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Image 1.I Shorebird in Grays Harbor National Wildlife Refuge
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INTRODUCTION

The Grays Harbor County Shoreline Restoration Plan (Restoration Plan) is a required nonregulatory component of the county’s Shoreline Master Program (SMP) update. The
Restoration Plan is meant to plan for “overall improvements in shoreline ecological function
over time, when compared to the status upon adoption of the master program” (WAC 173-26201(2)(f)). The Restoration Plan represents a vision for voluntary restoration to be implemented
over time and result in ongoing improvement to shoreline ecological function within Grays
Harbor County.
The Restoration Plan draws on multiple previous and current planning efforts to identify
possible restoration projects and reach-based priorities, key partners in implementing shoreline
restoration, and potential funding opportunities. The projects and strategies identified in this
shoreline restoration plan are focused on restoring hydrologic processes where possible and
protecting existing high-functioning areas.
The restoration opportunities identified in this plan are focused primarily on publicly owned
open spaces and natural areas; however, some of the opportunities identified in this Restoration
Plan could affect private property on a voluntary basis. The county does not intend to require or
compel restoration on private property, and projects would be designed and constructed only
with willing private property owners under their voluntary cooperation and participation.

1

Shoreline Restoration Plan Grays Harbor County

The Restoration Plan also identifies potential projects that have been identified for public
funding that occur on tribal trust lands or are identified for sponsorship by the Quinault Indian
Nation (QIN). These tribal trust lands fall outside of the county’s shoreline jurisdiction. As
with privately-owned properties, this shoreline restoration plan in no way obligates tribes or
authorizes other entities to conduct restoration actions on tribal lands. Additionally, this list
does not represent the full suite of projects proposed or under consideration by the QIN. Grays
Harbor County and the QIN are in the process of developing an approach to coordination on
shoreline regulatory issues. Once that approach has been developed, the QIN may wish to
include additional projects in this report. Those projects could be incorporated through an
appendix or revision to this document.

1.1 Purpose
The primary purpose of this document is to plan for ecological improvements to shoreline
functions and processes.
Secondarily, the Restoration Plan also supports Grays Harbor County in its obligation to ensure
the minimum requirement of no net loss of shoreline ecological function is achieved on a
County-wide basis, regardless of any shortcomings of individual projects or activities. By law,
activities that have adverse effects on the ecological functions of the shoreline must be mitigated
(WAC 173-26-201(2)(e)). All proponents of such activities are individually required to mitigate
such adverse effects to pre-activity, or baseline, conditions. However, many shoreline impacts
that may be sufficiently minor on an individual level become significant when considered
cumulatively. Projects completed under historic permit requirements may not meet current
standards for environmental requirements and may continue to degrade shoreline conditions.
Additionally, unregulated activities, such as operation and maintenance of existing
developments, or projects that are below permitting thresholds may also incrementally degrade
baseline conditions over time. Finally, while the Grays Harbor County’s SMP applies only to
activities within the shoreline jurisdiction, upland or upstream activities beyond jurisdictional
boundaries may degrade shoreline functions to the extent they propagate across the landscape.
Without restoration and protection measures to offset them, these impacts can result in
cumulative, incremental, and unavoidable degradation of the overall baseline condition.
Accordingly, the Restoration Plan serves as a guide for ecological restoration and protection
activities implemented voluntarily by county and other government agencies, developers, nonprofit groups, and property owners within the shoreline jurisdiction. Taken together, these
activities must ensure no net loss of ecological function, and where possible may lead to
improvement of overall shoreline ecological function.
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1.2 Contents of this Restoration Plan
The Restoration Plan has been prepared to meet the purposes defined above, as well as specific
requirements of the SMP Guidelines (Guidelines). WAC Section 173-26-201(2)(f) of the
Guidelines requires that shoreline restoration plans must:
(i) Identify degraded areas, impaired ecological functions, and sites with potential for
ecological restoration;
(ii) Establish overall goals and priorities for restoration of degraded areas and impaired
ecological functions;
(iii) Identify existing and ongoing projects and programs that are currently being
implemented, or are reasonably assured of being implemented (based on an evaluation
of funding likely in the foreseeable future), which are designed to contribute to local
restoration goals;
(iv) Identify additional projects and programs needed to achieve local restoration goals, and
implementation strategies including identifying prospective funding sources for those
projects and programs;
(v) Identify timelines and benchmarks for implementing restoration projects and programs
and achieving local restoration goals;
(vi) Provide for mechanisms or strategies to ensure that restoration projects and programs
will be implemented according to plans and to appropriately review the effectiveness of
the projects and programs in meeting the overall restoration goals.
The Shoreline Inventory and Analysis Report (The Watershed Company et al. 2015) provides
background information on watershed setting, key habitats and processes, existing regulatory
framework, and land use conditions. In the interest of brevity, those topics are not repeated in
this document.
The restoration opportunities identified in this shoreline restoration plan are based on existing
regional plans. Actions are focused primarily on publicly owned spaces and natural areas. Any
restoration on private property would occur only through voluntary means or through
redevelopment proposals. Because this shoreline restoration plan is intended to document
opportunities for improvement of shoreline ecological functions compared to the baseline
condition, past restoration actions are not addressed in this shoreline restoration plan.
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1.3 Uses of this Restoration Plan
In addition to meeting grant requirements, this shoreline restoration plan can be used by
agencies, interest groups, and property owners in the following ways.
•

Grant applications: Programs and projects included in this shoreline restoration plan
may find it easier to obtain grant funding from sources that require or recommend
inclusion in a publicly-vetted and adopted plan.

•

Information resource: Appendix A of this shoreline restoration plan identifies a number
of organizations that provide guidance, and in some cases funding, for a wide variety of
restoration projects. These organizations can be consulted by property owners or other
parties wishing to undertake a restoration action.

•

Mitigation: In situations that require offsite mitigation, this shoreline restoration plan
can provide a source of programmatic or specific project ideas that maximize the
regional effectiveness of mitigation.

Depending on the scale and type of project, property owners and interest groups wishing to
conduct a restoration action may need to obtain permits from Grays Harbor County, as well as
Ecology, the Washington Department of Fish and Wildlife, the Washington Department of
Natural Resources, and/or the U.S. Army Corps of Engineers. Projects within shoreline
jurisdiction would need to comply with the county’s SMP, including the incorporated critical
areas regulations. Also depending on the scale and type of project, professionals, including
biologists or engineers, may need to assist in project design and implementation.
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GOALS

The overall goal of this shoreline restoration plan is
to improve shoreline ecological functions over time
when compared to existing conditions.
The following objectives provide more detail of how
the county and its restoration partners might work to
achieve a net improvement in shoreline ecological
functions.
•

Protect natural watershed processes and
restore those processes that have been altered.

•

Promote ecosystem resilience in the face of
future changes.

•

Maintain biodiversity and conserve unique,
fragile, and valuable species and habitats.

In addition to the goals and objectives proposed
above, the following goals, excerpted from regional
watershed planning documents provide a common
focus for restoration in the county:

What are Natural Watershed
Processes?
Watershed processes refers to the
dynamic physical and chemical
interactions that form and maintain the
landscape at the geographic scales of
watersheds to basins (hundreds to
thousands of square miles). These
processes include the movement of
water, sediment, nutrients, pathogens,
toxins, and wood as they enter into,
pass through, and eventually leave the
watershed. These processes are critical
to the formation of habitat at the reach
and site scale. When they are altered or
degraded by human activities such as
logging, agriculture and urban
development, their associated habitats
are also degraded which results in the
support of fewer plant and animal
species (Stanley et al. 2008).

“Prevent additional ESA listings of Washington Coast salmon and further diminished salmon
populations through sustainability instead of ESA recovery planning.” (Washington Coast
Sustainable Salmon Partnership 2013)
“1. Restore normative ecological processes and functions of the WRIA 21 watersheds associated with all
of their aquatic habitats that directly or indirectly support salmonid species.
2. Protect ecological processes and functions of the WRIA 21 watersheds associated with all of their
aquatic habitats that directly or indirectly support salmonid species.
3. Enhance environmental conditions as needed within WRIA 21 watersheds to facilitate recovery and/or
safeguarding salmonid life histories and stock genetics for the strengthening or protection of stock
productivity.
4. Establish a collaborative framework for coordinating restoration, protection, and enhancement
activities within the watersheds for facilitating improvements in salmonid habitat conditions and related
stock performance.” (WRIA 21 Lead Entity 2011)
“Attain a healthy and diverse population of wild salmonids;

5

Shoreline Restoration Plan Grays Harbor County

Restore, enhance, and protect the Grays Harbor Estuary;
Restore and preserve properly functioning riparian areas;
Restore habitat access;
Restore properly functioning hydrology;
Restore floodplain and stream channel function;
Prioritize habitat projects and activities that provide the
highest benefit to priority stocks.” (Grays Harbor County
Lead Entity 2011)
“Protect federally reserved and trust water rights in the
Basin.
Identify and protect areas that have healthy water
resources.” (Grays Harbor County 2004)
“…maintain and enhance the existing base of functional
salmon habitat, encourage volunteer opportunities to restore
and acquire lands for ecosystem function, and protect
existing environmental health.”(Applied Environmental
Services 2001)
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What is Ecosystem
Resilience?
Is the ability of an ecosystem to
respond to natural or human
disturbance by resisting damage and
recovering quickly (see Table 5-30 in
Shoreline Analysis Report). Such
disturbances can include such as
fires, flooding, windstorms, insect
population explosions, and human
activities such as deforestation,
channelization of streams and rivers,
and filling of wetlands. Disturbances
can also include long term changes in
climate and related impacts such as
sea level rise.
The more intact the natural
processes and functions are within a
specific watershed the greater its
resiliency.
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SHORELINE IMPAIRMENTS AND
RESTORATION OPPORTUNITIES

The county recently completed an inventory and analysis of its shorelines (January 2015) as an
element of its SMP update. The Shoreline Analysis Report for Shorelines in Grays Harbor
County (Shoreline Analysis Report, The Watershed Company et al. 2015) provides a summary
of shoreline ecosystem conditions in the county, including climate, geology, key species and
habitats, historic changes, and current conditions in the county’s watersheds. Additionally, the
Shoreline Analysis Report identified emerging issues that have the potential to threaten future
shoreline conditions in the county, including climate change and ocean acidification.
The following section highlights the shoreline impairments that were identified in the Shoreline
Analysis Report and incorporates the restoration actions identified in the salmon recovery
strategies for each Water Resource Inventory Area (WRIA) in the county (Figure 1). The reach
references can be located in the Shoreline Inventory maps and in Appendix C of this document.
Appendix D provides
watershed maps
accompanied by lists of
watershed issues.

Figure 1

Map of WRIAs in Grays Harbor County

7

Shoreline Restoration Plan Grays Harbor County

Trends in shoreline impairments and restoration opportunities identified in the Shoreline
Analysis Report can be generally summarized based on geomorphic position and past
development trends within the county, as follows, and as depicted in Figure 2.
•

Higher elevation, upper watershed areas typically have more intact watershed
processes and functions, although legacy impacts from historic logging exist.

•

Middle elevation reaches have experienced more recent logging impacts, and
opportunities include restoring water flow, sediment, and large woody debris
processes.

•

Lower elevation reaches and floodplains have accommodated more agricultural and
residential development; opportunities include restoration of floodplain
connectivity, riparian functions, and fish passage.

•

A substantial portion of the Grays Harbor Estuary has been diked and filled.
Restoration of historic tidal connectivity will improve habitat opportunities. Actions
should also address and support
resilient ecosystems in the face of
projections of sea level rise and
increasing ocean acidification.

•

The Chehalis Surge Plain provides
significant flood protection and habitat
values. This area has been preserved in
a natural state, and continued
protection of the area and it functions is
critical to maintaining shoreline
functions in the county.

