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Clallam County and the City of Forks are updating their respective existing Shoreline Master
Programs (SMP) to comply with the Washington State Shoreline Management Act (SMA or the Act)
requirements (Revised Code of Washington [RCW] 90.58), and its implementing guidelines
(Washington Administrative Code [WAC] 173-26, Part Ill), which were adopted in 2003. The SMPs
include policies and regulations for managing all fresh and saltwater shorelines of the state in
Clallam County and within the boundaries of the Forks Urban Growth Area (FUGA). This report
provides a foundation of empirical information on the rivers of WRIA 20 that will be used to
formulate recommendations for updating the existing goals, policies, and regulations for shoreline
management.

This report is limited to evaluating shorelines of statewide significance in the portion of WRIA 20
that are located within Clallam County and within the FUGA. The purpose of the report is to
describe current shoreline conditions and characterize the ecosystem processes that shape and
impact shorelines of statewide significance. As outlined by the state shoreline guidelines, this
inventory and characterization report is a step of the multi-step SMP update process. The County
and City of Forks must also prepare a cumulative impact analysis and a shoreline restoration plan.
The cumulative impacts analysis and restoration plan will be presented as separate documents.
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This report describes ecosystem conditions, as well as reach-level conditions in the shorelines of
WRIA 20. The report presents key shoreline-influencing processes, indicators of their conditions,
and functional assessments regarding how the alterations have affected the functions and values of
the SMA-regulated shorelines. This report is intended to provide a basis for updating the policies
and regulations contained in the County and City’s SMPs and includes information on the current
designation of each reach and suggestions regarding changes that may be considered.

Background and Limitations

This report is not intended to serve as a definitive statement on the health of all river segments in
WRIA 20 and the FUGA. The funding for this project limited work to the assembly of existing
information in previous reports. Compilation of this information made it clear that few studies have
been conducted to comprehensively assess conditions in WRIA 20 and the FUGA. The absence of
listed salmon runs may explain the limited attention the area has received.

This report is based on published and unpublished literature describing shorelines in WRIA 20 and
the FUGA. Much of this information was derived from assessments prepared in connection with
multi-party planning efforts to address a range of natural resource issues other than shoreline uses.
Several in-depth “Watershed Analyses” were conducted in the past 15 years to evaluate the
impacts of forest practices on ecosystems and habitat. Water quality and quantity assessments
were done to support watershed restoration and maintenance. A Limiting Factors Report was done
to assess the problems that affect salmon habitat utilization. These processes stimulated
evaluations from a variety of perspectives with a range of measuring sticks.

All these prior planning and assessment efforts were found to be of relevance, but none provided
the precise set of information needed to document the character and uses of WRIA 20 and FUGA
shorelines for this report. Conflicting information on stream reaches was frequently encountered in
various reports. The time and funding constraints of this project did not allow authors to gather
additional information to resolve these inconsistencies. Instead, we used our best professional
judgment in evaluating the credibility of conflicting statements. Finally, exact formulations of
descriptive language found in one report reappeared in other later reports, suggesting that a
substantial amount of the information is repeated over time in the reports of various planning
processes. The accuracy of this information should not be assumed. Few published and peer-
reviewed analyses on a landscape and on reach scale are available for WRIA 20 and FUGA river
systems.

Funding constraints prevented authors from conducting original analyses or data collection.
Instead, this report presents information available from GIS datasets provided by Clallam County,
the City of Forks, personal communications, and in limited cases, field verification. Although the
scope of this effort did not include extensive field verification of shoreline conditions, additional
effort was put forth to assure accurate representation of key areas where protection of valuable
habitat may give rise to controversy. This included soliciting information from numerous reliable
sources and requesting peer review from local, state, and federal agency representatives, tribes,
and non-governmental organizations with knowledge of the local shoreline conditions.
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Many of the shoreline characteristics described or mapped in this report have been assigned
qualitative ratings during the course of past planning efforts. In many cases, the ratings were based
on unspecified criteria. Local stakeholders and members of the technical staff of tribal and local
government agencies questioned the reliability and validity of many of these qualitative
assessments. There was also concern that the data layers provided by the County might be
outdated. The authors, in large measure, based this ICR on the data provided by Clallam County’s
GIS Department and the assessments conducted during prior planning processes. If more recent
and reliable analysis was available, it was used. Stakeholder and expert review of the finding in this
Report will be an important and necessary step in assuring that an accurate portrayal of these
shorelines is assembled.

This ICR presents tables with extensive detail on certain, but not all reaches. This selective approach
was adopted in order to focus the bulk of the attention and effort on reaches that are likely to be
subject to development pressure and contain key ecological processes and habitat. In WRIA 20,
many rivers flow through public and private forestlands and are unlikely to be developed for
intensive human uses. These shorelines are described, but with less detail. In contrast, more
concentrated attention was directed at the reaches along which residential or commercial
development currently exists. Tables with an array of detailed information were generated to
present relevant information in a concise and easy-to-read format. These reaches should be
accorded the most careful consideration in terms of their environmental designation and treatment
under the updated SMP.

Summary of Findings

The assessment found that in general WRIA 20 is lightly populated, continues to support healthy
salmon runs, and compared with conditions in other parts of the state, represents one of the most
productive and functional ecosystems in the state. In addition to the protected landscapes of the
Olympic National Park, WRIA 20 contains a vast expanse of the Olympic National Forest that is no
longer subject to logging under the Northwest Forest Plan. Many of the area’s reaches are thus
surrounded by forested riparian areas that are currently in or transitioning towards old growth
conditions.

In general, impacts are more evident in the lowland reaches of WRIA 20 rivers where it is more
common to find narrow buffers along residential developments. Still shoreline uses in WRIA 20 have
not caused significant impairment of ecological functions. The absence of water quality
exceedances, the lack of armoring, the presence of active riverine functions, the healthy status of
the area’s wild salmon runs all attest to the overall quality of these shorelines. In contrast to this
evidence of healthy conditions, many prior assessments reported that LWD level and riparian
conditions were poor in many rivers throughout the WRIA. These assessments should be taken in
context. They were done to bring to light the impacts of logging in order to develop prescriptions to
improve forest practices. SMP-related shoreline characterization calls for a more multi-dimensional
yardstick. In the various tables that are included in the ICR, information is assembled that taken
together can provide the overall assessment of the ecological function in each reach.
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Many of the area’s reaches are located on private lands dedicated to commercial timber production
that are remote from utilities and roads. Previous watershed assessments of these reaches
indicated that many are still affected by past or present logging practices. The practices of greatest
concern include shoreline road construction, narrow riparian buffers, and harvest on steep or
unstable slopes. Excessive sedimentation, bank instability and erosion, lack of shade caused by
windthrow, and absence of large woody debris or other velocity altering structures were the major
impacts cited. Forest practices are not subject to SMP regulations, so many of these factors will
need to be addressed through other means. Restoration opportunities, however, have been
identified in relation to these impacts and are presented in the Restoration Plan.

Systems with Limited Current Development

The Dickey System

In general, the Dickey River system is a low gradient series of reaches that flow through privately-
owned lowlands close to the ocean. High levels of precipitation, strong winds and logging practices
have diminished the extent of canopy cover in the riparian zone. Windthrow is a major problem in
this system, as are poor levels of large woody debris and sedimentation. The Dickey system
supports important habitat for coho, steelhead and Chinook. The Dickey system contains abundant
wetlands and an important lake system. Restoration opportunities are primarily associated with the
impacts of past logging practices. A large list of culverts in need of replacement has been generated.
Public access is available at Dickey Lake, but elsewhere is very limited.

The Ozette System

With the exception of the Big River, the shoreline reaches of the Ozette system are relatively
uninhabited and flow through privately-owned forestlands. Most of this system is made up of low
gradient sinuous reaches with abundant wetlands and swamps. Landslide and erosion hazard zones
occur throughout the area. Ozette system rivers contain the only “threatened” stocks in WRIA 20:
bull trout and sockeye salmon. Restoration projects in the Ozette system have garnered a great deal
of attention and support due to the listing of these species under the Endangered Species List.
Recent trends in all salmon and steelhead populations have led to “poor” ratings for the habitat.
Sedimentation, channel incision, invasive knotweed, and temperature impairments were reported
to be the key problems in the Ozette system. Public access is readily available.

Sooes River System

The Sooes River flows through commercial forestlands within the lowlands of the coast. A basalt
feature called the Crescent Formation creates a steep landslide prone area to the east and north of
the River. The area contains extensive wetlands, important side channel habitat and good quality
spawning gravel. Few people live in this drainage and the prospects for development are limited.
Information is lacking on the status of salmon stocks in this system. Human impacts are related to
the past logging practices with high scour during peak flows, low LWD levels, sedimentation from
high road density, and absence of riparian cover cited as the primary problems.
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Systems with Significant Current Development

The reaches that were the subject of the greatest detail were the reaches that flow through private
lands and are currently the location of significant human development. The upper reaches of the
Sol Duc River and Calawah River Systems represent shorelines that flow through public and private
commercial forestlands that are far from available utilities. They are therefore unlikely to develop.
Tables were not generated to describe these distant reaches.

The Lake Pleasant System

Lake Creek is a tributary of the Sol Duc River. Due to the value of the habitat and challenging
planning environment present in Lake Pleasant and Lake Creek, they are described in a separate
section. Flowing through the thick glacial till of the middle Sol Duc Valley, the Creek and Lake
contain unique biological resources and highly valuable habitat. Upper Lake Creek provides highly
productive Fall coho spawning beds and flows into an extensive wetlands complex before reaching
Lake Pleasant. Lake Pleasant supports an unusual stock of beach spawning sockeye salmon. Lower
Lake Creek provides sockeye spawning habitat below the Lake outlet and outstanding Fall Chinook
habitat throughout much its length. Residential density is, by rural standards, very high along the
southern reach of the Lake and the adjacent portion of lower Lake Creek. Low cost housing and
recreational cabins dominant development in this area. A mill is located on the southern end of the
Lake. The northern segment of Lake Pleasant shoreline is largely commercial forestlands with only a
portion zoned for low density residential development. Lake Pleasant is also a major recreational
destination with a well maintained county park along its southern shoreline. Lake Creek habitat has
been impacted by logging practices in its watershed, but is described as improving. Sedimentation
from roads and bank erosion are the key impacts. In lower Lake Creek, the lack of large woody
debris and dissolved oxygen depletion are reported to be the most significant problems. With
regard to Lake Pleasant, temperature and dissolved oxygen impairments have been linked to failing
septic systems. Water withdrawals are also considered a source of long-term concern.

The Sol Duc and Tributaries System

With over 60 mainstem river miles, the Sol Duc River system represents the longest river system in
WRIA 20 with nine major tributaries that qualify as shorelines of statewide significance. The system
supports all species of salmon and contains extensive spawning habitat. The upper reaches of the
Sol Duc start high in the Olympic Mountains, flow down into its boulder-filled middle reaches in the
Sol Duc Valley, and ultimately reaches the low gradient meandering segments downstream where it
flows into the Quillayute River. The middle and downstream reaches are close to roads and utilities
and have attracted primarily sparse human residential development since the area was settled. A
number of subdivisions that are unusually dense by rural standards are located on the Sol Duc and
its tributaries. These subdivisions were made up of low-cost housing for timber industry workers or
seasonal cabins. The ecological importance of this system and its complexity necessitated the
presentation of most of the descriptive information on each reach and tributary in the form of
tables. The remote upper reaches and tributaries unlikely to develop are only described briefly in
the text discussion. In general, ecological conditions and habitat quality on the Sol Duc mainstem
are healthy. Some segments experience temperature impairments. A number of sites have
extensive riparian buffer failure and mass wasting, but those problems are generally localized. Due
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to the geology of the area, wetlands are very limited in the Sol Duc system. It is notable that an
extensive block of wetlands in the middle reaches exists. While the mainstem channel is confined
through much of its middle reaches, one expansive floodway and floodplain is present in a section
that includes substantial residential development and is likely to attract more development.

The Calawah System

For most of its 11 miles, the Calawah River system flows through the Olympic National Forest. The
system supports all species of salmon and steelhead. Recent studies by the Wild Salmon Center
have substantiated the value of the Calawah system for trout and salmon. Special significance was
identified in relation to spawning and rearing habitat in Elk Creek and the upper forks and
tributaries. While intensively logged in the past, under the Northwest Forest Plan, most of this
landscape is now designated as “Late Successional Reserve” and will not be harvested. The upper
portion of the watershed surrounding the Sitkum River retained intact old growth habitat. The
north fork of the Calawah flows through highly porous glacial outwash and as a result a portion of it
goes dry in the summer. Human impacts in this system are those common to areas that have been
intensively logged: poor LWD levels, reductions in riparian canopy, sedimentation from mass
wasting, roads, and channel instability. Still, the salmon runs of the Calawah are considered healthy
and important to the recreational and tribal fisheries. One mile of the mainstem near its mouth
passes through the Forks Urban Growth Area. A Department of Fish and Wildlife Department boat
ramp near US 101 provides access to the river. Most of the fishing is done along the bank because
the Calawah is recognized to be one of the most dangerous and challenging systems in WRIA 20 for
boating.

The Bogachiel System

In this portion of WRIA 20, the Bogachiel River mainstem flows in a meandering fashion through
beds of clay, sand and gravel ending at its confluence with the Sol Duc River where both join to
form the Quillayute River. The Bogachiel is one of the most popular sport fishing rivers in the state
due to its gentle grade, easy access points, and abundant fish runs. Healthy status ratings have been
assigned to all Bogachiel stocks that have been assessed. Throughout almost its entire length, the
mainstem flows through private lands. This landscape like much of the rest of WRIA 20 has long
been dedicated to commercial timber production. Human impacts reported in this area include
temperature exceedances, poor LWD levels and related channel incision problems. Erosion and
mass wasting in the lower Bogachiel has threatened the stability of the La Push Road bridge and the
Three Rivers bridge. Shoreline armoring was installed to protect these areas. An active channel
migration zone that is important for salmon spawning is located in the lower mainstem. A second
area characterized by a wide floodplain with an active meander occurs in the middle portion of the
Bogachiel mainstem. An area identified as a flood plain and a critical aquifer recharge zone is
located where the Bogachiel mainstem and its tributary, Mill Creek, flow through the Forks UGA.
The tributaries of the Bogachiel flow through commercial forestlands and are not likely to develop.
The mainstem is close to roads, utilities, and population centers, yet few residences currently exist
along its shorelines. This is probably due to the wide floodplain characteristic of the Bogachiel.
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The Quillayute River

The Quillayute River is the terminal mainstem of the largest and most productive river network on
north Washington Coast. The waters of four major rivers — the Sol Duc, the Bogachiel, the Calawah,
and the Dickey ultimately flow to the Quillayute River. The Quillayute mainstem is relatively short
and low gradient throughout its length. The floodplain is wide, consists of long gravel bars, and
shows evidence of the tidal influence that can extend to five miles upstream. All ten runs of salmon
found in the Quillayute System pass through the waters of the mainstem. The mainstem also
provides spawning habitat for Winter Steelhead, Spring, Summer, and Fall Chinook. Within the area
of SMP jurisdiction, the Quillayute flows through private and tribally-owned lands. Light density
residential development is located along is shorelines. The Quileute Tribe conducts its salmon
fisheries in the mainstem. The River presents safe and easy year-round access for popular non-
Indian sport fisheries. Significant human impacts reported in the Quillayute River include low LWD
levels, poor riparian conditions, and areas lacking natural levels of velocity-altering structures.

Key Findings

The report leads to a focus on a number of areas for serious and in-depth considerations. No
priority ranking is implied by the order in which they are presented. These include:

BEAR-BOGACHIEL 10: This reach is zoned for commercial forests and located in a relatively
remote area with no residences and no utilities. Over half of its length flows through public lands.
The condition of the riparian area is characterized as good with 96% closed canopy and 3% other
natural vegetation.

BOGACHIEL: Under the current SMP, the Bogachiel River has no reach breaks. Two segments of
the Bogachiel have active ecological features that make them suitable for consideration as separate
reaches. The lower segment (RM 0-5) represents an active channel migration zone, important
source for spawning gravel, and high value spawning grounds. The upstream portion of the river
within WRIA 20 (RM7.4 — 16.3) contains a wide floodplain, a critical aquifer recharge area, and
important salmon habitat values that would justify the creation of a separate stream segment.

CALAWAH 20: This reach flows through the Forks UGA. A major oxbow and meander zone occurs
at RM 8. A major oxbow and meander zone occurs within this reach that may require the protection
of larger setbacks. A very straight portion of the Calawah occurs between this oxbow and CALAWAH
10, a conservancy environment. The straight portion of CALAWAH 20 is currently undeveloped, but
its stability and lack of geohazard zones make it an appropriate location for development.

COLBY 20: COLBY 20 is a reach of the Dickey System. Although zoned for residential uses and

located in a relatively accessible area, there are few residences. The condition of the riparian area is
good with 73.3% closed canopy, 20.2% other natural vegetation, and 6.4% non-forest.
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ELK 10: This reach flows through the Forks UGA. Recent work by the Wild Salmon Center showed
that Elk Creek provides extremely valuable habitat for Calawah coho spawning and rearing, with
30% of the total coho production originating there.

ELK 20: Recent studies have pointed to the extremely high habitat value of this area. Its forested
shorelines have old growth characteristics and there are no residences along this segment. The area
was acquired for conservation purposes by the North Olympic Land Trust.

LAKE CR 10: This reach contains a long segment of uninhabited forestlands (RM 0- 1.9) and a
stretch of very dense residential development (RM 1.9-3.1) along the south shoreline. The north
shoreline is forest lands throughout. Lake Creek represents extremely productive Fall Chinook
spawning habitat—where some of the highest spawner counts per mile in the state have been
observed.

LOST Creek: Much of Lost Creek flows through undisturbed forested landscapes of the Olympic
National Forest and Olympic National Park. Recent studies indicate that this creek provide critical
low water rearing areas for coho. Development along this shoreline is highly unlikely due to its
remote location in landscape that is owned by the federal government.

MILL Creek: MILL reach contains a wide floodplain and potential wetlands near its confluence
with the Bogachiel River. The riparian zone is in good condition with 91.8% closed canopy and 8.2%
non-forest. The mouth of MILL lies within the Forks UGA. Between RM .1-.9, MILL flows outside of
the FUGA. Between (RM.9 — 1.3) the reach is located within the Forks UGA. It is zoned for
commercial timber use outside the UGA and is zoned for light residential development inside the
FUGA.

SHUWAH 20 & 30: On one side of Shuwah Creek is an area of farms and residential tracts; on
the other side are commercial forestlands. SHUWAH 20 encompasses almost all of the residential
parcels. SHUWAH 30 is almost entirely uninhabited.

SITKUM, S F SITKUM, and RAINBOW : According to recent studies, this system represents
the most untouched portion of the Olympic National Forest. The rivers flow through mature
ecologically complex forests and contain high quality spawning and rearing habitat for trout and
steelhead.

SOL DUC 30: This reach is in an area of relatively dense rural residential development and
potential for further development. The downstream segment of this reach (RM 12.7 - 17)
represents one of the largest floodways in WRIA 20 and an active channel migration zone. In
addition, this segment contains a very large critical aquifer recharge area, provides an important
source for spawning gravel recruitment, and offers highly valuable spawning grounds.

SOL DUC 50: As a middle reach of the Sol Duc River that flows close to US 101, this segment
contains a mix of relatively dense residential lots along the northern shoreline and uninhabited
timberlands along the southern shoreline. One of the most extensive wetlands in the Sol Duc
system is also located along the southern shoreline (RM 27.5- 29) in a large block of state lands.

WRIA 20 Draft ICR June 30, 2011 8|Page



Ozatte Tnbe

Pacific
Ocean

WRIA 20
Pacific Drainages

Clallam County, Washington

Clallam County Shorefine Master Program

L e

| Inventory and Characterization Map Key

Outline Mo, Mag Title
Sol Due River 50

Lake Creek 10

Sol Due River 30 - Shuwah Cr

Sol Duc River 30 {South)

Calawah River 10

Elk Creek

Bogachiel River 30 (North)
Bogachiel River 30 (South)
Bogachiel Rver 10

Sitkum Rive- - Rainbow Cr - Lost Cr

T ey

9|Page

WRIA 20 Draft ICR June 30, 2011



The Bogachiel River System
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Within the Bogachiel River system, a number of stream reaches qualify as shorelines of statewide
significance. The mainstem BOGACHIEL (RM 0 — 17.6) contains no reach breaks under the current
SMP. The portion of the Bogachiel that flows through the Forks Urban Growth Area (FUGA) extends
from approximately RM 8.9 to 10.1. Tributary reaches include the following: BEAR-BOGACHIEL (RM
0-4.2); DRY-BOGACHIEL (RM 0-.5); MAXFIELD 10 (RM 0-2.7); MAXFIELD 20 (RM 2.7-4.4); MILL (RM 0
—1.3); MURPHY 10 (RM 0- 1.7); MURPHY 20 (RM 1.7- 2.1); and DRY-BOGACHIEL (RM 0- .5). The
portion of MILL CR that is within the FUGA extends from RM .8- 1.3. The creek flows outside of
FUGA and then returns into FUGA boundaries (RM .1) upstream of its confluence with the
Bogachiel. The portion of Mill Creek that is outside of FUGA extends from RM 0.1 - .8.

Physical Environment

The headwaters of the Bogachiel River lie outside the current planning area in the steep terrain of
the Olympic National Park. As it enters the planning unit, it flows in a northwesterly direction with
several miles in close proximity to US 101. West of the Forks UGA, its largest tributary, the Calawah
River, flows into the Bogachiel. Downstream of the confluence, the River widens and meanders in a
westward direction through a broad alluvial valley. Beds of Pleistocene clay, sand, and gravel
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overlie the older rocks throughout most of this region. The Bogachiel ends at its confluence with the
Sol Duc River as both meet and flow into the Quillayute River. The Bogachiel riparian area within
SMP jurisdiction is composed of 80.3% closed canopy, 15.2% other natural vegetation, and 4.5%
non-forest.

