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1 Chehalis Watershed Baseline Conditions 

1.1 Why the Chehalis Watershed? 
The Chehalis Watershed is one of the county’s major areas for agricultural activities. The VSP Work 

Group came to consensus on the strategy to focus on the Chehalis Watershed for initial efforts. Once 

this Work Plan is approved, the strategies and framework can be adapted to the other three watersheds 

in the County. The following Baseline Conditions report for the Chehalis Watershed was developed over 

an approximate 3 month period by one full-time staff position dedicated to the development of the VSP 

Work Plan in collaboration with the Work Group. It is estimated that the Baseline Conditions reports for 

each of the remaining three watersheds would also take about 3 months to complete, pending funding. 

The effective date of the VSP legislation is July 22, 2011. This is the statutory date for identifying the 

applicable baseline for county requirements related to protecting a particular critical area, and for 

maintaining and enhancing agricultural viability. This baseline also delineates the assessment line 

between critical area protection and voluntary enhancement that may be promoted where needed, 

through incentive-based measures, to improve critical area functions and values above the July 22, 2011 

protection baseline. (RCW 36.70A.703) 

Figure 1: Outline of the Chehalis Watershed in Thurston County 

 

http://apps.leg.wa.gov/rcw/default.aspx?cite=36.70A.703
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1.2 Critical Areas in the Chehalis Watershed  

Critical Aquifer Recharge Areas 
The most vulnerable critical aquifer recharge areas are primarily along the major rivers and tributaries in 

the Chehalis Watershed. The Scatter Creek Aquifer recharge area north of the Chehalis River along 

Scatter Creek and Old Highway 99 from near Grand Mound past Tenino to the south along 

Skookumchuck River is mostly category 1, extreme aquifer sensitivity area (as per TCC Ch 24). There are 

also large areas of category 1 aquifers along the Black River and its tributaries to the west. A mosaic of 

category 1, 2, and 3 aquifers make up the remaining area surrounding many tributaries of the Black 

River including Salmon Creek south of Tumwater. The Scatter Creek Aquifer is considered a very 

vulnerable, rapidly moving groundwater supply that is the sole source of water for more than 1,000 

public water systems and single family wells (over 18,000 people). The area is transitioning from 

agricultural to rural residential. At times, nitrate levels in this area have been some of the highest in 

Thurston County, with some wells exceeding drinking water standards. Certain areas of the aquifer have 

been contaminated by land uses in the past and policies and regulations that were put in place have 

helped to protect the water resources. Since 2008 nitrate levels have dropped throughout the aquifer.  

While the identification of specific contributions from individual sources is not possible, it is likely that 

the reduction in nitrate levels in the Scatter Creek Aquifer was primarily due to changes in agricultural 

practices (Thurston County Health Department, 2009). Significant strides in reducing potential 

contamination from agricultural activities were achieved in the last three decades. Manure piles were, 

and are, more commonly covered, manure tanks and lined lagoons to store animal waste have been 

constructed, and manure is more likely to be applied at agronomic rates. Four dairies also went out of 

business further reducing the nitrate loading. In samples from October 2013 nitrates had risen in many 

wells and there were some unsatisfactory coliform bacteria samples. However, by March 2014 the 

nitrate levels were down again following the overall trend of decreasing nitrates in the Scatter Creek 

Aquifer. The Water Resources Monitoring Report for 2009-2010 and 2010-2011 water years identified 

major issues for Scatter Creek including, non-point source pollution from agriculture, septic systems, 

and rural residential land uses; habitat loss from sedimentation and reed canary grass infestations; lack 

of riparian vegetation in some areas; and nitrate and coliform bacteria contamination. In general, 

zoning, land use and health regulations have protected the aquifer from nitrate and many other 

contaminants.1 The Scatter Creek Aquifer Citizen’s Advisory Committee provided recommendations for 

well siting and septic systems as well as data collection and a monitoring program. The Citizen’s 

Committee also “believes that with proper information, education, and incentives, area residents will be 

good stewards and take action to protect the aquifer” (Scatter Creek Aquifer Citizen’s Committee, 

2014).  

 
Wetlands 
The area east of Black River between Scott Lake and Scatter Creek contains numerous wetlands. The 

Dempsey Creek area and the Black River also contain numerous wetlands. Depressional and riverine 

wetlands are extensive throughout the Black River and Dempsey Creek area, as well as east toward 

                                                           
1 For more information on the Scatter Creek Aquifer visit http://www.co.thurston.wa.us/health/ehsc/studies.html  

https://library.municode.com/HTML/16720/level2/TIT24CRAR_CH24.10CRAQREAR.html#TOPTITLE
http://www.co.thurston.wa.us/health/ehsc/studies.html
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Pitman Lake. Depressional wetlands are also located in the headwater area of Scatter Creek, and around 

tributaries to the Skookumchuck River. The western and northern sides of Scott Lake appear to have 

lost depressional wetlands. Built environment adjacent to streams occurs near Littlerock along the 

Black River, along Beaver Creek near the railroad and Interstate 5, along the Chehalis River close to 

Grand Mound, and in places along Scatter Creek due to rural development. 

Geologic Hazard Areas 
Sediment delivery via mass wasting (slope failure such as slides, flows, and falls) occurs in high mass 

wasting hazard areas and landslide areas in the Chehalis basin. Landslide areas are mapped in the 

headwater areas of the Skookumchuck River and around Skookumchuck Lake. Very limited, small 

locations of high mass wasting hazard areas are mapped in the Black Hills, south of the Chehalis River, 

east of Grand Mound, in the hills east of Tenino, and in the hills around the Skookumchuck River. 

Process intensive areas for sediment delivery are areas of surface erosion, mass wasting, and in-channel 

erosion. Sediment delivery via surface erosion occurs in areas with steep slopes and erodible soils. 

Concentrations of these areas are located east of Waddell Creek, and east of Sherman Creek, along the 

upper reaches of the Skookumchuck River (upstream of Skookumchuck Lake), extending north around 

the headwaters of Scatter Creek. 

Frequently Flooded Areas 
The 100-year flood plains are mapped on the Voluntary Stewardship Program Critical Area maps. The 

100-year floodplain is very wide and extensive around the Black River, Dempsey Creek, the Chehalis 

River, the Skookumchuck River, and Scatter Creek. It is also extensive along Waddell Creek, Mima Creek, 

Johnson Creek, Thompson Creek (Skookumchuck) Allen Creek, Beaver Creek, Bloom’s Ditch and Salmon 

Creek. Unconfined river channels are found along the Black River, Dempsey Creek, Beaver Creek, Allen 

Creek, Mima Creek, the Chehalis River, Scatter Creek, the Skookumchuck River, Johnson Creek, and 

Thompson Creek (Skookumchuck). Vertical and lateral flows may be impaired by roads, ditches, and 

culverts. The major roads in WRIA 23 include Interstate 5, US Highway 12, and State Highway 507. WRIA 

23 also contains several railroad tracks. Roads are most concentrated in the Rochester/Grand Mound 

area, the towns of Tenino and Bucoda, and around the Tumwater UGA. Capitol Forest contains 

numerous roads. The hills east and south of Skookumchuck Lake contain infrequent private logging 

roads. Culverts are concentrated in the low elevation areas of WRIA 23.  

Discharge may be impaired by land cover with impervious surfaces and non-forested vegetation on 

areas with high permeability soils that intersect floodplains. Discharge may be impaired along the 

Chehalis River, the lower Black River, Scatter Creek, the Skookumchuck River (downstream of the dam) 

and Beaver Creek (Thurston County, 2013).  

Fish and Wildlife Habitat Conservation Areas 
Important fish habitat areas are primarily native fish and salmonid habitat. There are 31 salmonid stocks 

in the basin, 8 of which are known to be depressed and the status of 7 other stalks are unknown. Low 

summer flows and habitat degradation are the critical factors limiting the size of fish populations in 

nearly all Chehalis Basin streams (Chehalis Basin Partnership, 2004).  
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Important wildlife habitat conservation areas include many upland and prairie habitats. As the VSP 

critical area maps show, there are large areas in the Upper Chehalis Watershed with soils that are 

associated with prairie and Mazama pocket gopher habitat. One of the largest areas of gopher soils 

stretches from around Grand Mound and Little Rock Road east along Old Highway 99 towards Tenino 

and Skookumchuck River. There is also a patchy mosaic of prairie and gopher soils south of Tumwater 

and along Black River. 

Important habitat and species are defined by the Thurston County Critical Areas Ordinance (TCC 

24.25.065) as the following: 

A. Federally Listed Species and Associated Habitats. Animal and plant species listed under the 

federal Endangered Species Act (64 FR 14307) as endangered, threatened, or candidates for 

listing and their habitats of primary association. (Consult the U.S. Fish and Wildlife Service and 

National Marine Fisheries Service for current listings.)  

B. State Listed Species and Associated Habitats.  

1. Priority species and their habitats of primary association. Priority species identified on 

the WDFW Priority Habitats and Species (PHS) List and their habitats of primary 

association. (Consult the state department of fish and wildlife for the current PHS list). 

2. Priority habitats. Priority habitats identified on the WDFW Priority Habitats and Species 

(PHS) List. (Consult the state department of fish and wildlife for the current PHS list).  

3. Prairies meeting the following criteria are priority habitats:  

i. Prairie habitat, as defined in Chapter 24.03 and Table 24.25-4 TCC (see table 9 

below);  

ii. Areas less than one acre in size with characteristics meeting the definition of 

prairie habitat which are functionally connected to another prairie habitat 

located within one-half mile of the subject area.  

4. Oregon white oak (Quercus garryana) woodlands, stands, and individual trees meeting 

the following criteria are subject to this section: 

i. Oak woodlands, as defined in Chapter 24.03 TCC.  

ii. Oak Savanna, as defined in Chapter 24.03 TCC.  

iii. Individual oak trees and stands of oak or oak conifer associations less than one 

acre in size that are located within one-half mile of a stand meeting the criteria 

in this subparagraph.  

5. State listed plant species, such as those occurring on the Department of Natural 

Resources' List of Known Occurrences of Rare Plants. 

C. Habitats and Species of Local Importance 

1. Habitats of Local Importance. Habitats of local importance in Thurston County are listed 

in TCC Table 24.25-4 in Appendix 24.25-1 (see Table 9 below) 

2. Species of Local Importance. Wildlife species of local importance are listed in TCC Table 

24.25-5 in Appendix 24.25-1 (see Table 10 below) 

Table 18. Habitats of Local Importance 

https://library.municode.com/HTML/16720/level2/TIT24CRAR_CH24.25FIWIHACOAR.html#TIT24CRAR_CH24.25FIWIHACOAR_24.25.065IMHASP
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Habitat Purpose of Habitat/Basis for Listing Related Species 

Cottonwood 
floodplains 

Current floodplain regulations do not protect this habitat from being 
cleared for converting to agricultural uses. This is a habitat found 

only along the Nisqually River in Thurston County. Cottonwoods are 
a keystone species in many riparian zones (Johnson et al 2001).  