•

The coastal longshore drift of sediment
is essential to maintaining coastal
functions along the Pacific Coast.
Actions to restore and protect sediment
supply and transport processes should
be a priority.
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Ocean Acidification
Since the industrial revolution our oceans have
slowly become more acidic (Feeley et al.
2008). Deeper more acidic ocean waters can
further decrease the pH of surface waters
during regularly occurring upwelling events
created by offshore winds.
Research has shown that ocean acidification
can lead to the death of shellfish larvae and a
subsequent reduction in the populations of
wild or hatchery shellfish (reviewed in
Skewgar and Pearson 2011)
Monitoring by the Grays Harbor Marine
Resources Committee continues to monitor
the estuary for any further emerging trends in
decreased pH. (http://www.co.graysharbor.wa.us/info/pub_svcs/MRC/index.html)
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Figure 2
Summary of general trends in restoration opportunities in Grays
Harbor County shorelines.
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3.1 WRIA 21- Queets/Quinault
Water Resource Inventory Area
(WRIA) 21 includes the Queets,
Quinault, and Moclips/Copalis
assessment units identified in
the Shoreline Analysis Report.
The WRIA includes areas that
are relatively pristine, as well as
areas that have been greatly
affected by logging and
development-related land-use
activities over the last century.
Timber harvest began in 1916
and was most intensive
Image 3.I Lake Quinault and the Olympic Mountains

between 1950 and the mid1980’s (Smith and Caldwell

2001). Road densities and stream crossings amplified sediment inputs to many stream channels
(Smith and Caldwell 2001). Today, stream crossings in the lower watershed create fish passage
barriers, and road densities contribute to disconnected floodplains and increased sedimentation
in the river (Smith and Caldwell, 2001).
Only a short segment of the Queets River, consisting of the southerly oxbow near the river
mouth, is within Grays Harbor County; the balance of the river is within neighboring Jefferson
County to the north. Except for Highway 101 directly abutting the floodplain, there is
essentially no development on this short segment; vegetation is affected by past forestry
practices and a limited gravel road network. Similarly, only a short segment of the Salmon
River is within the county and, other than a salmon hatchery, the basin is almost entirely private
forest land. Floodplain processes and connectivity are largely intact.
The Quinault River watershed is primarily undeveloped. As a result of logging operations
since the 1920's, the riparian area forest species, diversity, abundance, and size has been
reduced (QIN 1999). The history of logging and the extensive removal of large conifers from
the floodplain are likely correlated with lower densities of large woody debris (LWD) and
reduced channel migration rates in the last few decades (QIN 1999). The lower basin is located
in the Quinault Indian Reservation (QIR), and above Lake Quinault, the basin is on federal
lands (National Forest and National Park). The Quinault River estuary has reduced levels of
LWD and the lowest reaches of the Quinault River have been impacted by bank armoring and
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shoreline development, mostly on the south bank. Various attempts to protect infrastructure in
Taholah from ocean wave action have resulted in the construction of a seawall. Large rock
continues to be added to the north end of the seawall, affecting the mouth of the Quinault River
and the lowest portion of the estuary.
Water quality meets state and federal standards throughout most of the WRIA. Within Grays
Harbor County, the only documented impairment is related to elevated PCB levels in fish tissue
(Washington State Department of Ecology 2012).
The following issues and general actions to protect and restore shoreline ecological functions in
WRIA 21 are derived from the WRIA 21 Queets/Quinault Salmon Habitat Recovery Strategy
(WRIA 21 Lead Entity 2011).
Table 3-1.

Issues and general actions identified for watersheds in WRIA 21, including the
Queets, Quinault, and Moclips/Copalis Assessment Units

ISSUE
Fish passage
Affected watersheds: All, but
particularly on the coastal plain
(lower Queets, Whale, Raft,
Camp, Duck, lower Quinault,
Wreck, Moclips, Copalis
systems)

Off-channel habitat
connectivity
Affected watersheds: All, but
especially unconfined reaches
in low gradient sections of the
larger streams

ACTIONS
• Remove stream crossing structures on closed and abandoned roads.
• Employ road and culvert maintenance practices consistent with BMPs.
• Replace or upgrade culvert and bridges using Washington Department of Fish
and Wildlife (WDFW) Water Crossing Design Guidelines on a priority basis to
fully accommodate large storm events and to ensure unimpeded fish passage.

• Inventory off-channel habitats and assess connection swales/channels to main
stream channels.
• Restore natural connectivity by fill removal, channel deepening, and correction
of poorly designed crossings.
• Enhance off-channel habitats by deepening and/or adding structure.
• Create new off-channel habitats by dredging and/or installation of channel flow
controls to create ponds.
• Install and periodically maintain “beaver deceiver” devices to protect
infrastructure in priority areas prone to extensive damming by beavers.
• Control invasive reed canary grass and knotweeds where they limit hydraulic
connections.

11

Shoreline Restoration Plan Grays Harbor County

ISSUE

ACTIONS

Reduction of mature forest
and large wood debris
(LWD) in the Upper Quinault
floodplain and river
channels

• Construct ELJs to begin to stabilize islands and side channels, protect floodplain
terraces, and restore more normative sediment sorting and storage processes.
• Use incentives and education to help protect riparian vegetation on private
properties
• Restore riparian forest quality with conifer underplantings.
• Implement actions to make needed improvements in infrastructure in the upper
Quinault valley with road setbacks, bridge improvements, and culvert
replacements.
• Promote community involvement and interactions.
• Monitor channel and floodplain for changes.

Affected watersheds: Upper
Quinault

Changes in sediment
transport and hydrology
associated with receding
glaciers

• Develop alternative strategic actions to ameliorate or offset expectations for
changes in key habitats related to climate change
• Assess population structure and life histories of conservation targets to inform
adaptive strategies

Affected watersheds: Upper
Quinault

Simplified channels,
disconnected floodplains,
and degraded riparian
conditions.
Affected watersheds: All,
except areas in Olympic
National Park

•
•
•
•
•
•
•
•
•
•
•

Sedimentation from logging
roads and past forestry
practices
Affected watersheds: All,
except areas in Olympic
National Park
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Add large woody debris to channels
Assess wood loading to determine priorities
Expand buffer widths on tribal and public lands where opportunities exist.
Expand effective buffer widths on private lands through incentives and
conservation easements.
Restore riparian forest quality with conifer infill plantings.
Employ thinning practices within riparian forests to create desired species and
age composition and reduce forest fire fuel loads.
Identify key land parcels for purchase and protection; implement purchases as
opportunities exist.
Reduce and control patches of invasive knotweeds as they become established
in riparian corridors.
Formulate basin-wide riparian restoration plans.
Monitor water quality conditions.
Community outreach on the value of large woody debris and riparian forests.

• Formulate Road Maintenance and Abandonment Plans (RMAP) on all forest
lands and subsequent implementation for upgrading, maintaining, or
decommissioning.
• Remove stream crossing structures on closed and abandoned roads.
• Replace or upgrade culvert and bridges on a priority basis to fully accommodate
large storm events and to ensure unimpeded fish passage. (underway)
• Upgrade logging roads to comply with 1999 Forest and Fish Agreement
• Pave permanent or high-traffic roads

The Watershed Company
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ISSUE
Overwater structures in
littoral habitat of Lake
Quinault:

ACTIONS
• Reduce the number of overwater structures along the shoreline of Lake
Quinault

Affected watersheds: Lake
Quinault

Reduced nutrient levels
related to reduced salmon
returns

• Following assessment of nutrient conditions, use fertilizer supplements on
watercourses found to be nutrient limited

Affected watersheds: All

Forest road impacts to
hydrology
Affected watersheds: All,
except areas in Olympic
National Park

• Decommission roads and restore roadbeds to pre- management conditions
where possible.
• Drain roads to the forest floor for runoff infiltration and maintenance of water
table where possible.

3.2 WRIA 22/23- Chehalis
Water Resource Inventory Area (WRIA) 22/23 encompasses the lower and upper Chehalis
basins, respectively. Nine subbasins within the watershed occur within Grays Harbor County.
Key environmental concerns in WRIA 22/23 outside incorporated municipalities stem from a
history of timber harvest, gravel mining, and agricultural development.
Past forest practices have resulted in reduced forest and riparian cover, reduced volumes of
LWD, incised channels, sedimentation, and fish passage barriers (Smith and Wenger 2001).
Gravel mining operations from the 1950s to the 1990s from river bars and/or floodplains on the
Chehalis, Wynoochee, Satsop, Skookumchuck, and Newaukum Rivers have modified sediment
transport processes and substrate within those watersheds (Collins 1995). Between the 1950s
and 1980s, gravel bar mining occurred from RM 5-18 on the Chehalis River, and from RM 2.55.5, from RM 16-28 on the Humptulips River (Collins 1995), and from RM 2-11 on the
Wynoochee River (Collins and Dunne 1986 in Smith and Wenger 2001). In 1986, a study
documented that gravel extraction exceeded replenishment rates in the county (Collins and
Dunne 1986 in Smith and Wenger 2001). Annual extraction rates are now regulated countywide.
Water rights in the basin are over allocated; however, estimated actual water use is apparently
much lower than what is allocated, allowing for continued instream flows (Grays Harbor
County 2004). A 2002 study of streamflows (Chehalis Basin Partnership) showed that base
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flows dropped below the regulatory minimum
flows at the stations in Grays Harbor County
listed below.
•

Newskah Creek

•

East Fork Hoquiam River

•

East Fork Wishkah River

•

Middle Fork Satsop River

•

Wishkah River

The issues and proposed actions in each
subbasin are assessed in greater detail below.
The Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy
prioritized restoration actions by waterbody
based on the extent to which they address
limiting factors for viable salmonid
populations (Grays Harbor County Lead
Entity 2011). Tier 1 projects address the most

What are Base Flows and Why are
they Important?
Base or low flows are provided primarily by
groundwater discharging into the stream or
river system directly and are critical to
maintaining aquatic organisms during the drier
summer and fall months. Base flows, however,
can be reduced by upper watershed actions
that reduce infiltration and recharge of
precipitation. Typically this is caused by
impervious surfaces but ditches and roads can
channel precipitation directly to streams,
circumventing groundwater recharge areas
and thereby potentially reducing basefows.
Clearcuts do not appear to reduce base or
lowflows and typically increase them for the
first few years following logging activities
(Surfleet &Skaugset 2013).

pressing limiting factors, whereas Tier 2 and
Tier 3 address limiting factors that are not identified as being as immediately pressing in a
given waterbody.

3.2.1

Humptulips

The history of logging and high
density of roads throughout the
Humptulips subbasin have impaired
watershed functions, specifically
water temperatures, sediment loads,
and fish passage (Grays Harbor
Lead Entity 2011). Two reaches in
the Humptulips Subbasin are
included in a Total Maximum Daily
Load (TMDL) for water temperature

Image 3.II Humptulips River

(Humptulips River, WF –2 within Olympic National Forest, and Stevens Creek – 1). Forested
vegetation within the floodplain is reduced along the mainstem Humptulips River as a result of
development within the floodplain.
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Image 3.III Examples of development in floodplain that has degraded riparian vegetation and contributes to increased stream
temperatures and altered sediment processes. (Tier 1 issue and action).

An active gravel pit mine is also still present near the Town of Humptulips (Humptulips River –
9). Limited diking and shoreline armoring is in place along the mainstem Humptulips River
from River Mile (RM) 6-6.7 (Humptulips – 2), which restricts channel migration there and has
disconnected the main channel from its historic floodplain (Grays Harbor Lead Entity 2011).
On Deep Creek, Failor Lake and its earth filled dam present a complete barrier to resident fish
passage (WDFW 2013). This small earth filled dam was built in 1956 for recreational purposes
and the impounded 65 acres of surface water is primarily used by fishermen and boaters
(Department of Ecology Publication 94-16). The dam is located above the natural limits of
anadromy due to a natural falls at river mile 6.5. Given its impact on stream processes and
functions, modification or removal of this dam could be considered as a possible restoration
opportunity.
Water quality is listed as impaired for pH and dissolved oxygen (303(d) listing by Ecology) in
the Humptulips River, and a TMDL was established to address water temperatures exceeding
state thresholds.
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Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in
Table 3-2.
Table 3-2.

