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EXECUTIVE SUMMARY

As directed under Engrossed Substitute House Bill 2496 and Second Engrossed Second
Substitute Senate Bill 5595, the habitat conditions of salmonid-producing watersheds
within WRIAs 22 and 23 are reviewed and rated. In addition, we prioritized sub-basins
based upon greatest benefit to salmonids, and prioritized the actions (restoration,
conservation, and assessments) that are needed for restoration of each individual sub-
basin. The worst habitat problems are summarized here, but an overview of all the
habitat ratings is provided in Table 40 in the Assessment Chapter. The Assessment
Chapter also specifies the criteria used to rate habitat conditions. Other components of
this report include detailed discussions for each of the habitat conditions, which can be
found within the Habitat Limiting Factors Chapter of this report. Also, maps of updated
salmon and steelhead trout distribution, large woody debris (LWD) conditions, and
riparian conditions are located in a separate electronic file on this disc. This first round
report examines salmon and steelhead trout habitat conditions. Later versions will
address habitat issues for other salmonids.

The streams addressed in this report include all streams in WRIAs 22 and 23 that have
known salmon or steelhead usage. This includes the Grays Harbor estuary, the mainstem
Chehalis River, streams that drain into the Chehalis River, and independent streams that
drain into Grays Harbor such as the Humptulips River, Hoquiam River, Wishkah River,
Elk River, Johns River, and other independent sub-basins. The report begins with the
Grays Harbor estuary and continues upstream on a sub-basin by sub-basin approach.

One major impediment to assess the fish distribution and habitat conditions in these two
WRIAs is the tremendous lack of detailed field information. While the Chehalis drainage
is the second largest in Washington State (second to the Columbia River), only eight
watershed analyses have been completed, and of those, two are in areas upstream of most
anadromous salmonid production. Assessments regarding sedimentation, off-channel
habitat, channel conditions (incision, aggradation, etc), water usage, water quality,
salmonid escapement estimates, fish habitat use, stream flow, instream habitat
components (pools, LWD, etc), riparian conditions, and landcover are some of the major
categories where data are lacking. Also, the Chehalis basin is far behind most other areas
in the State regarding assessment and prioritization of fish habitat blockages. Very few
surveys of blockages have been conducted that include impacts to salmonids, and the
existing information is scattered among various landowners. The potential impact of
blockages to fish habitat is considerable because of the high road densities. Using NMFS
standards, none of the sub-basins rate “good” for road density and most rate “poor”. Fish
distribution data are also generally not as complete as in other areas of Washington State.
Several sub-basins are not annually surveyed. Without proper assessment of fish
presence and abundance, it will be difficult to accurately use fish data to define impacts
and recovery success and to monitor projects and recovery progress.

The Technical Advisory Group (TAG), combined with local citizens, used fish data
(number of stocks and number of stream miles with known salmon and steelhead
presence) to prioritize sub-basins within these two WRIAs. High priority sub-basins
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include the: Grays Harbor estuary, mainstem Chehalis River, Humptulips, Hoquiam,
Wishkah, Wynoochee, Satsop, Black River, Skookumchuck, Newaukum, and the South
Fork Chehalis sub-basins. Medium priority sub-basins are Johns, Elk River, Cloguallum,
Delezene, Rock/Williams, Garrard, Scatter, Lincoln, Elk Creek, and the upper Chehalis
River and tributaries (upstream of Pe Ell). Low priority sub-basins include Newman,
Workman, Porter, Gibson, Cedar, Independence, Stearns, Dillenbaugh, Salzer, Bunker,
and Rock Creek (near Crim Creek). Furthermore, action recommendations and data
needs are prioritized for each of these sub-basins, and those are detailed in the
prioritization section near the end of the report.

No one, single “bottleneck” is currently believed to most impact natural salmonid
production in these two WRIAs. In the early 1990s, Schroder and Fresh (1992)
documented severe water quality problems in Grays Harbor that resulted in a significant
loss of coho smolt production. However, several causes of the water quality problems
have been addressed, and the TAG believes that current water quality conditions in the
Grays Harbor estuary have improved. One major data need is to better assess current
water quality and potential impacts to salmonids in Grays Harbor. The estimated loss of
estuarine habitat is 30% and this is believed to be an underestimate. However, compared
to estuaries elsewhere in Washington State, this is a low level of loss. Dredging impacts
are another concern within Grays Harbor.

