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5.9 Chehalis River Tidal 
Ecological Region 

5.9.1 Overview 
The Chehalis River Tidal Ecological Region 
encompasses the tidally influenced portion of the 
mainstem Chehalis River and its floodplain from 
approximately RM 0 to RM 20 (Satsop River 
confluence; Figure 5-17). It does not include Grays 
Harbor itself. This ecological region encompasses 
59 square miles (greater than 37,000 acres) and 
represents approximately 2% of the overall Chehalis 
Basin. The entire Chehalis River Tidal Ecological 
Region is a low-elevation alluvial valley ranging from 
about 60 feet in elevation near Elma to about 20 feet 
in elevation in Aberdeen. The lower 3 miles of the 
river include a dredged navigation channel. A few 
small tributaries that enter the Chehalis River are 
included in the Chehalis River Tidal Ecological Region, 
including Van Winkle and Camp creeks. There is a 
very low drainage divide between the Chehalis River 
and the North River that drains to Willapa Bay. The 
floodplain geology is predominantly recent alluvium. 
Precipitation in the Chehalis River Tidal Ecological 
Region ranges from 75 to 100 inches (PRISM 2012). 

The Chehalis River Tidal Ecological Region is entirely within Grays Harbor County. The towns of 
Montesano and Cosmopolis are within this ecological region. 

Important Features and Functions 

• All Chehalis Basin salmonids use or pass
through this ecological region, making its
function essential to their viability.

• The WDNR Surge Plain Natural Area 
Preserve provides protection for 5,500 acres
of largely unaltered surge plain that includes 
expansive sloughs, mudflat, marsh, scrub-
shrub, and forested wetlands. WDNR is
working to acquire the remaining privately 
owned parcels surrounded by the preserve. 
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Figure 5-17
Chehalis River Tidal Ecological Region Map
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Aerial Photo Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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5.9.2 Historical Conditions and Changes 
Historical records for the pre-Euro-American settlement conditions are not available, but GLO maps 
from the 1860s indicate that the Chehalis River Tidal Ecological Region below the Satsop River was 
sinuous, with a number of sloughs and oxbows as well as prairies, brush, and wetlands. The Chehalis 
River below the Wynoochee River is not substantially changed in form from historical conditions, with 
many of the same sloughs present and slightly more sinuosity than shown in historical maps. 

Key changes that occurred in the Chehalis River Tidal Ecological Region following Euro-American 
settlement were timber harvest and industrial, commercial, and residential development around 
Aberdeen and Grays Harbor and the major transportation corridors (including SR 12, SR 107, and 
railroad lines). Agricultural development as well as road, bridge, and industrial development likely also 
moved and straightened some areas of the Chehalis River. Much of the agricultural development 
occurred prior to 1938. 

A recent study of floodplain land cover changes indicates that agricultural development continued very 
slowly from 1938 through the mid-1970s at a rate of approximately 6.6 acres per year converted to 
agriculture in the reach from the Satsop River to the Wynoochee River but less than 1 acre per year 
below the Wynoochee River (Pierce et al. 2017). Since the 1970s, there has been a decline in agricultural 
acreage (a loss of 8.8 acres per year) in the reach between the Satsop River and Wynoochee River and a 
loss of less than 1 acre per year below the Wynoochee River. Pierce et al. (2017) found there were larger 
declines in forest canopy from 1938 through the mid-1970s (approximate losses of 10 acres per year and 
17 acres per year in the upper and lower reaches, respectively) and then an increase of about 5 acres 
per year in both reaches from the 1970s to 2013. However, overall there was a net loss of forest canopy 
over the entire time period (approximate losses of 2 acres per year and 6 acres per year in the two 
reaches, respectively).  

The inner harbor of the estuary at the mouth of the Chehalis River near the cities of Aberdeen and 
Hoquiam was an area that was heavily altered when it was industrialized by pulp mills, sewage 
treatment plants, and other large facilities requiring access to the shoreline. A study of coho salmon 
smolt survival from the Chehalis River from 1987 to 1990 showed much lower survival compared to the 
Humptulips River; this lower survival rate was potentially related to industrial discharges in the lower 
river and a parasite (Schroder and Fresh 1992). 
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5.9.3 Current Conditions 
Current conditions in the Chehalis River Tidal 
Ecological Region reflect ongoing agricultural land 
uses and residential and commercial development. 
Land cover is 23% coniferous forest, 21% wetland, 
17% developed, 12% scrub-shrub, 10% agriculture, 
4% herbaceous, 4% deciduous forest, 4% mixed 
forest, and small percentages of other cover29 
(Figure 5-18). 