Issues and general actions identified for the Humptulips subbasin

ISSUE

ACTIONS
Tier 1

High water temperatures

•
•
•
•
•

Identify degraded riparian areas to focus riparian restoration efforts
Implement TMDL recommendations
Monitor water quality conditions
Interplant conifers in deciduous dominated areas
Revegetate riparian areas

Altered sediment processes
related with road densities,
livestock access, mining, and
dams

•
•
•
•
•
•

Abandon roads on geologically sensitive slopes
Implement bioengineering for bank stabilization
Reduce road density
Correct cross drains
Upgrade logging roads to comply with 1999 Forest and Fish Agreement
Reduce livestock access to streams

Tier 2
Fish passage barriers

• Correct barrier culverts (bridges preferred)
• Improve and add fishways

Reduced density of large
woody debris

•
•
•
•

Floodplain connectivity

• Control invasive species
• Reconnect and enhance floodplain and wetland habitat

3.2.2

Assess densities of LWD
Fee simple/easement protection of riparian vegetation on key properties
Develop LWD supplementation plan
Install LWD

Hoquiam

As a result of past forestry practices and scattered rural residential development along the East
Fork and West Fork Hoquiam River, ecological riparian and floodplain conditions are reduced
compared to their historical condition (Grays Harbor Lead Entity 2011). Vegetation coverage is
most limited in the reaches closest to and within the City of Hoquiam, especially near the river’s
mouth (Hoquiam, WF – 1 and 3).
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Image 3.IV Rock and wood structures to protect urban development eliminate riparian vegetation and functions along specific
reaches of the Hoqium River.

Highway 101 parallels the West Fork Hoquiam, limiting potential channel migration and is a
source of water quality pollutants. Partial and complete fish passage barriers are associated
with Highway 101 and tributaries to the West Fork Hoquiam.
The 21 historic splash dams, which impounded water for the purpose of moving cut timber
downstream, in the watershed have likely had lasting effects on LWD and floodplain
connectivity (Grays Harbor Lead Entity 2011). The Hoquiam River experiences high water
temperatures and fecal coliform levels (Grays Harbor County Lead Entity 2011); however, no
watercourses are identified on the 305(b) or 303(d) list (Washington State Department of
Ecology 2012).
The City of Hoquiam owns 7,500 acres of forested land within the West Fork Hoquiam River
drainage that is protected as a municipal watershed and closed to public access. Within the
municipal watershed, diversion dams on Davis Creek and the West Fork Hoquiam River
(Hoquiam WF – 5) provide water storage for the City of Hoquiam. These dams limit
downstream sediment transport, and the West Fork dam presents a partial fish passage barrier
(WDFW 2013).
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Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in
Table 3-3.
Table 3-3.

Issues and general actions identified for the Hoquiam subbasin

ISSUE

ACTIONS
Tier 1

Water quality impairments
(fecal coliform, sediment,
and temperature)

• Abandon roads in geologically sensitive areas
• Implement TMDL recommendations
• Identify specific degraded riparian areas for restoration; revegetate open
riparian areas with native plants; revegetate riverbanks for added protection
from the erosion
• Protect riparian habitat on key properties
• Implement activities that lead to natural recharge of aquifers
• Reduce storm water discharge directly to streams.
• Restore wetlands for water storage
• Increase hydrologic continuity - reduce impervious surfaces. Interplant conifers
in deciduous dominant areas; revegetate open riparian areas with native plants

Fish passage

• Provide access above natural barriers on a case-by-case basis
• Correct barrier culverts (bridges preferred)
• Improve passage at dams and fishways

Degraded riparian
conditions

•
•
•
•

Identify and revegetate degraded riparian areas
Interplant conifers in deciduous-dominated areas
Fee simple/easement protection of riparian on key properties
Remove invasive species

Tier 2
Floodplain connectivity

• Fee simple/easement protection to facilitate channel migration and floodplain
reconnection
• Reconnect, enhance, and restore off-channel and wetland habitat
• Remove hard armoring/ implement bioengineering

Sedimentation (extent of
concern is unknown)

•
•
•
•
•

Determine sediment loads and alterations
Correct cross drains on geologically sensitive slopes
Reduce road densities by abandoning and/or decommissioning roads
Remove dams where feasible
Upgrade logging roads to comply with Forest and Fish Agreement (1999)

Tier 3
Low levels of LWD

• Develop LWD supplementation plan for habitat enhancement
• Install LWD in conjunction with other restoration

Water flow processes

• Adjust dam flows to better accommodate fish
• Implement activities that lead to natural recharge of aquifers
• Increase hydrologic continuity - reduce impervious surfaces
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3.2.3

Hyphorheic Functions

Wishkah

Historic splash dams and flashy flows associated
with extensive forest clearing have resulted in
incised, straightened channels in the upper
watershed, and disruption of floodplain
connectivity in the middle reaches of the watershed
(Grays Harbor Lead Entity 2011). Hyporheic
functions are also expected to be degraded as a
result of past splash dam operation. Fish passage
barriers are common throughout most reaches in
the subbasin.
The floodplain in some reaches, is developed with
agricultural, rural residential, and industrial uses
(Wishkah – 1, 3, and 4 and Wishkah, EF – 1).
Vegetative functions are reduced in these reaches as
a result of development.

The hyphorheic zone underlies the
floodplain of streams and rivers and is
an area where surface and groundwater
flows mix. It is typically comprised of
sandy to gravelly alluvial material that
transmits water readily. Groundwater
can “upwell” into this zone and then
discharge into the stream or river or
surface water can downwell and mix
with the groundwater. Important water
quality functions are provided including
temperature regulation provided by the
cooler discharging groundwaters,
removal of nitrate-N through
denitrification, and foodchain support
provided by invertebrate populations
present in this zone.

Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in
Table 3-4.
Table 3-4.

Issues and general actions identified for the Wishkah subbasin

ISSUE

ACTIONS
Tier 1

Fine sediment

•
•
•
•

Correct cross drains on geologically sensitive slopes
Gravel enhancement downstream from dams and weirs
Reduce road densities
Upgrade logging roads to comply with 1999 Forest and Fish Agreement

Degraded riparian corridor

•
•
•
•

Control invasive species
Identify and revegetate degraded riparian areas
Interplant conifers in deciduous-dominated areas
Fee simple/easement protection of habitat on key properties

Fish passage

• Provide access above natural barriers on a case-by-case basis
• Correct barrier culverts (bridges preferred)

Tier 2
Floodplain connectivity in
lower watershed

• Fee simple/easement protection to facilitate channel migration and floodplain
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ISSUE

ACTIONS
reconnection
• Reconnect, enhance, and restore off-channel and wetland habitat
• Remove hard armoring or implement bioengineering

Reduced LWD

• Develop LWD supplementation plan for habitat enhancement
• Install LWD as part of other projects
• Enhance riparian vegetation (see above)

Tier 3
High water temperatures in
mid to low flow months

• Adjust dam flows to better accommodate fish
• Reduce water withdrawals from surface sources

Water flow impaired in
lower mainstem and WF
Wishkah

•
•
•
•
•

3.2.4

Implement activities that lead to natural recharge of aquifer
Adjust dam flow to accommodate fish
Reduce withdrawal from surface sources
Restore hydrologic continuity
Enhance riparian vegetation (see above)

Wynoochee

The Wynoochee Dam creates the 1122
acre Wynoochee Lake reservoir, and
provides flood control, hydroelectric
power, and water supply for the City
of Aberdeen (Smith and Wenger
2001). An industrial water
withdrawal at RM 8.1 (Wynoochee
River – 7) diverts water to Lake
Aberdeen, which results in decreased
summer flows and increased water
temperatures (greater than 18oC)

Image 3.V The Wynoochee Dam is a major blockage to upstream fish
migration

(Smith and Wenger 2001). One of the objectives of the Wynoochee Dam is to provide summer
flows downstream of the diversion that support salmonid migration and rearing. In order to
mitigate for the fish passage barrier and altered spawning habitat created by the Wynoochee
Dam, salmon and steelhead are captured at a collection facility, approximately 2 miles
downstream from the dam, and transported by truck 7.5 miles upstream, and released back in
the river above the reservoir. Sediment and LWD are periodically collected, transported and
deposited below Wynoochee Dam to minimize its effects on downstream habitats (Smith and
Wenger 2001).
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The floodplain of the lower river is primarily agricultural and rural residential land
(Wynoochee – 2 – 4). Forested riparian vegetation is reduced in areas of historic and ongoing
agriculture. Riparian vegetation is also sparse in several places in the lower portion of Black
Creek (Black Creek- 1) as a result of clearing associated with agricultural and residential uses.
Likely as a result of the lack of overhanging riparian vegetation, Black Creek is also identified as
impaired (Category 5 303(d) list) for high instream temperatures (Ecology 2012).

Image 3.VI Example of reduced riparian vegetation on lower Wynoochee River, a Tier 1 issue. Cleared vegetation can cause
increased river water temperature due to reducing shading of river waters and introduction of sediment and nutrients from adjacent
agriculture lands due to reduced trapping and filtering by riparian vegetation.

Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in
Table 3-5.
Table 3-5.

Issues and general actions identified for the Wynoochee subbasin

ISSUE

ACTIONS
Tier 1

Fish passage barriersWynoochee dam and road
crossings

• Correct barrier culverts
• Enhance habitat downstream from dam to mitigate losses
• Improve fish passage at fishways and add a fishway to those structures that do
not have them
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ISSUE

ACTIONS

Degraded riparian
conditions, particularly in
lower 22 miles

•
•
•
•
•

Floodplain connectivity

• Add additional gravel downstream from the fish trap and dam to decrease
scouring and incision areas
• Reconnect, enhance, and/or restore potential off-channel, floodplain, and
wetland habitat
• Remove hard armoring (rip rap) or implement bioengineering techniques in place
of hard armoring
• Upgrade logging roads to comply with Forest and Fish Agreement (1999)

Control invasive species
Install riparian fencing to exclude livestock
Interplant conifers in deciduous dominant areas
Protect by fee simple or easements
Revegetate open riparian areas

Tier 2
Water quality- elevated
water temperature and
sediment loads

• Abandon roads on steep geologically sensitive areas
• Erosion control treatments along forest roads to reduce mass wasting, i.e.,
revegetation, bioengineering, willow cuttings
• Reduce road densities
• Revegetate riverbanks for added protection from erosion
• Upgrade logging roads to comply with Forest and Fish Agreement (1999)
• Enhance riparian vegetation (see above)

Tier 3
Reduced LWD

• Develop LWD supplementation plan that will install logjams in key places to
improve instream channel structure and habitat diversity
• Develop a method to fully replace the LWD functions that are lost as a result of
the dam
• Enhance riparian vegetation (see above)

Hydrograph altered with
higher and more widely
fluctuating flows in winter

• Adjust dam flows to accommodate fish
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3.2.5

Satsop

The upper Satsop Watershed
is predominantly forested
and managed for timber
harvest. Sediment loads and
fish passage barriers are
associated with high
densities of forest roads;
reduced forest cover is also
associated with high peak
flows (Surfleet 20013).
Recent channel incision has

Image 3.VII Clearcut forests in the Satsop watershed

limited floodplain and off –channel connectivity (Grays Harbor Lead Entity 2011). Historic
splash damming, removal of LWD, and clear cut-style logging have also likely contributed to a
reduction in riparian functions, limited LWD, floodplain disconnection, and reduced hyporheic
activity (Grays Harbor County Lead Entity 2011).
The lower watershed (Satsop – 1, Satsop, EF – 1 and 2, and Satsop, WF – 1 and 2) is
predominantly in agricultural use. Riparian forest coverage along these agricultural reaches is

Image 3.VIII Logging roads and extensive logging have contributed to increased sediment loads, which is a Tier 1 issue. This
sediment accumulates in low gradient downstream reaches which in turn changes channel structure/complexity and floodplain
storage.
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the lowest in the watershed.
Riprap bank armoring is present in places in the lower mainstem, and a perimeter dike around
the former gravel mining ponds limits flooding of approximately 40 acres (Satsop – 1). The
lower reaches of the MF Satsop (Satsop, MF – 1 and 2) are bordered by a mix of forestry,
agricultural, and residential uses, and forest cover is reduced in these reaches. West Satsop
Road parallels the lower reach of the West Fork Satsop River (Satsop, WF – 1), and results in
several fish passage barriers to tributaries within shoreline jurisdiction.
Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in
Table 3-6.
Table 3-6.