Red-eyed vireo 

Balds (dry plant 
communities, 

grasslands) 

Globally unique and rare plant community. Primarily located in SE 
corner of Thurston County, vicinity of Bald Hills. Similar to prairies, 
but smaller and shallower soils (associated with bedrock outcrops).  

 

Prairie or 
Westside Prairie 

Important prairie or westside prairie habitat means herbaceous, 
non-forested (forested means greater than or equal to sixty percent 

forest canopy cover) plant communities that can either take the 
form of a dry prairie where soils are well-drained or a wet prairie. 

Priority dry prairie areas have a minimum size of one acre. In 
addition, some areas dominated by Scot's (Scotch) Broom (non-

native shrub) or other invasive species to prairies shall be 
considered prairie if the area is restorable and when there are 
native prairie species in the understory below the shrubs. Such 

marginal and restorable areas can be less valuable, but may have 
significant value if they are large in area, or in a landscape that 

connects two or more prairies. Small areas less than one acre with 
characteristics meeting the definition of prairie habitat which are 

functionally connected to another larger prairie habitat within 
approximately one half mile are also important prairie habitat areas. 
Mima mounds shall be preserved to the greatest practicable extent 

as determined by the review authority. See the definitions for 
prairie habitat, dry prairie, and wet prairie.  

Mazama pocket 
gopher, Taylor's 

checkerspot bufferfly, 
Mardon skipper, 

streaked horned lark  

Oregon White 
Oak Habitat 

Important Oak Habitat means stands of Oregon white oak (Quercus 
garryana) or oak/conifer associations where canopy coverage of the 

oak component of the stand is twenty-five percent or more; or 
where total canopy coverage of the stand is less than twenty-five 
percent, but oak accounts for at least fifty percent of the canopy 

coverage. The latter is often referred to as oak savanna. Important 
oak habitat consists of stands greater than or equal to one acre (0.4 

hectares) in size. Single oaks or stands less than one acre (0.4 
hectares) shall also be considered an important habitat when found 
to be particularly valuable to fish and wildlife (i.e. they contain many 
cavities, have a large diameter at breast height, are used by priority 
species, or have a large canopy), or are located in degraded habitat 

areas. Individual oak trees and stands of pure oak or oak conifer 
associations less than one acre in size that are located in close 
proximity to an oak habitat larger than one acre may also be 

considered an important habitat.  

Western gray squirrel 

Springs and seeps 
(includes mineral 

springs) 

Forested springs/seeps are protected in the Forests and Fish Report 
to protect stream associated amphibians (SAA), protect water 

quality, etc. fifty-foot no cut buffer required. Mineral springs are 
important to Band-tailed pigeons, especially during breeding 

season.  

Band Tailed Pigeon 

 
Table 19. Wildlife Species of Local Importance 
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Common Name Scientific Name Basis for Listing as Locally Important 

Birds:   

The following bird species depend on prairie habitat and are declining in 
population due to loss of habitat. They serve as indicator species for 

relatively large and/or healthy prairie and may assist in protection of prairie 
habitat.  

Western 
Meadowlark 

Sturnell neglecta 
Prairie species. Needs large open areas. Found on Joint Base Lewis McChord 

(JBLM), Mima Mounds, and Olympia Airport year round.  

Lazuli Bunting 
Passerina 
amoena 

Prairie species. Declining populations. Found near Scatter Creek and Joint 
Base Lewis McChord (JBLM).  

Common 
nighthawk 

Chordeiles minor Prairie species. Population declining significantly. 

American 
Kestrel 

Falco sparverius Prairie species. Population is declining. Nests in cavities. Can use nest boxes. 

Northern 
Harrier 

Circus cyaneus 
Prairie and herbaceous wetlands. Ground nester. Uncommon breeding in 

Washington. 

American 
Bittern 

Botaurus 
lengitinosus 

State of Washington Birds classifies A. Bittern as a Species of Immediate 
Concern for wetlands.  

Olive-sided 
Flycatcher 

Contopus 
cooperi 

State of Washington Birds classifies Olive-sided Flycatcher as a Species of 
Immediate Concern for forests.  

Short-eared owl Asio flammeus 
State of Wa Birds classifies Short-eared owl as a Species of High Concern for 

grasslands. 

Amphibians and 
Reptiles:  

 

The following amphibian species ranges have been significantly reduced 
due to habitat alteration and development. Sensitive to site and landscape 
alterations, specifically that limit breeding and foraging site connectivity, 

and dispersal/seasonal corridors.  

Olympic Torrent 
Salamander 

Rhyacotriton 
olympicus 

Three of the four species of Rhyacotritoninae occur in Thurston County - 
Olympic Torrent, Columbia Torrent, and Cascade Torrent. Cascade and 

Columbia Torrent salamanders are both listed as State Candidate Species by 
WDFW. Erik Neatherlin of WDFW and Bill Leonard, Biologist with WDOT, 

both recommend listing the Olympic Torrent Salamander as a Locally 
Important Species due to their association with old-growth forests and 

sensitivity to increased temperatures and sedimentation in streams and 
headwaters.  

Tailed Frog Ascaphus truie 

Sensitive to timber harvest. Survival may depend on protection of cool 
flowing streams required for breeding and larval development. Likely to be 
affected by increased water temperatures occurring after timber harvest. 

Headwater stream protection through buffers is important mitigation 
measure.  

Cope's Giant 
Salamander 

Dicamptodon 
copei 

Cope's giant salamander (Dicamptodon copei) are sensitive to habitat 
change and fragmentation from development. Both species would be 

expected to occur in the extreme SE portion of the county, similar to the 
two PHS species, Cascades torrent salamander and Van Dyke's salamander. 
The SE portion of the county in the headwaters of the Deschutes systems 

and the Nisqually system in the vicinity of Alder lake should be considered a 
"hot" region for all four (2 PHS, 2 local species mentioned) as this area is the 
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only place they are likely to occur in the county. (Source: E. Neatherlin, 
WDFW)  

Pacific Giant 
Salamander 

Dicamptodon 
tenebrosus 

May be associated with old-growth forests. Found in moist coniferous 
forests. During breeding season found in or near streams. Closely 

associated with high gradient streams with coarse substrate.  

 

1.3 Agricultural Activities in the Chehalis Watershed 

The Chehalis Watershed contains extensive areas of agriculture. Areas zoned Long Term Agriculture are 

located along the western portion of the Black River, throughout the Chehalis River Valley, and along the 

Skookumchuck River between Bucoda and Skookumchuck Lake. In addition, many areas zoned Rural 

Residential Resource 1/5 also contain agricultural uses. This zoning is extensive in the Chehalis 

Watershed. The Thurston County Farmland Inventory Report (2009) found that the majority of Thurston 

County’s farmland was at risk of being converted to other uses such as residential development.  

Nearly 50 percent of the 68,247 acres of farmland identified in the 2009 Farmland Inventory report for 

Thurston County were in the Upper Chehalis Watershed. The primary agricultural activities in the 

Thurston County portions of the Chehalis Watershed include commercial dairy, livestock, and crop 

farming operations. The primary crops grown include hay and silage, with a relatively small amount of 

vegetables and grains. Berries are primarily grown in the Chehalis/Centralia area along with several 

Christmas tree farms. There are also several private aquaculture facilities located in the Grand 

Mound/Rochester area. Other agricultural operations in the Chehalis Watershed include pasture and 

rangelands. 

1.4 Intersection: Agriculture and Critical Areas 
Agricultural activities are generally located in the low-lying valleys adjacent to the Chehalis River and its 

major tributaries and within or near frequently flooded areas. See section 3.1 for more detailed 

information on agriculture intersecting with critical areas in Thurston County. The 2009 Farmland 

Inventory Report found that an estimated 50% of the farmland in Thurston County contains, or is 

adjacent to, areas that provide important fish and wildlife habitat (Fisher & Mitchell, 2009).  

Furthermore, a recent study conducted jointly by the Washington State Department of Agriculture 

(WSDA) and the Washington State Department of Transportation (WSDOT) evaluated agricultural sites 

to determine if the Federally and State listed threatened Mazama pocket gophers are present in areas 

where a variety of agricultural operations are currently conducted within potential gopher habitat.  

All or portions of six of the seven agricultural sites evaluated in the study were determined to have 

pocket gopher mounds present either within areas being managed, or immediately adjacent to current 

agricultural practices ranging from grazing to annual tillage. This indicates that Mazama pocket gophers 

are present within or adjacent to many of the areas where agricultural activities are currently being 

conducted in the Chehalis Watershed and throughout central to south Thurston County (Cook & Beale, 

2014). Agricultural activities in the report represent a cross-section of those that currently exist in the 

central and southern areas of Thurston County, WA. The data in this study was obtained jointly from the 
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Thurston Conservation District and the 2013 WSDA crop geodatabase and include market crops 

(vegetable), grass hay, pumpkins, apples, pasture, Christmas trees, ornamental nursery, and a conifer 

seed orchard.  

1.5 Main Issues and Strategies 

Water Quality 
The streams and water bodies in the Chehalis Watershed have had a number of water quality violations 

that have placed them on the federal Clean Water Act 303(d) list of polluted waters for high levels of 

phosphorous and pesticides, high water temperatures, high levels of fecal coliform bacteria, turbidity, 

high pH, and low levels of dissolved oxygen (DO).2 Waters on the water quality assessment and 303(d) 

list of polluted waters fall short of state surface water quality standards and are not expected to 

improve within the next two years, although there are some bacteria listings that will move to category 

1 (good quality) in the next assessment that is currently under review. The changes are based on 2006-

2009 data collected by the Chehalis Basin Partnership and include (within Thurston County): 2 listings on 

Beaver Creek, 3 on Black River, 1 on Cedar Creek, and 1 on Chehalis River.3 However, there have not 

been changes to DO or temperature listings. Lower water quality is generally found in the larger 

tributaries and lower portions of the Chehalis River. Major water pollution concerns from agricultural 

operations include bacterial pollution from manure, and lower oxygen levels. 

The Department of Ecology works with the Thurston Conservation District (TCD) in addressing 

agricultural pollution problems. The steps typically are:  

1. Ecology receives an agricultural pollution complaint, then verifies whether the complaint is valid 
or not. If a pollution problem is verified, the farm is referred to the TCD for assistance. If the 
problem is an immediate or substantial threat, Ecology is committed to require immediate 
corrective action that will stop the pollution discharge.  

2. Usually, the farmer, working with the TCD, has up to six months to develop a farm plan and an 
additional 18 months to implement the plan. 

3. If the farmer chooses not to work cooperatively with Ecology or the TCD, Ecology will take 
appropriate action, which may include formal enforcement. 

