habitats (i.e., “core areas”) associated
with terrestrial species, and land essential
for preserving connections between habitat blocks

(i.e.,“corridors™).

“The failure of the County to also
include species of local importance
results in noncompliance with the
Act.” Clark County Natural Resource
Council, et al. v. Clark County, et al.
WWGMHB #96-2-0017 (FDO 12-6-

Wildlife planning ef-
forts have traditionally
focused on individual
species protection.
This approach has led
to piecemeal, inef-
ficient and fragmented
conservation efforts
that ignore the broader

96) at 15.

systems that species

depend upon for their

survival. To effectively
manage wildlife habitats to conserve biodiversity,
habitat conservation planning must be expanded
to larger spatial scales and will require integration
of landscape concepts into planning and manage-
ment (Hudson, 1991). Landscape ecologists use
four basic terms to define spatial structure at a
particular scale:

«  Matrix: the land cover that is dominant and
interconnected over the majority of the land
surface.

+ Patch: a nonlinear area that is less abundant
than, and different from, the matrix.

«  Corridor: a special type of patch that links
other patches in the matrix. Typically, a cor-
ridor is linear or elongated in shape, such as a
stream corridor.

«  Mosaic, a collection of patches, none of
which are dominant enough to be intercon-
nected throughout the landscape.

Viewed at the landscape scale, a typical rural
landscape in Washington might consist of a forest
matrix with patches of clear-cuts, croplands and
pasture, commercial and residential develop-
ments, lakes, wetlands and stream corridors. The
GMA directs local governments to “identify open
space corridors useful for recreation, wildlife

habitat, trails, and connection of critical areas”
[RCW 36.70A.160]. Wildlife corridors are needed
to maintain connectivity, provide access to larger
habitats and allow populations to interbreed. At
the largest scale, wildlife corridors must be wide
enough to allow easy movement for even the larg-
est mammals. However, smaller wildlife corridors
can provide habitat connectivity for other species,
including amphibians, fish, and birds. Continuous
riparian corridors provide both aquatic and ter-
restrial connectivity. In urban areas, such corridors
will provide significant recreational opportunities
and important linkages in a highly fragmented
landscape. Whenever possible, urban and rural parks
and open spaces should be linked to form functional
wildlife corridors, which can then be ultimately
joined to outlying habitat patches. Countywide
GMA planning provides the principle regulatory
mechanism (e.g. zoning and development regula-
tions) for implementing a state biodiversity conser-
vation strategy and complementing non-regulatory
approaches such as conservation easements, land
acquisition and tax incentives.

The WDFW Priority Habitats and Species Program
(PHS) provides a range of tools that can be used by
local governments for making land use decisions, in-
cluding maps and reports that answer the most com-
mon questions regarding fish and wildlife species.
PHS also identifies fish and wildlife resources that
are considered a priority for management and con-
servation. Importantly, the OCD guidelines direct
counties and cities to classify and designate “locally
important habitat and species” [WAC 365-190- 080
(5)]. This category can include species and habitats
that are locally rare, even though they may be abun-
dant in other regions of the state, which make an
important contribution to local biodiversity.

In one case the Hearings Board found, “The failure
of the County to also include species of local impor-
tance results in noncompliance with the Act.” (Clark
County Natural Resource Council, et al. v. Clark
County, et. al. WWGMHB #96-2-0017 FDO, 12-6-96
at 15). These areas will often not be covered by state
and federal sensitive species protections, so processes
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for identifying and designating these species and
habitats of local importance are necessary to reverse
wildlife losses. In addition local governments have
authority under the GMA to broaden the basis for
habitat protection from only state-identified PHS
species and habitats to include areas of high species
richness, to designate and protect corridors to con-
nect these habitats, and to use its regulatory author-
ity under the GMA to protect the integrity of these
designations.