Issues and general actions identified for the Satsop subbasin

ISSUE

ACTION
Tier 1

Channel incision and
channelization limits
floodplain functions
Affected watersheds:
Mainstem

Degraded riparian corridors
Affected watersheds:
Mainstem, MF, EF Satsop

Water quality- high levels of
fine sediment
Affected watersheds:
Mainstem, WF, EF Satsop

Fish passage barriers

• Fee simple/easement protection to facilitate channel migration and floodplain
reconnection
• Reconnect, enhance, and restore off-channel, floodplain, and wetland habitat; 5
identified locations along the lower 6 miles of mainstem (off-channel) per Ralph
et al. 1995
• Remove hard armoring or replace with bioengineering
• Relocate gravel mining away from shorelines, 100-year floodplains, and streams
• Restore former gravel pit on Keys Road
• Control invasive species
• Fee simple/easement protection of key properties
• Revegetate riparian areas identified in 2003 Chelan Basin Lead Entity Riparian
Assessment report
• Upgrade logging roads in West Fork, Middle Fork, and East Fork basins
• Reduce road density
• Reduce exposed soils by improved logging practices
• Correct barrier culverts (bridges preferred)

Affected watersheds: WF, MF,
EF Satsop

Low base flows
Affected watersheds: WF and
MF Satsop
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ISSUE

ACTION
Tier 2

Fish passage barriers

• Correct barrier culverts (bridges preferred)

Affected watersheds:
Mainstem

Reduced LWD
Affected watersheds:
Mainstem, WF, EF Satsop

Degraded riparian corridors
Affected watersheds: WF
Satsop

Excess fine sediment
delivery
Affected watersheds: MF & EF
Satsop

• Develop LWD supplementation plan that will install logjams to improve habitat
structure and diversity
• Enhance riparian conditions (see above)
• Control invasive species
• Fee simple/easement protection of key properties
• Revegetate riparian areas identified in 2003 Chelan Basin Lead Entity Riparian
Assessment report
• Interplant conifers in areas dominated by deciduous forest
• Abandon roads on steep geologically sensitive areas
• Eliminate motor vehicle access to streams.
• Reduce road densities by abandoning and/or decommissioning

Tier 3
Low base flows
Affected watersheds:
Mainstem and EF Satsop

Disconnected floodplain
Affected watersheds: WF & MF
Satsop

Excess fine sediment

• Implement activities that lead for natural aquifer recharge
• Increase hydrologic continuity – reduce impervious surfaces.
• Reduce stormwater discharge directly to streams
• Enhance off-channel habitat
• See LWD (above)
• Upgrade all logging roads to comply with Forest and Fish Agreement (1999)

Affected watersheds: WF
Satsop

Channel migration is limited
Affected watersheds: EF Satsop

3.2.6

• Protect by fee simple or easement key properties to facilitate natural channel
migration and reconnection to the floodplain.
• Remove hard armoring (riprap) or implement bioengineering techniques in place
of hard armoring (See Wampler 1993)

Cloquallum and Mox Chehalis

Riparian forest coverage is impaired throughout the subbasin as a result of past forest practices
land use and ongoing residential and agricultural uses.
SR 8, Elma McCleary Road, and a railroad all parallel Wildcat Creek and its tributaries, limiting
functions throughout its reaches. In the City of McCleary, the waste water treatment plant
(WWTP) and cooling water from the Simpson Timber Company sawmill discharge into the East
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Fork of Wildcat Creek. Impaired water quality
conditions were identified for bacteria,
dissolved oxygen, ammonia, temperature, and
chlorine. TMDLs were developed and
implemented by the McCleary WWTP and
Simpson Timber to correct these impairments.
Low flows are a concern in Mox Chehalis and
Wildcat Creeks, which are closed to further
consumptive water appropriations (Grays
Harbor Lead Entity 2011).

Image 3.IX Railroad bridge over Wildcat Creek

Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in

Image 3.X Example of degraded riparian and wetland habitat along Mox Chehalis Creek which is a Tier 1 issue.

Table 3-7.

Table 3-7.

Issues and general actions identified for the Cloquallum and Mox Chehalis
subbasins

ISSUES

ACTIONS
Tier 1

Fish passage
Affected watersheds: All
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ISSUES
Degraded riparian corridors
Affected watersheds: All

Low base flows
Affected watersheds:
Delezene, Workman, Mox
Chehalis and Wildcat Creeks

ACTIONS
•
•
•
•
•

Control invasive species
Install livestock fencing in riparian areas
Interplant conifers in deciduous-dominated riparian
Protect key properties with riparian habitat
Identify specific degraded riparian areas and restore

•
•
•
•

Implement activities that lead to natural aquifer recharge
Increase hydrologic continuity – reduce impervious surfaces
Reduce stormwater discharge directly to streams
Restore wetlands for water storage.
Tier 2

Impaired channel migration
and floodplain storage
Affected watersheds: Newman,
Vance, Cloquallum, and Mox
Chehalis

Excess sediment
Affected watersheds: All

• Protect key properties to facilitate channel migration and floodplain
reconnection
• Reconnect, enhance, and restore off-channel floodplain and wetland habitat
• Remove hard armoring or replace with bioengineered bank stabilization
•
•
•
•
•

Abandon roads in geologically sensitive areas
Use bioengineering approaches where bank stabilization is needed
Minimize motor vehicle access to streams/provide education
Revegetate river banks
Upgrade logging roads to comply with 1999 Forest and Fish Agreement
Tier 3

Low levels of LWD
Affected watersheds: All

• Develop LWD supplementation plan; use logjams and single placement, using
large conifers
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3.2.8

Chehalis

Low forested riparian vegetation throughout most
of the subbasin is associated with historic and
ongoing agricultural practices in the floodplain.
Reduced forested riparian cover combined with a
broad channel and sediment aggradation combine
to result in elevated instream temperatures (Smith
and Wenger 2001).
Image 3.XI Example of shoreline creosote piles that
could be removed to increase shoreline functions

Why Riparian Buffers Help Protect
River Water Quality

The Chehalis River and its tributaries have
been identified as having impaired water

A number of pollutants are physically
transported into streams and rivers via overland
flow. This includes sediment as well as
phosphorous, bacteria, heavy metals and toxic
organic compounds which attach or “adsorb” to
the sediment. Studies show that riparian
vegetation slows and the surface runoff from
agricultural fields and then filters and traps
sediment and pollutants. The denser and wider
this riparian buffer the more effective it is in
removing these pollutants.

temperatures, dissolved oxygen levels, and
concentrations of fecal coliform bacteria. As
a result, TMDLs in the upper Chehalis River
(upstream from Mox Chehalis Creek) and its
tributaries were established to address
dissolved oxygen (2000), bacteria (2004), and
temperature (2001). TMDLs were established
for the lower Chehalis River and its
tributaries to address fecal coliform bacteria
in 2002. Waterbodies identified as Category
5 (303(d)) and Category 4(A)(TMDL) in
Ecology’s 2012 evaluation are identified in
Table 3-8.

Table 3-8.
Impaired water quality parameters in freshwater shorelines in WRIAs 22 and 23
in Grays Harbor County (Source: Ecology 2012).

WATERBODY
Lower Chehalis River

Black River
Upper Chehalis River
and tributaries

28

PARAMETER

YEAR OF
QUALIFYING DATA

STATUS

PCB- tissue

2004

303(d)- impaired

Mercury- tissue

2004

303(d)- impaired

Bacteria

1998

TMDL

Bacteria

1989-1993

TMDL- Black River

Dissolved oxygen

1989-1993

Bacteria

1989-2008

Temperature

1990-2000

TMDL-Upper Chehalis
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WATERBODY
Garrard Creek,
Independence Creek,
Rock Creek

PARAMETER

YEAR OF
QUALIFYING DATA

Dissolved oxygen

1991-1994

STATUS

Riparian conditions in the lower reaches of the Black River, Porter, Garrard, Cedar and Rock
Creeks are limited by agricultural development and narrow or degraded riparian areas.
Historically, there were three splash dams located on the South Fork Porter Creek, which have
likely limited the quantity of LWD and the floodplain connectivity in the creek today (Smith
and Wenger 2001). Porter Creek has eight sites that are armored by riprap; riprap armoring is
located throughout Garrard Creek and in the lower reach of Rock Creek (Smith and Wenger
2001, Grays Harbor County Lead Entity 2011). Excessive bank erosion has been documented in
Rock and Cedar Creeks (Smith and Wenger 2001). Key issues and general restoration actions
identified in the Chehalis Basin Salmon Habitat Restoration and Preservation Strategy (Grays
Harbor County Lead Entity 2011) are listed in Table 3-9.

Image 3.XII Example of narrow riparian buffer adjacent to cropland. Increases probability of introduction of sediment,
nutrients and other toxics into the Chehalis River which is a Tier 1 issue.
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Table 3-9.

Issues and general actions identified for the Chehalis subbasin

ISSUES

ACTIONS
Tier 1

Degraded riparian corridors
Affected watersheds: Chehalis,
lower nine miles of Black River,
Porter, and Garrard Creeks

Impaired water quality
conditions (temperature,
fecal coliform, and dissolved
oxygen)

•
•
•
•
•
•

Control invasive species in riparian corridor
Identify and revegetate degraded riparian areas
Interplant conifers in deciduous-dominated riparian corridor
Protect key riparian properties
Use bioengineering where bank stabilization is needed (Black River)
Restore riparian corridor at RM 1.4-3.1, RM 4-5.2, and RM 6.5-7.6 of Garrard
Creek
• Restore riparian corridor along Rock Creek from RM 1.5-2.9 and Williams Creek
from RM 0-1 and RM 2.2-3.8)
•
•
•
•

TMDL implementation for temperature, pH, and coliform
Riparian enhancement (see above)
Control point-source contamination from dairy farms (Black River)
Install riparian fencing to exclude or reduce livestock access (Black River)

Affected watersheds: Chehalis,
Black River

Areas of incised channel and
disconnected floodplain
upstream from Satsop
Affected watersheds: Chehalis

Low base flows

• Protect key properties to facilitate channel migration and floodplain
reconnection
• Reconnect and restore off-channel habitat
• Relocate gravel mining away from shoreline and out of 100-year floodplain
• Use bioengineering approaches where bank stabilization is needed
• Address water withdrawals in the basin

Affected watersheds: Black
River

Fish passage barriers

• Remove or correct barrier culverts

Affected watersheds: Porter,
Garrard and Rock/Williams
Creeks

Excessive streambank
erosion
Affected watersheds: Williams
and Rock Creeks and upper
reaches of Garrard and Kellog
Creeks

• Reduce stream reach erosion at sites identified by Wampler et al. (1993)
• Work with landowners in the lower reaches of Rock and Williams Creeks to
reduce livestock access to the watercourses.

Tier 2
Low levels of LWD
Affected watersheds: Chehalis,
Black River, and Rock and
Williams Creeks
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ISSUES
Low base flows
Affected watersheds:
Chehalis

Fish passage barriers
Affected watersheds:
Black River

Excessive stream bank
erosion

ACTIONS
•
•
•
•

Reduce impervious surface
Reduce stormwater discharge to streams
Reduce surface source withdrawals
Restore wetlands for water storage

• Change pipeline and river crossing at Black Lake
• Correct barrier culverts
• Reduce livestock access to Porter Creek

Affected watersheds:
Porter Creek

Potential livestock impacts
to water quality

• Reduce livestock access to Garrard Creek

Affected watersheds:
Garrard Creek

Limited floodplain
connectivity
Affected watersheds: Porter
Creek

Low base flows

• Use bioengineering when bank stabilization is needed
• Reconnect, enhance, and/or restore potential off-channel, floodplain, and
wetland habitat
• Restore wetlands in the lower and middle reaches of Garrard Creek

Affected watersheds: Garrard
Creek

Degraded riparian corridor
and low LWD
Affected watersheds: Rock and
Williams Creeks

• Control invasive species
• Restore riparian corridor along Rock Creek from RM 1.5-2.9 and Williams Creek
from RM 0-1 and RM2.2-3.8).