Thurston County’s Environmental Health Codes for nonpoint source pollution has a similar strategy for 

addressing pollution problems and violations. If a compliance officer has reasonable cause to believe 

that a violation has occurred the officer notifies the responsible person by telephone, mail, or in person. 

The responsible person is given 15 days to seek technical assistance (TCD) and to begin planning and 

implementing corrective measures. If a conservation plan is required it shall be approved within six 

months of the notification, and implementation shall occur within 12 months of plan approval. If a farm 

operator has an approved conservation plan with the TCD, which is being implemented and maintained 

as scheduled, they are exempt from the practices and procedures in section 4.2 of the rules and 

regulations for nonpoint source pollution (Thurston County, 1994). 

                                                           
2 For more information on the Department of Ecology’s State of Washington, “Water Quality Assessment and 
303(d) list,” (2012) visit http://www.ecy.wa.gov/programs/wq/303d/index.html. 
3 Department of Ecology Water Quality Program Personnel, personal communication, February 27, 2015. 

http://www.ecy.wa.gov/programs/wq/303d/index.html
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The primary strategies for protecting water quality and addressing high water temperature issues 

include, protecting and enhancing the riparian corridor, stabilizing stream banks, and increasing native 

vegetation cover. Water quality protection may also be accomplished by farm operators through 

measures that include, installing gutters and downspouts to prevent runoff from mixing with animal 

waste, maintaining proper stocking rates, maintaining proper pasture management practices, nutrient 

management, use of fencing, vegetative barriers and filter strips. Farm management systems are 

designed and built to collect, handle, transfer, and store manure, feed waste, silage leachate, and 

wastewater. Class A dairies are regulated by Washington’s Dairy Nutrient Management Act, RCW 90.64, 

and must have and implement a dairy nutrient management plan (DNMP). These plans are approved by 

the Conservation Districts.  

The Department of Ecology’s Total Maximum Daily Loads (TMDLs) set allocations for state waters that 

have been declared polluted and map out the path to restore these waters. The implementation process 

requires collaboration among agencies and local partners to institute strategies and water pollution 

controls (i.e. best management practices) for all identified sources.  

The Chehalis Watershed TMDL Detailed Implementation Plan (2004) identifies voluntary practices that 

can help prevent pollution of water by dairy and other agricultural operations, including:  

 Vegetated buffers to help reduce sediment, nutrient, bacteria, and organic matter inputs to 
watercourses and provide habitat. 

 Pasture management for forage production as well as a soil cover/stabilizer.  

The detailed implementation plan recognizes that water quality impacts from agriculture can be 

reduced or eliminated by additional practices that include: collection and proper storage of manure 

during winter, improving plant cover by careful livestock grazing management, appropriate revegetation 

of exposed soil surfaces, and protecting heavy-use areas from the effects of livestock trampling 

(Rountry, 2004). 

Table 20. Summary of Water Quality Issues, Strategies and Actions in the Chehalis Watershed 

Issues Strategies/Objectives 
Monitoring Plans or 

Recommendations 

Implementation Status / 

Actions (highlights) 

Water Quality 

Number of 

violations and areas 

listed for high levels 

of phosphorous, 

pesticides, and 

bacteria, high temp 

and pH, and low 

levels of DO 

Protect and enhance the 

riparian corridor, stabilize 

stream banks, and increase 

plant cover and shade. Fence 

and vegetative “barriers” to 

prevent and reduce sediment 

and nutrient transport 

Increased shade is the 

most important BMP to 

lower temperatures. 

Shoreline protections 

prevent or reduce 

transport of nutrient and 

help improve DO 

conditions 

TMDLs in Upper Chehalis 

established allocations for 

bacteria, temp., and DO. 

Fecal coliform 

concentrations have been 

reduced significantly. 

Temperature and 

dissolved oxygen 

violations continue to be 

problematic 

Water Quantity 
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Low summer flows and habitat degradation are the primary critical factors limiting the size of fish 

populations in nearly all Chehalis Basin streams (Chehalis Basin Partnership, 2004). The Chehalis Basin 

Watershed Management Plan (2004) reported that instream flows are not always met and that there 

may not be enough water to issue more water rights for out-of-stream uses, or to meet the needs of 

existing water rights users. The Watershed Management Plan and the Initial Watershed Assessment for 

the Upper Chehalis River (1995) both identified that there was an issue with the Department of Ecology 

over allocating water rights and claims within the Chehalis Basin. They also identified an issue with the 

discrepancy between the amount of water rights allocated and the quantity of ground and surface water 

actually being used. In order to ensure adequate water quantity, the Department of Ecology uses 

strategies such as the transfer of water rights and the closure of portions of the watershed to the 

issuance of new water rights. However, the actual quantity of water that has been legally appropriated 

is impossible to quantify without an adjudication of water rights due to the large number of water right 

claims that have never been evaluated. Furthermore, very few water users monitor their water use, 

which makes it difficult to determine how much water is actually used. Also, the timing of water use is 

rarely monitored or coordinated among users, making it more difficult to evaluate the impact of out-of-

stream uses on the instream flows of the river system. Low summer instream flows have been shown to 

contribute to elevated temperatures and low dissolved oxygen.  

Additional demands on the water resources in the Chehalis Basin are likely to increase with the 

projected increase in human population and economic activity. The issue of adequate future water 

supply is further complicated by the issue of climate variability (i.e. climate change). There is little 

climate variability information available on a watershed scale and the future effects of climate change 

on water resources in the Chehalis Basin are still unclear. The Governor’s Chehalis Flood Strategy 

Workgroup was tasked to recommend the next steps for reducing flood damage and enhancing aquatic 

species in the Chehalis River Basin. Their Aquatic Species Enhancement Plan (ASEP) released in 2014 

included an analysis of climate change impacts on the Upper Chehalis Watershed salmonid populations. 

The ASEP climate change report used best available information from the UW Climate Impacts Group to 

address how climate change may affect species and how to select habitat restoration scenarios when 

taking climate change into consideration. Results of the alternative future conditions modeled for the 

climate change analysis showed changes in streamflow, including average monthly flow (wetter winters, 

drier summers), higher peak flows, and lower base flows (The Aquatic Species Enhancement Plan 

Technical Committee, 2014).  

General outlines of the issues and projected effects from climate change are better defined at global 

and regional scales (Independent Scientific Advisory Board, 2007). Washington State’s Integrated 

Climate Response Strategy (Department of Ecology, 2012) identifies several risks, including that the 

quantity and quality of water available for communities, irrigation, fish, hydropower generation, 

recreation, and other uses will be affected by declining snowpack, changes in seasonal streamflow, and 

increases in summer demand for water. The Climate Response Strategy also recognizes that farms and 

forests will be threatened by increased disease, pests, weeds, and fire, along with reduced summer 

water supplies.  
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In order to address water quantity issues, the Chehalis Basin Partnership recommends better water 

rights allocation and monitoring of water use, as well as developing mechanisms for sharing water that 

benefit all users. The Watershed Management Plan also recommends promoting basin-wide sustainable 

agriculture as a strategy to address issues with water quantity and moderating out-of-stream uses. As 

discussed earlier, it is also important to take the impacts of climate change into consideration when 

developing strategies to manage water quantity and selecting future projects.  

Table 21. Summary of Water Quantity Issues, Strategies and Actions in the Chehalis Watershed 

Issues Strategies/Objectives 
Monitoring Plans or 

Recommendations 

Implementation 

Status / Actions 

(highlights) 

Water Quantity 

Instream flows are 

not always met, 

little monitoring of 

use.  

Quantity used 

unknown. Low 

summer instream 

flows have been 

shown to 

contribute to 

elevated temps 

and low DO. 

Climate Change 

analysis shows 

wetter winters, 

drier summers, 

higher peak flows, 

& lower base flows 

Dept. of Ecology uses TWR and 

closes areas to new water 

rights. Monitor use. Develop 

mechanisms for sharing water 

that benefit all. Promote 

sustainable ag basin-wide. Take 

climate change into 

consideration when planning 

and selecting future projects 

Chehalis WMP suggested better 

monitoring and water rights 

allocation. Develop 

groundwater/surface water 

model with the USGS and 

continue data collection. 

Feasibility work of an aquifer 

storage and recovery project. 

Restore stream flow, aquifer 

storage, ameliorate low flows 

and increase diversity 

CBP working with 

the Dept. of 

Ecology. Submitted 

proposal to Ecology 

for ground/surface 

water model 

 

Fish and Wildlife Habitat 
The primary focus for fish habitat issues is on salmon and steelhead stocks in the Chehalis Basin and 

habitat factors that are limiting to salmonid recovery. The major habitat limiting factors are described in 

the Chehalis Basin Salmon and Steelhead Habitat Limiting Factors report (Smith & Wenger, 2001). The 

categories of habitat limiting factors include, loss of access to spawning and rearing habitat, floodplain 

conditions, streambed sediment conditions, riparian conditions, water quality, water quantity, estuarine 

and nearshore habitat, lake habitat, and biological processes. These categories overlap with each other 

and one habitat problem could impact more than one habitat limiting factor category.  

Climate change alone presents a major issue for aquatic species and will severely effect salmonid 

populations in the watershed, with the potential extirpation of spring-run Chinook populations primarily 

due to the sensitivity of this species to temperature changes (The Aquatic Species Enhancement Plan 
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Technical Committee, 2014). However, the effects of riparian enhancement were also examined under 

alternative future conditions and enhancement had the largest beneficial effect on spring-run Chinook. 

Furthermore, the high riparian enhancement scenario increased abundance of all four species for both 

the low and high climate change scenarios. This suggests that, with a robust habitat restoration strategy, 

it may be possible to offset the impacts of climate change and improve salmonid populations in the 

Chehalis Watershed. 

The primary focus for terrestrial and upland wildlife habitat issues is on prairie species of concern, many 

of which are either currently listed under the Endangered Species Act (ESA) or are current candidates for 

listing. Some of these species include the Taylor’s checkerspot butterfly, the Streaked horned lark, the 

Mazama pocket gopher, and the Oregon spotted frog. Much of the decline of these species can be 

attributed to habitat loss, with prairie being converted to other uses or lost to encroachment by trees, 

nonnative grasses and invasive species such as Scot’s broom. South Puget Sound prairies and oak 

woodlands were once sprawling grasslands that stretched for hundreds of miles. Though the region 

might be better known for its heavily wooded forests and glacial peaks, the grasslands, savannas and 

streams are home to rare species that can only be found in this unique region. Prairies also provide 

clean water, because the prairie soils absorb and filter storm water that then replenishes drinking water 

aquifers. However, the permeable prairie soils are absorbing not only storm water, but run-off and 

pollutants, too. Now, less than ten percent of those prairies exist. Very little of that land is high quality 

prairie habitat, due to development, agriculture, and invasion of non-native species. A few of the larger 

prairies, like the Mima Mounds, can be seen easily, while others are scattered among forests, farms and 

houses. Plants and animals that once thrived, like the Taylor’s checkerspot butterfly and Oregon white 

oak, are now threatened or endangered.4 

Thurston County is currently working with the U.S. Fish and Wildlife Service (USFWS) on strategies to 

protect a variety of prairie species through the development of a Habitat Conservation Plan (HCP). The 

goal is a set of permanent protections that will provide long-term economic certainty, local land use 

control, and protection of prairie species for years to come. Another benefit of the HCP is that 

landowners won’t have to worry about changing regulations because, with the help and input from the 

public, the plan will provide long-term certainty to individual landowners. Property owners are also 

subject to federal and state laws that provide protection of species listed as endangered or threatened. 