Biological Resources

The Bogachiel River provides spawning and rearing habitat for spring, summer, and fall Chinook,
coho, and chum salmon as well as for winter steelhead. Small numbers of sockeye salmon were
reported to spawn in a portion of the Bogachiel near the mouth of the Calawah River. Records also
document limited numbers of pink salmon in the Bogachiel. The species reported in the tributaries
are presented in the tables for each reach. Healthy status was assigned to the following salmon
runs in the Bogachiel River system: fall and summer Chinook, fall coho, and winter steelhead. The
status of summer steelhead is designated as “unknown.” Other Bogachiel stocks are not listed in
the SaSl report.

Land Use and Altered Conditions

Throughout almost its entire length, the Bogachiel passes through private lands, much of which are
dedicated to commercial forestry uses. Residences and farms occupy significant blocks of the north
shoreline. The Bogachiel River attracts both bank and boat fishers due to abundant public access
opportunities and the low gradient and alluvial (and therefore less hazardous) character of its
reaches. Analyses report that the most significant concern with the lower Bogachiel system is
channel incision which may be caused by the lack of LWD. Elevated levels of sediment have been
detected and attributed to exposed unstable clay layers and resulting collapsing banks. The Limiting
Factors TAG assigned a “poor” rating for floodplain condition in the lower mainstem. The
mainstem’s riparian condition was rated as “poor” along the downstream segment (RM 0- 5.2) and
rated “fair” throughout the rest of the planning unit (RM 5.2 to 17.6). LWD levels are reported to be
“poor” throughout the Bogachiel except for a segment upstream of the Highway 101 Bridge (RM
16.2 - 17). Upstream of that portion, the LWD levels are rated as “poor”. Thus, the riparian
condition of the segment of the BOGACHIEL that passes through the FUGA has been rated as “fair,”
but the LWD condition of that segment has been rated as “poor.” Riparian condition and levels of
LWD in MAXFIELD 10 (RM 0-3) are reported to be “fair.” In BEAR — BOGACHIEL 10 and 20, LWD and
riparian conditions are “fair” from the mouth to RM 1. Above RM 1 both are considered to be
“good.” Several portions of the mainstem are on the 303(d) list for temperature exceedances,
including RM .9- 2.9; 7.6- 12.5; 12.9-14.2 and 14.9-16.6. A section of MAXIFIELD 10 (RM .5-1.3) was
also listed for temperature exceedances.

Transportation and Utilities

Numerous overhead and underground conductors located in the Bogachiel system are presented in
the stream reach tables. The following roads cross the Bogachiel mainstem: La Push Road at RM .9;
the Goodmain Mainline at RM 6.5; and US 101 at RM 16.3. Undie Road crosses BEAR-BOGACHIEL 10
near its mouth.

Shoreline Modifications

Armoring associated with bridges is found in a number of Bogachiel segments. Erosion and mass
wasting along the downstream end of the Bogachiel has required armoring to protect the La Push
Road Bridge and WDFW boat ramp at Three Rivers.

WRIA 20 Draft ICR June 30, 2011 11| Page



Public Access Opportunities

The Bogachiel River is a highly-regarded destination river and one of the best coastal rivers for
steelhead fishing. Boat ramps at the US 101 bridge, the Bogachiel Fish Hatchery and Three Rivers
provide access to most of the river. These segments are less treacherous than the Calawah or Sol
Duc Rivers and do not demand the technical expertise and experience needed to navigate more
difficult rapids. In addition, walk-in access is available, because much of the river flows close to US
101 from RM 11 through RM 16. Additional access opportunities may be available through land in
public ownership opposite Furhman Road at RM 14.7- 15.3. Other opportunities may be present
along Maxfield Creek at the Goodman Mainline Bridge (RM 1.1) and at RM 1 of Murphy Creek.

Restoration Opportunities

Knotweed control throughout the Bogachiel drainage was designated a top priority in the Quileute
Reach Assessment. In addition, two culverts along Dry Creek were reported to be potential projects
in 2007. The Lead Entity Strategy and the Quileute assessment for the Bogachiel system listed a
project that lies beyond the shorelines of Mill Creek covered by the SMP (replacement of the
Russell Road Mill Creek Culvert). A Bear Creek culvert was also identified by the Quileute Reach
Assessment, but its location was not specified. The Limiting Factors Assessment included general
recommendations, such as improvement of riparian buffers to increase the supply of LWD;
decrease inputs of coarse and fine sediments; expansion of channel complexity and roughness; and
reduction of flow limitations to fish passage.

Protection Opportunities

As with most shorelines of WRIA 20, the proposals for new development along the Bogachiel have
been limited in the past 20 years. However, three segments of the mainstem should be given
careful consideration, if development permits are sought. One segment is the downstream portion
that contains active channel meander zones. This portion includes active landslide and erosion
zones and extremely valuable spawning beds. It is close to the population centers of La Push and
Three Rivers and offers easy access to paved roads. Building pressure is likely in the future. The
second segment of the mainstem includes a portion within the Forks UGA. This reach passes
through a critical aquifer recharge area and may include associated wetlands at the mouth of Mill
Creek. Though sparsely populated, this area is within the UGA and as such is expected to be
developed in the future. The third segment requiring some focused attention is the mainstem
portion that parallels US 101. The river’s floodplain is wide with the river migrating over an
expansive area. Associated wetlands may be present to the east of the mainstem and west of the
highway. Almost all of the lands surrounding the river are privately owned and subject to RW5
zoning rules.
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BOGACHIEL Reach: RM 0to 17.6
Forks UGA: RM 8.9-10.1

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality
Sediment Transport

Vegetative
Temperature

LWD

Sediment Transport

Habitat

Physical space and
condition; Food
Production and

South (west) shore: Land use: all CT except R: RM 0-.9; RM 5.5
-6.1; RM 15.5- 17.2; Zoning: all CF except RW5: RM 4.7-5.8
and RM 15.2-17.2 and TC: RM 16-16.2 (Bogachiel State Park)
North shore: Land use: CF with blocks of R and Ag at RM .5-.8;
RM 5.5-5.6; RM 5.8-6.5 (Goodman Mainline); RM 10.7-11; RM
12; RM 13.6-13.8; RM 15.4- 15.9; Zoning: NC RM 0-2; RW5 at
following: RM 4.7- 6.8; RM 10-16.2 & RM 17-17.6

Forks UGA: RM 8.9-10.1; Land use along north shore: R —
zoning URL

WDFW boat ramp and steelhead hatchery at the RM 4.8 (edge
of FUGA); WDFW Wilson Rd Boat Ramp RM 5.5; Bogachiel
State Park RM 16; Boat ramp at 101 Bridge (RM 16.3) and at
RM 17 (Kallman Rd);Access opportunity: Furhman Rd at public
lands RM 14.7- 15.3

Overhead conductors at RM 1; 2; 15.3; 16; Underground at RM
11.8; 12.3;13.6; 14.5; 15.4; & 17; Underground in FUGA at RM
9.7

Temperature exceedances: RM .9-2.9; 7.6- 12.5; 12.9-14.2;
14.9-16.6;Very wide floodplain from RM 0-5; RM 8.9-17.6 (all
of FUGA); Critical aquifer recharge area (CARA) throughout
main channel; Associated extensive CARA at RM 2.2; 3.2; 6.1-
6.5; 7.5-11; 11.2-13.8; Potential associated wetlands at RM 3.2;
7.6-8.2; 13.3; Seismic soils RM .8- 1; RM 4.5- .7;

Landslide hazard zones: RM 1—-1.7; RM 2.2-2.3; RM 3.2-3.5;
RM 7-7.5; RM 9.5; RM 11- 13.5; RM 14.8- 16; RM 16.5-16.9
Erosion hazard zone -- RM .8 (north of LaPush Rd bridge); RM
4.2-4.4; RM 6.2-6.5;

Riparian cover in SMP zone: 86.2% closed canopy; 10.1% other
natural vegetation; 3.6% non-forest

Riparian condition previously rated “poor” RM 0- 5.2; Rated
“fair” RM 5.2 to 17.6;LWD rated “poor” throughout, except RM
16.2 — 17 which is rated “good”

All species of salmon present but sockeye only below RM 8.8
(Calawah); Winter steelhead, fall, spring and summer Chinook
spawning throughout; Fall chum spawning RM 0- 16.3; Sockeye

Hydrologic
Good

Vegetative
Good

Habitat
Good

delivery spawning RM 6.7- 8.8; Summer steelhead present but no
Spawning; spawning; No fish blockage

Overwintering

Blockage
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BEAR-BOGACHIEL 10 Reach: RM 0-3
BEAR-BOGACHIEL 20 Reach: RM 3-4.2

Shoreline Processes & Indicators of Conditions Function
Functions Rating
Shoreline Uses Land use all CT
Land Use & Zoning Zoning—all CF
None
Public Access
No utilities
Utilities
Hydrologic Wide floodplain at mouth Hydrologic
Water Quality Potential associated wetlands at mouth Good
Sediment Transport No impairments
Erosion hazard area: both sides at RM .8
Landslide: RM 2.1-3.5 (no data upstream)
Vegetative Riparian cover in SMP zone: Vegetative
Temperature BEAR-BOGACHIEL10: 96% closed canopy; 1.6% other natural Good
LWD vegetation
Sediment Transport BEAR-BOGACHIEL20: 100% closed canopy
Riparian and LWD condition rated “fair” RM 0-1; Rated “good” RM 1-
3.1; Not rated RM 3.1-4.2
Habitat Coho, fall Chinook spawning Habitat
Physical space and No summer steelhead, chum, sockeye, spring and summer Chinook Good
condition Winter steelhead spawning RM 0- 3.9; Rearing RM 3.9 -4.1;
Spawning Present 4.1- 4.2
Overwintering
Blockage
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DRY-BOGACHIEL Reach: RM 0-.5

Shoreline Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline Uses

Land use all CT

Land Use & Zoning Zoning—all CF

Public Access No access No
opportunities

Utilities No utilities

Hydrologic No 303(d) listing Hydrologic

Water Quality Erosion hazard area RM .1 Good

Sediment Transport Landslide hazard RM .4

Vegetative DRY-BOGACHIEL: 98.8% closed canopy; 1.2% other natural Vegetative

Temperature vegetation Good

LWD LWD and riparian conditions not rated

Sediment Transport

Habitat Habitat

Physical space and condition Coho and winter steelhead spawning throughout Good

Food Production and delivery | No summer steelhead, chum, sockeye, spring and summer

Spawning Chinook

Overwintering

Blockage
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MAXFIELD 10 Reach: RM 0-2.7
MAXFIELD 20 Reach: RM 2.7-4.4

Shoreline Processes Indicators of Conditions Function
& Functions Rating
Shoreline Uses Land use: all CT
Land Use & Zoning Zoning: all CF
Remote

Public Access

No access established; access to public block at Goodman Mainline
Bridge logging road

opportunity

Utilities No utilities
Hydrologic Hydrologic
Water Quality Very wide floodplain at mouth
Sediment Transport Erosion and landslide hazard areas throughout both reaches
Vegetative MAXFIELD 10: 92.7% closed canopy; 7.3% other natural vegetation Vegetative
Temperature MAXFIELD 20: 91% closed canopy; 9% other natural vegetation Good
LWD Temperature exceedance RM .5- 1.3
Sediment Transport Riparian condition rated “fair” RM 0- 1; “good” RM 1- 3
Not rated 3- 4.4
LWD rated “fair” RM 0-3
Habitat Habitat
Physical space and Coho spawning above RM .5; Fall Chinook spawning RM 0- 2.8; Fall Good
condition chum spawning RM 0- 1.3; Winter steelhead spawning RM 0-4, but not
Food Production and | present RM 4-4.4
delivery No sockeye, spring and summer Chinook, summer steelhead present
Spawning
Overwintering
Blockage
WRIA 20 Draft ICR June 30, 2011 16 |Page




MILL Reach: RM 0 - 1.3

Shoreline
Processes &

Indicators of Conditions

Function Rating

Functions
Shoreline Land use: CT (outside FUGA) and CT + R (inside FUGA)
Uses Zoning: RWS5 (outside FUGA) and URL (inside FUGA)
Land Use &
Zoning

Public Access

Private ownership throughout

No known
opportunities

Utilities Overhead conductor at RM 1.3

Hydrologic

Water Quality | Very wide floodplain at mouth Hydrologic
Sediment Potential associated wetlands in FUGA (RM .9- 1.2) and outside FUGA Good
Transport (RM.1-.2)

Vegetative

Temperature MILL: 91.8% closed canopy; 8.2% Non forest. Vegetative
LWD LWD and riparian condition not rated Good
Sediment

Transport

Habitat Habitat
Physical space | Coho, fall Chinook, fall chum spawning Good

and condition | No sockeye, spring or summer Chinook

Spawning Summer steelhead present but no spawning

Overwintering | Winter steelhead spawning and rearing RM 0-.9; spawning .9-1.3

Blockage
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MURPHY 10 Reach: RM 0- 1.7
MURPHY 20 Reach: RM 1.7- 2.1

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses

Land use: all CT

Land Use & Zoning Zoning: all CF
Public Access None No opportunities
Utilities No utilities
Hydrologic . . Hydrologic
Water Quality Wld(.e roodlpIacljn |?; mhouthCl X X Good
Sediment Transport Erc.>5|o.n or. andslide hazard zone throughout
Seismic soils RM 1.5 to 2.1
Vegetative URPHY 10: 92.1% clci B oo oth | . Vegetative
Temperature MURP : 92.1% closed canopy; 7.9% other natura vegetat!on Good
LWD MURPHY 20: 92.7% closed canopy; 7.3% other natural vegetation
sediment Transport LWD and riparian conditions not rated
Habitat h A h h Habitat
Physical sgiace and Coho spawning t' roughout reac .es Good
condition Fall chum spawning RM 0-1.4; Winter steelhead
Spawning spawnll?g RM O-.1.9 and not press'nt 1.5-2.1; bead
Overwintering No sockeye, spring or summer Chinook, summer steelhea
Blockage
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The Calawah River System
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The Calawah River is the largest tributary of the Bogachiel River and is formed by the confluence of
the north and south forks of the Calawah. The two forks of the Calawah, CALAWAH N 10 and 20 (20
miles long) and CALAWAH S 10 (6 miles relevant to this report) originate in the Olympic Mountains.
All but one mile of the South Fork Calawah within the SMP study area flows exclusively through
federal and state commercial forest lands; a one mile stretch near the mouth serves as an eastern
boundary of the Forks Urban Growth Area (FUGA) (RM 0-1). The Calawah’s North Fork is 20 miles
long and flows through a mix of private and public commercial forest lands before it empties into
the mainstem at the FUGA boundary. Two relatively short tributaries— ALBION (.9 miles) and
PISTOL (2.2 miles), flow into the north fork. The Calawah’s south fork is fed by more numerous and
significant tributaries including HYAS (3.8 miles) Creek and the SITKUM system which in turn
includes the mainstem river (12.7 miles), SITKUM N (2.3 miles) and RAINBOW (RM 0-.6). LOST (2.3
miles), also a tributary of the South Fork, flows in and out of the Olympic National Park. The
segment from RM 1.5 to 2.3 is included in the study area. The mainstem reaches-- CALAWAH 10
(RM 4.9- 6.9), CALAWAH 20 (RM 6.9 to 10) and CALAWAH 30 (RM 10 to 10.9), and a segment of its
tributary, Elk Creek-- pass alongside or through the (FUGA).
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With the exception of the stream reaches that flow through FUGA and the reach to the west of
FUGA, the shoreline surrounding the Calawah system contain few residences and are far from
utilities and paved roads.

Physical Environment

The Calawah River drainage basin covers 47.8 square miles as the river flows west in a wide arc
from the northwestern Olympic Mountains. Elevations within the basin range from about 100 feet
to 3,750 feet, with most of the highest ridge tops rising over 3,000 feet. Precipitation varies from
100 to 140 inches per year from north to south across the watershed; it occurs as rain in the
lowlands and a mix of rain and snow in the higher elevations. The north fork reaches, CALAWAH N
10 and 20, are long, linear and very confined river channels , with a limited section of somewhat
extended floodplain between RM 8 and 15.5. The North Fork Calawah watershed has 220 miles of
perennial streams. The valley has been shaped by continental glacial processes. The glacial outwash
that fills the channel causes CALAWAH N 10 to go dry every summer from about RM 8 to 16.
Because the outwash is wide, deep and extremely porous, dewatering in the lower few miles of this
reach also may occur in the winter months. The dewatered portion reduces rearing habitat on
CALAWAH N 10 by nearly 50% in the summer, but the sub-surface flow cools the lower reach.
Where the flow re-emerges at the surface (roughly RM 7.5), CALAWAH N 10 temperatures are very
low. Several tributaries to the drying reach flow year round and provide critical summer and winter
rearing habitat.

The south fork, CALAWAH S 10 is the larger of the two forks, with most of it lying outside SMP
jurisdiction within the ONP. CALAWAH S 10 and SITKUM border the Olympic Mountains on the
eastern edge of WRIA 20. Both rivers move in a westerly direction with a combined watershed area
of about 72 square miles. The river channel is less confined than CALAWAH 10 and 20, with more
channel migration areas and a wider floodplain through most of the reach. Historically, the
watersheds were dominated by old-growth Sitka spruce, western hemlock and alder; the conditions
have been altered to now be dominated by 37% alder in the riparian zones. The Calawah riparian
area within SMP jurisdiction is composed of 83.4% closed canopy, 15.3% other natural vegetation,
and 1.4% non-forest.

Biological Resources

The Calawah system’s Chinook, coho and winter steelhead stocks have been rated as healthy. The
conditions of the Calawah’s sockeye, summer steelhead and chum stocks are unknown. The
mainstem Calawah contains spawning habitat for fall, spring and summer Chinook, as well as winter
steelhead. Coho, fall chum, sockeye and summer steelhead are present throughout the mainstem.
One of the most productive areas for coho spawning and rearing is found in the Elk Creek reaches.
It is reported that 30% of the coho in the entire Calawah system spawn in Elk Creek. ELK 10 provides
fall Chinook rearing habitat (RM 0-.8 and RM 1.1-1.6) and a short stretch of spawning habitat at RM
1. Winter steelhead spawn throughout ELK 10, 20 and 30. Summer steelhead are present
throughout all ELK reaches.

Spawning habitat is limited in the north fork reaches and its quality has been rated as “fair”
throughout the drainage. The quantity of pool habitat rated “poor” to “fair” throughout CALAWAH
N 10 and 20. ALBION and PISTOL were rated “poor.” Pool spacing was “poor” in CALAWAH N 10 and
PISTOL, but “fair” in CALAWAH N 20 and ALBION. The north fork reaches CALAWAH N 10 and 20 are
used extensively by Chinook, coho and steelhead. Fall Chinook spawn in the first 13.3 miles of

WRIA 20 Draft ICR June 30, 2011 20|Page



CALAWAH N 10, but their presence has been documented up to RM 17. Spring Chinook spawn at
the mouth of CALAWAH N 10; both spring and summer Chinook are present up to RM 4. Coho
spawn throughout the entire north fork and in small tributaries. Spring and summer steelhead
spawn throughout CALAWAH N 10 and 20. Winter steelhead are distributed throughout the north
fork and its tributaries. Chum are documented in the first 11 miles of CALAWAH N 10. Resident
cutthroat trout and mountain whitefish occur throughout the watershed as well as common
sculpins and Pacific lampreys.

Fish habitat is abundant in the south fork and the Sitkum River. The CALAWAH S 10 and SITKUM
watersheds contain 50.6 miles of fish-bearing streams; anadromous species use 31.4 miles and
resident species 19.2 miles. Steep gradients and waterfalls form natural barriers for anadromous
fish use, but there are no records of non-natural barriers. In CALAWAH S 10 and SITKUM, the
guantity of pool habitat rated “fair” to “good,” and “good” in HYAS. CALAWAH S 10 and SITKUM are
also heavily utilized by Chinook, coho and steelhead. Fall Chinook spawn in CALAWAH S 10 well into
the ONP and in lower HYAS, LOST and SITKUM, and are present in SITKUM from RM 2 to 3. Spring
Chinook spawn in CALAWAH S 10 and lower SITKUM. Summer Chinook spawn in the first 6 miles of
CALAWAH S 10 and in lower SITKUM and are present in SITKUM from RM 1.5 to 3. Coho spawn in
lower SITKUM and LOST and in CALAWAH S 10. They are present in CALAWAH S 10, SITKUM and
some small tributaries. Sockeye spawn and are present in parts of CALAWAH S 10 and SITKUM.
Summer steelhead are present in CALAWAH S 10, lower SITKUM and LOST. Winter steelhead spawn
in CALAWAH S 10, lower HYAS and LOST, and are documented in HYAS, SITKUM, upper LOST and a
few small tributaries. Chum are distributed in the first 5 miles of CALAWAH S 10. Pacific lamprey
and mountain whitefish are present in the lower mainstem of both watersheds but information on
their location and populations is very limited. Resident and anadromous cutthroat trout and
sculpins are also found throughout most of the watersheds. CALAWAH N 10 and 20 contain the
same populations as those found in CALAWAH S 10 and SITKUM. There are three eagle’s nests on
CALAWAH S between RM 3 and 3.5, one on SITKUM at RM 1, two on CALAWAH 10 at RM 3.5 and
RM 6, and one on CALAWAH 20 at RM 8.