Tier 3
Excessive fine sediment
delivery
Affected watersheds: Chehalis
mainstem

• Implement alternative methods of bank stabilization
• Revegetate stream/river banks for added erosion protection
• Address sediment delivery into mainstem from the Satsop and Wynoochee
basins and upstream tributaries
• Reduce road densities to reduce sediment loading
• Upgrade all logging roads to comply with Forest and Fish Agreement (1999)
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ISSUES
Excess fine sediment
Affected watersheds: Black
River

Limited channel migration
Affected watersheds: Garrard
Creek

Hydrograph alterations
Affected watersheds: Rock and
Williams Creeks

Potential water quality
concerns

ACTIONS
• Correct cross drains that may trigger mass wasting on geologically sensitive
slopes
• Use bioengineering where bank stabilization is needed
• Install riparian fencing to reduce livestock access
• Reduce road densities
• Relocate gravel mines away from shorelines and floodplain.
• Enhance riparian corridor
• Upgrade logging roads to comply with Forest and Fish Agreement (1999)
• Implement bioengineering for bank stabilization where feasible
• Develop LWD supplementation plan and install LWD where appropriate
• Restore wetlands for water storage and off-channel habitat in the lower reaches
of Rock and Williams Creeks
• Work with landowners in the lower reaches of Rock and Williams Creeks to
reduce livestock access

Affected watersheds: Rock and
Williams Creeks

3.2.9

South Grays Harbor Tributaries

The majority of the basin is managed as commercial timberlands, with rural residential
development concentrated in the lower reaches near the highway. This subbasin has some of
the highest road densities in the Chehalis Basin, resulting in many fish passage barriers (Grays
Harbor Lead Entity 2011) water quality concerns and lack of flow control. Several passage
barriers associated with culverts at road crossings are located in shoreline jurisdiction in
Newskah Creek – 2 and Johns River – 2.
A combination of estuarine and diked freshwater wetlands occur in the lower reaches of the
South Grays Harbor tributaries. Fish passage barriers in the lower reach of Johns River (Johns
River – 1) tend to be associated with tide gates; recent dike breach projects on the right bank
(looking downstream) have improved estuarine wetland connectivity and reduced fish passage
barriers there. Dikes remain on the left bank, and this area is managed for freshwater wetland
habitat.
The shoreline watercourses in this subbasin are included in a TMDL to address elevated fecal
coliform bacteria levels in Grays Harbor (Washington Department of Ecology 2004).
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Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in
Table 3-10.
Table 3-10.

Issues and general actions identified for the South Grays Harbor Tributaries
subbasin

ISSUES

ACTIONS
Tier 1

Fish passage

• Correct barrier culverts

Excess fine sediment

• Reduce sediment loading by reducing road densities
• Revegetate streams/riverbanks for added erosion protection
• Upgrade logging roads to comply with Forest and Fish Agreement (1999)

Degraded riparian corridors

• Interplant conifers in deciduous dominant areas where appropriate
• Protect (fee simple or easements) key properties of riparian habitat
• Remove invasive species

Tier 2
Variable densities of LWD

• Develop LWD supplementation plan that will install logjams in key places to
supplement low densities in middle and lower watershed
• Install LWD pieces in conjunction with other restoration

Limited floodplain and
estuarine connectivity

• Reconnect, enhance, and or restore potential off-channel, floodplain, and
wetland habitat
• Enhance estuarine connectivity

Tier 3
Water quality (elevated
temperatures, carbaryl in
estuarine areas)

• Implement TMDL recommendations
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3.2.10

Grays Harbor Estuary

Image 3.XIII Grays Harbor Estuary

In 1982, Simenstad et al. estimated that shoreline modifications in the form of fill and diking
have resulted in a loss of approximately 30% of historic estuary habitats. Several dike breach
projects have occurred in Grays Harbor, and as a result, it is expected that a significant portion
of that area has or will soon return to estuarine marsh habitats, although no recent estimate has
been identified. Several reaches (Grays Harbor – 7, 13, and 17) have dikes with breaches that
significantly reduce, but do not eliminate, the hydrologic impairment caused by the dike and
improve hydrologic connectivity, as well as vegetative and habitat functions in the reaches. The
dike in Grays Harbor – 7 was breached as a part of a recent mitigation project, resulting in the
tidal inundation of a 60 –acre property owned by the Washington Department of
Transportation. Despite the breaches in the dike at Redman Slough (Grays Harbor – 13), a
derelict concrete structure associated with a former tidegate and hundreds of large, truck tires

Image 3.XIV Truck tires used for rip rap at Bottle Beach State Park. Removal would help restore tidal processes in adjacent tidal
marsh which is a Tier 1 issue.
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used for shoreline armoring along over 1,000 feet of shoreline east of Bottle Beach State Park
remain. At the mouth of the Johns River (Grays Harbor – 13), an armored groin, which is a
perpendicular structure used to retain sediment, extends into the western bank. Other reaches
have riprap armoring or armored berms, which are associated with the former railroad (e.g.,
Grays Harbor – 7-11) or existing roads (e.g., Grays Harbor – 4 for Burrows Road, Grays Harbor
–8 for Highway 109 and Grays Harbor – 9, 15 and 18 for Highway 105). Residential bulkheads
are relatively less common, but are present (Grays Harbor – 6, 10, 15, and 18).
Overwater structures and derelict creosote-treated pilings are commonly located at the mouths
of sloughs, including Campbell’s Slough and Jessie’s Slough (Grays Harbor- 4), Grass Creek
(Grays Harbor- 7), near Newskah Creek (Grays Harbor- 9), and Johns River (Grays Harbor- 12).
Whereas most overwater structures appear to be in use associated with aquaculture or
residential uses; removal of derelict pilings could be considered.
Water quality conditions are an important consideration for Grays Harbor estuary because they
directly influence the area of available shellfish production. Figure 3-1 shows the approved and
prohibited shellfish growing areas in Grays Harbor.

Figure 3
Figure showing commercial shellfish growing areas designated by Washington
Department of Health.
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Grays Harbor is included in the Chehalis/Grays Harbor TMDL (Washington Department of
Ecology 2004). Waterbodies identified as Category 5 (303(d)) and Category 4(A) (TMDL) in
Ecology’s 2012 evaluation are identified in Table 3-11.
Table 3-11.

Impaired water quality parameters in Grays Harbor and the Pacific Ocean
(Source: Ecology 2012).

WATERBODY
Inner Grays Harbor

PARAMETER

YEAR OF
QUALIFYING DATA

STATUS

Bacteria

1998

TMDL

Dioxin- tissue

NA

TMDL (Weyerhaeuser
1992)- effective in
meeting criterion

Outer Grays HarborSloughs

Bacteria

1997-2008

TMDL

Outer Grays HarborWestport

Deildrin (insecticide)tissue

2008

303(d)- impaired

Drainage Ditch #1

Pesticides

1995-2003

303(d)- impaired

Key issues and general restoration actions identified in the Chehalis Basin Salmon Habitat
Restoration and Preservation Strategy (Grays Harbor County Lead Entity 2011) are listed in
Table 3-12.
Table 3-12.

Issues and general actions identified for the Grays Harbor Estuary subbasin

ISSUES

ACTIONS
Tier 1

Water quality (chemical
contaminants)

• Enhance water quality through sediment dredging/capping, phytoremediation,
pier removal
• Reduce effluent discharge

Loss of estuarine habitat
from diking and filling
Potential loss/change in
habitats with climate
change

• Reclaim developed estuary habitat
• Consider land swaps of low-lying uses with potential detrimental impacts to
water quality for public lands on higher grounds (Sandell et al. 2013)
• Protect low-lying lands along the harbor through acquisition or easements to
allow space for uplands to transition to tidelands in the case of future sea level
rise (Sandell and Mcaninch 2013)

Tier 2
Non-native species
(Spartina)
Fish passage
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ISSUES

ACTIONS
Tier 3

Reduced habitat complexity
(LWD in mudflats and
eelgrass)

• Increase LWD in mud flats
• Increase eel grass bed density

3.3 WRIA 24- Willapa
The only subbasin in WRIA 24 that occurs in Grays Harbor County is the upper portion of the
North River subbasin.

3.3.1

North River

The North River subbasin consists mostly of private forest lands. Riparian forest cover is high
along most shoreline watercourses, except that lower riparian forest cover is observed on the
lower reaches of Pioneer and Raimie Creeks (Pioneer Creek-1 and Raimie Creek – 1), where
areas of clearcut-style logging partially extend into the mapped shoreline jurisdiction. Forest
cover is also lower in areas of rural residential development near the unincorporated town of
Artic. Water temperatures are identified as impaired in these reaches, as well as just upstream
in the Salmon River (Salmon River – 1) (Washington Department of Ecology 2012). Habitat,
forest cover, and water quality in North River – 4 are also impaired by Artic Road, which
closely parallels much of the reach. Roads, railroads, and forestry uses have contributed to
conditions that resulted in numerous landslides in the North River subbasin (Smith 1999).
The Pacific County (WRIA 24) Strategic Plan for Salmon Recovery identified issues and actions
to protect and restore shoreline ecological functions in WRIA 24, and those actions pertaining to
the upper North River are included in Table 3-13 (Applied Environmental Services 2001).
Table 3-13.

Issues and general actions identified for the North River subbasin

ISSUES

ACTIONS

Fish passage barriers

• Decommission roads and replace or remove culverts that create fish passage
barriers

Limited spawning substrate

• Place LWD in areas deficient in spawning gravel

Degraded riparian corridors

• Plant conifers in open areas or deciduous forests
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3.4 Pacific Coast
Shoreline armoring is present along
the coast where development or roads
occur at river and stream mouths at
Taholah (Pacific Coast – 1), Wreck
Creek (Pacific Coast-3), Moclips
(Pacific Coast – 4), and Joe Creek
(Pacific Coast – 4 and 5). State Route
109 closely parallels the coast in the
southern portion of the QIR (Pacific
Coast- 3), resulting in armored
shorelines and fish passage barriers at
several small tributaries. The county’s

Image 3.XV Pacific Coast

unincorporated outer coast south of Moclips (Pacific Coast – 4-10) is predominantly developed
by rural residential and recreational uses. Residential development is generally setback behind
coastal vegetation. In Moclips (Pacific Coast – 4), limited vegetation separates development
from the beach. Beach access points and campgrounds in the southern reaches (Pacific Coast –
7-10) experience concentrated impacts from human uses (e.g., trampling of dunes and vehicle
use).
The Pacific Coast from Point Brown to Point Grenville is used for both recreational and tribalcommercial and subsistence razor clam harvests, and this area is identified as a shellfish harvest
area. In 2011, the Washington Department of Health (DOH), Office of Shellfish and Water
Protection, reclassified a portion of the Pacific Coast Growing Area near Moclips and Seabrook
from Approved to Conditionally Approved. As a result, the county has developed a Shellfish
Protection District Program to identify, monitor, and address water quality concerns on the
Pacific Coast (Grays Harbor County 2012). In the immediate vicinity of Moclips and Seabrook,
the Pacific Ocean is listed as impaired (Category 5 (303(d)) by high concentrations of fecal
coliform bacteria. Ecology is monitoring fecal coliform bacteria levels in streams and outflows
to shorelines within the Shellfish Protection District. Monitoring includes twice monthly
sampling, as well as more detailed investigation sampling when high fecal coliform levels are
found (Washington Department of Ecology 2014). Meanwhile, the county will map septic
systems in the district. Monitoring results will be compared with septic locations to help
identify areas that may warrant a more detailed investigation.
A restoration strategy has not been prepared specific to the Pacific Coast; however, actions
pertaining to the Pacific Coast are included in the WRIA 21 Queets / Quinault Salmon Habitat
Recovery Strategy (WRIA 21 Lead Entity 2011) and the Washington Coast Sustainable Salmon
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Plan (Washington Coast Sustainable Salmon Partnership 2013). It should be noted that harvest
and fisheries management activities will affect the marine environment and ecosystem, but
those factors are not addressed in this shoreline restoration plan. Key issues and actions related
to marine habitat and water quality are summarized in Table 3-12.
Table 3-1.