The presence of one or more prairie species does not necessarily have an impact on the landowner, 

especially if the landowner is not proposing any new development activities that impact that species or 

the protected habitat.  

Conservation strategies are most effective at meeting goals of maintaining healthy populations of focal 

species and other wildlife when they are designed to meet habitat requirements of multiple species, 

implemented at multiple scales, and coordinated among various landowners and land management 

agencies. This type of ecosystem management requires integrating the diverse values and goals of 

landowners with different management options for wildlife conservation. The management actions 

                                                           
4 For more information visit Thurston County’s webpage on Prairie Conservation and the Habitat Conservation Plan 
at http://www.co.thurston.wa.us/planning/hcp/hcp-home.htm. 

http://www.co.thurston.wa.us/planning/hcp/hcp-home.htm
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implemented also must consider the most appropriate focal species and habitat conditions based on 

site-specific factors unique to each parcel of land. Through coordination and combinations of 

management actions across a landscape, these individual parcel scale actions can be used to achieve 

larger conservation objectives (Altman, 2000). 

Table 22. Summary of Fish and Wildlife Habitat Issues, Strategies and Actions in the Chehalis 

Watershed 

Issues Strategies/Objectives 
Monitoring Plans or 

Recommendations 

Implementation 

Status / Actions 

(highlights) 

Fish and Wildlife Habitat 

Most prevalent salmon 

habitat limiting factors are: 

barriers, riparian 

degradation, water quantity 

and quality, sedimentation, 

channel complexity and 

stability, loss of floodplain 

habitat/connectivity. Limited 

data for other non-fish 

species. Low summer flows, 

sediment, floodplain 

connectivity, and non-native 

predators limiting to many 

non-fish species. Habitat loss 

and invasive non-native 

species are primary issues 

for upland and prairie 

species. 

Attain a healthy and diverse 

population of wild 

salmonids. 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. Develop HCP. 

Chehalis habitat work 

group analyzed 

conditions and 

prioritized each 

limiting factor-

assigned Tier 1, 2, or 

3. 

ASEP 

recommendations: 

remove/improve 

barriers to fish 

passage, riparian 

enhancement, silt 

reduction, habitat 

complexity, removal of 

non-native predators, 

and site-specific 

project design. 

Salmon Habitat 

Restoration and 

Preservation Strategy 

suggest actions for 

primary (Tier 1, 2, 3) 

concerns with water 

quality, quantity, 

riparian areas, LWD, 

fish passage, 

floodplain, and 

sediment (starting on 

pg. 69). Thurston 

County in the process 

of developing the HCP 

for important species 

and habitat, including 

prairie. 

 
Flood Hazards 
Catastrophic flooding has been a reoccurring concern in the Chehalis Basin. The five largest flood events 

recorded in the Chehalis River near Grand Mound have all occurred since 1986. The 1990, 1996, 2007, 

and 2009 floods are the largest on record and caused massive damage to private property, public 

buildings, roads, and bridges (Governor’s Chehalis Basin Work Group, 2014). Furthermore, the estimate 

for a statistical 100-year flood has increased 33% in the last 30 years, which suggests that floods are 

getting more frequent, more severe, and are causing more damage than ever before. The 2013 report 

from the UW Climate Impacts Group (CIG) submits that rain dominant basins like the Chehalis will see 

increases in peak flows on average of 18% in the “low” climate change scenario and 90% in the “high” 

scenario (Climate Impacts Group, 2013). 

The Chehalis River Basin Flood Authority was created to take action to protect public safety and assets, 

prevent flood damage, and reduce flood hazards. In 2010 a report by Earth Economics on Flood 

Protection and Ecosystem Services in the Chehalis River Basin was developed to inform the Flood 
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Authority’s decision-making process and increase the efficacy of future flood protection investments. 

Flood protection is defined in this study as flood damage prevention and hazard reduction. The 

economic value of natural systems is estimated in this study, which allows traditional flood project 

cost/benefit analysis to include ecosystem services. Flood protection is only one of many benefits 

(ecosystem services) provided by natural systems in the Chehalis Watershed.  

This report suggested an integrated flood management approach tailored to the basin that considers 

multiple goals such as farmland protection and habitat restoration and that uses a variety of engineered 

solutions (dams and levees), natural infrastructure and ecosystem services (water storage in wetlands 

and on agricultural lands), and social infrastructure (land use planning). 

Table 23. Summary of Flood Hazard Issues, Strategies and Actions in the Chehalis Watershed 

Issues Strategies/Objectives 
Monitoring Plans or 

Recommendations 

Implementation Status / 

Actions (highlights) 

Flood Hazards 

Five largest 

flood events 

since 1986. 

Projected 

increases in 

peak flows and 

100-year flood 

events (18%) 

from climate 

change (CIG) 

Integrated flood 

management approach 

that considers multiple 

goals such as farmland 

preservation and habitat 

restoration 

Earth Economics study 

suggested to use a variety of 

engineered solutions, 

natural infrastructure, and 

ecosystem services (water 

storage in wetlands and ag 

lands), and social 

infrastructure (land use 

planning) 

Chehalis Basin Flood Authority 

working on flood protection 

plans and actions. Considering 

flood retention or multipurpose 

dam to reduce floods and store 

water during winter and 

release during summer for 

fisheries and water quality 

enhancement, also identified 

small scale projects for 

reducing flood damage 

2 Chehalis Basin Overview 

2.1 Geography and Hydrology 

Thurston County incorporates 12% of the 2,520 square miles of the Chehalis Watershed. Thurston 

County contains only a small portion of the Lower Chehalis Watershed (WRIA 22), whereas nearly half 

(42%) of the County is located in the Upper Chehalis Watershed (WRIA 23) (Thurston County, 2013). The 

Chehalis River travels approximately 125 miles north-northwest and discharges through the Grays 

Harbor Estuary into the Pacific Ocean. The main tributaries of the Chehalis in Thurston County are the 

Skookumchuck and Black Rivers. Smaller creeks and tributaries include Scatter, Dempsey, Salmon, 

Waddell, Beaver, Mima, Cedar, Sherman, Prairie, North Fork Porter, Johnson, and Thompson 

(Skookumchuck) Creeks.  

Due to the lack of significant snowpack in the upper watersheds of the Chehalis Basin, its streams and 

tributaries rely almost entirely on groundwater storage of winter rainfall to maintain flows throughout 



VSP Appendix G Draft | June 30, 2015 
 

the year. Both surficial and alluvial aquifers are found in the Chehalis Watershed. Surficial aquifer water 

systems occur between several to 100 feet below ground surface and are primarily located in the river 

valleys and upland prairies. Alluvial aquifers are shallower, occurring within 20 feet of the ground 

surface, and provide water for local farms, private residences, and public water systems.  

Areas important for water delivery are areas with relatively higher precipitation, and rain-on-snow 

areas. The western boundary of WRIA 23 falls within the Black Hills, and contains large areas mapped as 

“rain-dominated zones” as well as areas of “rain-on-snow zones”. The highest levels of annual 

precipitation in Thurston County, up to 127 inches per year, occur within the Black Hills. The hills 

surrounding the upper reaches of the Skookumchuck River and Skookumchuck Lake also contain large 

areas mapped as “rain-dominated zones” as well as areas of “rain-on-snow zones”. Much of the 

precipitation that falls in the Black Hills and hills surrounding the Skookumchuck River runs off because 

of the impermeable basalt and andesite that dominates the landform (Thurston County, 2013). 

Surface water flows and groundwater aquifers that both rely primarily on rainfall precipitation provide 

water for local residences, agricultural activities, fish hatcheries, and industrial uses. These “out of 

stream” uses are the largest, however there are also “in stream” water uses such as fish and wildlife 

needs that also rely on the quantity of surface water flows in the Chehalis River and its tributaries as 

well as other streams and wetlands within the watershed. Ground water and surface water flows are 

closely connected in the Chehalis Watershed, which means that groundwater withdrawals for out of 

stream uses impact in stream flows (Chehalis Basin Partnership, 2004). Areas with high permeability 

soils are important for recharge. High permeability soils typically associated with Vashon recessional 

outwash from the last glacial recession are found along all of the river valleys. They are extensive in the 

southwest corner of the county near the Chehalis River, Scatter Creek, and the Black River. Large areas 

of high permeability soils are also located between Beaver Creek and Black Lake. 

The Chehalis River Basin also contains estuarine and tidal wetlands as well as forested, scrub-shrub, 

emergent, and riverine wetlands. These wetlands naturally help control the effects of flooding as they 

serve retention and detention functions. Important areas for surface water storage are areas containing 

depressional, riverine and other wetlands, lakes, frequently flooded areas, including 100-year floodplain, 

and unconfined river channels. The area east of Black River between Scott Lake and Scatter Creek 

contains numerous wetlands. The Dempsey Creek area and the Black River also contain numerous 

wetlands. Depressional wetlands are extensive throughout the Black River and Dempsey Creek area, as 

well as east toward Pitman Lake. Depressional wetlands are also located in the headwater area of 

Scatter Creek, and around tributaries to the Skookumchuck River. The 100-year floodplain is very wide 

and extensive around the Black River, Dempsey Creek, the Chehalis River, the Skookumchuck River, and 

Scatter Creek. 

2.2 Land Uses and Land Cover Estimates 

The predominant land covers of the Chehalis Basin are Evergreen forest (33%), Scrub/shrub (17%), and 

mixed forest (10%). Most of the forested acres are privately owned. The public land ownership includes 

Capital State Forest and portions of Mt-Baker Snoqualmie and Olympic National Forests. High and 

medium intensity development is below 1% combined. Low intensity development is 3%. Agriculture is 
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relatively high at approximately 11.5% with Pasture/Hay (9%) and cultivated crops (2.5%) (Thurston 

County, 2013). Impervious surfaces in the Chehalis River Basin were estimated at 3.4% in 2010 (Thurston 

County & Thurston Regional Planning Council, 2013). 