An assessment of riparian conditions and functions by 
NOAA (Beechie 2018) only included the portion of 
this region between the Satsop and Wynoochee 
rivers; however, the analysis indicated that the 
riparian zone is impaired for wood recruitment and 
provides moderate levels of shading.  

 
29 Land cover data from Multi-Resolution Land Characteristics Consortium, National Land Cover Database 2011. 

Chehalis River Tidal Current 
Snapshot 

Condition of Watershed Processes: 
Hydrology – moderately impaired 
Floodplain connectivity – impaired 
Riparian condition – moderately impaired 
Water quality – impaired 

Restoration Potential: Moderate 

Protection Potential: Moderate 

Geographic Spatial Units: Chehalis River from 
Wynoochee River to Mouth of the Chehalis 
River and Chehalis River from Satsop River to 
Wynoochee River 

Salmon Use and Potential: Fall-run Chinook 
salmon, spring-run Chinook salmon, coho 
salmon, chum salmon, and steelhead 

Non-Salmon Use and Potential: Northern red-
legged frog, North American beaver, Olympic 
mudminnow, Pacific eulachon, largescale 
sucker, mountain whitefish, Pacific lamprey, 
riffle and reticulate sculpin, speckled dace, 
great blue heron, common goldeneye, and 
wood duck 
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Figure 5-18
Chehalis River Tidal Ecological Region Land Cover
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Water quality is impaired in multiple reaches in the Chehalis River Tidal Ecological Region for numerous 
pesticides and toxic pollutants as well as temperature, low dissolved oxygen, and bacteria 
(Ecology 2018). Recent temperature monitoring by WDFW at RM 11 indicates that temperatures 
regularly exceed the 16°C (61°F) core summer salmonid habitat criterion from May through September 
and typically exceed the 13°C (55°F) supplemental spawning incubation criterion (September 15 to 
July 1) in September and May to July (Ecology 2016, 2011a).  

WDFW’s Thermalscape model indicates that from 2013 to 2018, many stream reaches of the Chehalis 
River Tidal Ecological Region (ranging from 30% [2018] to 89% [2015] of reaches) had mean August 
temperatures equal to or exceeding 16°C (61°F) and are projected to increase to 99% and 100% of 
reaches in 2040 and 2080, respectively, without restoration actions (Winkowski and Zimmerman 2019).  

The NOAA model that incorporates mature riparian conditions and anticipated climate change shows a 
likely future increase in summer water temperatures ranging from 0.5°C (0.9°F) to 1.5°C (2.7°F) by 2080 
in the Chehalis River Tidal Ecological Region (Beechie 2018). 

Existing mapping of wetlands (Ecology 2011b) shows 
the majority of the floodplain is a mosaic of wetlands 
downstream of the Wynoochee River, as well as 
several large wetland areas between the Satsop and 
Wynoochee rivers. WDNR has preserved the Chehalis 
River Surge Plain Natural Area Preserve, which 
encompasses approximately 5,500 acres and includes 
a diverse complex of emergent, shrub, and forested 
wetlands; main river channel areas; and numerous 
sloughs. There are also a few private landholdings 
surrounded by the Chehalis River Surge Plain Natural 
Area Preserve (WDNR 2018). 

The percentage of fine sediment in streams was modeled by NOAA based on the density of roads and 
land uses; this modeling indicated 17 to 18% fines in the Chehalis River below the Skookumchuck River 
to the estuary, which is a substantial increase from modeled historical conditions of 13% to 14% fines 
(Beechie 2018). 

The salmonid species present in the Chehalis River Tidal Ecological Region include all species that 
migrate into the basin, including spring-run Chinook salmon, fall-run Chinook salmon, chum salmon, 
coho salmon, and steelhead. Non-salmonid indicator species include northern red-legged frog, Pacific 
eulachon, Olympic mudminnow, largescale sucker, mountain whitefish, Pacific lamprey, riffle and 
reticulate sculpin, and speckled dace, as well as North American beaver. The bird indicator species 
present include great blue heron, Barrow’s goldeneye, common goldeneye, and wood duck. Floodplain 

 
Blue Slough is part of the Chehalis River Surge 
Plain Natural Area Preserve. It is not known to 
what extent historical piles affect habitat and 
natural processes. 
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habitats along the Chehalis River are of particular importance to northern red-legged frog as well as 
both native and non-native fish species.  