Local governments can also use “open space”
property tax valuation as a policy tool with which to
address broader habitat protection goals. Washing-
ton State’s Open Space Taxation Act [RCW 84.32)
provides for implementing a “Public Benefit Rating
System” that can encourage environmentally sensi-
tive land uses and planning and require site-specific
approved plans. The incentive for the landowner is
that they receive a reduced tax rate on the land. The
statute also authorizes a “conservation futures” tax
valuation provision that local governments can use
to fund land acquisition for this habitat protection
(Ecology, 1999).

Just as we need to connect habitats, we also need

to develop linkages among resource managers to
promote a more holistic approach for achieving
biodiversity conservation. Some recent develop-
ments provide hope that Washington is moving in
this direction. The 2002 legislature passed a “Biodi-
versity Conservation” bill [ESSB 6400] directing the
development of a statewide biodiversity conserva-
tion strategy to “replace existing single-species or
single-resource protection programs.” A task force
has now developed recommendations to implement
this approach (1AC, 2003). Hopefully, this will help
shape conservation efforts in the future. In addition,
the Washington Chapter of The Nature Conservancy
is carrying out statewide “Ecoregion Conservation
Planning” (ECP) while WDFW has launched an ECP
pilot project that is focused on the Kitsap Peninsula
and Kitsap County “alternative futures” planning for
the Chico Watershed.

Helpful Resources

“The Protection Of Wildlife Under Wash-
ington’s Growth Management Act.” Alan D.
Copsey. U. Puget Sound L. Rev. 1101 Spring,
1993

WDFW Priority Habitats and Species
Program: http://wdfw.wa.gov/hab/phspage.htm

Friends and Advocates of Urban Natural Areas:
www.urbanfauna.org/
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Stormwater Management — An Emerging Challenge

uring the 1990s, it was revealed that
D dramatic declines in aquatic life and

especially anadromous fish resulted
from stormwater runoff. Information derived
from studies in the Puget Sound region showed
remarkably clear trends in aquatic-system deg-
radation. Stormwater investigators have found
that measures of aquatic insect composition and
abundance, channel structure, hydrology, and
habitat for salmon all degrade as the relative area
of impervious surface increases in a watershed
(CWP, 2003).

Stormwater runoff is largely generated by im-
pervious surface. Impervious surfaces are those
which water cannot penetrate, such as paving,
rooftops, and roads and other structures. How-
ever, replacing native vegetation with grass lawns
will also generate stormwater runoff by reducing
the soil infiltration rate.

Stormwater runoff is a fundamental threat to freshwater
habitat because it leads to unnaturally high stream flows
during rainy periods and unnaturally low stream flows

during dry times.

The GMA specifically requires counties and cit-
ies to address stormwater runoff as part of their
land use regulations [RCW 36.70A.070(1)]. In its
Statewide Strategy to Recover Salmon: Extinc-
tion is Not an Option (GSRO, 1999), the State

of Washington identified stormwater runoff as a
major factor in the degradation of salmon streams
in developed areas.

While stormwater management doesn’t fit neatly
into any Critical Areas category, it remains a
fundamental threat to freshwater and marine
habitats.

Wiatershed and riparian characteristics determine
aquatic habitat conditions, and the adverse effects
of watershed urbanization on water resources are
well documented by studies conducted in lowland
salmon spawning and rearing streams in the Puget
Sound region (CWP, 2003; Booth, 2000; Horner,
1999; May, 1997).

Twenty years of studies in western Washington
watersheds have demonstrated a strong correlation
between losses of forest cover, changes in hydrology,
and resulting stream degradation. The same studies
reveal that in western Washington, and likely in oth-
er humid regions as well, approximately 10 percent
effective impervious area in a watershed typically
results in measurable stream habitat degradation. In
addition, widespread conversion of forest to pasture
or grass in rural areas can alter runoff patterns and
degrade aquatic systems even when urbanization
remains low in the watershed at large.%o This phe-
nomenon of loss of native vegetation and increased
impervious surface is often referred to in shorthand
as “65/10” (i.e., the need to retain 65% of native
vegetation and limit impervious surfaces to 10% in
a watershed to maintain stream health).