Land Use and Altered Conditions

Almost all of the Calawah/Sitkum shorelines are designated for commercial timber uses. The
shorelines dedicated to residential land uses include the reaches that border and pass through the
Forks UGA: CALAWAH 10, most of CALAWAH 20 and 30, and the first 1.5 miles of CALAWAH S.
These reaches include areas zoned as Industrial (M), Western Region Rural Low (RW5), Tourist
Commercial (TC), Public (P) and Urban Residential Low Density zone (URL). Between RM 1.5 and
2.25, CALAWAH S is in state ownership. Aside from a segment of HYAS, which is in private timber
production, the rest of the south fork and Sitkum watershed is owned by the U.S. Forest Service and
assigned Late Successional Reserve status, in which only thinning is permitted. The north fork and
its tributaries are in a combination of state, federal and private timber. All of the streams in the
Calawah/Sitkum watersheds all rated Class AA (extraordinary) by the Department of Ecology.

CALAWAH N 10 and 20: Recent studies have indicated that habitat conditions are improving with
the reduction in timber harvests in the surrounding watershed. Previous evaluations report that this
watershed has been impacted by a long history of logging and associated road density is high in the
CALAWAH N 10 headwaters. Within the subbasin, channel instability has led to “poor” ratings for
floodplain conditions. Road failures have triggered mass-wasting events during peak flows in
CALAWAH N 10. In CALAWAH N 10 and 20, the steep upper tributaries contribute most of the
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sediment. Vegetation age is mature in contrast to other western Washington watersheds, resulting
in a “good” rating for hydrologic maturity. CALAWAH N 20 has wide buffer zones and “good “LWD
levels, LWD recruitment potential, and riparian conditions. CALAWAH N 10 and 20 and PISTOL have
naturally low shade impact. ALBION maintains good stream temperatures, even during low flows.
Although high water temperatures have been recorded throughout CALAWAH N 10 and 20, they
are usually due to natural conditions (such as naturally unshaded areas) and not degraded habitat,
resulting in a “good” water quality rating. Groundwater flows and upwellings also help to lower
stream temperatures. For the most part, pH and dissolved oxygen (DO) levels are within state
standards except for one site in lower CALAWAH N 10 that had small exceedances of both and a
second site between RM 16.3 to 17.3, which also had some DO exceedances.

CALAWAH S 10 and SITKUM: Recent studies have identified this area as “in recovery from past
timber harvests.” Riparian conditions are overall “good” for SITKUM, and “fair” for HYAS. Most of
the riparian zones in the south fork and Sitkum watersheds are hydrologically mature. Near-term
LWD recruitment potential is high for CALAWAH S 10, LOST, and most of SITKUM and SITKUM N,
but lower for RAINBOW. Naturally low shade exists throughout the majority of lower CALAWAH S
10 and lower SITKUM. Previous evaluations report that this watershed has been impacted by a long
history of logging. Road density is high in SITKUM, RAINBOW and CALAWAH S 10 which rated
“poor” for channel stability. The erosion from these riparian roads is believed to contribute to
dewatering of HYAS, SITKUM N and RAINBOW. These tributaries previously rated “poor” for water
quantity. Mass wasting was a major problem in SITKUM, which rated “poor” for channel stability
and HYAS as well. These mass wasting events also caused debris flows, which end up acting as
barriers for anadromous fish and causing channel aggradation. Sedimentation and surface erosion
were further results of riparian roads and channel instability. The streams along CALAWAH S 10
rated “poor” for sediment quantity due to excessive sedimentation. There has been an increase in
peak flow events in CALAWAH S 10 and SITKUM since 1990, leading to more landslides. The 2008
303(d) list shows three impairments for the Calawah/Sitkum watershed: a temperature exceedance
in SITKUM from RM 2.3 to 3.7, another along CALAWAH S 10 from just below RM 6 up into ONP and
a third on CALAWAH 10 at the mouth of the Bogachiel. Seasonal water levels in the Calawah/Sitkum
watershed can change dramatically. The subbasin has about 5% of the claimed and allocation water
for WRIA 20. Most of the water withdrawals and diversions are in and around the Forks UGA.

Transportation and Utilities

A PUD primary underground conductor line serves the City of Forks at RM 6.9 on CALAWAH
10.There is a PUD ArcFM transmission line where Highway 101 crosses CALAWAH 20 and PUD
primary underground conductor lines from RM 6.9 to 8.5 on the same reach.

PUD primary underground conductor lines approach the riparian zone on ELK 10 between RM .5
and 1. An overhead conductor line crosses ELK 10 on Calawah Way at RM .9.

PUD primary overhead and underground conductor lines run down Calawah Way along CALAWAH S
10 just below RM 1. These lines are part of the power supply for the Forks UGA. Forest Service
Road 29 parallels the first 5 miles of CALAWAH S 10.

Shoreline Modifications

Armoring exists on CALAWAH 20 under the Highway 101 Bridge. Logging roads cross the Calawah
and its tributary rivers in various places throughout the subbasin. Some armoring may exist at those
sites.
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Public Access

Within the FUGA, public access to the mainstem is available at the WDFW boat launch adjacent to
the US 101 Bridge over CALAWAH 20. To the east of the bridge, private residences are located along
the FUGA shoreline, limiting opportunities for public access. To the west, lies a block of private
ownerships with few residences. Outside of FUGA, much of the south fork and its tributaries flow
through the Olympic National Forest. The Forest Service maintains Klahanie Campground on
CALAWAH S 10. Logging roads provide abundant access opportunities to many of the south fork and
Sitkum reaches. An additional opportunity for public recreational access at RM 3 of CALAWAH 10
has been under discussion. This is the site of a dramatic oxbow that is close to La Push Road. A
conservation organization is interested in acquisition of that site for dedication to conservation and
recreational uses.

Restoration Opportunities

Forest Service logging roads were often constructed to follow closely alongside major rivers and
streams. Sedimentation from these roads is considered among the highest priority problems in this
subbasin. Restoration of adequate LWD levels has been identified as a restoration priority in the
north fork drainage.

Data Gaps

Sockeye, fall chum and summer steelhead stock status is currently undocumented. Stray sockeye
and chum are thought to be present, but their locations are unknown. Fine sediment levels in
gravels and inter-gravel DO levels are undocumented.

WRIA 20 Draft ICR June 30, 2011 23|Page



CALAWAH 10 Reach: RM 0 - 6.9

FUGA: RM 4.9- 6.9

Shoreline Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality

Sediment Transport

Vegetative
Temperature

LWD

Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

Land use—Mostly in commercial timber, low
amount of residential

Access lower river on foot trail near Bogachiel
Hatchery; almost all private shorelines; small
section of DNR land RM 4.5 and at the
wastewater treatment site on Nottingham Way in
Forks UGA (likely not compatible with public
access )

PUD primary underground conductor line serving
City of Forks at ¥~ RM 6.9

Critical aquifer recharge area—RM 0-1.7, 2.4-4.4,
5-6, 6.7-6.9;

Wide floodplain—RM .8-1, 1.7-2.4, 3.3-3.6, 5.3-
5.5;

Wide Floodway—RM .7-1, 2.7-3.1, 4.7-4.9
Landslide hazard zone—RM 0 to 6.9

Active channel migration and meander
throughout reach

CALAWAH 10: 90.6% closed canopy; 9.3% other
natural vegetation; 0.1% Non-forest

303(d) temperature exceedance at mouth of
Bogachiel. Cause may be naturally unshaded
riparian conditions

LWD not rated in mainstem

Fall, spring and summer Chinook, and winter
steelhead spawn throughout entire reach; Coho,
fall chum, sockeye and summer steelhead are
present throughout reach; All stock statuses
healthy except fall chum and summer steelhead:
unknown, and sockeye: undocumented

Eagle’s nests at RM 3.5 and RM 6

Shoreline Uses

Potential opportunity at
Oxbow at RM 3:
Conservation group
interested in acquisition
for recreational trail

Hydrologic
Good

Vegetative
Good

Habitat
Good
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CALAWAH 20 Reach: RM 6.9 -10
FUGA: Entire Reach South Shoreline

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality
Sediment Transport

Vegetative
Temperature

LWD
Sediment Transport

South Shoreline: Within FUGA: zoned as Industrial
(M), Tourist Commercial (TC), Public (P) and Urban
Residential Low Density zone (URL)

North shoreline: outside FUGA: all CT

FUGA: WDFW boat launch adjacent US 101 Bridge

PUD ArcFM transmission line where HY 101
crosses CALAWAH 20; Underground conductor
lines near riparian zone from RM 6.9 to 8.5

No 303(d) listings

Armoring at HY 101 bridge

Critical aquifer recharge area: RM 6.7-8.2 (within
FUGA); RM 9.2-9.8 (on north side of river only)
Floodway—RM 7.6-7.9 (within FUGA)

100-year Floodplain—RM 8.8-9 (within FUGA), 9.2-
9.4 (primarily outside FUGA)

Meander around RM 8

Landslide hazard zone—RM 6.9-Elk Creek (RM 9.5)

CALAWAH 20: 76.7% closed canopy; 17% other
natural vegetation; 6.3% Non-forest
No riparian or LWD rating

Shoreline Uses

South shoreline is lightly
populated, but within the

urban growth area;
northshoreline is

commercial forestlands.

Hydrologic
Good

Vegetative
Good on northshore

Fair on southshore

Habitat Fall Chinook spawn throughout the reach and rear | Habitat
Physical space and at the Elk Creek confluence; Spring and summer Good
condition Chinook and winter steelhead spawn throughout;
Food Production and | Coho, fall chum, sockeye and summer steelhead
delivery documented as present throughout reach
Spawning Fall, spring and summer Chinook, coho and winter
Overwintering steelhead all have healthy stock statuses; Fall
Blockage chum and summer steelhead are unknown;

Sockeye is undocumented (SASI, 2004

Eagle’s nest at RM 8
WRIA 20 Draft ICR June 30, 2011

25| Page



CALAWAH 30 Reach: RM10-10.9

FUGA: RM 10-10.9

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality
Sediment Transport

Vegetative
Temperature

LWD

Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

North shore all in private CT
South shore zoned as Urban Residential Low
Density (URL)

No known public access

No utilities

No 303(d) listings

No geohazard areas

Critical aquifer recharge area: RM 10.1-10.9
100-year Floodplain—RM 10.1-10.7
Meander between RM 10 and 10.9

CALAWAH 30: 90.1% closed canopy; 9.4% other
natural vegetation; 0.5% Non-forest
No previous ratings

Fall, spring and summer Chinook and winter
steelhead spawn throughout entire reach; Coho,
fall chum, sockeye and summer steelhead are
present throughout reach;

Fall, spring and summer Chinook, coho and winter
steelhead all have healthy stock statuses; fall chum
and summer steelhead are unknown; sockeye is
undocumented.

Shoreline Uses

Hydrologic
Good

Vegetative
Good

Habitat
Good
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CALAWAH S 10 Reach: RM 0-6
Forks UGA: RM 0-1

Shoreline Processes
& Functions

Indicators of Condition

Function Rating

Shoreline Uses
Land Use & Zoning

RM 0-1 zoned as Urban Residential Low Density zone (URL); RM
1-2.2 commercial timber owned by the state; RM 2.2-6 federal
timber land

Shoreline Uses

Small portion of west
shoreline within the
UGA, the remaining

portion is
uninhabited
Public Access Access available through state and federal land and by Forest
Service Road 29, which parallels the first 5 miles of the reach
A PUD primary underground conductor line approaches the
Utilities reach at RM .7
Hydrologic Critical aquifer recharge area—RM 0-2.2
Water Quality 100 year floodplain—RM 2.2-6 (narrow floodplain)
Sediment Transport Erosion zone—RM 1.5 Hydrologic
High road density Fair
Erosion due to riparian roads
No 303(d) listings
Erosion due to riparian roads
No known ratings
Channel stability considered “poor”
Vegetative CALAWAH S 10: 96.2% closed canopy; 3.1% other natural
Temperature vegetation; 0.7% Non-forest
LWD Key pieces of LWD—“poor” Vegetative
Sediment Transport Small LWD—“poor” to “good” Good
LWD recruitment potential—“good”
Habitat Fall, spring and summer Chinook spawn from RM 0-6; coho
Physical space and spawn from RM 5.8-6 but are documented from RM 0-5.8; fall Habitat
condition chum are documented from RM 0-5; sockeye spawn from RM Good
Food Production and | 4.2-5.6 but are documented throughout the rest of the reach;
delivery summer steelhead are documented from RM 0-6; winter
Spawning steelhead spawn throughout entire reach. Fall, spring and
Overwintering summer Chinook, coho and winter steelhead all have healthy
Blockage stock statuses. Fall chum and summer steelhead are unknown.
Sockeye is undocumented. (SASI, 2004)
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ELK 10 Reach:RM 0 - 1.6
FUGA: RM 0- 1.4

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

ELK 10 flows through the FUGA RM 0- 1.4;
RM 1.4- 1.6 of reach outside FUGA

Land use: East shoreline CT; zoning URL
West shoreline R; zoning URL, LD and P
DNR lands borders east shoreline at RM 1.6

Most of the reach is in private land, but it can be accessed
through the state owned timber (RM 1.6)

Shoreline Uses
Most of segment
wholly in the UGA

Utilities Underground conductor lines approach the riparian zone

between RM .5 and 1; overhead conductor line crosses ELK 10

on Calawah Way at RM .9
Hydrologic No (303)d listings Hydrologic
Water Quality Floodway: RM .3-.4, .5-.6, 1.4-1.6 Good
Sediment Transport 100-year Floodplain: RM .3, .9-1.3 (on east side of ELK 10, on

UGA boundary), 1.4-1.6

Landslide hazard zone—RM 0-0.2

Erosion hazard zone—around RM 1.5

No known ratings
Vegetative ELK 10: 88.5% closed canopy; 3.8% other natural vegetation; Vegetative
Temperature 7.7% Non-forest Good
LWD No known ratings
Sediment Transport
Habitat Habitat
Physical space and Riparian roads impact ELK 10 between RM 1-1.6, affecting Good
condition coho, steelhead and fall Chinook; Fall Chinook spawn around
Food Production and | RM 1 and rear from RM 0-.8 and RM 1.1-1.6; winter steelhead
delivery spawn throughout the reach; summer steelhead are
Spawning documented throughout.
Overwintering Habitat rating is “fair” from RM 1-1.6 due to riparian road
Blockage impact, but fall Chinook, coho and winter steelhead all have

healthy stock status ratings; summer steelhead status is

unknown.

WSC Study: reported extremely valuable coho habitat present

(33% of Calawah coho redds); local residents question the

accuracy of WSC studies
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ELK 20 Reach: RM 1.6-3.5

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic

Almost entirely in private commercial timber
production; some state timber approaches the reach
atRM 1.7 and 2.9

Water supply intake for City of Forks

Conservation land acquisition project maintained by

North Olympic Land Trust

No utilities

No 303(d) listings.

Shoreline Uses

Much of reach owned by
Land Trust

and dedicated to
conservation purpose

Potential access opportunity

Water Quality Floodway: RM 1.6-2 Hydrologic
Sediment Transport 100-year floodplain: RM 1.6-2 (south shore only) Good
Erosion hazard from RM 1.8-2 (south shore only)
Landslide hazard from RM 1.9-2.1 and at RM 2.5.
WSC: Good condition w/ LWD, pools alternating with
shallow gravel, w/ refugia, buried logs; cooled and fed
by underground water
Vegetative ELK 20: 97.8% closed canopy; 2.2% other natural
Temperature vegetation. Vegetative
LWD Recent assessment by WSC highly productive; Good
Sediment Transport naturally reseeded multi-storied canopy with old snags
resembling old growth on valley floor
WSC: All attributes of excellent spawning and rearing
habitat allows coho juvenile to thrive until fall water
levels connect pools to main channel
Habitat
Physical space and Riparian roads impact ELK 20 from RM 1.6-3.5, Habitat
condition affecting coho and steelhead Good
Food Production and | Coho and winter steelhead spawn throughout reach;
delivery summer steelhead are documented throughout; Coho
Spawning and winter steelhead all have healthy stock status
Overwintering ratings; Summer steelhead status is unknown.
Blockage WSC: Extremely important spawning habitat (for 30%
of Calawah coho) in Elk Creek
Habitat rating is “fair” from RM 1-1.6 due to riparian
road impact
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ELK 30 Reach: RM 3.5 -4

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality

Sediment Transport

Vegetative
Temperature

LWD
Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

ELK 30 is entirely within state and federal
commercial timber lands

The state and federal ownership allows access to
entire reach

There are no utilities in ELK 30

No 303(d) listings.
Erosion hazard zone from RM 3.5-3.8
No known ratings

ELK 30: 100% closed canopy
WSC analysis (see ELK 20)

Coho and winter steelhead spawn throughout
Summer steelhead present throughout

Coho and winter steelhead have healthy stock
status; Summer steelhead has unknown stock
status

WSC: Considered extremely important spawning
habitat (for 30% of Calawah coho).

Shoreline Uses

Potential access opportunity

Hydrologic
Good

Vegetative
Good

Habitat
Good
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SITKUM Reach: RM 0 - 12.7
N F SITKUM & RAINBOW CR

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality
Sediment Transport

Vegetative
Temperature

LWD

Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

Land use: CT: RM 0- 3.5; RM 10-12.7; and P: RM 3.5-10
Zoning: CF throughout

Federal ownership allows access to entire reach Large
portions dedicated to public use

No utilities

No 303(d) listings.
Erosion hazard zone from RM 3.5-3.8
WSC Study indicates high quality intact system

SITKUM: 98.2% closed canopy; 1.8% other natural
vegetation; SITKUM N: 98.6% closed canopy; 1.4% other
natural vegetation; RAINBOW:100% closed canopy.
Mature ecologically complex forests largely untouched

Coho spawn up to RM 2; present RM 2-3; not present RM
3-12.7, NF Sitkum & Rainbow; Fall Chinook spawn RM 0-2;
present to RM3; not present RM 3-12.7, NF Sitkum &
Rainbow; Sockeye spawn RM 0-.9; present to RM 1.5; not
present RM 1.5-12.7, NF Sitkum & Rainbow

Spring Chinook spawn RM 0-1.5; not present RM 1.5-12.7,
NF Sitkum & Rainbow; Summer Chinook spawn RM 0-1.3;
present RM 1.3- 3; not present 3-12.7, NF Sitkum &
Rainbow; Winter steelhead spawn RM 0-1; present RM 1-
9.8; not present 9.8-12.7, NF Sitkum & Rainbow

Summer steelhead present RM 0-5.5; not present RM 5.5 —
12.7, NF Sitkum & Rainbow; No fall chum

WSC studies indicate very high quality rearing habitat

for trout and steelhead

Shoreline Uses

Potential access
opportunity

Hydrologic
Good

Vegetative
Good

Habitat
Good
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LOST CR Reach: RM 1.5-2.3

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality

Sediment Transport

Vegetative
Temperature

LWD
Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

Landuse: CT; Zoning: CF throughout

Federal ownership allows access to entire reach

No utilities

No 303(d) listings
WSC Study indicates high quality intact system

LOST: 100% closed canopy.
Mature, ecologically complex forests largely
untouched

Critical low water rearing refugia for coho

Coho and winter steelhead spawn throughout
Summer steelhead present throughout

No sockeye, fall, spring, summer Chinook, fall
chum; Coho and winter steelhead have healthy
stock statuses; Summer steelhead has unknown
stock status.

WSC: High quality rearing habitat

Shoreline Uses

Potential access opportunity

Hydrologic
Good

Vegetative
Good

Habitat
Good
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The Dickey River System
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Clallam County

Jefferson County

The Dickey River is a major tributary that drains into the Quillayute River about 1.5 miles from the
Pacific Ocean. The Dickey Watershed extends from the mouth near sea level to ridge tops reaching
1,200 to 1,400 feet in elevation. Most of the subbasin is low elevation, lying below 440 feet. The
Dickey basin contains the mainstem segments DICKEY 10-20 (8.7 miles long); three major
tributaries: DICKEY E (16.5 miles), DICKEY W (14.9 miles) and DICKEY M (4 miles); several creeks:
COAL 10 (1.4 miles), COAL 20 (2.5 miles), COLBY (1.2 miles), PONDS CR (2 miles), SKUNK (1.3 miles)
and THUNDER (3.5 miles); and the two lakes: WENTWORTH LAKE and DICKEY LAKE (520 acres). An
estimated 830 acres of wetland areas occur within the subbasin, most of which are concentrated in
DICKEY W. An unnamed tributary that meets the definition of shoreline of statewide significance

flows into DICKEY E.
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Physical Environment

Originating in the southeast corner of Dickey Lake, DICKEY W is a uniform, low-gradient river that
displays a high degree of sinuosity throughout its length as it flows through thick glacial deposits.
DICKEY E is less uniform with its grade varying from 0 to 2 percent and its channel types including
bedrock-controlled plane-bed, as well as pool-riffle. The gravel produced by bank erosion in DICKEY
E creates the most abundant spawning habitat in the subbasin. DICKEY M is notable for its extensive
pool-riffle channel composition that provides excellent spawning and rearing habitat. The Dickey
system’s proximity to the ocean results in high levels of precipitation, saturated soils, and exposure
to strong wind events. Fog drip is considered a significant water source in this area. Widespread
windthrow is evident as a result of these natural conditions. In the Dickey subbasin as a whole,
riparian buffers have lost an average of 30% of their trees to windthrow. DICKEY W has the highest
levels of riparian blowdown loss at 48%. Although moisture- tolerant conifer species thrive in the
sub-basin’s wet conditions, extensive logging activities in the past have left most riparian areas
dominated by red alder. The Dickey riparian area within SMP jurisdiction is composed of 88.4%
closed canopy, 10.8% other natural vegetation, and 0.8% non-forest.