There is a net pen located in Quigg Lake that raises 25,000 coho salmon annually from Lake Aberdeen 
Hatchery. Lake Aberdeen Hatchery has a production goal of 50,000 Chinook salmon and 30,000 coho 
salmon. All of these fish are integrated (i.e., wild-origin fish are integrated into the hatchery broodstock 
[adult fish used for production] for the production of hatchery fish) and for harvest opportunity. They 
are also released from the hatchery into Van Winkle Creek. 

5.9.4 Limiting Factors 
Limiting factors for salmonids have been identified in 
several assessments of the Chehalis Basin, including 
EDT (ICF 2019) and NOAA modeling (Beechie 2018) 
conducted for the ASRP and earlier studies (GHLE 2011; 
Smith and Wenger 2001). Additional limiting factors 
and a diagnosis of what is working and what is broken 
in the ecological region were determined by the SRT, 
drawing on local basin knowledge and reconnaissance 
conducted within the region. 

The combined results of these assessments indicate 
that the tidal zone is a significant area affecting 
abundance of all salmonids throughout the basin. 
Major issues for salmonids in the region are as 
follows (in relative order of importance):  

• Low habitat diversity (lack of side channels,
large wood, floodplain connectivity, and
beaver ponds)

• Flows

• Reduced quantity and quality of instream
habitats

• Channel instability (bed scour and sediment
transport)

• Channel width

• Predation (non-native fish species)

• Sediment load (fine sediments)

• High water temperatures

• Pathogens

• Fish passage barriers

Diagnostic Snapshot 

• The ecological region is lacking wood.
• Invasive plant species, including reed

canarygrass and purple loosestrife, are
present. The New Zealand mud snail is
present in the tidal surge plain.

• The lower 3 miles of the Chehalis River
channel are dredged and largely industrial.
Current pollution effects on aquatic species
are not understood.

• The surge plain appears to be largely
unaltered, including both the channel and
floodplain upstream to the Wynoochee 
River.

• Above the Wynoochee River, floodplain
alterations and land uses have reduced in-
channel and floodplain habitats.

• Very little is known about aquatic species
use in this ecological region other than
known extensive use by waterfowl.

Preachers Slough is a lengthy slough providing 
diverse tidal slough and swamp habitat. Recent 
removal of barriers has reconnected more of 
this habitat. 
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These identified issues for salmonids are generally consistent with earlier findings from Smith and 
Wenger (2001) and the Chehalis Basin Lead Entity (GHLE 2011), which indicated that the key limiting 
factors in this ecological region include riparian conditions, floodplain conditions, lack of large wood, 
water quality, fish passage barriers, water quantity, and sediment conditions.  

Limiting factors and threats to non-salmon indicator species are not well understood but may include 
high water temperatures, migration barriers, changes in flow conditions and water level variations, fine 
sediments, riparian conditions, and non-native predator species (as identified for Pacific lamprey by 
Clemens et al. [2017]). 

5.9.5 Strategies and Actions in the Ecological Region 

5.9.5.1 Habitat and Process Protection 
Many of the protection actions described in 
Section 4.2.1 are appropriate in the Chehalis River 
Tidal Ecological Region. Based on existing conditions, 
the following areas and actions are recommended for 
a protection focus: 

• Protect additional high-quality habitats
adjacent to existing surge plain protected area.

• Protect estuary-adjacent areas to
accommodate the processes by which sea level
rise will cause estuary zones to shift upstream.

The Chehalis River Tidal Ecological Region is entirely 
within Grays Harbor County, which has regulations 
and policies in place to protect wetlands, floodplains, 
riparian areas, and fish and wildlife habitat 
conservation areas from degradation and 
development and manage invasive species. 
Grays Harbor County’s draft SMP that is currently in 
final review with Ecology contains regulations to 
protect channel migration zones and riparian 
vegetation, along with general development 
regulations related to shoreline areas in the County 
(Grays Harbor County 2018).  

As part of the community planning strategy (see Section 5.9.5.3), funding support to align the County 
regulations with the ASRP and conduct enforcement will be considered. 

In a portion of the surge plain habitat that is 
protected by WDNR, a barrier was replaced 
with a bridge to reconnect tidal channels. 
Additional similar restoration opportunities 
should be identified, and additional surge plain 
protection could be provided through the 
acquisition of remaining private lands. 