Hydrologic processes dominate the formation and
functioning of aquatic habitat. The loss of natural
vegetation in riparian and upland areas and its
replacement with impervious surfaces alters water-
shed hydrology, resulting in degraded fish habitat.
Increased stormwater runoff causes rainwater to
reach streams faster and in larger volumes, which

in turn causes more frequent and severe flooding
and erosion. Stormwater also washes off pollutants
from roads, parking lots and farmlands and car-

ries these contaminants to streams and eventually
to marine waters. Stormwater runoff in urbanized
watersheds has been known to increase stream peak
flows as much as five-fold over natural conditions.
Also, because less stormwater soaks into the ground,
summer flows are lowered, leading to high water
temperatures, concentration of pollutants, and lower
dissolved oxygen levels. Ground water supplies, an
important source of drinking water in many areas,
may also be negatively impacted.
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For twenty years, city governments have pursued
engineering approaches in an effort to protect
aquatic resources from the cumulative effects of
urbanization, yet these structural practices, such as
stormwater detention ponds, have proven inade-
quate to prevent damage to aquatic habitat resulting
from stormwater runoff (Beyerlein, 1998).

At a minimum, local governments should adopt and
implement stormwater regulations equivalent to
Ecology’s stormwater manual for their region. How-
ever, the Ecology manual, by its own admission, is
not sufficient to protect aquatic habitat:

Ecology understands that despite the applica-
tion of appropriate practices and technologies
identified in this manual, some degradation
of urban and suburban receiving waters

will continue, and some beneficial uses will
continue to be impaired or lost due to new
development. This is because land develop-
ment, as practiced today, is incompatible with
the achievement of sustainable ecosystems.
Unless development methods are adopted
that cause significantly less disruption of the
hydrologic cycle, the cycle of new develop-
ment followed by beneficial use impairments
will continue...a dramatic reduction is neces-
sary in the amount of impervious surfaces
and artificially landscaped areas to accom-
modate our preferred housing, play, and work
environments, and most significantly, our
transportation choices (Ecology, 2001).

The Manual does acknowledge that “[r]eduction of
flows through infiltration decreases stream channel
erosion and helps to maintain base flow throughout
the summer months” and offers the option of “full
dispersion” best management practices (see BMP,
T5.30, Vol 5).

In its review of the Ecology stormwater manual, the
Governor’s Independent Science Panel noted:

The project area approach presented in the
manual is a necessary first step in dealing with
potential downstream channel stability and
water quality problems at the source. Ulti-
mately, however, a larger watershed-scale per-
spective is also needed in order to assure that
desired goals are met in concert with all of the
other land uses and downstream water issues,
including salmon. This expanded perspective
could be attained by bolstering incorporation
of stormwater management into watershed-
scale assessment and planning activities...\We
stress that watershed-scale planning is needed
to effectively coordinate the objectives of
stormwater management and other beneficial
uses of water and streams (ISP, 2003).

Through SMPs and CAOs, local governments will
need to address the larger-scale, cumulative effects
of stormwater by setting standards for the develop-
ment and redevelopment of land. It has become
quite clear that the protection of aquatic resources in
developing areas will require an integrated approach
that includes the following: setting thresholds for
impervious-surface and forest-retention; protect-
ing riparian buffers, wetlands and unstable slopes;
and, project-level detention ponds and water quality
treatment.

Local governments must address stormwater management
Issues by setting new standards for the development

and redevelopment of land. Ordinances should ensure
retention of 65% of native vegetation and limit impervious
surfaces to 10% in the watershed.