The mainstem Chehalis River has severe impacts from channel incision, sedimentation,
riparian loss or conversion, water quality problems, and reduction in stream flow, and
many of these problems are translated to the mainstem Chehalis River from tributaries.
The causes of channel incision are not well defined. In the upper Chehalis, debris
torrents have led to incision. Downstream, potential causes of incision include increased
sediment transport due to increased sediment loads from tributaries coupled with an
extensive loss of LWD. Also, increased peak flows due to urbanization and changes in
landcover vegetation is another suspected cause. While local bank erosion is common
along the mainstem, large sediment loads enter the mainstem Chehalis from the
tributaries. In order of contribution, those that contribute the most sediment are the
Satsop, Wynoochee, and three areas in WRIA 23 (the Newaukum, South Fork Chehalis,
and upper Chehalis sub-basins). To address sediment problems in the mainstem, actions
must occur in those sub-basins. There has also been an extensive loss of riparian
vegetation along the mainstem, coupled with conversion of conifer to hardwoods. This
contributes to bank erosion, warm water temperatures, and lack of LWD. The causes of
riparian loss to the mainstem are mainly agriculture and urbanization.

Water quality problems are well documented in the mainstem Chehalis River upstream of
Porter Creek, particularly for warm water temperatures and low dissolved oxygen levels.
The temperature problems are likely related to riparian loss, increased sedimentation
resulting in channel changes (width —to-depth ratios), and decreased water flows, not only
in the mainstem Chehalis, but also in tributaries. The priority mainstem segments for
riparian restoration include the Chehalis River mainstem from Porter Creek to the
headwaters. The primary causes for low dissolved oxygen levels are livestock waste and
urban stormwater. The priority areas to address those problems include Salzer Creek, the
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mainstem Chehalis River at RM 70.7 and from RM 77.6 to 97.9, Dillenbaugh Creek, the
South Fork Chehalis River, Black River, Lincoln Creek, Independence Creek, and Scatter
Creek. Warm water temperatures and low dissolved oxygen levels are also documented
in many of the tributaries, such as in the Humptulips, Wynoochee, Satsop, Wildcat,
Independence, Lincoln, Black, Scatter, Skookumchuck, Salzer, Dillenbaugh, Newaukum,
Stearns, Bunker, South Fork Chehalis, and upper Chehalis sub-basins. The known causes
of the poor water quality problems in these sub-basins are riparian loss or conversion,
livestock waste, sedimentation, decreased flows, industrial inputs, and urban stormwater.
It is also likely that the reduction in wetlands has contributed to degraded water quality.
Recommended solutions include riparian restoration, sediment load and transport
reduction, decreasing livestock waste inputs, decreasing industrial and urban inputs, and
increasing stream flows during the summer to early fall.

Low stream flows are an increasing problem in the mainstem Chehalis, and the problem
extends throughout many of the tributaries. Since 1953, mainstem flows measured near
Porter decreased 19%, while annual precipitation decreased only 6% (Wildrick et al.
1995). Many tributaries to the mainstem Chehalis River from Porter Creek upstream are
closed to further water rights allocations, because of concerns that base flows are not
being met. The closed streams are Wildcat Creek, Mox Chehalis Creek, Rock Creek,
Garrard Creek, Hope Creek, Lincoln Creek, Black River and several tributaries, Scatter
Creek, Salzer Creek, Dillenbaugh Creek, Stearns Creek, Bunker Creek, and the South
Fork Chehalis River. In addition, base flows are often not met in the Satsop, Wynoochee,
Skookumchuck, and Newaukum sub-basins. The primary water users in the WRIA 23
drainage are irrigation (top user), power generation, and domestic water use (Wildrick et
al. 1995). Also, groundwater is important to maintain summer flows in WRIA 23, and
potential increases in groundwater withdrawals would worsen stream flow conditions in
the summer months.

Riparian degradation is extensive throughout the sub-basins, particularly the Wynoochee,
Satsop, Cloquallum, Garrard, Lincoln, Skookumchuck, Newaukum, Salzer, Bunker, and
the South Fork Chehalis sub-basins. The lower reaches of most of the other sub-basins
have “poor” riparian conditions, as well. Instream levels of LWD are generally low,
where levels are known.