Issues and general actions identified for the Pacific Coast

ISSUES

ACTIONS

Water quality (fecal
coliform)

• Implement the monitoring, water quality improvement, and outreach actions
identified in the North Beach Shellfish Protection District Program

Derelict fish gear and
marine debris

• Continue derelict fishing gear reporting and removal programs
• Continue beach cleanup efforts

Loss or change in habitat
with climate change

• Protect low-lying shorelines and coastal lands vulnerable to erosion through
acquisition or easements to limit land use conflicts and increase coastal
resilience to sea level rise and other climate-related changes

Image 3.XVI Copalis Beach
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4

IMPLEMENTATION

4.1 Restoration Partners
Many partners are actively engaged in the restoration and protection of shoreline ecological
functions in Grays Harbor County. Partners include local, state, and federal agencies, nongovernmental organizations, private companies, and private land owners. Appendix A
provides descriptions of the major agencies and organizations active in restoration and
protection of shoreline ecological functions in Grays Harbor County.

4.2 Funding Mechanisms
Funding to support restoration and protection of shoreline ecological functions is available
through grants from federal, state, and private entities. As noted in the Shoreline Analysis
Report, with the exception of bull trout, salmonid populations that spawn and rear in the
freshwater ecosystems of Grays Harbor County are not listed as threatened or endangered.
Available grant funding in the State of Washington is often concentrated on restoring listed
salmonids. However, because of their relative health and the lower risks from growth and
development, coastal salmon populations are important to long-term success of salmon
populations in the Pacific Northwest (Miller 2003). The Washington Coast Restoration
Initiative, described in Appendix B, represents an effort to establish more reliable funding
source for restoration and conservation on the Washington Coast. Various grant opportunities
that may support restoration and protection of shoreline ecological functions in Grays Harbor
County are described in Appendix B.

4.3 Active and Proposed Restoration Projects
The projects described in Table 4-1 have been identified in regional plans, and together, they
represent those projects that are reasonably foreseeable to occur in the near future. Some of the
projects are actively underway, whereas others are in the preliminary phases of development.
In order to correlate these projects with the priorities for general actions identified in Section 3,
the issue(s) and tier priority (if applicable) associated with each project are identified.

40

The Watershed Company
June 2015

(TIER, IF
APPLICABL
E)

STATUS2

PROJECT DESCRIPTION

SPONSOR/
FUNDING
SOURCE1

ISSUE

Active and Proposed Restoration Projects in Grays Harbor County
SOURCE1

Table 4-1.

WRIA 21- Queets/Quinault
Queets
Quinault
Moclips Copalis

WRIA 22- Chehalis

Water Quality
(1), Fish
passage (1),
Sedimentation
(2)

Fish passage
barriers (1)
Degraded
riparian
conditions (1)
Reduced
floodplain
functions (1)

Fish passage
barriers (1)

Humptulips
No projects identified at this time
Hoquiam
Middle Fork Hoquiam Culvert Correction: This project
will remove five culverts and abandon a railroad grade
road in the area.

Wishkah
No projects identified at this time
Wynoochee
Culvert Replacements at Barrett Road West, Southbank
Road, and Taylors Ferry Road: These projects will
replace existing culverts that limit flood conveyance.
Knotweed Control: This project will address knotweed
infestations in the Wynoochee watershed.
Satsop
Lower Satsop Floodplain Restoration Phase 3: The
project will complete the final design on WDFW
property to remove spoils piles and dikes, partially fill
ponds, and construct pond outlet channels and side
channels with associated protection of Keys Road. In
partnership with the Port of Grays Harbor, the project
will relocate the water well outside of the floodplain of
the river.
Middle Fork Satsop Culvert Correction: This fish barrier
correction replaces five undersized culverts on Smith
Creek, a tributary to the Middle Fork Satsop River. The
culverts will be replaced with bridges, opening 9 miles
of stream for spawning and rearing habitat.

HWS/
WCRI

CBFTF,
Rayonier/
Rayonier,
GHC Road
Fund, CBFA,
WCRI, SRFB

C

CBFA

GHC/ GHC
Road Fund,
CBFA

C

GHCD
2014

GHCD/ Unk.

A

CBFA
2015

WDFW/ CBFA

D

HWS/
WCRI

GHCD/ WCRI,
Weyerhaeuser

C
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PROJECT DESCRIPTION

SPONSOR/
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SOURCE1

ISSUE

SOURCE1
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Fish passage
barriers (1)

West Fork Satsop Culvert Correction: The West Fork
Satsop D-Line Project would correct two fish barrier
culverts on separate tributaries on a main haul road.

WCRI

GHCD/ WCRI,
Weyerhaeuser

C

Degraded
riparian
corridors (1)

Satsop Watershed Restoration: This project will restore
approximately 50 acres of riparian habitat spanning
over 100 river miles. Targeted invasive weed species
include parrotfeather (a milfoil), knotweed species,
purple loosestrife, and yellow iris.
East Fork Satsop Floodplain Restoration: This project
will develop designs for the removal of bank armoring,
road fill, and road surfaces along 800 feet of the left
bank of the East Fork Satsop. Designs will include 4-5
engineered log jams, LWD, and riparian planting within
Schafer State Park.
Cloquallum/ Mox Chehalis
No projects identified at this time
Chehalis
Elliott Slough Acquisition/Restoration Project: This
project will acquire 174.7 acres of Chehalis surge-plain
bordering Elliott Slough; remove invasive weeds along a
1/3-mile-long gravel access road; and remove a small
bridge that has fallen into the a tributary slough.
Stevens Creek Fish Passage: This fish barrier project is
ranked 61st in priority in the Chehalis Basin on the Lead
Entity list of more than 2700 documented barriers to be
corrected. It is located under Minkler County Road at
the 2.3 mile mark and enters the Chehalis River at RM
15.8.
Delezenne Creek Fish Passage: This project will correct
two fish passage barriers consisting of a derelict water
retention dam and a falls that was created to
accommodate the dam. The stream will be rerouted
into a currently abandoned oxbow and two new bridges
will be constructed. The oxbow will be restored by
adding large woody debris, riparian planting, and gravel.
The project will open access to over 7 miles of stream
above this location.
Culvert Replacements at Barrett Road West, Southbank
Road, and Taylors Ferry Road: These projects will
replace three culverts that limit flood conveyance.

WCRI

CNLM/ WCRI

C

WCRI

Wild Fish
Conservancy
& WSPRC/
WCRI

C

HWS

CRBLT/ SRFB

A(f)

HWS

CBFTF, GHC/
GHC, USFWS

D(f)

HWS

GHCD/
USFWS,
SRFB

A(f)

CBFA

GHC/ GHC
Road Fund,
CBFA

C

Knotweed Control Williams and Rock Creek: This
project will address knotweed infestations in the
Williams and Rock Creek watersheds.
South Grays Harbor Tributaries

GHCD
2014

GHCD/ Unk.

C

Limited channel
migration (3),
Reduced LWD
(2), Degraded
riparian (1)

Disconnected
floodplain (1)

Fish passage
barriers (1)

Fish passage
barriers (1)

Fish passage
barriers (1)
Degraded
riparian
corridors (2)
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(TIER, IF
APPLICABL
E)
Limited
estuarine
connectivity (2)

Loss of
estuarine
habitat (1)
Fish passage
barriers (2)

Johns River Estuary Restoration: The project will breech
a levee to restore tidal marsh habitat to a 185-acre
wetland. A setback dike will protect adjacent property
owners and a State Highway. The first phase restored
over 300 acres of tidal wetlands. Restored habitats will
be managed by the Washington Department of Fish and
Wildlife in perpetuity
Grays Harbor Estuary
Bottle Beach Tidegate: Replace tidegate near Bottle
Beach State Park (Grays Harbor- 13) to restore tidal
inundation to 139 acres of marsh habitat
South Bay Bridge Tidegate: Remove tidegate at the
slough between the south bay bridge and Westport
(Grays Harbor- 17) to restore juvenile salmonid access
to 99 acres of marsh habitat

STATUS2

PROJECT DESCRIPTION

SPONSOR/
FUNDING
SOURCE1

ISSUE

SOURCE1
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HWS

WDFW/ SRFB,
Coastal
Wetlands
Grant

A

Sandell
et al.
2011
Sandell
et al.
2011

Unk./ Unk.

C

Unk./ Unk.

C

HWS

GHCD/ SRFB

C

WCRI

QIN/ WCRI,
NOAA, TNC,

C

WCRI

10,000 Years
Inst./ WCRI,
SRFB, NPS,
WSDA, tribes,
TNC

C

WRIA 24- Willapa
Fish passage
barriers

North River
Barrier Culvert Correction at Church Road: Replace fish
barrier culvert with a 40-foot steel bridge over the
North River at Church Road.

Pacific Coast
Derelict fishing
gear

Quinault Nearshore Habitat Restoration: This project
will remove marine debris and prioritize restoration on
the Quinault coastline. Local school students will assist
with restoration activities.

All Areas
Degraded
riparian
corridors

Jobs in Restoration: This project will create small local
watershed SWAT teams focusing on the early detection
and control of invasive plants. Teams will work across
watersheds and ownerships.

1. Sponsors and Funding Abbreviations
CBFA: Chehalis Basin Flood Authority
CBFTF: Chehalis Basin Fisheries Task Force
CRBLT: Columbia River Basin Land Trust
CNLM: Center for Natural Lands Management
HWS: Habitat Work Schedule
GHC: Grays Harbor County
GHCD: Grays Harbor Conservation District
NOAA: National Oceanic and Atmospheric
Administration
NPS: National Park Service

NRCS: Natural Resource Conservation District
QIN: Quinault Indian Nation
SRFB: Salmon Recovery Funding Board
TNC: The Nature Conservancy
USFS: U.S. Forest Service
USFWS: U.S. Fish and Wildlife Service
WCRI: Washington Coast Restoration Initiative
WDFW: Washington Department of Fish and Wildlife
WDNR: Washington Department of Natural Resources
WSDA: Washington State Department of Agriculture
WSPRC: Washington State Parks and Recreation
Commission

2. Status Abbreviations- C: Conceptual, D: Design, A: Active, (f): Funded, (pf): Partially Funded
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4.4 Programmatic Actions
4.4.1

Assessments

In addition to restoration and protection actions, studies of local ecological conditions can help
to identify and prioritize actions to maximize ecological benefits. The following outlines some
of the key assessment activities occurring in the county.
•

Intrinsic potential: The Olympic Natural Resources Center (ONRC), in partnership with
the Washington Coast Sustainable Salmon Partnership and Wild Salmon Center, is in the
final stages of developing maps that identify the intrinsic potential for watercourses
throughout the Washington coastal watersheds to support different species of salmon.
The model incorporates such factors as channel width, gradient, and the presence of
anthropogenic and natural barriers. The results of the model could help restoration
planners and practitioners identify priority reaches for restoration and protection based
on single-species or multi-species conservation goals. In the future, monitoring results
could be used to ground-truth and further inform the results of the intrinsic potential
model.

•

Planning for climate change: Projected sea level rise and hydrologic alterations with
climate change could alter the existing distribution of habitats in the county. The USFS
conducted a study of potential effects of climate change and management strategies for
the Olympic National Forest and Olympic National Park. The Nature Conservancy
(TNC) is pursuing a study to understand which habitats may be most at risk, and to
identify strategic locations to protect from development in order to accommodate
habitat diversity under future climate scenarios.

•

Status and Trends Monitoring: In addition to assessments directed at informing future
land use and restoration priorities, ongoing monitoring of status and trends of physical
and biological watershed characteristics is needed to identify and understand the source
of changes in ecological functions. The USFS and NPS monitor sensitive wildlife
populations on federal lands. The Grays Harbor Division of Environmental Health, the
Washington Department of Health, Ecology, USGS, and the QIN monitor physical
parameters of water quality and/or quantity within the county.

•

Inventories: As noted in the Chehalis Basin Salmon Habitat Restoration and Protection
Strategy, our understanding of the specific conditions and limiting factors of some
basins within the county is limited by a lack of on-the-ground inventories. Future
resource inventories will help prioritize future conservation actions.
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4.4.2

Outreach and Education

Based on the Shoreline Analysis Report, approximately sixty percent of the area in shoreline
jurisdiction in Grays Harbor County is privately owned. Additionally, land use activities on
privately owned lands outside of shoreline jurisdiction are known to play a significant role in
hydrologic, water quality, and geomorphic functions and processes of a watershed. As a result,
private landowners play an extremely important role in the condition of shoreline ecological
functions. Outreach and education measures that help inform and engage the public to make
voluntary actions that limit degradation and/or improve shoreline functions are essential to
effectively maintain and restore conditions in the watershed. Several agencies and nongovernmental organizations (see Appendix A) are actively involved in public outreach and
education measures in the county.