A comprehensive approach to stormwater manage-
ment must also require use of “low impact develop-
ment” (LID) techniques that infiltrate runoff on-site
where feasible rather than collecting, conveying and
discharging stormwater off-site. As an example, the
City of Tumwater recently adopted a Zero Effect
Drainage Discharge Ordinance (City of Tumwater,
2002) authorizing new performance standards for
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development designed to “dramatically reduce ad-
ditional stormwater flow to streams and wetlands

in order to enhance the aquatic environment and
anadromous fisheries.” It is important to also note
that LID techniques can lower development costs by
reducing land clearing and grading, pavement, and
the need for conventional stormwater conveyance
and collection systems (NAHB, 2003).

In order to meet the GMA requirement to “include
the best available science in developing policies and
development regulations to protect the functions
and values of critical areas,” and to “give special
consideration to conservation or protection mea-
sures necessary to preserve or enhance anadromous
fisheries” [RCW 36.70A.172(1)], stormwater regula-
tions must incorporate adaptive management provi-
sions to address loss of forest cover and cumulative
increases to total impervious area at the landscape
scale. This will require that the county monitor and
restrict the total impervious area that is being per-
mitted at the watershed, sub-basin and project scale.

A precautionary approach for protecting water
resources and fish and wildlife habitat will require
conservative forest cover and impervious surface
thresholds (e.g. precautionary trigger levels of 6%
total impervious area and minimum retention of
65% native vegetative cover) at both the landscape
and the local (lot area) scale. Approaching landscape
thresholds should trigger assessments of the effec-
tiveness of stormwater management regulations in
protecting aquatic habitat.

Helpful Resources

Instream Flow Tool Kit: An Advocacy Guide to
Healthy River and Stream Flows in Washington
Prepared by WEC and American Rivers
www.wecprotects.org/streams/
streamflowtoolkit_home.cfm

Ecology Stormwater Manual
www.ecy.wa.gov/programs/wq/stormwater/manual.
html

Low Impact Development (LID) Center, a
non-profit organization balancing growth and
environmental integrity:
http://lowimpactdevelopment.org/

Center for Watershed Protection
Www.cwp.org/

Examples of LID ordinances and regulations:
www.psat.wa.gov/Programs/LID/LID_ordinances.
htm

City of Seattle’s Natural Drainage Systems
program:
www.ci.seattle.wa.us/util/NaturalSystems/default.
htm.
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WEC Checklist For Reviewing
Development Regulations To Protect
Fish And Wildlife Habitat

he following checklist poses 56 questions regarding vital facets of fish and wildlife habitat
I protection. The objective of the checklist is to provide an analytical tool to generally determine the
adequacy of existing or proposed development and use regulations authorized by Washington’s
principle land use and shoreline laws. The answers will generally be “yes” or “no.” A “yes” will reflect a
positive sign for protection, while a “no” will reflect a problem with respect to the regulations.

While the questions are generally self-explanatory, if you wish to find out more about the background and rationale
for questions please go to: www.wecprotects.org/habitat/habitattoolkit.cfm

1. General Provisions Yes No

1) Isthere aclear statement of purpose for land use planning to protect fish and wildlife habitat (e.g.,
“suitable habitats to maintain native fish and wildlife species within their natural geographic distribu-
tion so that isolated subpopulations are not created”)?

2) Is there a statement to the effect that no land use action will result in a net loss of critical area functions
and that any adverse impacts resulting from a development proposal shall be fully mitigated?

3) Are mitigation actions defined in the preferred sequence (i.e., avoid, minimize, compensate, monitor)?

4) When mitigation is required, is a mitigation plan required that includes monitoring?

5) Is there a statement that all land uses and activities within 300 feet of Critical Areas and their associated
buffers are subject to the requirements of the critical areas ordinance?

6) Are exemptions sufficiently limited to prevent harm to Critical Areas?

7) Are allowed activities in Critical Areas or their buffers consistent with purpose to protect critical area
structure and functions?

8) Are variances to Critical Area protection standards subject to public hearing and notice requirements?

9) If there is a“reasonable economic use” variance to avoid property takings and compensation claims, is
there a public notice and hearing requirement to determine that the standard development regulations
would deny all reasonable use of the property and that any variance will result in the minimum feasible
impact to any Critical Areas?