Ecological Regions: 
Chehalis River Tidal Ecological Region 

Chehalis Basin Strategy 178 Aquatic Species Restoration Plan 

Protection priorities for Grays Harbor County within this ecological region include the following: 

• Purchase surge plain properties not already protected.

• Protect floodplains from development.

• Manage invasive species.

5.9.5.2 Restoration 
The restoration actions described in Section 4.2.2 are 
mostly appropriate in the Chehalis River Tidal 
Ecological Region. Based on existing conditions, the 
following areas and actions are recommended for a 
restoration focus: 

• Restore riparian areas and control/manage
invasive species such as reed canarygrass and
purple loosestrife.

• Strategically place large wood to mimic
natural tidal accumulations and form forested
islands and cover.

• Evaluate effects of non-native predator
species on native fish in the tidal zone.

• Reconnect floodplain and off-channel
habitats, including gravel-mined pond
restoration.

• Target estuary-adjacent areas for restoration
to accommodate the processes by which sea
level rise will cause estuary zones to shift
upstream.

• Conduct barrier removals to restore tidal
channel connectivity to primary sloughs and
key tributaries, including tide gates.

• Opportunistically restore industrial portions
of the estuary (e.g., through bank armoring removal or invasive species management).

Priority areas for restoration within the Chehalis River Tidal Ecological Region include the floodplain and 
major sloughs along the mainstem and key tributaries such as Van Winkle and Camp creeks. 

Gravel ponds are prevalent in disturbed areas of 
the Chehalis River Tidal Ecological Region 
floodplain, which could be reconnected or 
restored. 

Low-gradient freshwater tidal habitat could be 
enhanced by reconnecting forested and shrub-
dominated sloughs and wetlands, such as 
through removal of tide gates and crossings. 
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5.9.5.3 Community Planning 
As noted in Section 4.2.3, community planning actions would be coordinated with state and local 
governments, landowners, and other stakeholders to ensure the long-term success of the ASRP. Focus 
programs and policies that could be developed or investigated in the Chehalis River Tidal Ecological 
Region include the following: 

• Discuss with Grays Harbor County additional planning measures that could effectively promote 
and protect the following:  
‒ Surface and groundwater supplies through reduction of withdrawals 
‒ Minimization of impervious surfaces 
‒ Riparian forest maturation and wood recruitment for retention of spawning gravel and 

sources  
‒ Natural channel migration 

• As the Chehalis Basin Strategy becomes more integrated, coordinate the ASRP with the CFAR 
Program to build habitat restoration and protection actions into community flood risk reduction 
efforts (such as restoring areas where structures and people have been relocated from 
floodplains). 

5.9.5.4 Community Involvement 
As noted in Section 4.2.4, community involvement and voluntary landowner participation are essential 
to the success of the ASRP, and the actions described in that section will be further evaluated for the 
Chehalis River Tidal Ecological Region in Phases 2 and 3 based on the restoration and protection 
scenario selected. Based on the specific issues in this area, the following actions are recommended for 
focused community involvement: 

• Seize on educational opportunities at the numerous public access recreation and fishing sites. 
Signage and/or community events at the access sites would present opportunities for 
communication and education regarding upriver restoration activities and connections to the 
fisheries that are supported by these activities.  

• Develop partnering opportunities with Grays Harbor College to understand fish use patterns and 
natural processes within the tidally influenced area.  

• Continue outreach, engagement, and involvement processes to incorporate landowner 
expertise into ASRP planning and local implementation efforts.  

• Partner with and support the efforts of existing local organizations (see Appendix E for a list of 
potential partner organizations). 
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5.9.5.5 Institutional Capacity 
The institutional capacity strategy is intended to build on and support the work of existing organizations, 
as well as support creativity in how local organizations approach working toward the goals of the ASRP. 
The actions described in Section 4.2.5 will be further evaluated for the Chehalis River Tidal Ecological 
Region in Phases 2 and 3 based on the restoration and protection scenario selected. Based on the 
specific issues in this area, the following focused institutional capacity actions are recommended: 

• Work with local jurisdictions to identify any remaining water and sediment quality problems 
from industrial pollution that are affecting aquatic species.  

• Provide technical training on process-based restoration practices and principles. 

• Provide funding for groups and individuals interested in restoration projects. 

• Build on and support the work of existing organizations with missions that overlap with the 
ASRP vision (see Appendix E for a list of potential groups). 
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