Excess sediment delivery is a major problem throughout most of the sub-basins. In those
with moderate to steep slopes, landslides from roads are one of the greatest problems, and
sidecast roads pose a notable risk. Road density is high throughout all the sub-basins,
especially in the upper Chehalis (6.4 mi roads/sq mi watershed) and Scatter Creek (5.3
mi/sq mi). Road densities greater than 3 mi/sq mi are found in the Stearns,
Skookumchuck, Newman, Mox Chehalis, Delezene, Workman, Bunker, Newaukum, Elk
Creek, Rock (near Crim Creek), Black, Lincoln, Independence, Elk River, Johns,
Wishkah, and the Hoquiam sub-basins. Bank erosion is common in the agricultural and
urban areas, with high levels in the Wynoochee, Satsop, Newman, Porter, Gibson, Black,
Skookumchuck, Newaukum, Stearns, South Fork Chehalis, Crim-Rock, upper Chehalis,
Elk Creek, Scammon, Lincoln, Rock/Williams, and Workman/Delezene sub-basins. The
high levels of sedimentation coupled with the low levels of LWD result in high sediment
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transport rates. This can increase the impact of scour, channel incision, and width-to-
depth ratios, and reduce habitat complexity.

Floodplain impacts are generally not well-documented, and because the Chehalis basin is
the third greatest coho salmon smolt producer in Western Washington (Seiler 2000), and
coho salmon depend heavily on side-channel and off-channel rearing habitat, floodplain
habitat should be a high priority issue. Known “poor” floodplain conditions exist in the
lower Skookumchuck and Hanaford sub-basin due to bank protection and channelization.
Other floodplain impacts such as channel incision or loss of refuge habitat have been
identified in parts of the Newaukum, Satsop, Wynoochee, Wishkah, Hoguiam, Newman,
Cloquallum, China, Salzer, and Stearns sub-basins. The causes of floodplain impacts are
poorly documented, but suspected causes include increased sediment transport (leading to
channel incision), bank hardening, and filling and draining of wetlands by urbanization
and agriculture. The loss of LWD has likely contributed to a loss of side-channel habitat.
One area of excellent floodplain habitat exists in the lower mainstem Chehalis from

RM 1-11, and this area is a high priority conservation need.

The problems within these two WRIAs are numerous and intertwined. Solutions to a
given problem might be varied, such as addressing water quality issues by riparian
restoration, stream flow increases, or sediment reduction. Reducing livestock access will
aid not only water quality conditions, but also bank erosion and riparian development.
Recommended efforts should consider the restoration of natural processes, as those will
likely be the most successful actions over the long-term. These include reducing human-
caused sedimentation, improving riparian conditions, restoration of natural stream flows,
and a return to natural floodplain conditions, especially in the high priority sub-basins.
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INTRODUCTION
Habitat Limiting Factors Background

The successful recovery of naturally spawning salmon populations depends upon
directing actions simultaneously at harvest, hatcheries, habitat and hydro, the 4H’s. The
1998 state legislative session produced a number of bills aimed at salmon recovery.
Engrossed Substitute House Bill (ESHB) 2496 is a key piece of the 1998 Legislature’s
salmon recovery effort, with the focus directed at salmon habitat issues.

Engrossed Substitute House Bill (ESHB) 2496 in part:

» directs the Conservation Commission in consultation with local government
and the tribes to invite private, federal, state, tribal and local government
personnel with appropriate expertise to act as a technical advisory group;

» directs the technical advisory group to identify limiting factors for salmonids
to respond to the limiting factors relating to habitat pursuant to section 8 sub 2
of this act;

» defines limiting factors as “conditions that limit the ability of habitat to fully
sustain populations of salmon.”

» defines salmon as all members of the family salmonidae, which are capable of
self-sustaining, natural production.

The overall goal of the Conservation Commission’s limiting factors project is to identify
habitat factors limiting production of salmon in the state. In waters shared by salmon,
steelhead trout and bull trout we will include all three. Later, we will add bull trout only
waters as well as cutthroat trout.

It is important to note that the responsibilities given to the Conservation Commission in
ESHB 2496 do not constitute a full limiting factors analysis. The hatchery, hydro and
harvest segments of identifying limiting factors are being dealt with in other forums.
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The Relative Role Of Habitat In Healthy Populations Of Natural Spawning Salmon

During the last 10,000 years, Washington State anadromous salmonid populations have
evolved in their specific habitats (Miller 1965). Water chemistry, flow, and the physical
stream components unique to each stream have helped shaped the characteristics of every
salmon population. These unique physical attributes have resulted in a wide variety of
distinct salmon stocks for each salmon species throughout the State. Within a given
species, stocks are population units that do not extensively interbreed because returning
adults rely on a stream's unique chemical and physical characteristics to guide them to
their natal grounds to spawn. This maintains the separation of stocks during
reproduction, thus preserving the distinctiveness of each stock.