10) Will a record of notice be placed on the title of property affected by a designated Critical Area?

11) Will boundaries of a Critical Area and its buffer be clearly marked prior to construction activities?

12) Does the development code include enforcement provisions, including use of both civil and criminal
penalties, to ensure compliance with Critical Area performance standards?

13) Is a building setback of at least 15 feet required from the edge of any buffer?

14) Does the CAQ require coordination with watershed, salmon recovery and instream flow programs?
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2. Fish and Wildlife Habitat Conservation Areas (FWHCA) Yes No

15) Are Habitat Management Plans or Mitigation Plans required when proposals have the potential to
impact Fish and Wildlife Habitat Consevation Area functions?

16) Do the regulations apply to ponds and lakes less than 20 acres?

17) Do the regulations apply to all Waters of the State? (e.g., those waters that meet the criteria for Type
1-5 streams as set forth in WAC 222)

18) Does the ordinance designate and protect State Priority Habitats and Species (PHS) found within the
local government jurisdiction including state and federal endangered, threatened and sensitive species ?

19) Are riparian buffers required to be maintained in natural condition?

20) Does the local government require that Washington Department of Fish and Wildlife (WDFW)
management recommendations for PHS serve as the basis for Habitat Management Plans?

21) Do the regulations protect habitats and species of local importance and include process for designat-
ing them?

22) Do the standard riparian buffer widths conform to WDFW PHS Program recommendations?

23) Are FWHCA stream buffer widths measured from the outer margin of the channel migration zone
when present?

24) Do FWHCA stream buffer widths extend to the edge of the 100-year floodplain?

25) Does the ordinance limit buffer averaging so that the total buffer area is no less than that contained
within the standard buffer, the buffer width is not reduced by more than 50 percent of the standard
buffer, and will not be less than 50 feet from the ordinary high water mark or outer margin of the
channel migration zone when present?

26) Are limitations placed on stream bank stabilization?

3. Wetlands Yes No

27) Do the regulations use the Washington State Wetlands Identification and Delineation Manual to
designate wetlands and their boundaries?

28) Do the regulations adopt the Washington State Wetlands Rating System for Eastern or Western Wash-
ington as the rating system for jurisdiction wetlands?

29) Do the standard wetland buffer widths conform to Office of Community Development (OCD) Model
Code Provisions?

30) Is there a provision for expanding wetland buffers when necessary to protect wetland structure and
functions based on site-specific characteristics?

31) Are wetland buffers required to be maintained in natural condition?

32) Does the ordinance limit buffer averaging so that the total buffer area is no less than that contained
within the standard buffer, the buffer width is not reduced by more than 50 percent of the standard
buffer, and will not be less than 50 feet from the wetland edge?

33) Are replacement ratios for compensatory mitigation consistent with OCD Model Code Provisions?

34) Are there guidelines to locate wetland mitigation sites in the same sub-basin except for special situa-
tions justified by a wetland mitigation plan?

35) Can replacement ratios be increased based upon factors such as risk of failure, timing, reduced func-
tions or code violations?

36) Does the ordinance designate all wetlands, regardless of size?
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4. Stormwater Yes No
37) Does the Stormwater Ordinance adopt Ecology’s Stormwater Management Manual?

38) Does the local government have ordinances to ensure retention of 65% of native vegetation and
limit impervious surfaces to 10% in the watershed?

39) Does the Development Code include regulations that require low impact development stormwater
measures that treat and infiltrate stormwater on site?

40) Does the local government have a development code to enable implementation of the Ecology “full
dispersion” option? [Stormwater Manual BMP T5.30, Vol. 5]

41) Has the local government adopted a clearing and grading ordinance? Does it incorporate low impact
development standards to reduce stormwater runoff?

42) Does the Puget Sound jurisdiction adopt the stormwater program elements in the 2000 Puget Sound
Management Plan?