In 2013, a report developed by Thurston County in partnership with Thurston Regional Planning Council 

analyzed future basin use and found that the Chehalis Basin will experience increased commercial and 

residential development in the Grand Mound and Rochester areas. It was also projected that this area 

may experience an increase in industrial development. Additionally, an increase to 4.1% impervious 

cover is estimated in the Thurston County portions of the Chehalis River Basin by 2035. 

The low-lying valleys adjacent to the Chehalis River and its major tributaries are the primary areas for 

agricultural activity. Review of the 2011 aerials indicated that natural shoreline vegetation, associated 

habitat and occasionally water courses have been modified as a result of the agricultural practices 

within these areas. Urban and rural residential, commercial, and industrial land uses are primarily 

located around the Chehalis/Centralia areas.  

A major determinant of the quality of water resources is the land use within the watershed. From a 

water resources perspective, the fact that the Chehalis Basin is primarily forestland is an advantage as it 

is the land use that generally provides the best water resources. In general, agricultural is considered to 

have the second lowest impact and urban land use to have the highest impact on the quality of water 

resources (Chehalis Basin Partnership, 2004). Population and economic pressures tend to promote the 

conversion of forest and agricultural lands to more intensive uses. There are current strategies and 

policies that encourage preservation of agricultural lands and provide protection to water resources and 

critical areas in the Chehalis Basin. The Chehalis Basin Partnership’s Watershed Management Plan 

recognizes that when water resources are properly managed they can be protected in the face of 

growth and land use changes. 

2.3 Watershed Management Plans  

The Chehalis Basin Partnership (CBP) released a watershed management plan in 2004 as part of the 

voluntary watershed planning process called for by the Watershed Planning Act (ESHB 2514) that was 

passed in 1998 by the Washington State Legislature. This watershed planning was intended to allow for 

local input and collaborative planning with the goal of supporting economic growth and providing 

equitable and effective water resource management to sustain viable and healthy communities. These 

plans are required to address water quantity by assessing water supply and use within the watershed. 

They may also include the optional elements of water quality, in-stream flow, and habitat. The Chehalis 

Watershed Management Plan includes all four aspects. The CBP invited stakeholders into the planning 

process and worked collaboratively over a five year period with local government agencies and 

interested groups and citizens to assess and manage the water resources of the basin. The Watershed 

Management Plan (WMP) was approved by the CBP on April 9, 2004. Goals and objectives in the plan 

focus on water quality, water quantity, in stream flow, and fish habitat. Based on the information 

gathered through the watershed planning process, as well as the group’s goals, the Partnership 

developed recommendations for how to best manage water resources in the Chehalis Basin as well as a 

Detailed Implementation Plan (DIP).  



VSP Appendix G Draft | June 30, 2015 
 

The Chehalis Tribe has also developed plans that guide planning and investment decisions in southwest 

Thurston County. The Comprehensive Plan and Zoning Ordinance (2004) provides assurance that current 

and future land use activities on tribal lands are compatible, protect the Tribe’s natural resources, and 

preserve the cultural interests and welfare of all members. The Grand Mound 10-year Development Plan 

(2009) developed by the Tribe at the request of Thurston County describes the Grand Mound 

community’s vision, encourages cooperation, investment, public-private partnerships, and provides a 

foundation for planning and development.  

The most recent effort to create a basin-wide strategy to address flooding and aquatic species in the 

Chehalis Basin began in 2011 with an analysis of flood damage reduction alternatives and the creation of 

the Governor’s Chehalis Basin Work Group in 2012. The Governor’s Chehalis Basin Work Group worked 

in partnership with state agencies, the Chehalis River Basin Flood Authority, and a consultation team to 

continue developing the long-term basin-wide strategy and foster a common understanding about 

potential flood-damage reduction alternatives and aquatic species restoration, using the best available 

science. Several workshops and public meetings engaged local and tribal communities, business, 

recreation, and environmental groups. The work group, partnering organizations, and stakeholders 

explored the potential for a water retention structure on the upper Chehalis and other actions to reduce 

flood damage, and developed the Aquatic Species Habitat Enhancement Plan (ASEP).   

2.3.1 Recommendations and Suggested Actions 

Chehalis Basin Watershed Management Plan  

Water Quantity-Hydraulic Continuity 

● Need to know  how directly the water in the ground connects to the water in the Chehalis 
Basin’s rivers and streams (how much groundwater wells affect stream flow levels) 

○  conducting a groundwater study in order to better evaluate whether an individual 
water right application would impact stream flows 

Water Rights 

● Develop and evaluate a “toolbox” of alternative approaches for those seeking water supply, 
water rights data and tracking, and enforcement. Actions include, 

○ development of a regional water supply, or coordinated water system planning 
○ improve enforcement of existing laws and regulations to support voluntary efforts 
○ develop and implement water conservation programs 

 
Exempt Wells 

● Further evaluation of exempt wells to assess their cumulative impact on stream flows 
 

Water Conservation 

● In a general sense that water conservation be promoted, encouraged and supported (see table 4 
on p. 23 for specific actions accepted by the CBP) 
 

Water Quality 
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●  A basin-wide water quality-monitoring program is needed (further evaluation for 
implementation) 
 

Habitat 

● Exploring a range of approaches to improve communication, coordination and consolidation of 
all habitat efforts in the Chehalis Basin. Specifically, restoration efforts need more basin wide 
coordination to be efficient and effective at preserving and restoring salmonid habitat 

○ To assist in basin-wide coordination, the Watershed Planning Act (RCW 90.82) requires 
the integration of strategies developed under the Salmon Recovery Act (RCW 77.85). 
 

Instream Flows 

● Evaluate adequacy of minimum flows that were established by regulation in 1976 for 31 sites.  
Scientific information needs to be obtained to recommend specific flows for specific sites  

Governor’s Chehalis Basin Work Group Recommendations  

The Governor’s Work Group, in consultation with the state agencies and the Flood Authority, 

recommends an integrated package of flood-damage reduction and aquatic species restoration 

including: 

 Initiation of the permitting process for a concrete flood retention structure on the upper 
Chehalis River, paired with improvements to the Chehalis-Centralia Municipal Airport Levee. 
This will include development of a project-specific mitigation plan to address impacts from a 
dam, with a recommendation about whether this structure should also include the ability for 
flow augmentation to be made in 2015.  

 An unprecedented Basin-wide effort to restore aquatic species and reverse the decline of Spring 
Chinook, including restoration of over 100 miles of Spring Chinook spawning and rearing habitat, 
repair of priority fish passage barriers, restoration of off-channel habitat for aquatic species, and 
a comprehensive strategy to address bank erosion. The restoration effort needs to start 
immediately (2015) and be completed within 15–20 years, and maintained adaptively over the 
long-term to ensure effective restoration for aquatic species in the Basin.  

 Continued investment in the highest-priority, smaller-scale flood-damage reduction projects 
including raising homes, and flood-proofing businesses and public structures, with an emphasis 
on projects with multiple benefits. 

 Local governments’ land use management actions to protect remaining floodplain function, 
alongside flood-proofing to provide additional protection for residents and structures that are 
already located in harm’s way.  

 
The Work Group, with the support of state agencies, recommends a set of integrated investments over 
the next two years including: (a) initiation of a programmatic Environmental Impact Statement (EIS) to 
evaluate and further vet the timing and cost of the recommended package of flood-damage reduction 
and aquatic species restoration actions in preparation for permitting the individual components of the 
project, (b) further investment in laying the technical groundwork for successful implementation of 
water retention and aquatic species restoration efforts, and (c) further investment in near-term, on-the-
ground projects such as smaller-scale flood damage reduction, floodplain management, flood-proofing, 
and flood warning and preparedness (Governor’s Chehalis Basin Work Group, 2014). 
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2.3.2 Detailed Implementation Plan Strategies 

The CBP began the process of addressing the goals and recommendations of the WMP through the 

development of the 2007-2008 DIP, which outlined a comprehensive approach for accomplishing the 

goals of the WMP through prioritized strategies and interim milestones. The Steering Technical 

Committee (STC) assigned by the CBP designed a three-step DIP development process. The first step was 

initiated by reviewing the 56 suggested actions from the recommendations in Section IV of the WMP. 

The STC identified 18 of these actions as distinct strategies for achieving the plan’s five goals and related 

objectives. The STC also included other actions from the WMP under each of the strategies as 

prospective tasks as well as additional tasks for complete steps necessary for implementing the 

strategies. The STC then ranked each strategy and identified five of the eighteen strategies as being the 

most important to develop into detailed work plans for implementation. These five strategies and 

interim milestones for implementing the five WMP goals for water quantity and meeting minimum 

instream flows are summarized below (from Table 1 on p.7). Each interim milestone also has a complete 

work plan that includes: tasks, start date, strategy oversight responsibility, committed project 

participants, project resources needed, and state or local approvals needed. 

● DIP Strategy 1: The Partnership recommends that the state make it clear to water rights 
applicants that there are flexible strategies for meeting their water rights needs given that 
hydraulic continuity is an issue 

○ IM 1.1: Create a partnership with the Department of Ecology in issuing and transferring 
water rights 

○ IM 1.2: Measuring to manage water quantity 
● DIP Strategy 2: Recommend adequate funding levels for water resources management 

○ IM 2.1: Develop a finance strategy work plan 
○ IM 2.2: Implement an education and outreach work plan 
○ IM 2.3: Build partnerships that leverage financial resources 
○ IM 2.4: Develop a watershed management work plan that will develop prioritized, 

project lists that tie specific water quality, quantity, and habitat projects to funding 
opportunities 

● DIP Strategy 3: Identify tools available to meet the Water Quantity Goals 
○ IM 3.1: Clarifying water rights and uses 
○ IM 3.2: Add a Water Quantity Committee 
○ IM 3.3: Resolving issues related to exempt wells 
○ IM 3.4: Developing tools for meeting water quantity needs 
○ IM 3.5: Recommending instream flow levels 

● DIP Strategy 4: Develop approaches to keep forestry and agriculture on the land 
○ IM 4.1: Inventory and analysis 
○ IM 4.2a: Promoting local agriculture and forestry – Education and Outreach 
○ IM 4.2b: Promoting Local Agriculture and Forestry – Sustain, Promote, and Develop 
○ IM 4.2c: Provide a Sustainable Business Climate 
○ IM 4.2d: Innovative Approaches to Water Rights 

● DIP Strategy 5: The Partnership recommends exploring a range of approaches to improve 
communication, coordination, and consolidation of all habitat efforts in the Chehalis Basin 

○ IM 5.1: Foster communication and coordination among groups for habitat restoration 
and protection 

○ IM 5.2a: Develop a habitat restoration and protection outreach effort 
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○ IM 5.2b: Develop a finance work plan for habitat restoration and protection 
○ IM 5.2c: Assessment, implementation, and monitoring of habitat restoration and 

protection activities and plan 
 

2.3.3 Status of Watershed Management Plans 

The DIP was implemented in 2007 and the many accomplishments were compiled in the first 

progress report in 2011. This document inventories the progress made on actions within the WMP 

and DIP as well as the work completed by the CBP and its partners since the beginning of watershed 

planning in 1998. Since 1998 nearly $11.3 million has been spent on projects focused on water 

quality, water quantity, and habitat throughout the Chehalis Basin (Chehalis Basin Partnership, 

2011). The progress report outlines these grants and projects in detail starting on page 6.  