4.5 Tracking
The SMA guidelines require that shoreline restoration plans, “…provide for mechanisms or
strategies to ensure that restoration projects and programs will be implemented according to
plans and to appropriately review the effectiveness of the projects and programs in meeting the
overall restoration goals.”
The Habitat Work Schedule (HWS) provides the primary mechanism to track development and
implementation of salmon habitat conservation projects. The Lead Entities in the county
continue to develop their use of the HWS. The HWS has the potential to track restoration
actions and funding. The state’s PRoject Information SysteM (PRISM) database also provides a
means of tracking proposed and funded projects. In addition to tracking implementation of
habitat projects, the Salmon Recovery Funding Board supports statewide effectiveness
monitoring, which is meant to inform future activities to maximize project impacts.
The Washington State Conservation Commission’s Conservation Practice Data System (CPDS)
provides a database that tracks projects and conservation practices on private lands.
Together, these databases provide an overall view of the projects that are proposed, active, and
recently completed in the county.
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LIST OF ACRONYMS AND ABBREVIATIONS

CBFA ............... Chehalis Basin Flood Authority
CBFTF.............. Chehalis Basin Fisheries Task Force
CPDS ............... Conservation Practice Data System
CRBLT ............. Columbia River Basin Land Trust
CNLM.............. Center for Natural Lands Management
Ecology ........... Washington Department of Ecology
EF .................... East Fork
ESA ................. Endangered Species Act
ELJ................... Engineered Log Jam
GHC ................ Grays Harbor County
GHCD .............. Grays Harbor Conservation District
HPA................. Hydraulic Project Approval
HWS................ Habitat Work Schedule
LWD ................ Large Woody Debris
MF .................. Middle Fork
NAP ................ Natural Area Preserve
NMFS .............. National Marine Fisheries Service
NOAA.............. National Oceanic and Atmospheric Administration
NPS ................. National Parks Service
NRCS ............... Natural Resources Conservation Service
ONRC .............. Olympic Natural Resources Center
PCB ................. Polychlorinated biphenyl
QIN ................. Quinault Indian Nation
QIR.................. Quinault Indian Reservation
RCW................ Revised Code of Washington
RM .................. River Mile
SF .................... South Fork
SMA ................ Shoreline Management Act
SMP ................ Shoreline Master Program
SR ................... State Route
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SRFB ............... Salmon Recovery Funding Board
TMDL .............. Total Maximum Daily Load
TNC ................. The Nature Conservancy
USFS ............... U.S. Forest Service
USFWS ............ U.S. Fish and Wildlife Service
USGS ............... U.S. Geological Service
WAC ............... Washington Administrative Code
WCRI............... Washington Coast Restoration Initiative
WSDA ............. Washington State Department of Agriculture
WDFW ............ Washington Department of Fish and Wildlife
WDNR ............. Washington Department of Natural Resources
WSPRC ............ Washington State Parks and Recreation Commission
WF .................. West Fork
WRIA .............. Water Resource Inventory Area
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APPENDIX A

RESTORATION PARTNERS
Several state, regional, and local agencies and organizations are actively involved in shoreline
restoration, conservation, and protection in and around Grays Harbor County. These partners
and their local roles in shoreline protection and/or restoration are identified below. Underlined
text denotes an electronic link.

Regional Agencies and Quasi-Governmental Organizations
Chehalis Basin Lead Entity for Salmon Recovery
The Chehalis Basin Lead Entity for Salmon Recovery (Lead Entity) consists of a committee of
people representing counties, cities, conservation districts, tribes, environmental groups,
business interests, landowners, citizens, volunteer groups, regional fish enhancement groups
and other habitat interests. The Lead Entity is responsible for evaluating and submitting habitat
project applications to the Salmon Recovery Funding Board (SRFB) for funding consideration.
The organization consists of the habitat work group, a local review team subcommittee, a
citizen advisory group subcommittee, a lead entity coordinator, and the contracting agent.
Key Documents:
The Chehalis Basin Lead Entity Strategy sets out specific strategies for restoring habitat
for each of the thirteen subbasins in WRIA 22-23, noting issues and identifying general
recovery actions (see section 3 of the Restoration Plan for more details on issues and
recovery actions)
WRIA 22 Fish Passage Inventory within Grays Harbor County – 2007. In April 2003, the
Mason Conservation District conducted a fish passage inventory for streams in WRIA 22
within Grays Harbor County. The study area included all tributaries to the north banks
of both Grays Harbor and the Chehalis River, west of Middle Satsop Road. Many of the
barriers identified in this assessment have been corrected since 2007; however, the list
still provides a valuable resource for identifying potential opportunities to improve fish
passage in the county.

Chehalis Basin Partnership (CBP)
The CBP was formed in 1998 under RCW 90.82, the Watershed Management Act, to provide a
framework for local citizens, interest groups, and government organizations to work
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collaboratively to identify and solve water-related issues. Grays Harbor County is the lead
agency and fiscal agent for the Partnership.
The CBP's membership includes cities, counties, tribes, water purveyors, state agencies, federal
agencies, and citizen stakeholders. The CBP’s mission statement is as follows:
“To implement a management plan that will result in effective, economical, and equitable management of
the water in the Chehalis Basin to sustain viable and healthy communities and habitat conditions
necessary for native fish.”
The CBP coordinates the Grays Harbor Stream Team, a volunteer group for stream restoration
and clean-up activities throughout the Chehalis watershed.
Key Documents:
Chehalis Basin Watershed Management Plan-2004 lays out the goals, objectives, and
framework for water resource management in WRIA 22 and 23. The plan identifies
general actions accepted by the CBP related to water quantity (hydraulic continuity),
water rights, exempt wells, water conservation, water quality, habitat, and instream
flows.
Detailed Implementation Plan (DIP) - 2007, Annual updates outlines a comprehensive
approach for accomplishing the goals of the Chehalis Basin Watershed Management
Plan (WMP) through prioritized strategies and interim milestones. The DIP contains five
strategies, each with multiple interim milestones, for implementing the WMP goals, and
providing sufficient water for agriculture, commercial, industrial, and residential as well
as meeting minimum instream flows.

Chehalis River Basin Flood Authority (CRBFA)
The CRBFA formed in 2008 in response to a major flood event in 2007, which was designated as
a federal disaster. The state authorized funding for flood hazard mitigation in the Chehalis
River Basin. The CRBFA is composed of counties and cities in the Chehalis Basin; Lewis
County serves as the Lead Entity. The purpose of the CRBFA is to study, analyze, and
implement flood control projects to protect the Chehalis River Basin. The CRBFA has prepared
a draft of proposed projects for the 2015-2017 biennium. Some project proposals are strictly
focused on reducing flood hazards relating to public infrastructure; others may have
unavoidable impacts to habitat that will require mitigation; still others are specifically designed
to improve both fish habitat and hydrologic functions. The Flood Authority is also working on
developing floodplain management recommendations for local jurisdictions.
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Chehalis Basin Fisheries Task Force (CBFTF)
The CBFTF is one of 14 Regional Fisheries Enhancement Groups (RFEGs) in the State of
Washington. The board of directors represent commercial and sport fishing enterprises, tribes,
government agencies, the Port of Grays Harbor, private and public organizations and
community members. The mission of the CBFTF is to restore, enhance, and protect stream
habitat critical to anadromous salmon. Partial funding for the RFEG program comes from a
portion of commercial and recreational fishing license fees, administered by the WDFW. Grays
Harbor County and the Port of Grays Harbor also provide annual funding to help support the
activities of the task force. The CBFTF implements projects and provides technical assistance.
Projects sponsored by the CBFTF qualify for streamlined local permitting. The CBFTF also
sponsors education programs, including the Onalaska High School fisheries program and the
Aberdeen Stream Team.

Grays Harbor Conservation District (GHCD)
The mission of the GHCD is to protect, conserve, and enhance the many natural resources in the
district and to promote the implementation of best management practices to meet these goals.
The GHCD provides a variety of technical and funding assistance to forestry and agricultural
enterprises in the county. Natural resource priorities in 2015 address water quality, salmon
habitat, agricultural, forestry, and aquaculture activities, and energy efficiency and
conservation.
The GHCD helps private non-industrial landowners develop long-term, sustainable
management plans for their forest resources through its Forest Stewardship Program. The
GHCD also offers assistance in tree farm certification and help developing farm plans, which
incorporate best management practices. T
The GHCD provides technical assistance to agricultural landowners interested in enrolling in
the Conservation Reserves Enhancement Program (CREP), which provides an annual rental
payment in exchange for voluntarily removing environmentally sensitive land (e.g., riparian
forest buffers) from production. The GHCD also provides technical assistance and may be able
to provide cost-sharing programs for eligible conservation practices, such as fish passage
projects, livestock exclusion projects, watering facilities, and manure sheds.
Key Documents
5-Year Plan (2013-2018) Grays Harbor Conservation District The 5-Year Plan identifies
needs for priority natural resource conservation, geographic areas, education and
operational, as well as measures of success and goals for each The plan establishes
milestones, timelines, and 12-month actions to reach its goals.
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Grays Harbor County Marine Resources Committee (MRC)
The Grays Harbor County MRC, established in 2009 under RCW 36.125, was the first MRC in
Washington State. The MRC includes members of the public, conservation groups, fisheries
and aquaculture interests, port staff, county staff, and state agency staff. The MRC’s vision
includes the following:
•

Educate and promote the involvement of our citizens in coastal marine issues

•

Close the gap in scientific data about our local marine resources

•

Do on-the-ground projects that benefit local marine resources and coastal communities

•

Guide state and federal public policies that affect our local marine resources

•

Identify local community priorities for marine resources

•

Ensure public safety for our citizens along the coast

•

Promote sustainable coastal communities through our marine resources

The MRC serves a role as a regional coordinating group, and it sponsors programs that focus on
outreach, education, and monitoring. In 2015, the MRC will sponsor monitoring by the
Audubon Society, volunteer beach cleanup efforts by the Coastsavers program, and outreach
through Feiro Marine Life Center and the Westport Aquarium. Ocean acidification, climate
change, and marine debris are key topics for ongoing efforts.

Grays Harbor County Public Services
The Grays Harbor County Division of Environmental Health, in coordination with State
agencies, the QIN, and the City of Ocean Shores, is working to identify and address potential
sources of bacteria in the North Beach Shellfish Protection District (NBSPD). The NBSPD,
established in 2012, extends from Point Grenville in the north to Ocean Shores in the south
(Grays Harbor County 2012). Ecology will monitor freshwater sources near impaired marine
sampling stations. The county will inventory existing septic systems within the NBSPD. The
county will also engage in enforcement as well as public outreach and education efforts to
improve water quality conditions.
Grays Harbor County Public Works is responsible for the repair and maintenance of public
roadways. The mission of the Public Works Division is to provide safe, economically and
environmentally sound public roadway facilities and services. The Division of Public Works
can be an important partner in correcting fish passage barriers in the county.
The Grays Harbor County Utilities and Development Division is responsible for sewer
treatment, as well as community and economic development. The Utilities and Development
Division is planning to replace onsite sewage systems in the Illahee/Oyehut with a centralized
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sewer collection system. The county received a grant from Ecology for the majority of the
project cost.

Pacific County Lead Entity
The Pacific County Lead Entity selects high quality, locally supported projects for consideration
for funding by the SRFB. The Pacific County Conservation District is under contract with
Pacific County to serve as the Lead Entity for WRIA 24.
Key Documents:
The Pacific County Strategic Salmon Recovery Plan (2001) summarizes watershed needs
and identifies a method for prioritizing restoration projects. Issues and recommended
actions in the North River watershed in Grays Harbor County are identified in Section 3
of the Restoration Plan.