5. Shoreline Master Programs Yes No

43) Does the Shoreline Master Program (SMP) include a statement to the effect that no shoreline use will
result in a net loss of shoreline ecological functions? [WAC 173-26-186(8)(b)]

44) Is there a statement to the effect that the SMP is designed to achieve overall improvements in
shoreline ecological functions over time when compared to the status upon adoption of the master
program? [WAC 173-26-186(8)(c)]

45) Does the SMP evaluate and consider cumulative impacts on shoreline ecological functions and
contain policies, programs, and regulations that address adverse cumulative effects? [WAC 173-26-

201(3)(d)(iii)]
46) Does the SMP include a plan for restoration of impaired shoreline ecological functions that includes
identifying opportunities, timelines and benchmarks? [WAC 173-26-201(f)]

47) Does the Critical Areas Ordinance (CAQ) designate kelp beds, eelgrass beds, spawning and holding
areas for forage fish? [WAC 173-26-221(2)(c)(iii)(A)]

48) Does the SMP determine allowable uses in the prescribed order of preference, beginning with reserv-
ing appropriate areas for protecting and restoring ecological functions to control pollution and
prevent damage to the natural environment and public health? [WAC 173-26-201(2)(d)]

49) Does the SMP provide protection of comparable Critical Areas including buffers that are at least
equal to the protection provided by the CAO? [WAC 173-26-221(2)(a)(ii)]

50) Does the Agricultural Lands Ordinance designate shellfish beds as agricultural lands of long-term
commercial significance?

51) Does the CAO or SMP designate feeder bluffs as Critical Areas for maintaining forage fish spawning
habitat where sediment from the feeder bluffs nourishes such habitat?

52) Does the CAO designate shellfish beds as critical fish and wildlife habitat areas?

53) Does the SMP require coordination of mitigation plans with watershed, salmon recovery, and in-
stream flow programs?

54) Does the SMP require management plans for critical saltwater habitats are consistent with the inter-
agency Aquatic Habitat Guidelines for fish and wildlife conservation areas?

55) Does the SMP include provisions for mitigation measures and methods to address unanticipated
impacts, including the sequencing of measures as per SEPA and the SMP guidelines? [173-26-
201(2)(c) and ()]

56) Does the SMP strictly limit shoreline modifications? [173-26-231(3)(iii)]

57) Does the SMP or a separate ordinance provide for the monitoring of the implementation of the SMP
and enforcement of shorelines permits? [RCW 90.58.140(3) and 173-26-201(2)(b)]

HaBITAT PrROTECTION TooL KiT 37



Appendix 1.

Acronyms used in text
BAS.......... Best Available Science
CAO........... Critical Areas Ordinance

CTED......... Washington Office of Community Trade and Economic
Development

CMZ......... Channel migration zone

FWHCA.....Fish and Wildlife Habitat Conservation Areas
GMA........ Growth Management Act

PHS.....ccc.. Priority Habitats and Species

RHA......... Riparian Habitat Areas

SMA.......... Shoreline Management Act

SMP ........... Shoreline Master Program

WDFW ......Washington Department of Fish and Wildlife

Appendix 2

Additional sources of information

Washington Environmental Council
Web page will provide links for supplements and updates to this Guide:
www.wecprotects.org/habitat/habitattoolkit.cfm

1000 Friends of Washington
Excellent source of expertise and support for citizens and groups working to
manage growth in their communities: www.1000friends.org

American Planning Association
Offers a primer on wildlife and habitat protection planning: Habitat Protection
Planning: Where the Wild Things Are: www.planning.org/

EPA
Information Sources page providing links to several valuable databases:
www.epa.gov/epahome/resource.htm

Municipal Research and Services Center of
Washington (MRSC)
Providing information and links pertaining to local governments: www.mrsc.org

People for Puget Sound, a non-profit citizens’ group working to protect and
restore the health of Puget Sound and the Northwest Straits through education
and action: www.pugetsound.org/
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