The CBP also released a second progress report in November 2012 that looks at the 4 priority areas 

the group identified from the DIP for focused efforts in 2012. The 4 areas are: 

 DIP Strategy 4: Develop approaches to keep forestry and agriculture on the land. 
o Develop mechanism for sharing water that benefits all. 
o Promote sustainable agriculture. 

 DIP Strategy 2, Interim Milestone 2.2 and 2.3: Implement an education and outreach work 
plan; Build partnerships that leverage financial resources. 

o Continue education/outreach 
o Continue to form partnerships to fund CBP daily operations and projects. 

 DIP Strategy 1, Interim Milestone 1.2: Measuring to manage water quantity. 
o Find funding to continue the work of the groundwater/surface water model with the 

USGS. 

 DIP Strategy 3, Interim Milestone 3.4: Developing tools for meeting water quantity needs. 
o Find funding to continue the feasibility work of an aquifer storage and recovery 

project. 

This progress report outlined what had been accomplished towards each of these DIP Strategies 

since January 2012. These actions can be accredited towards the VSP goals as progress made since 

2011: 

 DIP Strategy 4: Develop approaches to keep forestry and agriculture on the land. 
o Develop mechanism for sharing water that benefits all. 

 Discussions with CBP, Dept. of Ecology, water rights professionals, and other 
interested parties. 

 Creation of a Water Banking Q&A document that describes what a water 
banking mechanism could and couldn’t do for the Chehalis Basin. 

 City of Centralia’s water rights reviewed by Pacific Groundwater Group, will 
be filing some water rights change applications, then could be used in a pilot 
water banking project after change applications are accepted/completed. 

o Promote sustainable agriculture. 
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 The on-going discussion of water rights and water banking will eventually 
lead to promoting sustainable agriculture, basin-wide. 

 DIP Strategy 2, Interim Milestone 2.2 and 2.3: Implement an education and outreach work 
plan; Build partnerships that leverage financial resources. 

o Continue education/outreach 
 Monthly Grays Harbor Stream Team meetings and events. 
 Attend Centralia Stream Team meetings quarterly. 
 Participating in community festivals and fairs. 
 Helping solicit and review articles for bi-monthly Drops of Water online 

publication. 
 Chehalis Basin Student Congress. 
 Held Annual/2012 Chehalis Watershed Festival. 
 McDonald Creek Restoration Project. 
 Monthly informational presentations to the CBP from 

organizations/jurisdictions around the Chehalis Basin. 
o Continue to form partnerships to fund CBP daily operations and projects. 

 Chehalis Tribe contributed $15,000 in 2012. 
 Thurston County contributed $15,000 in 2012 and in 2013. 
 City of Centralia contributed $15,000 in 2013. 
 Thurston PUD contributed $1,200 in 2012. 
 Port of Grays Harbor contributed $2,000 for meeting space for 2012 and 

2013. 
 There is funding to cover staff (Watershed Coordinator) for CBP  
 Need to find funding to cover beyond December 2015. 

 DIP Strategy 1, Interim Milestone 1.2: Measuring to manage water quantity. 
o Find funding to continue the work of the groundwater/surface water model with the 

USGS. 
 A project proposal was submitted to the Dept. of Ecology for project funding 

for the 2013-2015 biennium, to continue the data collection and analysis for 
the basin-wide groundwater/surface water study with the USGS 

 Andy Gendaszek from the USGS presented to the CBP in September 2012 on 
the next steps for continuing the groundwater/surface water study. 

 DIP Strategy 3, Interim Milestone 3.4: Developing tools for meeting water quantity needs. 
o Find funding to continue the feasibility work of an aquifer storage and recovery 

project. 
 A project proposal was submitted to the Dept. of Ecology for project funding 

for the 2013-2015 biennium, to start a feasibility study of aquifer storage 
and recovery on the Newaukum River. 

 Andy Gendaszek from the USGS presented to the CBP in September 2012 on 
the next steps for starting this feasibility study. 

2.4 Existing Information 

2.4.1 Water quality data and plans 

The following information on water quality is primarily from the Department of Ecology’s website and 

publications on the Chehalis Watershed area. The Chehalis River and many of its largest tributaries often 
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do not meet water quality standards for temperature, dissolved oxygen, fecal coliform, pH, and nitrogen 

and phosphorus compounds. The watershed has been the subject of several water quality studies since 

1990. The studies include 303(d) listings for dissolved oxygen (DO), fecal coliform bacteria (BacT), and 

temperature (T) conditions. 5 

Water Quality Standards 
Washington State Department of Ecology sets water quality criteria to protect beneficial uses (also 

known as designated uses), including public water supply, protection for fish such as salmonid spawning, 

rearing, and migration habitat, protection for shellfish and wildlife, as well as recreational, agricultural, 

industrial, navigational, and aesthetic purposes.6 The water quality criteria are applied along with the 

designated uses for every waterbody in the state. The following tables provide water quality parameters 

and criteria for water bodies in the Chehalis Watershed. 

Table 24: Water Quality Standards: Black River—beneficial uses include salmon spawning, rearing, 

migration habitat, and primary contact recreation.  

Parameter  Condition  Value  

Temperature  Highest 7- DADMAX.  17.5º C. 

 

Supplemental spawning criteria of 13°C applies from Feb 15 

– Jul 1 for the lower part of Black River, Beaver Creek, and 

Mima Creek as well as most of Waddell Creek and 

Skookumchuck River above the reservoir.  

Dissolved Oxygen  Lowest 1 day minimum.  8 mg/L.  

Turbidity  Turbidity shall not 

exceed:  

5 NTU over background when background is <= 50 NTU 

-or- 

10% increase in turbidity when background is > 50 NTU.  

Total Dissolved Gas  % Saturation.  Total dissolved gas shall not exceed 110% of saturation at 

any point of sample collection.  

pH   Range within 6.5 – 8.5, with a human-caused variation 

within the above range of < 0.5 units.  

Bacteria   Fecal coliform organism levels must not exceed a geometric 

mean value of 100 colonies/100mL, with not more than 10% 

of all samples (or any single sample when less than 10 

sample points exist) obtained for calculating the geometric 

mean value > 200 colonies/100 mg/L.  

 

                                                           
5 Dept. of Ecology, “Water Quality Improvement Projects,” Chehalis River Area: Multi-parameter, 
http://www.ecy.wa.gov/programs/wq/tmdl/ChehalisRvrTMDLSummary.html, (accessed Feb. 23, 2014). 
6 For more information visit the Department of Ecology’s State of Washington website for Surface Water Quality 
Standards http://www.ecy.wa.gov/programs/wq/swqs/index.html. 

http://www.ecy.wa.gov/programs/wq/tmdl/ChehalisRvrTMDLSummary.html
http://www.ecy.wa.gov/programs/wq/swqs/index.html
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Table 25. Water Quality Standards: Scatter Creek and Skookumchuck—beneficial uses include core 

summer salmonid habitat and primary contact recreation 

Parameter  Condition  Value  

Temperature  Highest 7- DADMAX.  16º C. 

 

Supplemental spawning criteria of 13°C applies from Sep 15 

– Jul 1 for Skookumchuck River from confluence with the 

Chehalis River to the reservoir. 

Dissolved Oxygen  Lowest 1 day minimum.  9.5 mg/L.  

Turbidity  Turbidity shall not 

exceed:  

5 NTU over background when background is <= 50 NTU 

-or- 

10% increase in turbidity when background is > 50 NTU.  

Total Dissolved Gas  % Saturation.  Total dissolved gas shall not exceed 110% of saturation at 

any point of sample collection.  

pH   Range within 6.5 – 8.5, with a human-caused variation 

within the above range of < 0.2 units.  

Bacteria   Fecal coliform organism levels must not exceed a geometric 

mean value of 100 colonies/100mL, with not more than 10% 

of all samples (or any single sample when less than 10 

sample points exist) obtained for calculating the geometric 

mean value > 200 colonies/100 mg/L.  

 

Water Quality Assessment and Impairments 
The Federal Clean Water Act requires Washington State to prepare a list of all surface waters in the state 
that are impaired by pollutants. Washington’s Water Quality Assessment (Sections 303(d) and 305(b) 
integrated report) identifies polluted waters that are documented in the online mapping tool.7 
The Water Quality Assessment integrated report divides waterbodies into five categories based on the 

assessment of available and credible water quality data: 

 Category 1—Meets tested standards for clean water 

 Category 2—Waters of concern 

 Category 3—Lack of sufficient data 

 Category 4—Polluted waters that do not require a TMDL because the problems are being solved 
in one of three ways: 

o 4a—Has an approved TMDL and it is being implemented 
o 4b—has a pollution control plan in place that should solve the problem 
o 4c—Is impaired by a non-pollutant such as low water flow, dams, and culverts 

 Category 5—Polluted waters that require a TMDL – the 303(d) list 

                                                           
7 For Washington’s Water Quality Assessment and 303 (d) list visit: 
http://www.ecy.wa.gov/programs/wq/303d/index.html  

http://www.ecy.wa.gov/programs/wq/303d/index.html
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There are temperature and DO problems throughout Thurston County, the following lists the polluted 

waters that require a TMDL (the 303(d) list) from the current (2012) EPA-approved assessment: 

● Black Lake—Total Phosphorous 
● Black Creek—Temp  
● Carlisle Lake—Total Phosphorous, bacteria 
● Chehalis River—Turbidity 
● Elk Creek—DO 
● Mill Creek—Temp 
● Newaukum River, M.F.—DO  
● Stillman Creek—Temp,  
● Unnamed Creek (tributary to Scatter Creek)—Temp  

 

Nutrients and Dissolved Oxygen  
Ammonia (NH4+) is one measure of nitrogen that indicates non-natural nitrogen sources. Ammonia 

must be converted to nitrate before it is bioavailable to plants and algae. When higher-than-normal 

levels of nutrients are present, plants and algae can get out of control and lead to changes in the water’s 

pH, dissolved oxygen and clarity. In addition, increased algae and plants can be ugly, create odor 

problems and low dissolved oxygen (DO) when they die, decompose, and interfere with recreational 

activities like boating and swimming. 