Biological Resources

The Dickey is one of the most productive subbasins for fall coho in the Quillayute river system
accounting for roughly 20% of the total. Its sinuosity, diversity of channel types, low gradient
wetlands and abundant side channels provide excellent habitat conditions and plentiful rearing and
over wintering habitat. Coho spawn in DICKEY M, DICKEY E, PONDS CR, SKUNK, THUNDER, COAL 10
& 20, COLBY, and many of the smaller tributaries. Coho rearing habitat is concentrated in most of
DICKEY W and a few smaller tributaries. Winter steelhead and fall Chinook spawning occurs
throughout the Dickey River system. Fall chum have been documented throughout the Dickey with
the exception of a few segments: the upper sections of DICKEY M and DICKEY E, SKUNK, COAL 10
and COAL 20. Squawfish are present in DICKEY LAKE and may have expanded throughout DICKEY W.

Land Use and Altered Conditions

Aside from some residential and agricultural areas on COLBY 20 and a few small residential lots on
the east side of DICKEY LK and at the confluence of the DICKEY E and W, the entire Dickey system
runs through lands designated for commercial timber use. The majority of these lands are held in
private ownership. DICKEY LAKE covers 520 acres, and greatly influences temperature and sediment
regimes in DICKEY W. Warm water temperatures are a problem in DICKEY LAKE and WENTWORTH
LAKE. The warm temperatures are natural because DICKEY LAKE averages only 25' in depth. Both
of these lakes drain into the Dickey subbasin and contribute to warmer stream temperatures. The
following stream segments in the Dickey system have been listed on the 303(d) list for temperature
exceedances: the uppermost and lowermost sections of DICKEY W, the uppermost sections of
DICKEY M and DICKEY E, as well as COAL 10 and upper COAL 20. In some of these areas, naturally
unshaded wetlands account for high water temperatures. In many of these areas, it is the lack of
riparian shade caused by windthrow that produces elevated temperatures. A fecal coliform
exceedance of unknown origin led to the listing of an upper section of DICKEY 20 adjacent to Mina
Smith road. Seasonal low flows typical of the DICKEY W system have limited downriver transport of
LWD. A major flood event in 1999 caused most of the LWD in DICKEY E to flush downriver, leaving
inadequate levels upriver. The flooding also destabilized the DICKEY E channel. Excessive amounts
of sediment have accumulated downstream in the mainstem DICKEY 10 and 20, DICKEY E, and in
SKUNK. Roads are a major source of sediment delivery in the Dickey subbasin. The mainline and
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secondary roads 2000, 5000, 5200 and 9000 deliver more than 80% of the road input sediment.
Several roads adjacent to the streams function as dikes, blocking access to off-channel habitat.
Clearcuts are another contributor through surface erosion events.

Transportation and Utilities

Mora Road (State Route 110) crosses the Dickey River near its mouth. Mina Smith Road runs along
the eastside and provides access to DICKEY 20. The major logging road (5000 line) crosses DICKEY 20
upstream of the mouth of COLBY 10. A PUD primary overhead conductor follows Mina Smith Road
and crosses COLBY 20.

Shoreline Modifications
No shorelines in the Dickey system have been armored with the exception of areas under bridge
crossings such as those at Mora Road, Mina Smith Road, and the 5000 line.

Public Access

While most of the Dickey watershed is held in private ownership, blocks of state land exist along
some of the shorelines of THUNDER, COAL 20 and DICKEY E, W and M. These blocks of state-owned
forest lands are not easily accessible. More suitable opportunities to expand public access are
present along DICKEY 20 and accessible from Mina Smith Road. State forest lands at the north end
of DICKEY LAKE and the lower end of PONDS present additional opportunities. There is an
established boat ramp on DICKEY 10 about .25 miles upstream of the mouth and another reported
on WENTWORTH LAKE.

Restoration Opportunities

The Limiting Factors Analysis of 2000 listed nearly 40 culverts blocking fish passage. Most of the fish
blockages are in tributaries off DICKEY E, W and M, with a few in PONDS tributaries. The impacts of
natural forces and forestry operations in the riparian zone have generated numerous additional
opportunities for restoration work, particularly in upper PONDS Creek and parts of DICKEY E and M.
LWD replacement projects have been recommended in DICKEY E, where the LWD conditions are
poorest. Riparian replanting and road decommissioning to reduce runoff have been called for in
various sites throughout the subbasin. Channel stabilization is needed in the DICKEY E as a result of
1999 flood damage. The North Pacific Coast Lead Entity Strategy lists priority projects for the Dickey
watershed, including the replacement of a culvert with a bridge on Coal Creek at the 5000 road
crossing and a culvert replacement on Coal Creek at the 5602 road. Both culverts are blocking
habitat for fall coho, winter steelhead and cutthroat trout. A culvert on SKUNK is blocking habitat
for the same species and requires replacement. Continued control of Japanese Knotweed is also
listed as a priority project.

Data Gaps

The effect of low summer flows on summer rearing habitat for coho throughout the Dickey
subbasin is unknown. There is little data on chum utilization in the Dickey system. The effect of
squawfish predation on coho salmon in DICKEY LAKE and DICKEY W is undocumented.
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COLBY 20 Reach: RM 1.2-2.1

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality

Sediment Transport

Vegetative
Temperature

LWD
Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

Landuse: CT throughout
RWS5 zoning throughout.

Access available through Mina Smith, Duncan and
Wentworth Roads

A PUD primary overhead conductor line crosses
COLBY 20 at RM 1.3 along Mina Smith Road.
PUD primary overhead and underground
conductor lines follow Mina Smith, Duncan and
Wentworth Roads.

Landslide zone: RM 1.4-1.6, 1.8-1.9, 2.0-2.1
100 year floodplain—RM 1.2-1.7
No 303(d) listings

73.3% closed canopy, 20.2% other natural
vegetation, and 6.4% non-forest

Fall Chinook, coho and winter steelhead spawn
from RM 1.2-2.1; Fall chum are documented
throughout the reach. Fall Chinook and fall chum
have an unknown stock status. Spring and summer
Chinook, sockeye and summer steelhead stock
status is undocumented. Coho and winter
steelhead have a healthy stock status. (SASI, 2004)

Shoreline Uses

Hydrologic

Good

Vegetative

Good

Habitat
Good
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Lake Pleasant and Lake Creek System
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Lake Pleasant covers approximately 505 acres and lies at an elevation of 390’ between upper and
lower segments of Lake Creek within the Sol Duc Watershed. The shoreline of Lake Pleasant is
divided into two reaches—LK PLEASANT 10 and LK PLEASANT 20. LK PLEASANT 10’s shoreline is
13,656 feet in length and encompasses the southern end of Lake Pleasant. LK PLEASANT 20
represents the northern shorelines of Lake Pleasant and is 13,468 feet in length. Lake Creek is
divided into 2 reaches. LAKE CR-SOL DUC 10 is 3.1 miles in length and includes the portion of Lake
Creek to the southwest and downstream of Lake Pleasant. LAKE CR-SOL DUC 20 is 1.6 miles in
length and includes the portion of Lake Creek northeast and upstream of Lake Pleasant.
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Physical Environment

The floodplain of the Lake Pleasant —Lake Creek Valley extends from 50’ to 350" wide and cuts
through thick glacial till. Exhibiting a sinuous and meandering pattern, LAKE CR — SOL DUC 20
channel has been categorized as having high scour and high transport potential during high flow
events. The channel bed is made up of cobbles, gravels and sand. Bank materials are sand, silt soft
toes and till. Seismic hazard soils are present along the full length of the reach. Bank erodibility is
considered high, as is the sediment supply rate. Lake Pleasant and associated wetlands slow water
flows and sediment transport, reducing the sinuosity and meander belt width of LAKE CR —SOL DUC
10. An erosion hazard zone is present along its northern shoreline.

Lake Creek watershed is estimated to contain 530 acres of wetlands. Above Lake Pleasant lies an
extensive high-value, wetland complex associated with LAKE CR —SOL DUC 20. In most years, LAKE
CR—SOL DUC 10 dries up in late spring. Low flow is also a concern for the LAKE CR — SOL DUC 20.
Analysis indicated that very limited areas of this watershed are subject to mass wasting events,
while surface erosion from logging roads was singled out as one of the biggest problems in the
upper drainage. LAKE CR — SOL DUC 20 and Lake Pleasant are rated as having a high potential for
adverse change. Lake Pleasant is thermally stratified and LAKE CR — SOL DUC 20 provides 50% of
water flowing into Lake Pleasant. The remaining volume is delivered from other tributaries, surface
water run-off and ground water. Warm water temperatures occur in the surface waters in the
summer months, typically around 20-22°C. These warm water temperatures contribute to high
temperatures in LAKE CR — SOL DUC 10 which drains Lake Pleasant. LAKE CR —SOL DUC 20 has
water temperatures well within current state standards. The Lake Pleasant and Lake Creek riparian
area within SMP jurisdiction is composed of 81.2% closed canopy, 3.7% other natural vegetation,
and 15.1% non-forest.

Biological Resources

All of Lake Pleasant meets the definition of both resident and anadromous fish habitat. Lake
Pleasant provides rearing habitat for sockeye (one of only 9 sockeye stocks in WA) and kokanee.
Lake Pleasant sockeye spawn in areas of upwelling along the beach in the eastern portion of LK
PLEASANT 20. An unusual population of resident (non-anadromous) coho is reported to be present
in the lake and spawn in inlet tributaries, although there is local skepticism. LAKE CR —SOL DUC 10’s
high flow volume and velocity combined with extensive areas of coarse gravels make it the site of
the highest density of fall Chinook spawning in the entire Quillayute basin and among the most
productive in the entire state. Sockeye spawn near the lake outlet of this reach. Winter steelhead
and coho spawning are more limited due to low flow conditions during the spring. Chum and
summer Chinook have been documented in this reach. A fish passage blockage was reported at RM
1.2, but has not been verified.

LAKE CR —SOL DUC 20, especially its lower 2 miles, represents the highest quality coho spawning
habitat in the Quillayute basin. Its gravel quality, gradient, pool quantity, off-channel habitat, in-
channel LWD levels, and LWD recruitment are all rated as “good” to “excellent.” Sockeye have been
documented in the reach just upstream of the lake and steelhead are present throughout it. A
number of beaver dams have been reported, but no fish passage barriers have been documented.
Extensive wetlands are located in the lower portion of the reach.

Conditions in the watershed are typical of landscapes dedicated to commercial forestry. While
harvested timberlands are in many ways far more beneficial to wildlife than urbanized landscapes,
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there are a number of impacts. A high level of fragmentation is present and over 80% of watershed
is snag deficient. Road density is high at 3.2 miles per square mile. Density above 2.5 miles per
square mile is considered deleterious to wildlife habitat values.

Land Use and Altered Conditions

The Lake Pleasant and Lake Creek shorelines contain the widest mix of land uses in WRIA 20 outside
of the Forks Urban Growth Area. In addition to expanses of commercial forest lands held in private
ownership, the reaches also include density populated residential areas and an industrial site.

LK PLEASANT 10 is the most densely populated reach and is zoned in four categories: Quillayute
Residential (QR), Rural Neighborhood (NC), Western Region Rural Center (WRC), and Public (P). QR
refers to an area in which maximum residential density is one dwelling unit per one-half acre. NC
signifies a zone in which there is one dwelling unit per five acres. WRC zoning allows a mix of uses,
including commercial, residential and industrial. P is used to identify properties used for public
purposes such as public buildings, schools, cemeteries, parks, playgrounds and recreational areas.

LK PLEASANT 20 contains large blocks of timberlands on the western shore and less densely
populated residential areas on the eastern shoreline. It is zoned in two categories: NC and
Commercial Forest (CF). Within CF zone, maximum density is one dwelling unit per eighty acres. The
Quileute Tribe’s Assessment of non-point pollution in WRIA 20 identified concerns with the effect of
human development on Lake Pleasant sockeye runs. Water temperatures in the lake were reported
as above state standards. Arsenic levels at the lake surface were low, but levels in the sediment
exceeded a National Toxics Rule. Low dissolved oxygen (DO) levels in the lake were found at the
Lake Pleasant outlet and were consistent with high levels of primary productivity possibly
associated with housing septic systems. The difference in pH values in the upper watershed
compared to Lake Pleasant and lower Lake Creek seems to coincide with small increases in nitrate.
On the southwest side, historic wetlands associated with the lakeshore have been filled by
residential construction and road building.

LAKE CR — SOL DUC 10 contains a mix of land use that is clearly divided at RM 1.9. The downstream
portion is designated for commercial timber production. The upstream portion is assigned
residential designations that call for higher densities in the area closest to the lake. Riparian
conditions were described as “poor” in 2000. The upper end of this reach is influenced by Lake
Pleasant conditions as well as by the lack of riparian shade. Elevated water temperatures in Lake
Pleasant warm the waters of the upper reach in the spring and summer. High turbidity is reported
and may reflect sediment transport from lakeshore wave chop. Reduced DO levels in the upper
reach may also be associated with the influence of Lake Pleasant. Due to the highly-permeable
valley fill material over which it flows, the reach experiences seasonal disruptions and creek aters
infiltrate downwards. Water withdrawals by local residences may increase the effects of natural
dewatering. Low summer flows result in loss of limited but important rearing habitat for juvenile
coho, steelhead and sockeye in this reach. LWD conditions were reported as “poor.” Large LWD
jams were reported to be common in this reach with some containing old shake bolts from historic
mill operations. These jams rarely block fish passage, but are seen as causing channel changes.
Extensive wind throw has been reported in riparian areas after timber harvest along this reach.
Assessments done of sedimentation hazard indicate stability in sediment inputs and a low likelihood
of impact from road erosion. Invasive knotweed is reported to be prevalent along this reach.
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In LAKE CR — SOL DUC 20, conditions are reflective of the stable forested watershed that surrounds
it. Characterized as having high lateral activity and low bank stability, the reach may be most
affected by erosion, with estimated inputs 98% above natural conditions. In 2000, the riparian
condition was assessed as “fair.” LWD conditions were rated as “good.” The wetland above Lake
Pleasant acts as a sediment trap, limiting the downstream transport of sediments.

Transportation and Utilities

The Lake Pleasant shoreline is accessed by West Lake Pleasant Road and East Lake Pleasant Road.
Small paved and unpaved residential streets and driveways are also present in the southwest
corner of the lake. Unpaved driveways allow access to residences along the eastern shoreline.
Road density at 3.2 miles per square mile within the surrounding watershed is high and consistent
with intensive timber management. Within the Lake Pleasant area, utilities include primary
overhead conductors along the southwestern and southern lake shorelines (LK PLEASANT 10) as
well as along the northeastern shorelines. Primary underground conductors are located along the
northwestern shoreline (LK PLEASANT 20) and throughout the southern lake shoreline (LK
PLEASANT 10). In the LAKE CR — SOL DUC 10 reach, a number of primary overhead conductors serve
the residents of the residential area close to the lake. Three primary underground conductors are
also located in this reach. One underground conductor crosses the creek at approximately river mile
2 and leads up towards Tyee Ridge. No utilities are located in the LAKE CR — SOL DUC 20 reach.

Shoreline Modifications

No armoring was reported along the shorelines of Lake Pleasant, LAKE CR —SOL DUC 10, or LAKE CR
—SOL DUC 20. In eastern portions of LK PLEASANT 20, landowners have supplemented the
available stock of nearshore gravel. These additions have been seen as beneficial to sockeye that
spawn along that shoreline.

Public Access

Clallam County maintains a public park at the southern end of Lake Pleasant that includes a dock
and a boat ramp for access to fishing and water sports. The County also owns a very small parcel
along the southwestern shoreline that is wooded, contains a culvert, and is unlikely to be suitable
for creating additional public access to the lake. A block of county ownership is located to the east
of LAKE CR — SOL DUC 10 where the reach passes under US 101. The size and proximity to a major
thoroughfare may make this site an opportunity for public access. The site was formerly a county
waste dump and transfer station. Currently the site is being used as a fuel depot, maintenance
shed, and storage facility. These uses would create conflicts with public recreational access that
would need to be addressed. At the upper end of the LAKE CR —SOL DUC 20 segment (RM 1.3), a
block of state-owned forest land encompasses both sides of the shoreline. This parcel is only
accessible by logging roads.

Restoration Opportunities

The 1995 USFS Watershed Analysis called for decreasing sedimentation problems in LAKE CR — SOL
DUC 10 and 20, by LWD additions or recruitment. In LAKE CR — SOL DUC 10, low flows should be
minimized by reducing water withdrawals. Throughout the watershed, riparian zones should be
managed for older age class conifers. Knotweed eradication has been initiated along LAKE CR — SOL
DUC 10. The 2000 WRIA 20 Limited Factors Report mentions two culverts in tributaries to LAKE CR —
SOL DUC 10 that block coho habitat. That report also calls for restoration efforts aimed at failing
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septic systems, water withdrawals, and other human impacts. The Quileute Reach Assessment
identified as a high priority a culvert (CLO00729) on Lake Creek that blocks fish passage. Cleanout of
a Lake Creek culvert (CL 000729) was ranked as a significant but non-prioritized project. The
Quileute Tribe’s concerns with the effect of human development on Lake Pleasant sockeye runs
called for acquisition of conservation easements in the area. The Tribe has also called for repair of
failing septic systems.

Data Gaps

No systematic evaluations have been done of in-channel LWD levels. More work is needed to study
the effects of LWD on off-channel habitat throughout the basin. Information was lacking on
allocations of water and water withdrawals. In relation to Lake Pleasant, data gaps were identified
on water temperature, water quality as well as wetland mapping and delineation. In relation to
LAKE CR —SOL DUC 20, additional information was called for on fish distribution, in-stream fines,
and redds. In relation to LAKE CR — SOL DUC 10, the assessments called for additional habitat
inventory and limiting factors analysis.
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LAKE CR-SOL DUC 10 Reach: RM 0- 3.1

Shoreline Indicators of Conditions Function Rating
Processes &
Functions
Shoreline Uses Land use — both shores CT from RM 0 to 1.9; Shoreline Uses
Land Use & Zoning East shoreline: R from RM 1.9 — 3.1 with CT block RM 2.2-2.3 West side forestlands;
West shoreline: V & CT from RM 0 - 2.5; R from RM 2.5-3.1 east side unpopulated
Zoning: East shoreline: All WRC & QR from RM 1.9 -3.1 except near Lake

West shoreline: All CF except WRC & QR from RM 2.2-3.1

Public Access No current access sites and all private lands except near mouth
where county waste transfer station and equipment storage site

Utilities 4 primary overhead conductors from RM 1.9 serve the trailer
park along 101 and residences southwest of the lake
Underground conductors cross creek at RM 2 (towards Tyee
Ridge) and RM 2.4

Hydrologic Dissolved Oxygen (DO) listed RM .3 -3.1 Hydrologic

Water Quality High flow volume and velocity during fall, low flows in Fair near Lk Pleasant;

Sediment Transport | spring/summer; sections dry up naturally; Good in remaining
Extensive areas of coarse gravels segment

Erosion hazard area to the west between RM 1-2
Problems may be related to natural low flows and human

withdrawals
Vegetative Vegetative
Temperature LAKE-SOL DUC 10: 86.6% closed canopy; 0.9% other natural Good
LWD vegetation; Non-forest 12.5%.

Sediment Transport | Riparian condition rated “fair”

“Poor” LWD conditions/Reported jams from historic mill
operations; Higher temperatures in upper portion from lake
effect and wetlands; LWD improvements needed

Habitat Habitat
Physical space and Extremely high density fall Chinook spawning Good
condition Sockeye spawn near the lake outlet

Food Production Winter steelhead and coho spawning limited due to low flow

and delivery conditions; chum and summer Chinook documented in this

Spawning reach

Overwintering

Blockage
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LAKE CR-SOL DUC 20 Reach: RM 0- 1.6

Shoreline Processes &

Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality

Sediment Transport

Vegetative
Temperature

LWD

Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

Land use—all CT
Zoning — All CF

DNR lands both sides of the shoreline at RM 1.3 only
access logging roads

No utilities

Riparian condition rated “fair”

Elevated sediment inputs from logging roads
Seismic hazard soils throughout reach
Erosion hazard area on west side ~ RM .5
Extensive wetlands complex at lower

end from RM 0 to RM 1

LAKE-SOL DUC 20: 91.9% closed canopy; 8.1% other
natural vegetation.