Washington Coast Sustainable Salmon Partnership (WCSSP)
The WCSSP was formed in 2008 as a cooperative association of the coastal region’s four salmon
recovery Lead Entities. The WCSSP is organized under an interlocal agreement between
Counties, Cities, Tribes, and Ports within the region.
Each year since 2013, the WCSSP, along with others in the region, has proposed the Washington
Coast Restoration Initiative (WCRI) to the Washington State legislature. The concept behind the
WCRI is to dedicate funds to sustaining salmon runs in coastal Washington watersheds. In
2013, the WCRI resulted in ~$2 million in restoration funding from the legislature. In 2015, $15
million in projects were proposed through the WCRI. Projects identified in the 2015 WCRI
proposal are noted in Section 5.3 of the Restoration Plan. Project funding will depend on
allocation of funds by the state legislature.
Key Documents:
The Washington Coast Sustainable Salmon Plan, developed in 2013, represents a unified
approach to salmon recovery among the four Lead Entity groups on the Washington
coast. The plan identifies the following five primary strategies:
•

Educate and involve the community to protect, restore, and maintain
ecosystem values

•

Protect and restore salmon habitat function

•

Support hatchery and harvest practices consistent with wild salmon
sustainability

•

Use economic tools to protect, restore, and maintain ecosystem values

•

Improve regulatory effectiveness to achieve salmon sustainability
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The strategy is based on the premise that ecosystem protection and restoration will help
sustain resilient coastal salmonid populations.

State Agencies
Washington Department of Ecology (Ecology)
The mission of Ecology is to protect, preserve, and enhance Washington’s environment, and to
promote the wise management of our air, land, and water for the benefit of current and future
generations. Ecology is an active partner in monitoring and improving water quality conditions
in accordance with TMDLs in the county. Ecology also coordinates and leads the Washington
State Marine Spatial Planning interagency team. Staff from Ecology provide technical support
and regulatory assistance to the county and its restoration partners when needed. Recently,
Ecology partnered with the Chehalis River Basin Land Trust to secure a grant that will be used
to protect 175 acres in Elliot Slough in the Chehalis River Surge Plain.
Key Documents:
Ocean Acidification: From Knowledge to Action, Washington’s State’s Strategic
Response (November 2012) recognizes the threats posed by ocean acidification. The
report identifies broad-scale recommendations to limit actions that contribute to ocean
acidification; strategies to adapt to ocean acidification; recommendations to monitor
causes and effects; and opportunities to raise awareness of the issue.

Washington Department of Fish and Wildlife (WDFW)
In addition to its role reviewing applications for in-water work and issuing Hydraulic Project
Approvals, the WDFW develops management plans for Washington’s Priority Habitats and
Species. The WDFW also leads the state in resolving fish passage barrier problems through the
Fish Passage Program, supporting public, state, and local agencies in their efforts to prioritize
and fund fish passage barrier repairs across the state. The WDFW owns and manages
thousands of acres of land in the Olympic-Willapa Hills Wildlife Area Complex in Grays
Harbor and Pacific Counties. The agency actively manages these lands to maintain and
enhance habitat functions for priority species. The WDFW is in the process of developing a
Habitat Conservation Plan (HCP) for activities on state owned and managed wildlife areas. The
HCP is intended to ensure the conservation and protection of federally threatened and
endangered species and their habitats.
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Key Documents:
Olympic-Willapa Hills Wildlife Management Plan (2006) describes management
objectives to protect, restore, and enhance fish and wildlife and their habitats in the
Olympic-Willapa Hills Wildlife Management Area Complex.

Washington Department of Natural Resources (WDNR)
The WDNR owns and manages approximately 5 million acres of tidelands, forestlands,
rangelands, and agriculture lands in Washington State. WDNR manages these lands for
revenue, outdoor recreation, and habitat for native fish and wildlife. WDNR also manages the
Chehalis River Surge Plain Natural Area Preserve, a particularly valuable are for natural
biodiversity, as well as floodplain storage functions in the watershed.
The WDNR is responsible for managing forest practices in Washington State through the Forest
Practices Program. The Forest Practices program and rules require the maintenance and
restoration of aquatic and riparian habitat.
The Aquatic Restoration Program of WDNR works to restore, enhance, create, and protect
healthy ecological conditions in freshwater, saltwater and estuarine aquatic systems through
partnerships with agencies and organizations. WDNR provides funds, permit assistance,
planning, and technical assistance for project partnerships.
Key Documents:
Chehalis River Surge Plain Natural Area Preserve Management Plan (2009) establishes
the Department’s management strategies for protecting surge plain wetlands, providing
public access, assessing natural conditions, and managing non-native, invasive species.

Washington State Recreation and Conservation Office (RCO)
The Recreation and Conservation Office (RCO) manages grant programs to create outdoor
recreation opportunities, protect high quality wildlife habitat and farmland, and aid salmon
recovery.

Washington State Parks and Recreation Commission (WSPRC)
The Seashore Conservation Area (SCA), covering much of the non-tribal, intertidal areas of the
Pacific Coast, was established in 1967 and is overseen by WSPRC. The purpose of the SCA is to
provide recreation, protect the environment and conserve heritage and natural resources.
A primary goal of WSPRCA’s Natural Resources Program is to restore and protect the natural
resources of park lands while preserving recreation potential. The Program also frequently
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partners with a variety of stakeholders to evaluate salmon habitat conditions and restore
impaired areas.

Federal Agencies
National Park Service (NPS)
The NPS manages natural resources within Olympic National Park. The NPS is involved in
wildlife reintroduction, conservation, and monitoring within the park.

U.S. Forest Service (USFS)
The USFS manages lands within the Olympic National Forest. The USFS manages lands for
forest health, fish and wildlife conservation, and timber production.
Key Documents
The Northwest Forest Plan (1997) highlights the approach to managing forest habitat
and forest products. The plan includes an aquatic conservation strategy and monitoring
plans.
Adapting to Climate Change in Olympic National Forest and Olympic National Park
(2011) presents that USFS strategy for adapting management of forests, plant
communities, and wildlife in the face if climate change.

U.S. Fish and Wildlife Service (USFWS)
The USFWS manages the Grays Harbor National Wildlife Refuge (NWR), located in the City of
Hoquiam in the Grays Harbor Estuary. The USFWS manages the NWR for conservation of
diverse shorebird species that use the area, as well as for outreach and education to site visitors.

Tribes
Quinault Indian Nation (QIN)
The QIN manages natural resource restoration and conservation within the Quinault Indian
Reservation. The QIN serves as the lead entity for salmon recovery in the Quinault Watershed.
Key Documents:
QIN Lead Entity Strategy (2004) identifies a vision for salmon conservation. It
prioritizes watersheds for maintaining productive salmon populations based on
drainage size, with the highest priority to the two large systems (Queets and Quinault
Watersheds), followed by the three intermediate size rivers (Moclips, Raft, and Copalis
Rivers), and finally several small independent drainages.
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The WRIA 21 Queets Quinault Salmon Habitat Recovery Strategy (2011) builds on the
2004 strategy by identifying issues, causes, and recommended actions to maintain
sustainable salmon stocks in WRIA 21.

Chehalis Indian Tribe
The Chehalis Indian Tribe employs a Natural Resources Division engaged in water quality
monitoring, environmental assessments, and watershed planning.

Non-Governmental Organizations
Land Trusts and Conservancies
Land trusts and conservancy organizations play an important role in shoreline natural resource
conservation in Grays Harbor County. These organizations continue to acquire conservation
easements and in-fee holdings, and to protect and restore significant shoreline areas. In
addition, these organizations are active partners in restoration, research, and lands
management.
Active land trusts and conservancies in the county include the following:
•

Forterra

•

Chehalis River Basin Land Trust

•

The Nature Conservancy

•

Center for Natural Lands Management

Other Non-profit Organizations
In addition to land trusts, other non-profit organizations are active in restoration, research, and
outreach in the county. Non-profit organizations involved in shoreline conservation efforts in
the county include the following, among others:
•

10,000 Years Institute

•

Friends of Grays Harbor

•

Grays Harbor Audubon

•

Long Live the Kings

•

Northwest Sportsfishing Industry Association

•

Northwest Steelheaders Association

•

Surfrider Foundation

•

Trout Unlimited

•

Washington Waterfowl Association
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•

WeFish

•

Wild Fish Conservancy

Private Landowners
Because much of the county is in private ownership, private landowners play an important role
in future watershed conditions. Where private landowners are willing to voluntarily restore
lands and manage them in such a way to minimize potential impacts, these landowners help
conserve ecosystem conditions in the county. Many forestry and agricultural landowners have
taken progressive steps to develop farm and forest plans that include best management
practices, and to manage their lands accordingly. These plans help to maintain a sustainable
natural resource-based economy. Among the largest landowners in the county, large timber
companies are now some of the county’s key partners in restoration. These companies include
Green Diamond Resource Company, Rayonier, and Weyerhaeuser. In addition to managing for
sustainable timber harvest, these companies are partnering with agencies and organizations in
the county to remove and upgrade forest roads, address fish passage barriers, and improve
water quality conditions.
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APPENDIX B

FUNDING OPPORTUNITIES
Several funding opportunities are available to support the protection and restoration of
shorelines in Grays Harbor County. Potential public funding sources are described in Table B1, and a sample of potential funding from private sources is listed in Table B-2. Neither list is
intended to be comprehensive. It should be noted that public funding is dependent on
appropriations from state and federal governments.
Table B-1.
A partial list of potential public funding sources for restoration and protection of shoreline
ecological functions

AGENCY

GRANT NAME

DESCRIPTION

Chehalis Basin Flood
Authority
US Fish and Wildlife
Service

Chehalis Basin Flood Authority
(legislative appropriation)
Coastal Wetlands Conservation
Grants
Cooperative Endangered
Species Conservation Fund
(section 6 of the ESA)
Partners for Fish and Wildlife
Restoration

Washington Department
of Ecology

Coastal Protection Fund / Terry
Husseman Grants

Funds to implement projects to reduce flooding
impacts in the Chehalis Basin.
Competitive matching grants to State agencies to
acquire, restore, and enhance coastal wetlands.
Grants to states to participate in a wide array of
voluntary conservation projects for candidate,
proposed, and listed species.
Technical assistance and cost-share incentives to
private landowners to restore fish and wildlife
habitats
Funding to: restore or enhance environmental,
recreational, archaeological, or aesthetic
resources; investigate the long-term effects of oil
spills; and develop and implement aquatic land
geographic information systems.
Funding for projects that restore floodplain
habitat and reduce flooding risks. Upper Quinault
recognized as a potential project.
Funding to buy, protect, and restore aquatic
lands habitat and to provide public access to the
shoreline.
Assists private forestland owners in replacing
culverts and other stream crossing structures
Funding to preserve and develop outdoor
recreation resources, including parks, trails, and
wildlife lands.
Funds projects that protect and restore salmon
habitat
Provides funding for a broad range of land
protection and outdoor recreation, including park
acquisition and development, habitat
conservation, farmland preservation, and
construction of outdoor recreation facilities.

Floodplains by Design

Washington Department
of Fish and Wildlife

Aquatic Lands Enhancement
Account (ALEA) Grants

Washington Department
of Natural Resources
Washington Recreation
and Conservation Office

Family Forest Fish Passage
Program (FFFPP)
Land and Water Conservation
Fund (LWCF)
Salmon Recovery Funding Board
Grants
Washington Wildlife and
Recreation Program
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Table B-2
A partial list of potential private funding sources for restoration and protection of shoreline
ecological functions

GROUP
Washington Coast
Sustainable Salmon
Foundation
The Burning Foundation
FishAmerica Foundation
National Fish and
Wildlife Foundation
The KonsgaardGoldman Foundation
The Northwest Fund for
the Environment
Washington State Parks
Foundation

B-2

GRANT FOCUS
Funds projects identified in the Washington Coast Restoration Initiative. Funding
availability is dependent on legislative appropriation or other source of funding.
Grants to protect threatened rivers, forests, and native fish populations.
In partnership with the NOAA Restoration Center, grants for community-based
restoration of marine and anadromous fish species.
Provides funding on a competitive basis to projects that sustain, restore and enhance
the Nation's fish, wildlife, plants and their habitats.
Grants for forest protection and initiatives addressing climate change in Washington
State.
Grants to protect and restore aquatic ecosystems.
Provides Small and Simple Grants, Individual Grants, and Program Support grants for
restoration and education at Washington’s State Parks.
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