Throughout the salmon's life cycle, the dependence between the stream and a stock
continues. Adults spawn in areas near their own origin because survival favors those that
do. The timing of juveniles leaving the river and entering the estuary is tied to high
natural river flows. It has been theorized that the faster speed during out-migration
reduces predation on the young salmon and perhaps is coincident to favorable feeding
conditions in the estuary (Wetherall 1971). These are a few examples that illustrate how
a salmon stock and its environment are intertwined throughout the entire life cycle.

Salmon habitat includes the physical, chemical and biological components of the
environment that support salmon. Within freshwater and estuarine environments, these
components include water quality, water quantity or flows, stream and river physical
features, riparian zones, upland terrestrial conditions, and ecosystem interactions as they
pertain to habitat. However, these components closely intertwine. Low stream flows can
alter water quality by increasing temperatures and decreasing the amount of available
dissolved oxygen, while concentrating toxic materials. Water quality can impact stream
conditions through heavy sediment loads, which result in a corresponding increase in
channel instability and decrease in spawning success. The riparian zone interacts with
the stream environment, providing nutrients and a food web base, woody debris for
habitat and flow control (stream features), filtering runoff prior to surface water entry
(water quality), and providing shade to aid in water temperature control.

Salmon habitat includes clean, cool, well-oxygenated water flowing at a normal (natural)
rate for all stages of freshwater life. In addition, salmon survival depends upon specific
habitat needs for egg incubation, juvenile rearing, migration of juveniles to saltwater,
estuary rearing, ocean rearing, adult migration to spawning areas, and spawning. These
specific needs can vary by species and even by stock.

When adults return to spawn, they not only need adequate flows and water quality, but
also unimpeded passage to their natal grounds. They need deep pools with vegetative
cover and instream structures such as root wads for resting and shelter from predators.
Successful spawning and incubation depend on sufficient gravel of the right size for that
particular population, in addition to the constant need of adequate flows and water
quality, all in unison at the necessary location. Also, delayed upstream migration can be
critical. After entering freshwater, most salmon have a limited time to migrate and
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spawn, in some cases, as little as 2-3 weeks. Delays can results in pre-spawning
mortality, or spawning in a sub-optimum location.

After spawning, the eggs need stable gravel that is not choked with sediment. River
channel stability is vital at this life history stage. Floods have their greatest impact to
salmon populations during incubation, and flood impacts are worsened by human
activities. In a natural river system, the upland areas are forested, and the trees and their
roots store precipitation, which slows the rate of storm water into the stream. The
natural, healthy river is sinuous and contains large pieces of wood contributed by an
intact, mature riparian zone. Both slow the speed of water downstream. Natural systems
have floodplains that are connected directly to the river at many points, allowing
wetlands to store flood water and later discharge this storage back to the river during
lower flows. In a healthy river, erosion or sediment input is great enough to provide new
gravel for spawning and incubation, but does not overwhelm the system, raising the
riverbed and increasing channel instability. A stable incubation environment is essential
for salmon, but is a complex function of nearly all habitat components contained within
that river ecosystem.

Once the young fry emerge from the gravel nests, certain species such as chum, pink, and
some chinook salmon quickly migrate downstream to the estuary. Other species, such as
coho, steelhead, bull trout, and chinook, will search for suitable rearing habitat within the
side sloughs and channels, tributaries, and spring-fed "seep™ areas, as well as the outer
edges of the stream. These quiet-water side margin and off channel slough areas are vital
for early juvenile habitat. The presence of woody debris and overhead cover aid in food
and nutrient inputs as well as provide protection from predators. For most of these
species, juveniles use this type of habitat in the spring. Most sockeye populations
migrate from their gravel nests quickly to larger lake environments where they have
unique habitat requirements. These include water quality sufficient to produce the
necessary complex food web to support one to three years of salmon growth in that lake
habitat prior to outmigration to the estuary.

As growth continues, the juvenile salmon (parr) move away from the quiet shallow areas
to deeper, faster areas of the stream. These include coho, steelhead, bull trout, and
certain chinook. For some of these species, this movement is coincident with the summer
low flows. Low flows constrain salmon production for stocks that rear within the stream.
In non-glacial streams, summer flows are maintained by precipitation, connectivity to
wetland discharges, and groundwater inputs. Reductions in these inputs will reduce that
amount of habitat; hence the number of salmon dependent on adequate summer flows.

In the fall, juvenile salmo