LWD rated “good;” riparian habitat rated “fair”
“Fair” probably due to seral age

Wetlands complex appears intact

Extremely high density fall coho spawning
Sockeye spawn near the lake outlet of this reach
“Good” to “excellent” gravel, gradient, pool
quantity, off-channel habitat, LWD

Winter steelhead are present throughout

No chum, summer steelhead, or fall Chinook

Access opportunity

Hydrologic
Good

Vegetative
Good

Habitat
Very high quality coho
spawning habitat
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LK PLEASANT 10 Reach

Shoreline Processes Indicators of Conditions Function
& Functions Rating
Shoreline Uses Land Use: almost all residential
Land Use & Zoning Zoned in 4 categories of varying density: QR, NC, WRC, & P
Log mill on south shoreline
Boat ramp and county park at south end of lake
Public Access
Overhead conductors along the southwestern shoreline
Underground conductors along southeastern portion
Utilities
Hydrologic No 303(d) listing, but reports that seasonal temperature exceedance & | Hydrologic
Water Quality DO problems may be related to effluents Fair
Sediment Transport Erosion hazard area to the west (below Tyee Ridge)
Seismic soils area northeast portion
Debris jams at Lake Creek outlet cause large water level fluctuations
Vegetative LK-PLEASANT 10: 68.2% closed canopy; 1.3% other natural vegetation; | Vegetative
Temperature Non-forest 30.5%. Fair
LWD Riparian condition not rated, but dense residential shoreline present
Sediment Transport with dominance of treeless riparian zone; LWD not rated
Lake serves as sediment trap
Habitat Habitat
Physical space and Winter steelhead, coho, sockeye Good
condition No summer or fall Chinook, steelhead, chum
Food Production and Rearing habitat for sockeye, kokanee, and coho salmon
delivery Sockeye spawn along the beach in the eastern portion High value
Spawning sockeye spawning habitat appears functioning well; sockeye run
Overwintering healthy
Blockage
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LK PLEASANT 20 Reach

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Land use: Almost all on west side in CT; all of east side in
residential
Zoned: West shore in CT; east shore in NC

No current public access or public lands

Shoreline Uses

East portion area of
residential
development; west
portion in
commercial forestry

Utilities Overhead conductor on east shoreline
Underground conductors on east and west shorelines
Hydrologic No 303(d) listing, but reports of seasonal temperature Hydrologic
Water Quality exceedance probably related to natural lack of shade Good
Sediment Transport Erosion hazard area along east portion; landslide hazard along
west portion; seismic soils at north end
Extensive wetlands complex at north end
Lake acts as natural sediment trap
Vegetative LK-PLEASANT 20: 92.4% closed canopy; 1.7% other natural Vegetative
Temperature vegetation; 6% non-forest. Good
LWD No riparian condition rating
Sediment Transport Additional LWD projects may be helpful
Habitat Habitat
Physical space and Winter steelhead, coho, sockeye present
condition No summer or fall Chinook, steelhead, chum
Food Production and | Important rearing habitat for sockeye, kokanee, and coho
delivery salmon
Spawning Sockeye spawn along the beach in the eastern portion
Overwintering Pilings & boomsticks installed for habitat enhancement and
Blockage restoration Extremely valuable sockeye spawning habitat on
east side; sockeye run considered healthy
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The Ozette System
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The Ozette watershed is made up of several lakes and large streams that combine to a total
drainage area of 88.4 square miles. The most significant feature of the Ozette watershed is Lake
Ozette, the third largest natural lake in Washington at 11.4 square miles. However, because the lake
is entirely within the Olympic National Park (ONP), it is beyond the focus of this update. The lake is
fed by Big River (12.4 miles long), Umbrella Creek (6.3 miles) and Crooked Creek (4 miles). The
Ozette River (also within the ONP) flows out of Lake Ozette and into the Pacific Ocean. Seafield Lake
is within the ONP and therefore not a part of this update. The mainstem reaches established in the
existing SMP are BIG RIVER 10 (6 miles long), BIG RIVER 20 (3.7 miles), BIG RIVER 30 (.7 miles), and
BIG RIVER 40 (2 miles). The tributary reaches include CROOKED UMBRELLA 10 (4.6 miles),
UMBRELLA 20 (1.7 miles) and TROUT-BIG R (1.3 miles). ELK LK also represents a shoreline of
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statewide significance. With the exception of the Big River reaches, the shorelines in this subbasin
are relatively uninhabited flowing through forested landscapes.

Physical Environment

The watershed was formed by glacial processes, which left deposits between low slopes, resulting
in a combination of flat areas and rolling hills comprised of silt and sandstone. The landforms vary in
size, from filling small depressions to covering several square miles. The highest peak in the
watershed is 1900 feet in upper Big River, the steepest area of the subbasin, but most of the
watershed has elevations between 200 and 800 feet. These lowlands provide low-gradient,
extremely sinuous streams and are often replete with swamps and wetland areas. Extensive
wetlands surround ELK LK and border TROUT-BIG R between RM 1-1.3 on its north shore. BIG RIVER
10 is bounded by wetlands between RM 1.8 and 3.1 on the south shore and more are scattered
along both sides of BIG RIVER 20 from RM 6.2-7.8. CROOKED has wetland areas at RM .4 (north
shore), .8-.9 (north shore), 2.7-3 (south shore) and at 3.3 (south shore). 100-year floodplains exist
throughout all of TROUT-BIG R, RM 0-1.9 of CROOKED on its south shore, UMBRELLA 10, the first .4
mile of UMBRELLA 20, all of BIG RIVER 10, 20 and 30, and from RM 10.4-11.3 of BIG RIVER 40. The
only critical aquifer recharge area in the watershed is at RM 3.5 of UMBRELLA 10. Geohazards are
present throughout the watershed as well. Landslide and erosion hazard zones are located along all
of BIG RIVER 30. Erosion hazards occur along UMBRELLA 10 from RM 1.9-2.8 and 3.3-4.5,
UMBRELLA 20 between RM 5.5-6.3 and through BIG RIVER 30 and 40. Landslide hazards are present
in UMBRELLA 10 from RM 1.7, 2.6, 2.8 and 3.7-4.4, and UMBRELLA 20 from RM 5.6-6.3. The entire
reach of TROUT-BIG R is in a seismic hazard zone, as well as BIG RIVER 10 between RM 0-4, and in
CROOKED from RM 1.4-3.5. The Ozette riparian area within SMP jurisdiction is composed of 78.3%
closed canopy, 17.7% other natural vegetation, and 4% non-forest.

Biological Resources

The Ozette watershed is home to the only two fish species in WRIA 20 currently listed under the
Endangered Species Act (ESA): Lake Ozette sockeye and bull trout. Both are listed as “threatened.”
There has been a roughly 75% decrease in run size from historical sockeye levels, largely caused by
overfishing, predation and loss of spawning habitat. Sockeye are known to spawn throughout
UMBRELLA 10, in the lower .7 miles of UMBRELLA 20, BIG RIVER 10, 20 and 30 from RM 3.3-10.3
and in CROOKED between RM 0 and .7. Lakeshore spawning conditions have diminished from
historical levels, so the stream spawning reaches are crucial habitat. Sockeye rear in the first mile of
UMBRELLA 10, the first 1.5 miles of BIG RIVER 10, and in CROOKED between RM 0 and .7. They are
documented as being present in UMBRELLA 20 from RM 5.3 up, BIG RIVER 10 from RM 1.5-3.3, BIG
RIVER 30 and 40 from RM 10.3-11.5, CROOKED from .7-2.7 and numerous tributaries. They are
presumed present in tributaries off of Umbrella and CROOKED creeks and upper Umbrella below
ELK LK. A Steering Committee was created to formulate a restoration plan. In 2009, the National
Oceanic and Atmospheric Administration's (NOAA) National Marine Fisheries Service (NMFS) issued
the Lake Ozette Sockeye Recovery Plan. The Umbrella Creek hatchery (at RM 4-5) is operated by the
Makah Tribe and rears sockeye for release into Lake Ozette.

Coho spawn in UMBRELLA 10 and 20 from RM .3-5, BIG RIVER 10, 20 and 30 from RM .4-10.3,
CROOKED from RM 1.5 and up and tributaries off of Big River. Coho rear in several unnamed
tributaries and are documented in ELK LK, UMBRELLA 20 from RM 5 and up, all of TROUT-BIG R, BIG
RIVER 30 and 40 from RM 10.3 to 11.5, CROOKED between RM 0-1.6 and numerous tributaries.
Winter steelhead spawn in UMBRELLA 10 from RM 2-4.5, BIG RIVER 10, 20 and 30 from RM .2-11.5
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and rear in BIG RIVER 10 from RM .5-.8. They are present in UMBRELLA 10 and 20 from RM 4.5 and
up, ELK LK, all of TROUT-BIG R, BIG RIVER 10 from RM 0-.5, all of CROOKED and numerous
tributaries. Kokanee salmon and cutthroat trout are also present throughout the watershed.
Chinook and chum were historically present, but their populations have been declining since the
mid-1950s; their current stock status is unknown. Fall chum have been documented in UMBRELLA
10 up to RM 4.5 and only rare Chinook strays have been documented since 1995. The Ozette
watershed still has a diverse array of freshwater fish species.

Downward trends in all of the salmon and steelhead species in the Ozette watershed have resulted
in a “poor” rating for biological processes and suggest low quantities of marine-derived nutrients.
More thorough spawner surveys have been conducted since 1997 along the lakeshore and
tributaries, but they are difficult to administer consistently because of seasonal surveying
conditions. While many eagle’s nests surround Lake Ozette, there are none recorded along the
reaches relevant to this report.

Land Use and Altered Conditions

The Department of Ecology rated the entire Ozette system Class AA (extraordinary waters). Most of
the land in the Ozette watershed that is outside ONP is in private commercial timber production,
but there are low density residential zones along the Hoko-Ozette Road on Big River. BIG RIVER 10
and 20 have Rural Low (R5: one dwelling per 4.8 acres) and Rural Very Low (R 20: one dwelling per
20 acres) zones between RM 3.5-9.5. Clallam County’s Land Use map shows more residential and
vacant lots around the junction of Hoko-Ozette Road and Swan Bay Road (RM 1.5 of BIG RIVER 10)
and at the entrance of UMBRELLA 10 to Lake Ozette. Residential, vacant and commercial lots are at
the north end of the lake on Hoko-Ozette Road. There is limited state timber land on BIG RIVER 10
and CROOKED. Part of the subbasin is under jurisdiction of the Makah Tribe as the Ozette
Reservation. The Reservation is within the ONP on the edge of the lower reaches of the Ozette River
and is managed for wilderness purposes.

Sedimentation is a major problem in the Ozette watershed, caused by road density, mass wasting
and logging practices. Fine sediments are carried downstream to the lake, where the silt can cause
the spawning gravels to cement, resulting in a loss of spawning habitat. The lower and middle
reaches of the major tributaries to the lake average almost 8% above the target level for fines in
spawning gravels. Road density is highest on the north and east sides of the lake. Riparian roads end
up acting as dikes, cutting off potential habitat and resulting in a “poor” floodplain impact rating for
Big River and several Umbrella Creek tributaries. These rivers both have high fine sediment levels,
rating them “poor” for fine sediments. Big River has the greatest impact, with about 6 miles of road
along the mainstem and .2 miles along a tributary. An estimated 90% of the watershed has been
logged since 1940, further contributing to sedimentation through slope runoff and instability.

Channel incision is also a problem, particularly in lower Big River and Umbrella Creek. The high
sinuousity of Big River provided abundant logjams until the 1950s, when they began to be removed
from BIG RIVER 10. The large wood slowed the river and its removal caused an increase in flow
energy, scour and channel incision. It is also a potential cause of the reduction in water level
fluctuations in the lake. Current LWD levels are “poor” in lower Big River, but “good” in the middle
reaches and in CROOKED. LWD recruitment potential is low because the old growth conifers that
historically dominated the riparian zones have been largely replaced by red alder. Riparian
conditions rated “poor” throughout most of CROOKED and UMBRELLA 10, and “poor” to “fair”
throughout Big River. The incision and bank disturbance provides the right environment for the
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invasive species reed canary grass and Japanese and giant knotweed, especially in Big River and
Umbrella Creek. The canary grass hardens banks and confines the stream channel; knotweed
prevents native species from being established and contributes to unshaded stream banks. This
degrades the condition of the floodplain and results in the “poor” rating in these rivers.
Temperature is the main impairment for the Ozette watershed. The 2008 303(d) list shows
temperature exceedances on UMBRELLA 10 from RM .5-1.4 and 2.3-4, CROOKED up to RM 2.2,
TROUT-BIG R from RM 0-.8, BIG RIVER 10 between RM 1.5-3 and 5-6, BIG RIVER 20 from RM 6-6.2
and 8.5-9.7, and BIG RIVER 30 from RM 9.7-10. BIG RIVER 10 has a pH exceedance from RM 0-1.2.
Dissolved oxygen ranges from “poor” to “adequate” in several of the streams during the summer.
Turbidity levels are high in Big River and Umbrella Creek during high flows and contribute to
visibility and turbidity problems in the lake. These impairments have resulted in Big River and
Umbrella Creek rating “poor” for water quality. The watershed’s logging history has resulted in
“poor” hydrologic maturity in Umbrella Creek, where 80% of the vegetation is less than 20 years
old. Big River (41%) is in better condition and CROOKED has a considerable amount of vegetation
more than 80 years old. Umbrella Creek rated “poor” for water quantity. The Ozette subbasin, at 48
inches of total annual evapotranspiration (ET), has about 23 more inches than any other subbasin in
WRIA 20 besides the Sooes. This is likely due to the large surface area of Lake Ozette, which
contributes large amounts of evaporation to the watershed.

Transportation and Utilities

A PUD primary overhead conductor line follows the Hoko-Ozette Road and parallels Big River from
RM 1.4-9, also servicing the residential roads Cranberry Road, Ozette Road and Nicholas Road. It
leaves BIG RIVER 10 at RM 1.4 and continues along the Hoko-Ozette Road, crossing UMBRELLA 10
just below RM 1. The line turns into a PUD primary underground conductor when the Hoko-Ozette
Road reaches the ONP boundary and parallels Lake Ozette up to the north tip of the lake. There is
also an underground conductor line on part of Nicholas Road. The Hoko-Ozette Road parallels Big
River from RM 1.4-9; it crosses TROUT-BIG R near its confluence with BIG RIVER 10 and crosses
UMBRELLA 10 just below RM 1. The residential roads Cranberry Road, Ozette Road, Nicholas Road
and Palmquest Road all fork off of the Hoko-Ozette Road along BIG RIVER 10 and 20. The logging
roads 7000 and Ozette Mainline also separate from the Hoko-Ozette Road along BIG RIVER 10 and
give access to different areas of the watershed. Swan Bay Road exits the Hoko-Ozette Road and
crosses BIG River 10 at RM 1.5.

Shoreline Modifications

Armoring exists at each of the four bridges: where the Hoko-Ozette Road crosses BIG RIVER 20 at
RM 7.8, where the Hoko-Ozette Road crosses TROUT-BIG R at RM .1, where the Hoko-Ozette Road
crosses UMBRELLA 10 at RM .9 and where Swan Bay Road crosses BIG RIVER 10 at RM 1.5.

Public Access

Public access is readily available in the Ozette watershed. The Hoko-Ozette Road parallels Big River
for more than 7.5 miles and connects with multiple logging roads that give access to the subbasin.
Lake Ozette and the surrounding land are owned by the ONP and offer unlimited public access. The
Lost Resort operates at the end of the Hoko-Ozette Road and provides a store, restaurant and
accommodations. ELK LK can be accessed by the 7000 Road off of the Hoko-Ozette Road. The lake is
open to the public for fishing, but is accessible only by foot, bike or horse as the 7000 is gated at the
Hoko-Ozette Road junction. Sections of state owned timber intersect BIG RIVER 10 from RM 3.6-5.1
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and the tip of CROOKED at RM 3.9. There are small sections of public land on BIG RIVER 20 at RM
7.5 and where the Hoko-Ozette Road crosses UMBRELLA 10 at RM .9. Boat launches are located at
Swan Bay and the north end of Lake Ozette, all within the ONP.

Restoration Opportunities

Some Lake Ozette sockeye habitat restoration has been completed with funding from the North
Pacific Coast Lead Entity. The Ozette watershed has a high priority for restoration because of the
ESA listing for sockeye and bulltrout. In general, prescriptions include road maintenance and
decommissioning, LWD placement, bank stabilization, riparian planting, invasive species removal
and measures to ensure LWD recruitment potential are all of great importance.

Data Gaps
Stock trend information is needed for all salmon and steelhead species in the watershed. LWD and
riparian data is lacking for Lake Ozette tributaries.
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BIG RIVER 10 REACH: RM 0-6

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality

Sediment Transport

Vegetative
Temperature

LWD
Sediment Transport

Habitat

Physical space and
condition

Food Production and
delivery

Spawning
Overwintering
Blockage

Land use—mostly in private timber production;
low amounts of residential

Hoko-Ozette Rd parallels reach from RM 1.4-6
Cranberry Rd, 7000, Swan Bay and Ozette Mainline
all fork off of Hoko-Ozette Rd along this reach
State land from RM 3.6-5.1

PUD Primary Overhead Conductor line from RM
1.4-6

Wetlands—RM 1.8-3.1 on the south shore
100-year floodplains—RM 0-6

Seismic hazard zone—RM 0-4

“Poor” water quality; Turbidity; “Poor” fine
sediment

BIG RIVER 10: 80.1% closed canopy; 15.7% other
natural vegetation; 4.2% non-forest.

Temperature exceedance—RM 1.5-3 and 5-6

pH exceedance—RM 0-1.2

Removal of logjams and hydrologic immaturity
Reed canary grass; knotweed invasive species
Sediment, landslide and channel incision problems
Riparian conditions “poor” to “adequate”

“Poor” LWD levels and recruitment; Turbidity;
“Poor” floodplain impact

Coho spawn from RM .4-6; Winter steelhead
spawn from RM .2-6 and rear from RM .5-.8 and
are present from RM 0-.5; Sockeye spawn from RM
3.3-6, rear from RM 0-1.5 and are documented as
being present throughout the reach. Sockeye—
listed as “threatened” in Endangered Species Act
Stock status—unknown for all species

Shoreline Uses

Hydrologic
Fair

Vegetative
Fair

Habitat
Fair
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BIG RIVER 20 Reach: RM 6-9.7

Shoreline Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Utilities

Hydrologic
Water Quality

Sediment Transport

Vegetative
Temperature

LWD
Sediment Transport

Habitat

Physical space and condition
Food Production and delivery
Spawning

Overwintering

Blockage

Land Use—Low residential and private
commercial timber production

Zoning: R5: Rural Low; one dwelling per 4.8
acres; R20: Rural Very Low; one dwelling per 20
acres

Hoko-Ozette Rd parallels reach from RM 6-9
Palmquest, Nicholas and Ozette Rds all fork off of
Hoko-Ozette Rd along this reach

Small section of public land at RM 7.5

PUD primary overhead conductor line follows
Hoko-Ozette Rd and parallels reach from RM 6-9,
also servicing the residential roads Ozette Rd and
Nicholas Rd

PUD primary underground conductor line on
Nicholas Rd

Wetlands—scattered along both sides of reach
from RM 6.2-7.8

100-year floodplain—throughout reach
Riparian roads and channel incision; “Poor”
water quality;“Poor” fine sediment

BIG RIVER 20: 73.8% closed canopy; 8.4% other
natural vegetation; 17.8% non-forest
Temperature exceedance—RM 6-6.2 and 8.5-9.7
Reed canary grass; knotweed

“Good” LWD levels; low LWD recruitment
potential; Riparian conditions “poor” to
“adequate;” “Poor” floodplain impact

Sockeye, winter steelhead and coho spawn
throughout; Sockeye—listed as “threatened” in
Endangered Species Act

Stock status—unknown for all species

Shoreline Uses

Hydrologic
Fair

Vegetative
Fair

Habitat
Fair
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BIG RIVER 30 Reach: RM 9.7-10.4

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Land Use—Private commercial timber production

Shoreline Uses
Primarily forestlands

Public Access None
Utilities None
Hydrologic 100-year floodplain—throughout reach; Erosion Hydrologic
Water Quality hazard—throughout reach Fair
Sediment Transport Temperature exceedance—RM 9.7-10; “Poor”

floodplain impact; “Poor” water quality; “Poor” fine

sediment
Vegetative BIG RIVER 30: 95.5% closed canopy; 3.5% other Vegetative
Temperature natural vegetation; 1% non-forest Good
LWD Reed canary grass and knotweed present; Riparian
Sediment Transport conditions “poor” to “adequate”

Low LWD recruitment potential
Habitat
Physical space and Sockeye and coho spawn from RM 9.7-10.3 and are Habitat
condition present from RM 10.3-10.4; winter steelhead spawn Good
Food Production and throughout reach
delivery Sockeye—listed as “threatened” in Endangered
Spawning Species Act; Stock status—unknown for all species
Overwintering
Blockage
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BIG RIVER 40 Reach: RM 10.4-12.4

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Land Uses—Private commercial timber production

Shoreline Uses

Public Access None
Utilities None
Hydrologic 100-year floodplain—RM 10.4-11.3 Hydrologic
Water Quality Erosion hazard—throughout reach Good
Sediment Transport “Poor” water quality?

“Poor” fine sediment

“Poor” floodplain impact?
Vegetative BIG RIVER 40: 93% closed canopy; 6% other natural Vegetative
Temperature vegetation; 1% non-forest Good
LWD Riparian conditions “poor” to “adequate”
Sediment Transport Low LWD recruitment potential

Reed canary grass and knotweed present
Habitat Sockeye are documented as present from RM 10.4-11.5 Habitat
Physical space and Coho rear from RM 10.4-11.5 Sockeye—listed as Good
condition “threatened” in Endangered Species Act
Food Production and Stock status—unknown for all species
delivery
Spawning
Overwintering
Blockage
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The Quillayute River
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The Quillayute River is divided into two stream reaches. The downstream reach, QUILLAYUTE 10,
flows entirely outside the planning unit from the Olympic National Park boundary to the river
mouth within the Quileute Reservation. QUILLAYUTE 20 (RM 2.9-5.3) is within the study area and
extends from the Park Boundary at to the confluence of the Bogachiel and Sol Duc Rivers.

Physical Environment

The Quillayute River is the terminal mainstem of one of the largest and most productive river
system networks on the Washington coast. The Quillayute River drainage encompasses over
800,000 acres and experiences some 120-140 inches of rainfall per year. All of the contributing
rivers have extensive tributary systems. The Quillayute mainstem is a low gradient and low velocity
river, lacking in sinuosity and composed of long gravel bars. The flood plain for the mainstem is very
wide throughout its length. Critical acquifer recharge areas occur throughout the mainstem
channel, with one extensive recharge area located to the south of the channel between RM 3.6- 4.
The mainstem channel is reported to flow over a landslide hazard area, portions of which extend
out onto the north shoreline. Because the grade is gentle in this lowland portion of WRIA 20, tidal
influence and measurable salinity can extend over five miles up to the confluence of the Sol Duc
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and Bogachiel Rivers at Three Rivers. This region is often exposed to high wind and heavy
rainstorms resulting in peak flow events that cause sedimentation and velocity impacts in the
Quillayute mainstem . The Quillayute River riparian area within SMP jurisdiction is composed of
84.9% closed canopy, 8.9% other natural vegetation, and 6.2% non-forest.