Oxygen dissolved in healthy water is vital for the survival of fish and aquatic life. It is more difficult to 

transfer oxygen from water to blood than it is to transfer oxygen from air to blood. Therefore, it is 

critical that an adequate amount of oxygen is maintained in the water for this transfer to take place 

efficiently and sustain aquatic life. Dissolved oxygen is also necessary for aerobic decomposition of 

organic matter in the water and bottom sediments as well as for other biological and chemical 

processes. 

Temperature 
Water temperature influences what types of organisms can live in a water body. Cooler water can hold 

more dissolved oxygen that fish and other aquatic life need to breathe. Warmer water holds less 

dissolved oxygen. Threatened and endangered salmon need cold, clean water to survive. 

One way to cool water temperature is to shade the water body by adding or retaining streamside 

vegetation. Groundwater is also important to provide cool temperatures in areas with groundwater 

discharge to streams and rivers. 

Bacteria 
Fecal coliform is a type of bacteria common in human and animal waste. It can make people sick and 

cause the closure of shellfish harvesting beds. Bacteria can get into our waters from untreated or 

partially treated discharges from wastewater treatment plants, from improperly functioning septic 

systems, and from storm water, livestock with direct access to streams and rivers, improperly managed 

manure, pets and wildlife. 
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2.4.2 Status of Water Quality Improvement Projects 

Total Maximum Daily Load (TMDL) studies in the Upper Chehalis Watershed established allocations for 

bacteria, temp., and DO. Nonpoint source approaches to meet stream temperature targets focus on 

effective stream shade as the most practical factor for influencing stream temperature improvements. 

There are two assumptions that the load allocations are based on: 1) the riparian vegetation will be 

protected and re-established as the result of management actions; and 2) water quality will be degraded 

no further by other influences. Implementation of projects that increase channel complexity and 

improve the natural hydrologic function of the Chehalis River and its significant tributaries will also 

improve stream temperature conditions. TMDLs also call for improvements that include reductions in 

stream widths and increases in channel complexity to improve hyporheic exchange (mixing of shallow 

ground water and surface water) and cold water refugia in reaches where those natural functions are 

impaired, which are important to both water quality and wildlife habitat. 

The Upper Chehalis DO TMDL (2000) includes load and waste load allocations to reduce nonpoint and 

point sources of pollution that reduces DO below the water quality standards.  The Black River, Scatter 

Creek, and Skookumchuck River sub-basins are included in that TMDL.  The TMDL calls for 

implementation of BMPs that would eliminate or reduce nonpoint sources of BOD, ammonia, and total 

phosphorus including: livestock exclusion from rivers and streams along with no livestock waste 

discharges, land application of waste and fertilizers at agronomic rates, correction of OSS failures, storm 

water controls for residential and other developed areas to reduce total phosphorus loading to the 

maximum extent practicable.  

The Upper Chehalis Bacteria TMDL (2004) established percent load reductions for nonpoint sources of 

fecal coliform bacteria on the multiple Black River, Scatter Creek, and the Skookumchuck River; the 

largest percent reductions were prescribed for Skookumchuck River (79%) and tributaries to Black River 

including Dempsey Creek (93%) and Beaver Creek (73%). Data collected after the TMDL was approved 

indicate that fecal coliform concentrations have reduced significantly from 1991-2009 in several areas, 

although temperature and dissolved oxygen violations continue to be problematic (Collyard, S. and M. 

Von Prause, 2010). Additional monitoring needs to occur on streams that have bacteria load allocations 

but were not measured during the 2006-2009 monitoring to determine if target limits for those 

waterbodies identified within the TMDL are being met. Continued implementation of BMPs and 

sustained management of existing BMPs are needed to maintain water quality standards. 

Implementation Activities  

Ecology’s 2004 Detailed Implementation Plan (DIP) outlined strategies and watershed restoration 

activities needed to meet targets and pollutant load reductions described in the Chehalis River 

Watershed TMDL studies (Rountry, 2004). The DIP described pollution sources, responsible agencies, 

activities, and status of cleanup actions as well as secured and potential funding sources. For example, 

agriculture has a variety of responsible agencies from Conservation Districts (CDs) and NRCS to the 

Departments of Agriculture and Ecology. Actions that these agencies have implemented include, farm 

planning and technical assistance on BMPs, Environmental Quality Incentive Program, habitat and 

riparian enhancements, manure management, enforcement of the Dairy Nutrient Management Act and 

Concentrated Animal Operations rules, water quality monitoring, and the development of innovative 
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technologies. Annual goals for cleanup of bacteria in the upper Chehalis Basin are based on a six-year 

schedule for achieving water quality standards.  

The DIP recognizes that it will take longer than six years to attain standards for dissolved oxygen and 

temperature. The achievement of the temperature standards is largely dependent on the time it takes 

to grow trees that supply significant increases of riparian shade. The temperature TMDL estimated that 

it could take 60-plus years to grow trees that will provide enough effective shade for temperature 

standards to be achieved in the upper Chehalis Basin. Activities that have been implemented include the 

completion of farm plans, installation of riparian fencing and plantings, nutrient management activities, 

septic system management, land acquisition, and improvements to waste water treatment facilities. 

However, there are still areas with insufficient riparian shading and existing (and changing) land uses 

that will need BMP implementation. 

Various organizations and individuals are helping to protect and enhance the riparian corridor to 

address the water quality and fishery resource concerns. The Recreation and Conservation Office (RCO) 

provides salmon recovery funding for projects vetted by the local Salmon Recovery Lead Entities that 

include removal of fish passage barriers and the acquisition/restoration of aquatic and riparian habitat. 

Landowners, the local conservation districts, the Confederated Tribes of the Chehalis Indian Reservation, 

counties, cities, volunteer groups including students, and local fishery support groups provide labor and 

plant materials for stabilizing the stream banks and to increase plant cover and shade. Increased shade 

is the most important best management practice (BMP) to lower temperatures in the river; but also 

important is protection and restoration of off-channel habitat, cold water refugia, and improvements to 

channel complexity for increased hyporheic exchange. The primary voluntary activities that landowners 

have been implementing include installing fencing to keep livestock from eroding the banks and planting 

more trees to increase shade.8 The fence and vegetative “barriers” help prevent animals from 

defecating directly in or adjacent to a stream and filters bacteria from sheet erosion from pastures to 

keep it out of the river. Because these shoreline and riparian protections prevent or reduce transport of 

nutrient and BOD materials into the river, they help improve DO conditions as well. 

There are also unique cases that require further action for water quality protection such as the wide 

section of the river near the cities of Centralia and Chehalis, which is considered the critical segment for 

temperature and DO conditions. Very low stream gradient and long travel times were found to be a 

major cause of higher temperatures and lower dissolved oxygen in that segment known as the 

“Centralia reach”. To prevent low dissolved oxygen problems in this reach during critical periods, the 

Chehalis wastewater treatment plant and the Darigold facility in Chehalis stop discharging to the river 

during low-flow river conditions and the treated effluent is instead utilized as reclaimed water and 

applied as irrigation on a poplar farm owned and operated by the city. 

                                                           
8 For more information on non-point pollution control success in the Chehalis River visit: 
http://water.epa.gov/polwaste/nps/success319/wa_chehalis.cfm  

http://water.epa.gov/polwaste/nps/success319/wa_chehalis.cfm
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2.5 Farmland Protection Plans 

The Thurston County Comprehensive Plan (2004) addresses rural land use and resource lands, including 

agricultural, forestry, mining, and aquaculture.9 Chapter 3 (Natural Resource Lands) of the 

Comprehensive Plan describes strategies for accomplishing the Growth Management Act (GMA) goal (as 

per RCW 36.70A.020) to "Maintain and enhance natural resource based industries, including productive 

timber, agricultural, and fisheries industries. Encourage the conservation of productive forest lands and 

productive agricultural lands, and discourage incompatible uses." The Comprehensive Plan recognizes 

the multiple benefits provided by farmland, including fish and wildlife habitat and flood control as well 

as the stewardship that farmers provide. The goal is to protect farmland and resource lands so that 

these types of activities can continue to exist and flourish in Thurston County. Strategies to protect 

agricultural areas include; zoning to reduce conversion to other uses, conservation easements and 

programs to encourage conservation of agricultural lands, transfer and purchase of development rights, 

current-use and open-space tax programs, and agritourism.  

The Working Lands Strategic Plan presented specific strategies to conserve working lands and support 

the people who work them. The strategies were classified in four categories, which include: Working 

Lands Advocate, Economic Sustainability, Regulatory and Political, and Education and Outreach (see 

section 2.1 for more information on farmland protection, strategies, and recommendations for Thurston 

County). 

The priority strategies for enhancing economic development that were identified in the study done by 

the Pacific Mountain Workforce Development Council (PMWDC) included to: protect the viability and 

productivity of food production; develop a food safety/food security initiative; ensure balance in critical 

areas rules to protect producers; identify potential local opportunities and develop a stop-leakage 

strategy targeting our dependence on external supplies; help market local food; and provide policy 

advocacy and technical assistance for food suppliers.  

The Thurston Thrives program formed a collaborative strategy to address the challenges and 

opportunities related to local food systems within the Thurston region by forming a local food system 

panel from a broad representation of community leaders and others active in food production and 

distribution. This panel examined food system related issues and provided recommendations for 

meeting current and future food needs. 

The American Farmland Trust study also provided recommended strategies for Thurston County and 

opportunities for improvement to better protect farmland, which included the rezoning of land 

surrounding LTA designation to Rural 20 and Rural 10 zones rather than RRR 1/5 in order to better 

buffer these areas from development pressures. They also recommended increasing the CFT rate to the 

maximum of 6.25-cents per $1000 dollars of assessed value, with the additional funding being allocated 

                                                           
9 The Thurston County Comprehensive Plan (2004) was last amended by resolution 14845 on May 20, 2014. 
Available: http://www.co.thurston.wa.us/planning/comp_plan/comp_plan_home.htm  
 

http://www.co.thurston.wa.us/planning/comp_plan/comp_plan_home.htm
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specifically to farmland purchase of development rights. As of 2012 Thurston County property tax payers 

paid 5.06-cents per $1,000 assessed value. 

The primary recommendations for farmland protection from the AFT study were to: 

 Include all viable farmland in agricultural zones (i.e. designated LTA) 

 Improve the protections provided within agricultural zones (i.e. increasing minimum lot sizes 
and narrowing allowable uses) 

 Purchase (or otherwise secure) development rights for critical farmland parcels 

 Provide property tax relief (i.e. open space tax program) to all qualifying farmland 

 Provide economic and regulatory assistance to farmers  

 Have a position dedicated as liaison to the agricultural community 

2.5.1 Status of Farmland Protection Programs 

Thurston County’s Long Term Agriculture (LTA) districts are mostly located in isolated pockets in the 

southern portions of the county, primarily in the Chehalis Watershed, and are surrounded by Rural 

Residential Resource (RRR) 1/5 zones (1 dwelling unit per 5 acres). Currently, 8,497 acres of agricultural 

lands are protected in LTA districts in the Chehalis Watershed. The LTA zoned agricultural lands also 

have some overlap with lands designated as Open Space Agriculture. Properties enrolled in the Open 

Space Tax Program are valued at their current land use rather than their “highest and best” use. 