Biological Resources

Ten runs of salmon migrate through the Quillayute River mainstem into and out of its extensive
watershed of some 850 square miles. None of these runs is currently listed as threatened or
endangered. The evaluation of the health of these runs is presented in the individual river system
analyses. The Quillayute River provides spawning habitat for Winter Steelhead, Spring, Summer,
and Fall Chinook. Other species—Sockeye, Fall Coho, Fall Chum, and Summer Steelhead-- are
present in the river at various times. The status of these stocks is either healthy or unknown.

Land Use and Altered Conditions

Throughout almost its entire length, the Quillayute mainstem passes through private or tribal lands,
the majority of which are dedicated to residential uses with a portion devoted to commercial
forestry uses. The Quillayute River attracts both bank and boat fishers due to abundant public
access opportunities and the low gradient and alluvial (and therefore less hazardous) character of
its reaches. The extensive gravel bars along the river provide the base of operations for tribal
fisheries throughout the reach. Analyses report that the most significant concerns in the Quillayute
mainstem pertain to the lack of LWD and poor riparian conditions.

Transportation and Utilities
Underground conductors are described in the stream reach table. Mora Rd crosses the confluence
of the Sol Duc and the Quillayute Rivers (RM 5.3).

Shoreline Modifications
Armoring associated with bridges is found at the Mora Rd. crossing. The resort property on the
north shoreline has installed armoring to stabilize their waterfront.

Public Access

The entire Quillayute River is highly accessible for boat traffic and is an easy river to navigate
throughout most of the year. Established boat ramps are located at the Mora Bridge (RM 5.3), at
the mouth of the Dickey River (QUILLAYUTE RM .5) and in La Push harbor.

Restoration Opportunities

Knotweed control throughout the Quillayute mainstem was designated a priority by the NPC WRIA
20 strategy for 2010 and the Quileute Reach Assessment. The Limiting Factors Assessment
mentioned a project to reduce water velocity and impacts from peak flows. General restoration
recommendations included improvement of riparian buffers to increase the supply of LWD;
sediment control projects, and efforts to increase channel complexity and roughness.

Data Gaps
Analyses of sediment impacts and bank protection measures are needed.
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Protection

Proposals for new development along the Quillayute mainstem have been very limited in the past
20 years. The one stretch of the mainstem that may be considered for added protection is the
landward extension of the critical aquifer recharge area on along the southern shoreline at RM 3.6.
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QUILLAYUTE 20 Reach: RM 2.9-5.3

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Southshore: Land use — all CT except Residential lots (some
vacant) from RM 4-4.3 and RM 4.8-5.3; Zoning all CF except NC
from RM 4 - 5.3; Northshore: Land use — all residential except
CR from RM 4- 4.3 and public at RM 3.

Zoning: Largest block in NC, smaller block in RWS5; very small
block in QR (Richwine Rd development)

Private and tribal lands along south shore and all private lands
along north shore

WDFW Boat ramps at RM 5.3 (Three Rivers) and Dickey River
mouth RM .5; Tribal boat ramp at La Push Marina

Quillayute River Park northshore RM 3 (??7?)

Shoreline Uses
Residential
development
focused here and
likely in the future

Utilities Overhead conductors at northshore RM 3.5 (Richwine Rd) and

south shore RM 5.2 at Hermison Rd
Hydrologic Landslide hazard zones north shoreline: RM 2.9 & RM 3.5 Hydrologic
Water Quality Very wide floodplain throughout reach Good
Sediment Transport | Critical aquifer recharge area throughout main channel

Associated upland CARA at RM 3.6- 4
Vegetative QUILLAYUTE 20: 84.9% closed canopy; 8.9% other natural Vegetative
Temperature vegetation; 6.2% non-forest Riparian condition rated poor Good
LWD throughout
Sediment Transport | LWD rated poor throughout
Habitat Fall and Summer Chinook, Winter Steelhead spawning Habitat
Physical space and throughout reach Good
condition Spring Chinook rearing to RM 4.9 spawning 4.9- 5.3
Food Production Fall Coho, Fall Chum, Sockeye, Summer Steelhead present
and delivery throughout;
Spawning Healthy Status assigned Winter Steelhead, Fall and Summer
Overwintering Chinook; others unknown
Blockage No fish blockage
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The Sol Duc River System
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The Sol Duc River flows a total length of 64.9 miles in a westward direction from its source high in
the north central Olympic Mountain range to its confluence with the Bogachiel and Quillayute
Rivers roughly 5.5 miles from the Pacific Ocean. Its watershed is long and linear with elevations
ranging from 5500 feet to 80 feet. For 5.3 miles, the Sol Duc forms the boundary between the
Olympic National Park (ONP) and the Olympic National Forest (ONF). Outside of the National Park,
11.1 miles of the Sol Duc lies entirely within the ONF and an additional 34.6 miles flow through
private lands (22.5 miles) and state owned lands (12.1 miles). For the purposes of this analysis, the
shorelines of the Sol Duc River are divided into 9 reaches (SOL DUC 10 through SOL DUC 90).
Important features of each segment are presented in the tables below.

A number of major tributary systems flow into the Sol Duc mainstem including the following
creeks: Shuwah, Lake, Bockman, Beaver, Bear, Camp, and Goodman. Lake Creek also flows into the
Sol Duc, but it and Lake Pleasant are addressed in a separate section. Most of these tributary
systems join the Sol Duc mainstem within its middle reaches. The tributaries of the upper Sol Duc
include SOLDUC S and the two tributaries GOODMAN and CAMP. The upper reaches of the Sol Duc

and its tributaries flow through lands dedicated to commercial timberland uses and are not suitable
for development.
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From a shoreline planning perspective, the middle and lower reaches of the Sol Duc system
represents the most complex challenge in WRIA 20. This portion of the Sol Duc supports highly
attractive, extremely valuable fish and wildlife habitat and winds through a lowland valley ideal for
human residential development. In the past 2 decades, limited development has taken place in
WRIA 20, due to the limited local job market and its distance from urban centers. In the long term,
residential development is likely to focus on the middle and lowland reaches.

Physical Environment

The headwaters portion of the Sol Duc lies within the Park (13.9 miles) and therefore outside the
planning unit for the SMP Update. In its middle reaches, the mainstem flows into a flat valley
bottom through low gradient channels containing numerous riffles and pools. Marine sediments
underlie the watershed and during the last period of glaciations ending about 12,000 years ago,
glacial debris filled the valleys with outwash deposits. The forested landscape is dominated by
western hemlock, Sitka Spruce, Douglas fir and western red cedar. The meander zone of the
mainstem Sol Duc Valley varies from 600’ to 3500’ wide.

The upper reaches are narrow and bedrock-boulder controlled, characteristics that limit the river’s
capacity to collect sediment and LWD. The Sol Duc mainstem widens below Sol Duc Falls and
eventually becomes a lower gradient channel configuration typical of flat valley bottoms. Most of
the mainstem channel is naturally armored with large cobbles and small boulders and has been very
stable since the 1930s. As it passes through a diversity of geomorphic types from moderate to very
low gradient zones, the channel is moderately confined. In this area, the riparian hillslope gradients
are generally steep, making riparian vegetation important for bank stability. In very low gradient
areas, the channel meanders through thick alluvium. Mass wasting is common at river bends.
Cobble and gravel bars are widespread and continuous in sinuous reaches. Overall, the Sol Duc
River is not highly sinuous, allowing its transport power to deposit LWD onto its banks. Throughout
much of the mainstem, large rocks provide the roughness to the streams equivalent to that
provided by LWD.

The Sol Duc watershed receives 90 to 120 inches of precipitation per year. The upper reaches are
influenced by the rain on snow zone in the river’s headwaters. The lower river system is rain
dominated with seasonal low flow conditions common in many of the tributaries due to traverses
over highly permeable glacial till. The Sol Duc riparian area within SMP jurisdiction is composed of
84.5% closed canopy, 10.7% other natural vegetation, and 4.8% non-forest.

Biological Resources

The Sol Duc River represents one of most highly valued river systems in the state. It provides quality
habitat for most species of salmon and steelhead. Runs of native steelhead are healthy enough to
support limited wild fish retention by non-tribal sportfishers. In the most recent Salmon Stock
Inventory (SaSl) report, all of the salmon runs evaluated were rated as healthy. Healthy status was
assigned to the following salmon runs in the Sol Duc River system: fall Chinook, fall and summer
coho, and winter steelhead. The status of summer Chinook and summer steelhead are designated
as “unknown.” The Sol Duc also provides important habitat for a unique stock of summer coho, as
well as chum, sockeye salmon, and Dolly Varden. Small numbers of pink salmon have also been
documented. Spawning by salmon species occurs in various river segments of the Sol Duc system.
Winter and summer steelhead spawn throughout the mainstem and in many major tributaries. Fall
coho spawn in the mainstem above RM 39.8 (SOL DUC 80), and many of the tributaries. Fall
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Chinook spawn downstream of RM 44.5 (Camp Creek) and in lower CAMP. A non-native hatchery
run of spring Chinook spawns naturally in the mainstem, lower CAMP and lower GOODMAN.
Sockeye are present in the mainstem up to RM 49.5 (Goodman Creek) and summer Chinook have
been reported up to RM 52. Fall chum are found up to the Bear Creek confluence (RM 31). Salmon
and steelhead habitat stops at Sol Duc Falls at RM 64.9.

Land Use and Altered Conditions

The uppermost reaches lie within the Olympic National Park and as such are in pristine condition.
In the middle reaches, extensive uninhabited tracts and wide blocks of continuous forested land
create very good riparian conditions. General conditions in the riparian zone in the middle to lower
reaches are rated as good but somewhat more compromised due to removal of canopy cover in
residential developments. The Sol Duc system supports healthy salmon runs and includes many of
the most productive spawning reaches remaining in the state. Previous analyses of the effects of
logging activities have detailed their impacts in order to develop prescriptions to improve those
practices. As part of that process, the 1995 Sol Duc Watershed Assessment assigned “poor” ratings
for certain Sol Duc reaches based on tree height and age class representation within the riparian
zone. This report is directed at a broader assessment of the degree of ecological alteration. In light
of the relative health and productivity of the Sol Duc system, the functional ratings assigned in this
report reflect the relative health of this river system from the statewide perspective.

The human impacts on Sol Duc reaches include those related to residential and agricultural
development and logging practices. Sedimentation from roads in the lowland reaches has been
described as 128% above natural rates. In the middle reaches, inputs are 245% above natural rates.
In the headwater reaches, inputs are 58% above natural rates. The historic riparian was dominated
by Sitka spruce and western hemlock. Riparian buffers of the mainstem are now dominated by red
alder, western hemlock and Douglas fir. Some reaches are narrow buffers that are prone to
windthrow. A number of segments have been listed on the 303(d) list for high water temperature.
Concerns have been raised that in the summer, naturally occurring low water may be aggravated by
residential and agricultural water withdrawals. Under currently issued permits, roughly 70% of the
mainstem flow during dry periods in August may be withdrawn. The Sol Duc drainage has very
limited wetlands. Fill for road construction has eliminated at least 4 acres of these wetlands. In
addition, many wetlands have vegetation changes due to logging, agriculture, and development.

Upper Sol Duc Reaches

The upper Sol Duc reaches flow through the Olympic National Forest or private commercial forest
lands far from utilities and paved roads. In addition, more than half the Olympic National Forest is
now designated as “Late Successional Reserve (LSR),” and is being managed to promote transition
to old growth conditions. The rest of the Forest Service land is in Adaptive Management
designation, which also calls for policies that improve ecological conditions. In light of these
considerations, detailed tables of information were not generated on the upper reaches and
tributaries. Instead, a narrative inventory will be presented in this section. In the upper reaches of
the Sol Duc, the major impacts reported included sedimentation, poor LWD levels, off-channel
habitat loss, detrimental peak flows, bank erosion, gravel bar movement and loss of spawning
gravel in the river bed. These impacts are related to extensive clearcutting, wildfires and road
density. The upper reaches, SOLDUC S and CAMP have lost off-channel habitat, resulting in a
“poor” habitat rating for floodplain impacts. GOODMAN has been rated “good” for pool habitat,
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and SOLDUC S has been rated “fair” for pool habitat. SOLDUC S and most of GOODMAN are within
CAMP flows through a combination of federal and private timber lands and has also gone through
extensive logging since the 1940s. LWD levels and LWD recruitment levels are generally sufficient in
the upper Sol Duc. GOODMAN has “good” LWD levels, CAMP rated “fair,” and SOLDUC S has
“adequate” levels. Near-term LWD recruitment is “good” (60%) for the subbasin overall. Shade is
another issue in the upper Sol Duc reaches. SOL DUC S and GOODMAN have naturally low levels of
shade due to wide river channels. Although these reaches have temperature exceedances above 16
degrees Celsius, they take place for short periods of time. Shade levels vary greatly in CAMP, but
the temperature levels are well within state standards.

Transportation and Utilities

Numerous overhead and underground conductors are located along the mainstem of the Sol Duc
and noted in the reach tables. There are no utilities on SOLDUC S or the upper tributaries.
Numerous highways and residential roads provide access to the mainstem in the valley and
lowlands. Fewer paved roads are present in the upper reaches, but an extensive system of logging
roads provides access to all the upper tributaries.

Shoreline Modifications

Armoring intended to stabilize the shoreline is present at the upstream end of the Whitcomb
Dimmel residential area within SOL DUC 30. Armoring associated with bridges is found in a number
of SOL DUC reaches. Armoring was installed to limit lateral movement at the mouth of SOL DUC 10
to protect the Mora Road Bridge and WDFW boat ramp at Three Rivers. Other bridges with
associated armoring occur at Quillayute Rd and the 5000 Mainline logging road crossings. In SOL
DUC 30, the mainstem is crossed by US 101 and Maxfield Road. US 101 crosses the Sol Duc twice in
SOL DUC 50 and twice in SOL DUC 80. A spur of USFS Rd 2918 crosses SOL DUC 80 at RM 47.6. In
SOL DUC 90, USFS Rd 2918 crosses the river again at RM 50.

Public Access

The Sol Duc River is recognized throughout the state as one the last best places to fish for salmon
and steelhead. Although much of the lower mainstem flows through private lands, a series of
established boat ramps provide access to every segment of the river. In addition, footpaths have
been created for walk-in access to fishing holes at the Shuwah, off Maxfield Road, and off US 101
south of Rainy Ranch Road. In the middle reaches of the mainstem, the river flows close to US 101
and passes through large blocks of state and federal lands. This area contains established boat
ramps and presents abundant opportunities for walk-in access to the river. These middle reaches
are difficult to navigate with large boulder fields strewn across the channel and a number of very
challenging rapids. Technical expertise and experience are needed to safely float this area. The
Olympic National Forest operates Klahowya Campground on the south side of the river between
RM 40-41. The DNR operates a campground at Beaver (RM 29). Rayonier maintains a small day-use
park at RM 27.

Restoration Opportunities

No restoration priority projects have been identified in the Lead Entity Strategy for the Sol Duc
shorelines. However, a variety of culvert replacement projects have been identified in streams that
flow into shorelines covered by SMP Update. Knotweed control throughout the Sol Duc mainstem
and drainage has been selected as a top priority of the Quileute Reach Assessment. The Limiting

WRIA 20 Draft ICR June 30, 2011 62|Page



Factors Assessment made general recommendations, including improvement of riparian buffers to
increase the supply of LWD; decrease inputs of coarse and fine sediments; increase channel
complexity and roughness; reduce flow limitations to fish passage; and conserve and expand locally
significant habitats. In the upper reaches, a priority project is to replace a culvert with a bridge on
CAMP Creek at the 2929 road crossing. This culvert is blocking access to habitat for summer and fall
coho, winter steelhead and cutthroat trout. Riparian zone replanting and road decommissioning in
SOLDUC S, CAMP and GOODMAN were identified as restoration priorities.

Data Gaps

The information available on the Sol Duc mainstem is of varying quality. As noted above, much of
the information assembled in the 1995 Sol Duc Pilot Watershed Assessment is oriented towards
evaluation of the impacts of forestry. Most of those evaluations are now dated. More current
information on and qualitative evaluation of fish distribution, fish utilization and riparian conditions
are needed. The work of the Wild Salmon Center in the Calawah drainage is illustrative of the value
of contemporary analysis. Critical area delineations are unavailable but needed in most places.
They are most crucial in the places where development is most likely—reaches of the Sol Duc and
its lower tributaries, the Bogachiel, portions of the Calawah and within the FUGA.

Protection Opportunities

Proposals for new development along the shorelines in WRIA 20 have been limited in the past 20
years. Still, a number of segments of the Sol Duc stand out as areas within which to apply more
careful consideration if permits are sought. These are principally areas with wide floodplains and
active channel meander zones. The areas of greatest concern are in the downstream portions
where active erosion, extremely valuable spawning beds, and a substantial channel migration zone
are in close proximity to US 101 and established residential areas. These are shorelines of great
beauty. Additional development in these areas is likely. The subbasin is naturally limited in wetlands
and off-channel habitat; therefore the remaining wetlands should be protection and restoration
priorities.
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SOL DUC 10 Reach: RM 0- 1.5

Shoreline Processes
& Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

Land use -- south shore in residential; north shore -- 2/3in CT 1/3
residential

Zoning — All RW5

Numerous large lot residences along Three Rivers Rd

WDFW Boat Ramp at Three Rivers
Manitou Lodge

Shoreline Uses
Residential
development
present and likely
in future

Utilities PUD primary underground conductor off Mora Rd supplies north
shoreline and primary overhead conductor off LaPush Rd supplies
south shoreline properties
Hydrologic No geohazard areas Hydrologic
Water Quality Armoring at Mora Rd Bridge; river migration occurring there Good
Sediment Transport
Vegetative SOL DUC 10: 91.3% closed canopy; 0.4% other natural vegetation; Vegetative
Temperature 8.3% non-forest Good
LWD Temperature exceedance -- RM .9 — 1.5 (downstream of river bend
Sediment Transport with lengthy shallow section & wide floodway) Temperature
exceedance appears related to natural conditions/ seasonal
dewatering of channel. Riparian condition rated “fair;”
LWD not rated (LWD deposited on high banks due to flow rate and
velocity)
Habitat Extensive cobble and gravel bars; All species of salmon present Habitat
Physical space and Winter steelhead, spring, summer and fall Chinook spawning Good
condition throughout. Healthy Status assigned Winter Steelhead, Fall
Food Production and | Chinook and Fall and Summer Coho; others unknown
delivery
Spawning
Overwintering
Blockage
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SOL DUC 20 Reach: RM 1.5-12.7

Shoreline Processes Indicators of Conditions Function
& Functions Rating

Shoreline Uses Almost all CT
Land Use & Zoning Zoning— CF except

south shoreline: RW5in RM 3 to 7.5

north shoreline: RW5in RM 6to 7.5
Public Access Fishermen’s Boat Ramp (at bridge off Quillayute Rd)

Ramp at Rayonier log dump (gated; no access)
Utilities Primary underground conductor off Quillayute Rd supplies north shoreline

atRM4and RM 7.5
Hydrologic Critical aquifer recharge area-- RM 5.2 - RM 7 Hydrologic
Water Quality Erosion & landslide hazard zone -- RM 9.9 - 11 Good
Sediment Transport | Landslide zone RM 10-12.7

Very Large floodplain RM 3.3 - 5.2

Large flood plain at RM 11 - 12.2

Actively eroding area at upstream end of reach
Vegetative SOL DUC 20: 85.9% closed canopy; 10.9% other natural vegetation; 3.1% Vegetative
Temperature non-forest Good
LWD Temperature exceedance RM 6 — 8: unclear source
Sediment Transport Riparian condition ratings:

RM 1.5 -10.3 “fair”

RM 10.3 - 12.7 “poor” due to erosion/mass wasting

Habitat

Habitat Highly sinuous cobble, many shallow riffles Good
Physical space and All species of salmon present
condition Winter steelhead, spring, summer and fall Chinook spawning throughout;
Spawning Healthy Status assigned Winter Steelhead, Fall Chinook and Fall and
Overwintering Summer Coho; others stocks unknown.
Blockage
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SOL DUC 30 Reach: RM 12.7 -19.2

Shoreline Indicators of Conditions Function
Processes & Rating
Functions
Shoreline Uses East shoreline: CT & R (zoning -- 3.3 miles in CF & 4.4 miles in RW5 and TC)
Land Use & Zoning | West shoreline: R dominates (Zoning: 6.7 miles in RW1, QR, NC, RW5; 1 mile
is CF)
Public Access WDFW Boat Ramps at Maxfield Rd and Whitcomb Diimmel Rd
Bank fishing trail off Shuwah Rd
Utilities Underground conductor off US 101 supplies south shoreline (Rainy Ranch
properties) at RM 13; PUD primary overhead conductor off US 101 supplies
Whitcomb Diimmel, Shuwah Rd, and Steelhead Ave; supplies residential
developments
Hydrologic Aquifer recharge zone from RM 12.9 to 15 Hydrologic
Water Quality Landslide hazard zones in this reach Good
Sediment Very wide floodway (oxbow related) from RM 13.1 to 13.4
Transport Wide floodway and plain at RM 13.4 to RM 16.3
Armoring present upstream end of Whitcomb Dimmel area
Active channel and sediment transport important to spawning gravel
Vegetative SOL DUC 30: 92.8% closed canopy; 4% other natural vegetation; 3.2% non- Vegetative
Temperature forest Good
LWD Temp exceedance zones -- RM 13.5 —15.2 and 16.8- 18.1 due to shallow wide
Sediment floodway
Transport Riparian condition ratings:
RM 12.7- 18.7 (to Lake Creek confluence) “poor”
RM 18.7 - 19.2 “good”
Habitat Habitat
Physical space and | All species of salmon present Good
condition Important meander zone rich with spawning gravel at lower end of reach
Food Production Winter steelhead, spring, summer and fall Chinook spawning throughout;
and delivery Healthy Status assigned Winter Steelhead, Fall Chinook and Fall and Summer
Spawning Coho; others stocks unknown
Overwintering
Blockage
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SOL DUC 40 Reach: RM 19.2 - 23.2

Shoreline Processes Indicators of Conditions Function

& Functions Rating
Shoreline Uses Land use all CT Shoreline
Land Use & Zoning Zoning—all CF Uses

Public Access

Block of state lands north shoreline RM 20.7 -21 also adjoins Hwy 101

Forestlands

Access
opportunity

Utilities PUD primary underground conductor off Conley Rd supplies north and
west shorelines RM 22.5 to 23
Hydrologic Highly sinuous for mainstem Hydrologic
Water Quality Temperature exceedance RM 19.1-19.7 (unknown cause) Good
Sediment Transport | Erosion hazard area RM 22.2
Large floodplain at RM 22.3 to RM 23.6
Vegetative SOL DUC 40: 95.2% closed canopy; 3.6% other natural vegetation; 1.2% Vegetative
Temperature non-forest Good
LWD LWD not rated
Sediment Transport | Riparian condition ratings:
RM 19.2 to 19.5 “good”
RM 19.5 —23.2 “poor”
Habitat Habitat
Physical space and Mix of pool, riffle and gravel bars Good
condition All species of salmon present
Food Production Winter steelhead, spring, summer and fall Chinook spawning throughout ;
and delivery Healthy Status assigned Winter Steelhead, Fall Chinook and Fall and
Spawning Summer Coho; others stocks unknown
Overwintering
Blockage
WRIA 20 Draft ICR June 30, 2011 67| Page




SOL DUC 50 Reach: RM 23.2 - 29

Shoreline Indicators of Conditions Function Rating
Processes &
Functions
Shoreline South shoreline: Most in CT, some Quasi-public (hatchery) and Shoreline Uses
Uses residential; Zoned all CF Residential
Land Use & North shoreline: All R except some CT; Zoned NC in Stormin Norman development
Zoning and Conley Rd residences; RW5 and WRC at junction of Burnt Mt Rd vulnerable along inside

Public Access

(SR 113); very small parcels

WDFW Boat Ramp at Pavel Rd (at Sol Duc Hatchery)

Rayonier Park opposite Mary Clark Rd (RM 26.9-27.2)

RM 27.3-29 large public blocks—ACCESS OPPORTUNITY
Adjacent HWY 101 & access to south shore from Mary Clark Rd

of narrow oxbow

Wetlands complex
protection (limited
wetlands associated
with mainstem)

Utilities Two US 101 bridges & associated armoring
Underground conductors: Conley Rd supplies west and north
shorelines RM 23 -24; Stormin Norman Rd supplies west and north
shorelines RM 24.2 (oxbow full of residences); Pavel Rd supplies south
shoreline hatchery; off HWY 101 supplies north shoreline at RM 25.7;
overhead conductor off HWY 101 supplies north shoreline at RM 27
Hydrologic Temperature exceedance RM 26.6 -27 (between Rixon Rd and 101 Hydrologic
Water Quality | Bridge) below lengthy shallow stretch and confluence of Beaver Creek | Good
Sediment Large floodplain at RM 22.3 to RM 23.6
Transport Large floodway & floodplain at oxbow at RM 24.2 to RM 25 (Stormin
Norman Rd. residences)
Large potential wetlands complex south shoreline at RM 27.5 to 29
Vegetative
Temperature | SOL DUC 50: 90.9% closed canopy; 3.7% other natural vegetation; 5.4% | Vegetative
LWD non-forest Good
Sediment LWD not rated; Riparian condition rating:RM 23.2 to 25.3 “poor;” RM
Transport 25.3 - 26.6 “fair;” RM 26.6 to 27.5 “poor;”
RM 27.5 - 29 “fair”
Habitat Habitat
Physical space | All species of salmon present Good
and condition | Winter steelhead, spring, summer and fall Chinook spawning
Spawning throughout; Healthy Status assigned Winter Steelhead, Fall Chinook
Overwintering | and Fall and Summer Coho; others stocks unknown.
Blockage
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SOL DUC 60 Reach: RM 29—30.9

Shoreline Indicators of Conditions Function Rating
Processes &
Functions
Shoreline Land use: All CT and Public Shoreline Uses
Uses Zoning south shoreline: all CF; North shoreline: all CF except NC--RM 29.1 | Forestlands with
Land Use & & TC—RM 30.8 some residences
Zoning

Public Access

DNR camp ground -- RM 29 - 30.1

State Park at 29.5; DNR owns 29.5-30.1

Public Lands access by Mary Clark Rd at RM 29.3
TC zoned lands —RM 30.8

Potential Access
Opportunity

Utilities Underground conductor Bear Springs Hatchery south shore RM 30.5
(tribal)
Hydrologic Hydrologic
Water Quality | No 303(d) listing Good
Sediment
Transport
Vegetative Vegetative
Temperature | SOL DUC 60: 93.5% closed canopy; 4.6% other natural vegetation; 1.9% Good
LWD non-forest
Sediment Riparian condition rating: RM 29 --30.9 “fair”
Transport
Habitat Habitat
Physical space | All species of salmon present Good
and condition | Fish passage blockage reported at RM 30.2??7?7?
Spawning Winter steelhead, spring, summer and fall Chinook spawning throughout;
Overwintering | Healthy Status assigned Winter Steelhead, Fall Chinook and Fall and
Blockage Summer Coho; others stocks unknown
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SOL DUC 70 Reach: RM 30.9 -33.2

Shoreline Indicators of Conditions Function
Processes & Rating
Functions
Shoreline Land use-- South shore: all CT
Uses North shore: ¥60% residential, ~40% CT
Land Use & Zoning: TC--north shore RM 30.9-31.2 and
Zoning RW5—north shore RM31.2- 33.3
Public Access | Hillstrom Road Boat Launch (Private land) (black diamond water downstream, i.e.,
hazardous)
Utilities Underground conductor off 101 west of Hungry Bear Cafe crosses river & supplies
south shoreline at RM 31; Underground conductor off Hillstrom Rd supplies north
shoreline RM 31.2 to 32.2
Hydrologic No 303(d) listing Hydrologic
Water Quality | Somewhat widened floodplain from RM 31.4 to RM 33.2 Good
Sediment Cobble riffle gravel
Transport
Vegetative
Vegetative SOL DUC 70: 83.3% closed canopy; 5% other natural vegetation; 11.6% non-forest | Good
Temperature Riparian condition ratings
LWD RM 30.9 to 32.5 “good”
Sediment RM 32.5 - 33.2 “poor”
Transport
Habitat All species of salmon present except sockeye Habitat
Physical space | Fall chum below RM 31. Good

and condition
Spawning
Overwintering
Blockage

Winter steelhead, spring, summer and fall Chinook spawning throughout; Healthy
Status assigned Winter Steelhead, Fall Chinook and Fall and Summer Coho; others
stocks unknown.

WRIA 20 Draft ICR June 30, 2011

70| Page




SOL DUC 80 Reach: RM 33.2- 50

Shoreline Indicators of Conditions Function
Processes & Rating
Functions
Shoreline Land use-- South shore: all CT; North Shore: ~60% residential, ~40% CT
Uses Zoning: all CF except TC—north shore RM 30.9-31.2 & RW; north shore RM 31.2-
Land Use & 333
Zoning
Public Access | USFS Klahowya Campground RM 40-40.5
Rearing pond at Snider Creek
Boat Ramp on south shore at RM 39 across from Snider Rd
Utilities Underground conductors: off 101 supplies north shoreline RM 35 & RM 37.5;
supplies east shoreline RM 41.7; south shoreline RM 40 to 41; supplies north
shoreline RM 45.9 to 46.6; along Sol Duc Hot Springs Rd
Overhead conductors off 101 supplies north shoreline RM 35.7; off Snider Road
supplies north and primary
Hydrologic Erosion zones RM 37.4; RM 40; RM 40.5-41.5; RM 48 -53 Hydrologic
Water Quality | Wide floodplain throughout much of the reach, but particularly at oxbow at RM 35 | Good
Sediment —35.7; RM 36 —38.4; and RM 40 through 47
Transport
Vegetative SOL DUC 80: 85.4% closed canopy; 8.1% other natural vegetation; 2.5% non-forest | Vegetative
Temperature | Temperature exceedance RM 40.4 —42.2; Good
LWD Riparian condition: RM 32.5 - 34.4 “poor;” RM 34.4 -- 35.3 “good”
Sediment RM 35.3- 44.8 (mouth of Camp Creek) “fair;” RM 44.8 -- 46.6 “poor”
Transport RM 46.6- 48 “fair;” RM 48 — 50 “good”
Habitat All species present except chum; Sockeye present below RM 36.5; Habitat
Physical space | Fall Chinook spawning below RM 44.5 & present RM 44.5- 50; Spring and summer | Good
and condition | Chinook spawn below RM 49.5; Spring and summer Chinook present above RM
Spawning 49.5; Coho spawning above RM 39.8; Winter steelhead spawning throughout;
Overwintering | Healthy Status assigned Winter Steelhead, Fall Chinook and Fall and Summer Coho;
Blockage others stocks unknown.
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SOL DUC 90 Reach: RM 50- 53.5

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline
Uses

Land Use &
Zoning

Public Access

South shore: Land use all CT; Zoning all CF
North Shore: Olympic National Park

Adjacent lands are public
Sol Duc Hot Springs Rd runs parallel to reach

Shoreline Uses
Forestlands

Utilities PUD primary underground conductor along Sol Duc Hot Springs Rd

Hydrologic Hydrologic
Water Quality | Wide floodplain between RM 50.8- 51.4 (confluence with SOL DUC S) Good
Sediment No 303(d) listing

Transport

Vegetative Vegetative
Temperature | SOL DUC 90: 96.1% closed canopy; 2.1% other natural vegetation; 1.8% Good

LWD non-forest

Sediment Riparian condition rated “good” throughout reach

Transport Elevated sediment from logging reported

Habitat Habitat
Physical space | All species present except sockeye and chum Good

and condition | Coho and winter steelhead spawning throughout

Spawning Spring, summer and fall Chinook present below RM 51.5;

Overwintering | Healthy Status assigned Winter Steelhead, Fall Chinook and Fall and

Blockage Summer Coho; others stocks unknown
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SHUWAH 10 Reach: RM 0-.8

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline
Uses

Land Use &
Zoning

Public Access

South (east) shore: Land use all CT; Zoning all CF
Northwest Shore: Land use all CT; Zoning all CF

All adjacent lands are private

Shoreline Uses
Forestlands

Utilities No primary conductors
Hydrologic Hydrologic
Water Quality | Wide channel and floodplain throughout reach; channel stability rated Good
Sediment “poor;” No 303(d) listing
Transport Erosion hazard area RM .3-.5; Landslide hazard area RM 0-.2
Pool habitat rated “poor;” Low flows in summer
Vegetative SHUWAH 10: 99.8% closed canopy; 0.2% other natural vegetation; Vegetative
Temperature | Hydrologic maturity rated “good” Good
LWD Riparian condition rated “poor” throughout reach
Sediment LWD rated “poor” throughout
Transport Elevated sediment from logging reported
Habitat Habitat
Physical space | High value off-channel habitat Good
and condition | All species present except summer steelhead spring and summer Chinook
Spawning sockeye and chum
Overwintering | Winter steelhead, fall coho, and fall Chinook spawning habitat
Blockage throughout
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SHUWAH 20 Reach: RM.7-1.1

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline
Uses

Land Use &
Zoning

Public Access

Southeast shore: Land use all R; Zoning all CF
Northwest Shore: Land use all R; Zoning all CF

All adjacent lands are private

Utilities PUD primary overhead conductor RM 1.1 southeast shore
Hydrologic Hydrologic
Water Quality | Wide channel and floodplain throughout reach; channel stability rated Good
Sediment “poor;”
Transport No 303(d) listing
Pool habitat rated “poor”
Low flows in summer
Vegetative SHUWAH 20: 99.9% closed canopy; 0.1% non-forest; Eg%
Temperature | Hydrologic maturity rated “good” Goo
LWD Riparian condition rated “fair” throughout reach
Sediment LWD rated “poor” throughout
Transport Elevated sediment from logging reported
Habitat High value off-channel habitat &gat
Physical space | All species present except summer steelhead, spring and summer Goo
and condition | Chinook, sockeye and chum
Spawning Winter steelhead, fall coho, and fall Chinook spawning habitat
Overwintering | throughout
Blockage
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SHUWAH 30 Reach: RM 1.1- 4.5

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline
Uses

Land Use &
Zoning

Public Access

Land use and zoning: all CT/CF except R/RWS5 blocks in RM 1.1- 1.8

Adjacent lands are private, but because most are commercial forest
lands access is available Public lands (DNR blocks) at RM 1.6-1.8 (near
Maxfield Rd) and at RM 3.5 - 3.7

Shoreline Uses
Forestlands

Potential public
access opportunity

Utilities PUD primary overhead conductor RM 1.1-1.5 crosses from southeast
shore to northwest shore
PUD primary underground conductor RM 1.6
Hydrologic Channel widening reported; channel stability rated “poor;” Wide Hydrologic
Water Quality | floodplain between RM 1.1-3 Good
Sediment No 303(d) listing
Transport Erosion hazard area RM 2.7 -4.5 (north shore) and RM 3.3- 4.3 (south
shoreline); Landslide hazard area RM 2.5 — 3.2 (south shoreline)
Pool habitat rated “poor”
Low flows in summer
Vegetative SHUWAH 30: 96.9% closed canopy; 2.4% other natural vegetation; Vegetative
Temperature | 0.7% non-forest Good
LWD Hydrologic maturity rated “good;” riparian condition rated “fair” RM
Sediment 1.1- 3 and “poor” RM 3-4.5; LWD rated “poor” throughout
Transport Elevated sediment from logging reported
LWD assessment high priority in Quileute restoration plan &
proposed in 2010 strategy; LWD supplementation project
proposed in 2011 Strategy: need more information rated
Habitat High value off-channel habitat Habitat
Physical space | Culvert replacement proposed 2010 under B2100 Rd Good
and condition | All species present except summer steelhead, spring and summer
Spawning Chinook, chum and sockeye
Overwintering | Winter steelhead and fall coho spawning habitat throughout
Blockage Fall Chinook spawning up to RM 4
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BOCKMAN 10 Reach: RM 0-.3

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline
Uses

Land Use &
Zoning

Public Access

Land use all CT; Zoning all CF

Adjacent lands are DNR forestlands

Shoreline Uses
Forestlands

Utilities No utilities

Hydrologic Channel widening and moderate floodplain throughout Hydrologic
Water Quality | No 303(d) listing Good
Sediment Pool habitat rated “fair”

Transport Low flows in summer

Vegetative BOCKMAN 10: 97.7% closed canopy; 2.3% other natural vegetation. Vegetative
Temperature Riparian and LWD condition rated “poor” throughout reach Good
LWD Re-vegetation and recovery underway

Sediment Historic elevated sediment from logging reported

Transport Hydrologic maturity rated “good”

Habitat No summer steelhead, spring and summer Chinook, sockeye, and chum | Habitat
Physical space | Winter steelhead, fall Chinook, coho spawning habitat throughout Good

and condition

Spawning

Overwintering

Blockage
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BOCKMAN 20 Reach: RM .3 - 1.7

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline Uses

Land Use &
Zoning

Public Access

Land use all CT; Zoning all CF

All adjacent lands are federal forestlands

Shoreline Uses
Forestlands

Utilities No utilities
Hydrologic Seismic soils zone RM .5- 1.7 Hydrologic
Water Quality | Erosion Hazard Area RM .5- 1.7 Good
Sediment Moderate floodplain throughout
Transport No 303(d) listing
Pool habitat rated “fair”
Low flows in summer
Vegetative BOCKMAN 20: 100% closed canopy. Vegetative
Temperature Riparian and LWD condition rated “poor” throughout reach Good
LWD Re-vegetation and recovery underway
Sediment Historic elevated sediment from logging reported
Transport Hydrologic maturity rated “good”
Habitat No summer steelhead, spring and summer Chinook, sockeye or chum Habitat
Physical space | Winter steelhead, fall Chinook and coho spawning habitat throughout Good
and condition
Spawning
Overwintering
Blockage
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BEAVER 10 Reach: RM 0- 3.1

Shoreline Indicators of Conditions Function Rating
Processes &
Functions
Shoreline West shore: Land use all CT except one vacant parcel (RM 3); Zoning all CF | Shoreline Uses
Uses except small WRC block (RM 1.2-1.3) Forestlands and
Land Use & East shore: Land use all CT except R block (RM 0-.1): Zoning WRC from RM | light residential or
Zoning 0-1.6; CFfrom1.6-3.1 agricultural
Public Access | Adjacent lands are private in lower half and public in upper half
Burnt Mt Rd runs parallel to reach
Utilities Underground conductor at RM 3.1
Hydrologic Very wide floodplain at lower end in which a historic channel forms an Hydrologic
Water Quality | oxbow shaped lake; in upper half of reach channel widening and Good
Sediment moderate flood plain occur
Transport 303(d) listing for temperature exceedances RM 0-1
Erosion hazard area RM 1
Pool habitat slowly filling in rated “poor”
Vegetative BEAVER 10: 91.6% closed canopy; 6.1% other natural vegetation; 2.3% Vegetative
Temperature | non-forest Good
LWD Hydrologic maturity (age of vegetation) “poor”
Sediment Riparian and LWD conditions rated “poor” throughout reach (McFarland)
Transport LFA rates road density/erosion as “good”
Elevated sediment from logging reported but lands have been re-
vegetated and are in recovery
Habitat High value off-channel habitat Habitat
Physical space | All species except summer steelhead present throughout reach Good
and condition | Coho, fall Chinook and winter steelhead spawning habitat throughout
Spawning reach
Overwintering | Spring Chinook spawning RM 0- 1.5
Blockage Summer Chinook spawning RM 0- 2
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BEAVER 20 Reach: RM 3.1- 4.7

Shoreline Indicators of Conditions Function Rating
Processes &
Functions

Shoreline Land use all CT except Public RM 4.4- 4.7; Zoning all CF Shoreline Uses
Uses Forestlands and light
Land Use & residential or
Zoning agricultural
Public Access | Adjacent lands are all state lands except small parcel from RM 3.1- 3.2

Burnt Mt Rd crosses at RM 3.1 and runs parallel to reach
Utilities No utilities
Hydrologic Wide floodplain between RM 4- 4.7 Hydrologic
Water Quality | No 303(d) listing Good
Sediment Erosion hazard area: along east shoreline throughout reach and along
Transport west shoreline RM 3.1 -3.9

Seismic soils west shoreline RM 3.9 — 4.7
Vegetative BEAVER 20: 84.3% closed canopy; 11.5% other natural vegetation; 4.2% Vegetative
Temperature | non-forest Good
LWD Riparian condition rated “poor” throughout reach
Sediment LWD condition rated “poor” up to RM 3.5
Transport Elevated sediment from logging reported
Habitat Beaver Falls (RM 3.1) blocks fish passage; no salmon above the falls Habitat
Physical space Good
and condition
Spawning
Overwintering
Blockage
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BEAVER LK & BEAVER 30 Reach: RM 4.7- 6.7

Shoreline Indicators of Conditions Function
Processes & Rating
Functions
Shoreline Land use all CT except Public designation for shorelines of Beaver Lake and Shoreline Uses
Uses BEAVER shoreline up to RM 5.1; Zoning all CF Forestlands
Land Use &
Zoning

Public Access

Lake and lower portion of the reach are public recreation site with boat ramp
Adjacent lands are federal except private block at RM 5.3- 6
Burnt Mt Rd runs parallel to reach

Utilities No utilities
Hydrologic Very wide floodplain throughout reach and along east and west shorelines of Hydrologic
Water Quality | Beaver Lake; also limited potential associated wetlands Good
Sediment No 303(d) listing
Transport Seismic soils from RM 5.2 — 6.7 and along west and east lake shorelines
Vegetative

Vegetative BEAVER 30: 86.7% closed canopy; 12.7% other natural vegetation; 0.6% non- Good
Temperature | forest
LWD BEAVER LK: 74.6% closed canopy; 24.3% other natural vegetation; 1.2% non-
Sediment forest
Transport Riparian condition rated “poor” throughout reach

LWD not rated

Elevated sediment from logging reported
Habitat Habitat
Physical space | Beaver Falls (RM 3.1) blocks fish passage; no salmon above the falls Good
and condition
Spawning
Overwintering
Blockage
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BEAR - SOL DUC 10 Reach: RM 0- 3.8

Shoreline Indicators of Conditions Function Rating
Processes &
Functions
Shoreline South shore: Land use all CT 0-2.8 R from RM 2.8-3.8; Zoning all CFup to | Shoreline Uses
Uses RWS5 at RM 2.3 Forestlands,
Land Use & North Shore: R from RM 0-.8; CT from RM .8-2.8; R from 2.8-3.8 Zoning: residential,
Zoning RWS5 & NC from RM 0-.8; CT from RM .8-2.8; RW5 from RM 2.8-3.8 agricultural
(expanse of commercial forestlands in middle 3/4 of reach)
Public Access | Public lands corner at RM 2.4, all other adjacent lands are private
Utilities PUD primary underground conductor at RM 3; overhead conductors at
RM 0 and RM 3.1
Hydrologic Sinuous with moderate floodplain throughout Hvdrologic
Water Quality | No 303(d) listing Good
Sediment Landslide hazard zone RM 0.5- 2 (north shoreline); erosion hazard area
Transport RM 2.6- 3 (south shoreline)
Vegetative BEAR- SOL DUC 10: 84.7% closed canopy; 11.3% other natural vegetation; Vegetative
Temperature | 4.1% non-forest Good
LWD LWD rated “poor” RM 0-1.9; “fair” RM 1.9- 3.8
Sediment Riparian condition rated “poor” throughout reach due to dominance of
Transport hardwoods or open ground with LWD recruitment potential “poor;” pool
habitat rated “poor”
Floodplain impacts from roads
“Poor” hydrologic maturity
“Good” rating for fine sediments due to revegetation
LWD Assessment placement needed for RM 2 in 2011 draft strategy
Habitat Loss of off-channel habitat concern
Physical space | Summer steelhead present throughout Habitat
and condition | Winter steelhead, coho, spring, summer and fall Chinook spawning Good
Spawning habitat throughout
Overwintering | Fall chum present up to RM 1.8
Blockage Sockeye present up to RM 3.8
No blockages
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BEAR - SOL DUC 20 Reach: RM 3.8- 8.1

Shoreline
Processes &
Functions

Indicators of Conditions

Function Rating

Shoreline Uses
Land Use & Zoning

Public Access

South shore: Land use all CT; Zoning all CF
North Shore: Land use all CT; Zoning all CF

All adjacent lands are public
Road crosses at RM 6.9 and parallels reach to RM 8.1

Shoreline Uses
Forestlands

Utilities BPA line: adjacent at RM 4.5- 4.8; crosses RM 5.9 — 6.1; parallel
south shore RM 6.1-7; crosses RM 7
Hydrologic Highly sinuous with confined floodplain Hydrologic
Water Quality 303(d) listing for DO between RM 5.5- 7.2 Good
Sediment Erosion hazard area RM 4.5- 4.7 (both shorelines); RM 5.5-5.8
Transport (north shoreline); RM 6.6-8.1 (south shoreline)
Vegetative BEAR- SOL DUC 20: 94.6% closed canopy; 5% other natural Vegetative
Temperature vegetation; 0.4% non-forest Good
LWD LWD rated “fair” RM 3.8- 6.8; “poor” RM 6.8 — 8.1
Sediment Riparian condition rated “poor” throughout reach due to
Transport dominance of hardwoods or open ground with limited LWD
recruitment potential; pool habitat rated “good”
Elevated sediment from logging reported
“Poor” hydrologic maturity
“Good” rating for fine sediments due to re-vegetation
Habitat High value off-channel habitat Habitat
Physical space and | Highest spawners/mile in Sol Duc system; Good
condition All species present except chum
Spawning Winter steelhead, coho, fall Chinook spawning habitat
Overwintering throughout;
Blockage Fall Chinook rearing habitat at mouth of S. Fork Bear (RM 6)
Sockeye present up to RM 5.5; Spring Chinook spawn RM 3.8- 5.5
and present up to RM 7.9; Summer Chinook spawn RM 3.8-5 and
present RM 5-7
Summer steelhead present throughout
No blockages
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The Sooes River System

Makah
Tribe
Reservation

;’_,/SO OES 20

% “PILCHUCK 10 /SNAG 10
\ SNAG 20

PILCHUCK 20

1

The Sooes River is 16.2 miles long, heading in low foothills and draining into the Pacific at Mukkaw
Bay in the Makah Reservation with 11.1 miles within the study area. The reaches of the Sooes that
currently qualify as shorelines of statewide significance are the following: SOOES 20 (10.3 miles
long), SOOES 30 (.8 miles), PILCHUCK 10 (1.4 miles), PILCHUCK 20 (1.2 miles), SNAG 10 (1.6 miles)
and SNAG 20 (1 mile). This analysis indicated that, like the other WRIA 20 river reaches that flow
through commercial timberlands, the potential for shoreline development is low and the habitat
currently provides important values for fish and wildlife.
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Physical Environment

The Sooes River originates in the Olympic foothills and is fed by 39 miles of tributaries that combine
to form a watershed of approximately 26,700 acres. It flows through mostly Crown Pacific
timberlands until it reaches the Makah Reservation, which holds the lower 5,000 acres of the
watershed. Within the coastal lowland portion, tidal influence extends 6 miles upstream to RM .9 of
SOOES 20. The river valley was formed by glacial processes, which left most of the watershed made
up of rolling hills. Where the Sooes River leaves the Makah Reservation, it flows around a thick pile
of basalt called the Crescent formation. While the terrain of the formation on the east and north
sides of the river is steep and susceptible to landslides, the river itself is generally low gradient.

The subbasin is rain-dominated, with an average of 100 inches of precipitation per year. The Sooes
subbasin has an estimated 12 inches higher total evapotranspiration than any other subbasin in the
WRIA, except Ozette. The reason for this is not completely understood, but may be due to climatic
conditions specific to the lowlands in northern WRIA 20. All of PILCHUCK 10 and 20, RM 0-1.7, 2-2.7,
3.2-3.7, and 8.1-8.3 of SOOES 20, and several smaller tributaries are bounded by potential
associated wetlands. The lower river, SOOES 10, flows through an extensive floodplain. Upstream
the floodplain narrows as the river become more confined and sinuous. The Sooes riparian area
within SMP jurisdiction is composed of 73.8% closed canopy, 25.3% other natural vegetation, and
0.9% non-forest.

Biological Resources

Information is limited or conflicting on the condition of salmon stocks habitat health in the Sooes
watershed. Fall chum are reported to be healthy. Fall Chinook, Coho, Winter Steelhead, and Fall
Chum are listed as unknown. Hatchery fall Chinook, coho and fall chum from the US Fish and
Wildlife Service hatchery in the Reservation may be affecting stock information. The Makah Indian
Tribe monitors salmon and steelhead spawners. Fall Chinook are documented as present
throughout SOOES 20 and in upper SNAG 20, from RM 2 to 2.5. Coho spawn throughout SOOES 20
and PILCHUCK 10 and 20; they are present in all tributaries off SOOES 20 and in SOOES 30, SNAG 10
and 20, and SNAG tributaries. Fall chum are documented throughout SOOES 20. Winter steelhead
spawn in all of SOOES 20, SNAG 10, SNAG 20 to RM 2, PILCHUCK 10 and 20. They are documented
as being present in SOOES 20 tributaries, all of SOOES 30, SNAG 20 from RM 2 to 2.6 and SOOES 20
from RM 5.5 to 5.9; they are presumed to be present in a tributary off of SNAG 20 also. Lower
SOOES 20 and PILCHUCK provide the best spawning and rearing habitat in the subbasin because of
their low gradients, numerous side channels and channel migration zones, and extensive wetlands.
Washington Department of Fish and Wildlife has documented the presence of a natural barrier (a
falls) at RM 8.7 (SOOES 20). This is supported by elevation data from Google Earth, but contradicts
information from Washington Coast Sustainable Salmon Partnership (WCSSP) and Salmonid Stock
Inventory (SASI), which show fish stocks as being present all the way up to SNAG 10 and 20. An
eagle nest exists at RM 6.7 of SOOES 20.

Land Use and Altered Conditions

All of the Sooes reaches are in private commercial timber production. Riparian roads are a major
problem in the subbasin, contributing to runoff and sediment delivery. Channel incision is also a
common problem in the Sooes. LWD data is lacking in the Sooes subbasin. Log jam removal
projects were conducted when that approach was used to improve fish habitat and reduce flooding.
There has been little LWD in the Sooes mainstem and recruitment potential is poor due to historic
logging practices that removed most of the conifers in the riparian zone. Riparian areas are
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dominated by small alder. The subbasin is prone to short-lived but frequent flood events due to the
absence of large wood, high road density and hydrologic immaturity. SOOES 20 and 30 have
dynamic stream beds, made up of coarse sand beneath a layer of gravel. This combination offers
excellent spawning habitat, but is also at high scour risk during peak flows, especially with the lack
of large wood present in the river to slow flows. High temperatures are a common problem in the
Sooes subbasin, but the cause is unknown. The relative immaturity of the riparian stands is a
potential cause. The 2008 303(d) list shows a temperature exceedance in SOOES 20 from RM 0-1.2.
Low dissolved oxygen (DO) levels were a reported problem in 1998. These exceedances have rated
SOOES 20 and 30 “poor” for water quality.

Transportation and Utilities
Utilities in the Sooes subbasin are restricted to the Makah Reservation and therefore do not apply
to this update. Makah Passage and Sekiu River Road border SOOES 20 for about the first 8 miles.

Shoreline Modifications
There is no known armoring in the Sooes subbasin.

Public Access
There is no public access in the Sooes subbasin.

Restoration Opportunities

Sedimentation from riparian roads is a problem in this watershed. Remedial action is considered a
priority. Restoration of adequate LWD and LWD recruitment levels has been identified as a
restoration priority.

Data Gaps

More current, reliable, and complete salmon stock information is needed for all Sooes reaches.
Information is also needed on whether the falls at RM 8.7 block fish passage. Quantities of LWD,
habitat conditions and riparian conditions need to be analyzed. Information on potential flow
impact, causes of temperature exceedances, and factors triggering high evapotranspiration is also
lacking.
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WRIA 20 Ecosystem Analyses

Ecosystem Wide Processes

The watershed of WRIA 20 includes all rivers and streams that drain into the Pacific Ocean from
Cape Flattery to Huelsdonk Ridge n the south side of the Hoh Valley. This report assesses only the
northern portion that lies within Clallam County. A somewhat smaller segment is located within the
boundaries of Jefferson County and has been included in that county’s SMP Update process. In
general, the rivers of WRIA 20 have their origins in the high elevations of the Olympic Mountains
and flow through lowland valleys to ultimately drain into the Pacific Ocean. The largest river system
is often referred to as the Quillayute System and is comprised of four major sub-basins: the Dickey,
Calawah, Bogachiel, and Sol Duc. Also within Clallam County’s section of WRIA 20 are the Ozette
and Sooes River systems. The shorelines that qualify as “of statewide significance” include 292 river
miles and the following 6 lakes: Lake Ozette, Dickey Lake, Beaver Lake, Wentworth Lake, Lake
Pleasant, and Elk Lake. No marine shorelines are included under SMP jurisdiction in Clallam
County’s WRIA 20, because they are all within the Quileute Reservation or the Olympic National
Park. Neither the tribe nor the ONP has “opted in” for this planning process.

The landscape has been shaped by the active tectonic uplift of the core of the Olympic Mountains
and the concurrent incision of the rivers. Geologists report that this area is underlain by Tertiary
marine turbidites, with thin to thick-bedded sandstone, siltstone and shale. The bedrock
throughout the WRIA is covered with sediments deposited by multiple advances and retreats of
alpine glaciers from the Olympic Mountains. The Juan de Fuca lobe of the continental ice sheet
deposited sediments across much of the north end of WRIA 20. The WRIA's primary drainages are
controlled by northeast trending high-angle strike-slip faults that have been modified by repeated
glaciations. The last glaciation retreated about 15,000 years ago in an eastern direction, leaving long
u-shaped east-west valley bottoms along the western side of the Olympic Mountains. The valley
bottoms today have several hundred feet of outwash above layers of glaciolacustrine silt deposits
with ranging grainsize and stratigraphic characteristics. Many of the smaller streams and rivers are
controlled by the northwest-trending thrust-fault systems and associated shear zones. The wet,
moderate climate of the area, combined with the easily weathered bedrock and glacial deposits on
steep slopes, have led to rapid soil development across the area.

The area’s weather patterns affect both the vegetation and hydrology of the WRIA. Fitting the
definition of a “temperate rainforest,” rainfall in WRIA 20 is the highest found in Washington State
with an average of 80 inches near the coast to 240 inches in the Olympic Mountains. Although
almost all of the WRIA 20 area is described as rain-dominated, the higher reaches of the Calawah
and Sol Duc systems flow through rain-on-snow dominated zones. The proximity of the Pacific
Ocean results in frequent exposure to high winds and unusually heavy rainstorms, particularly in the
winter. The disturbance patterns reported in previous assessments points to the dominance and
frequency of wind rather than fire disturbance in this forested landscape. Nevertheless, fire is an
important ecological process on the western portion of the Olympic Peninsula. The Forks Fire of
1951, for example burned 33,000 acres through the North Fork Calawah watershed and a portion of
the South Fork Calawah- Sitkum River drainage. Timber salvage operations and associated road
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building in the wake of that fire led to increased mass wasting and surface erosion. Across the
watershed, the largest trees are often found in protected draws and in lowland areas. Native
vegetation is dominated by enormous Sitka spruce trees (Pincea sitchensis) in the lowlands and
western hemlock (Tsuga heterophylla) with silver fir (Abies amabilis) at higher elevations. Riparian
zones often include hardwood such as bigleaf maple (Acer macrophyllum) and red alder (Alnus
rubra). In old growth stands, conifers can grow to 200’ in height.

Shoreline Uses

In comparison with other parts of western Washington, WRIA 20 is remote and very lightly
populated area. Fewer than 10,000 people live in this 735,000 acre watershed. Most live within the
Forks Urban Growth Area boundaries or along the middle reaches of the rivers. Residential
development along most shorelines is scattered, light and occurs along the side of the shoreline
closest to major roads. Few bridges were built across the major rivers, because the dominance of
forestry uses did not justify construction of these expensive structures. The light level of
development that has occurred in WRIA 20 has also meant that very little bank armoring has taken
place. Only one industrial facility—the mill on Lake Pleasant-- is located with SMP jurisdiction.
Agricultural operations are also very limited within WRIA 20. Only a few small-scale cattle
operations are located along the shoreline. Thus, by far, residential uses represent the most
significant use of the shoreline.

Since settlement of the area, WRIA 20’s economy has been based on activities related to timber
harvest, processing, transportation, and management. As the impacts of intensive logging were
called into question, regulatory restrictions were imposed to protect fish and wildlife. Protective
rules governing logging activities near critical areas such as riparian buffers are now central
elements of contemporary forest practices. These rules are aimed at achieving sufficient shade and
bank stability, allowing adequate large woody debris (LWD) recruitment, and limiting sedimentation
impacts. Poorly-designed roads and culverts were also recognized to have major deleterious
impacts on habitat conditions. In general, far greater care is now taken to minimize these
alterations. Controlled under the Forest and Fish Agreement and the Forest Practices Act, logging
activities are not subject to the SMP planning process.

Tribal commercial fishing and non-Indian sport fishing represent other significant economic
activities that take place along the shorelines of WRIA 20. Until the 1980s, La Push served as a major
landing and processing port for non-Indian commercial fisheries conducted off the north coast.
After tribal fishing rights were fully recognized, the coastal non-Indian fisheries shifted southward.
Currently, commercial fishing operations in WRIA 20 are entirely tribal and for the most part takes
place within the Quillayute River as a terminal area net fishery. As co-managers of the stocks within
their “usual and accustomed” (U&A) fishing grounds, the Quileute Tribe is actively engaged in
monitoring conditions throughout the Clallam County portion of the WRIA 20 except in the
northern area. In that portion, the Makah Tribe is recognized as the co-manager of fisheries. The
Makah Tribe however conducts their fisheries outside WRIA 20.

With shorelines of exquisite natural beauty, little human development, and many of the healthiest
salmon and steelhead runs in the state, WRIA 20’s sport fishing activities have become a major
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economic driver in WRIA 20. Due to the continued health of the local wild steelhead runs, unlike
anywhere else in the state, non-Indian fishers are allowed to retain one wild steelhead per year.
Because of fishing closures in the Puget Sound area, fishing effort that would have been directed at
those rivers have been redirected towards WRIA 20’s rivers. In addition, the physical risks of
Quillayute system rivers no longer deter many fishers. With the advent of light-weight river rafts
designed for fishing, boaters without advanced skills or years of local experience are able to
successfully navigate WRIA 20’s formerly intimidating stream reaches. As a result, in recent years
there has been a rapid growth in fishing guide services and in fishing pressure in local rivers.

Nature tourism also draws a significant influx of people into WRIA 20, although there are very few
trails in the WRIA. Most of the tourists that stay overnight in the Forks area are destined for the
marine and river shorelines of the ONP and therefore areas outside the scope of the SMP. Despite
the presence of vast expanses of public land, only a few relatively primitive and seasonal shoreline
campgrounds exist: US Forest Service campgrounds Klahowya (on the Sol Duc River) and Klahanie
(on the Calawah River); and WDNR campground at Bear Creek (on the Sol Duc River). Foot access to
WRIA 20 shorelines is available, but often associated with favorite fishing holes best known to local
fishermen. No developed trails or signage for tourists exists. Overall, the principal recreational use
of these rivers is connected with boat and bank fishing.

A variety of restoration efforts have been carried out in WRIA 20 that have had beneficial effects
within the SMP jurisdiction zone. A description of these projects and a list of priority projects that
still need to be done are included in the WRIA 20 Restoration Plan. In general, the past restoration
projects and priorities for the future are located in the smaller streams that feed into rivers that
qualify as shorelines of statewide significance. The exceptions are activities related to invasive
knotweed control, LWD placements, and stream bank stabilization.

Human Alterations of Shorelines

In general, this analysis found no evidence of substantial impacts to ecological processes. Instead,
most of the assembled information pointed to the health and functionality of these systems. People
have largely avoided building homes or businesses in critical areas such as wetlands, meander zones
and flood plains. Very little armoring has been installed, so channel migration continues to occur
and supply LWD and gravel supplies to downstream areas. The few water quality exceedances
present in the WRIA were related to temperature exceedances in localized areas, most of which
were not heavily developed. Natural causes including seasonal low flows and the lack of shade
characteristic of wetlands and lakes provide the most likely explanation for most of these high
temperatures. The literature reported very limited grounds for concerns related to human
alterations other than past logging practices. The reported concerns were associated with water
withdrawals and septic systems in Lake Pleasant. One of the best overall indicators of health are the
wild salmon and steelhead runs that depend on functional habitat. With the exception of Lake
Ozette sockeye, all the runs in the WRIA that have been evaluated are considered healthy.
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FINDING: Vegetation Alteration

The riparian areas of WRIA 20 are among the least impaired in western Washington with 82.5% of
the riparian zone within SMP jurisdiction is closed canopy, 14.1% is other natural vegetation, and
only 3.4% is non-forest. Throughout the WRIA 20, riparian zones are well stocked with trees. Recent
analyses conducted for Clallam County by the Point-No Point Treaty Council showed that overall,
82.5% of the riparian zone within SMP jurisdiction is closed canopy, 14.1% is other natural
vegetation, and only 3.4% is non-forest. Stream reach analyses revealed that in only one reach-- LK
PLEASANT 10--was more than 30% of the riparian area categorized as non-forested. In every other
reach, the forest canopy or other natural vegetation covers more than 80% of the zone. While the
analysis indicated that the WRIA’s shorelines are well stocked with trees, analysis was not done
regarding the age and species composition of the riparian buffer. Riparian stands in some sections
are less mature than is desirable. In a few places, windthrow has completely eliminated the buffer.
The rules now in place are likely to lead to overall recovery and in the longterm increase instream
LWD.

FINDING: Hydrologic Alteration

Little evidence was found of major disruptions of hydrologic functions in WIA 20’s shorelines.
Currently a total of 34 sites are listed on the 2008 Department of Ecology’s 303(d) list for
temperature, fecal, dissolved oxygen, and pH exceedances. All but 7 are temperature exceedances.
Only one of these sites is associated with fecal contamination; that site is in an area dedicated to
commercial forest uses in the Dickey system. Dissolved oxygen levels are listed in 4 sites, and pH
levels listed in 2 sites. Of these sites, 21 are associated with remote areas with very limited human
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presence. Within the Sol Duc and Bogachiel systems, temperature problems appear more related to
seasonal low flows than lack of riparian shade. Many of these middle and lower reaches course
through wide flood plains with porous underlying geology. The one exceedance that the literature
suggests may be related to human uses is the dissolved oxygen levels in Lake Creek downstream of
Lake Pleasant. Prior planning efforts recognized that low oxygen levels may be related to the
relatively dense residential development in the southwestern portion of Lake Pleasant and the
associated water withdrawals and potential for nutrient inputs from failing septic systems. Bank
armoring has been done in very few places and has had no visible impact on channel migration. In
WRIA 20, residential development has traditionally focused on areas that are outside migration
zones and flood plains. Because of the abundance of shorelines with stable characteristics and the
low cost of acreage in the area, most residents chose to build their dwellings in locations that do
not impact hydrologic functions.

FINDING: Habitat Alteration

Habitat conditions in WRIA 20’s shorelines appear to be generally healthy and functional. A key
indicator of functional condition is the health of the keystone species that depend on it. Wild
salmon have been described as keystone species and depend on riverine habitat features for most
stages in their reproductive cycle. They depend on sufficient pools and riffles, velocity control
structures, nutrients, off channel rearing habitat, and clean spawning gravel. No fish passage
barriers were found in WRIA 20 rivers with shorelines of statewide significance. While run sizes are
dramatically lower than historical numbers, almost all of the salmon stocks in WRIA 20 are
considered healthy. The one exception is Lake Ozette sockeye which is listed as threatened under
the ESA. A process is underway to evaluate the limiting factors responsible for stock depletion and
most of the causes of decline are outside of the scope of the SMP Update process. Among the
healthy stocks are: Dickey and Quillayute system winter steelhead and fall coho, fall and winter
Chinook, Quillayute and Sol Duc sockeye, and Quillayute, Calawah, and Bogachiel summer Chinook.
The conditions of all other runs are listed as unknown. One of the greatest habitat concerns in WRIA
20 relates to the spread of invasive weeds along the shorelines of the major rivers. Infestions of
Japanese knotweed are found throughout the mainstems and tributaries of the Quillayute and
Ozette sub-basins. This tall exotic outcompetes and displaces native plants including tree saplings.
Functionally unshaded river edges and choked channels result from the knotweed invasion. Reed
canary grass, also a widespread exotic, has caused similar impacts to riparian areas.
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