Landowners who voluntarily commit to continuing agricultural uses may apply for current use 

classification, which results in significant property tax savings and helps reduce pressures to convert 

farmland. In the Chehalis Watershed 16,331 acres are designated Open Space Agriculture. In total, 

19,722 acres of agricultural land are currently protected through zoning and open-space tax programs in 

the Chehalis Watershed.  

Several WWRP farmland preservation grants10 were awarded in Thurston County in 2014, one 

specifically for conserving the Schweikert Farm along the Chehalis River. Protection of the 113-acre farm 

along the Chehalis River and Scatter Creek in South Thurston County will also conserve 27 acres of active 

floodplain reaches and protect habitat for coho and chum salmon as well as cutthroat trout. The 

property has a high level of productive habitat and ground water connectivity and is adjacent to 48 acres 

of land that is already conserved for salmon and wildlife habitat. Conserving more than a quarter-mile of 

the Chehalis River and a half-mile of Scatter Creek, this project will provide many long-term beneficial 

ecosystem functions as well as benefits to the community on what is planned to be a working 

educational farm. 

2.6 Species recovery data and plans 

Terrestrial Habitat 
The Upper Chehalis Watershed (WRIA 23) contains numerous large patches of good quality wildlife 

habitat. These areas are concentrated in the Black Hills (Capitol Forest area) along the Black River, in the 

                                                           
10 For more information visit the Recreation and Conservation Office WWR Program webpage 

 

http://www.rco.wa.gov/grants/wwrp.shtml
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eastern portion of WRIA 23 around Pitman Lake, around Skookumchuck Lake, and the upper reaches of 

the Skookumchuck River. The areas of lowest quality habitat are concentrated in Grand Mound, the 

Towns of Tenino and Bucoda, the Rochester area, the Interstate 5 corridor, Scott Lake, the Tumwater 

UGA, and Black Lake. WRIA 23 contains areas of numerous priority habitats and species. WRIA 23 

contains many public preserves managed to conserve wildlife and habitat. These areas include: the 

USFWS Black River Unit of the Nisqually National Wildlife Refuge, Millersylvania State Park, Scatter 

Creek and Black River State Natural Areas, Mima Mounds State Natural Area, and Thurston County 

Glacial Heritage Preserve. In addition, although the Capitol State Forest is actively harvested for timber, 

it provides an expansive area free from residential development (Thurston County, 2013). 

The habitats and species of concern in the Chehalis Basin are primarily prairie habitats and species that 

are either currently listed under the Endangered Species Act (ESA), are current candidates for listing, or 

are wildlife species and habitats of local importance. Thurston County is currently working with USFWS 

to develop the Habitat Conservation Plan (HCP) that will preserve prairie habitat and species. The HCP 

outlines a series of methods that can be used to regulate activities that could potentially harm a species 

listed under the ESA. These plans describe the threats and opportunities for each species and determine 

an acceptable level of impact that won’t put the species or its habitat at risk.  

In order to protect all of the species in the region, Thurston County’s HCP will cover the entire prairie 

ecosystem. It will not focus on specific species but rather the entire habitat where they might be found. 

This will not only protect the populations that are on the decline, but prevent the future extinction of 

species that haven’t been listed yet. It is also important to develop site-specific methods and 

stewardship plans for early conservation, which creates more management options for landowners and 

for the species. Voluntary and early conservation methods also minimize the cost of species recovery 

and the potential for restrictive land use policies that may be necessary in the future. If the needs of the 

species are addressed before the laws come into effect, there will be more flexibility in ways to stabilize 

or restore species and their habitat.11   

In-stream and Riparian Habitat 
The Chehalis Basin Salmon and Steelhead Habitat Limiting Factors (Smith and Wenger, 2001) report 

describes salmon stocks in the basin and habitat factors that are limiting to salmon recovery. Although 

stock status and distribution data are limited, the Salmon and Steelhead Stock Inventory (SASSI) report 

(Washington Dept. of Fisheries, Washington Dept. of Wildlife, & Western Washington Indian Tribes, 

1994) identified seven fall chinook stocks, one summer chinook stock, and one spring chinook stock. The 

spring chinook stock spawns in the upper Chehalis Watershed and is managed for wild production. 

Hatchery releases of fall chinook as well as non-native stocks have occurred in the Humptulips, Satsop, 

Wynoochee, and Chehalis areas. Two stocks of fall chum are also identified and listed as “wild” and 

“native” although there has been considerable hatchery influence for the Wishkah and Satsop chum 

populations. The status of the Chehalis chum is “healthy” but the distribution of chum has decreased 

over time (Smith & Wenger, 2001). The Chehalis basin also produces more coho smolts than any other 

                                                           
11 For more information and a complete list of Species of Concern visit: 
http://www.co.thurston.wa.us/planning/hcp/hcp-species.htm (accessed Jan. 2015). 

http://www.co.thurston.wa.us/planning/hcp/hcp-species.htm


VSP Appendix G Draft | June 30, 2015 
 

system along the Washington Coast and the SASSI report lists seven stocks of coho salmon. These stocks 

are all considered composites of hatchery and wild fish, with significant hatchery influence. Two summer 

steelhead stocks are identified in the SASSI and, other than in the Humptulips, their origin in the 

Chehalis basin is uncertain because of hatchery influence. Eight stocks of winter steelhead trout are 

listed in the SASSI report and most are native.  

Human activities have exerted a large constraint on salmonid habitat in the Chehalis Basin with the most 

impairment for spring-run Chinook and coho salmon and the least impairment for fall-run Chinook 

salmon and winter-run steelhead. The basin currently provides the greatest habitat potential for coho 

salmon and fall-run chinook, based on the quantity, quality, and distribution of habitat (The Aquatic 

Species Enhancement Plan Technical Committee, 2014). 

There is limited data available for other aquatic fish species populations and habitats in the Chehalis 

Basin. Information is available on distributions and relative abundance of fish populations, including 

Pacific lamprey, white sturgeon, eulachon, Olympic mudminnow, speckled dace, largescale sucker, 

sculpin, and largemouth and smallmouth bass, but no information on abundance trends or clear 

indications of major limiting factors (The Aquatic Species Enhancement Plan Technical Committee, 

2014). 

The Chehalis Basin boasts the highest species richness of amphibians in Washington State with 

headwater areas that are prime habitat for stream-breeding and terrestrial species, as well as a 

floodplain with extensive side-channels that provide habitat for seven different species of stillwater-

breeding amphibians (Aquatic Species Enhancement Plan, p. 51). The Oregon spotted frog (Rana 

pretiosa), which was listed as Threatened under the Endangered Species Act (ESA) as of August 28th 

2014, is one of these important amphibian species present in the Chehalis Basin. Other important 

species that contribute to the pattern of high species richness include, the coastal tailed frog (Ascaphus 

truei), Cope’s giant salamander (Dicamptodon copei), Van Dyke’s salamander (Plethodon vandykei), and 

the increasingly rare western toad.  

Recent focus on species recovery plans have been on the Oregon spotted frog (OSF), due to its recent 

(2014) ESA listing. Only a few historical records exist for the distribution of the OSF, primarily for the 

upper Black River system. However, because of the impacts to its required open warm-water marsh 

habitat from invasive species and non-native aquatic predators, it is likely that the species was 

historically more wide-spread when there was more suitable habitat available. Based on information to 

date, the extant populations of OSF in the Chehalis Basin are located along the mainstem of the Black 

River in the vicinity of Mima Creek, Thurston County (WDFW database). Due to the nature of the OSFs 

life cycle and that it lives year-round in aquatic habitat, the species is especially vulnerable to non-native 

aquatic predators. Another limiting factor for the OSF appears to be the size of habitat because all 

occupied sites are greater than 10 acres (The Aquatic Species Enhancement Plan Technical Committee, 

2014). Information on habitat limiting factors and the current populations of non-fish species in the 

basin is lacking and most available data represent occurrence records rather than population level data.  

Categories of Habitat Limiting Factors  
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The major habitat limiting factors that Smith and Wenger (2001) identified for salmonid species are 

categorized to organize the Salmon and Steelhead Limiting Factors report and provide a reasonable 

structure to assess habitat conditions within the basin. These categories overlap with each other and 

one habitat problem could impact more than one of the following habitat limiting factor categories.  

Loss of Access to Spawning and Rearing Habitat 

Artificial structures that restrict access to spawning habitat for adult salmonids or rearing habitat for 

juveniles includes culverts, tide gates, levees, and dams. 

Floodplain Conditions 

Impacts include direct loss of aquatic habitat from human activities in floodplains (such as filling), 

disconnection of main channels floodplains, and impeding the lateral movement of flood flows and the 

main channel. In a natural state this lateral movement and the floodplains provide storage for 

floodwaters, sediment, and large woody debris, and contain numerous sloughs, side channels, and other 

features that provide important habitat. 

Streambed Sediment Conditions 

A broad range of impacts are associated with changes in the inputs of fine and coarse sediment to 

stream channels. This category also assesses instream habitat characteristics that are related to 

sedimentation and sediment transport.  

Riparian Conditions 

Impacts to riparian areas include timber harvest, development, clearing for agriculture, and direct access 

of livestock to stream channels. This category addresses factors that limit the ability of native riparian 

vegetation to provide shade, nutrients, bank stability, and large woody debris (LWD).  

Water Quality 

This category addresses water quality factors that directly affect salmonid populations including, stream 

temperature, dissolved oxygen, and toxics as well as turbidity and in some cases fecal coliform 

problems. 

Water Quantity 

Changes in flow conditions can have a variety of effects on salmonid habitat. The availability of summer 

rearing habitat is decreased by low flows, while increased peak flows can scour or bury spawning 

habitat. This category addresses changes in flow conditions brought about by water withdrawals, the 

presence of roads and impervious surfaces, the operation of dams and diversions, alteration of 

floodplains and wetlands, and changes in vegetation age.  

Estuarine and Nearshore Habitat 
These areas provide important rearing habitat and opportunity for the transition between fresh and salt 

water. Impacts include loss of habitat complexity and loss of tidal connectivity from activities and 

artificial structures such as bulkheads, overwater structures, filling, dredging, and alteration of sediment 

process. This category includes water quality issues in these areas such as toxics, dissolved oxygen, and 

water temperatures.  
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Lake Habitat 
Impacts that are unique to the important habitat that lakes can provide are included in this category. 

Impacts include the construction of docks and piers, increases in aquatic vegetation, the application of 

herbicides to control plant growth, and changes in lakeshore vegetation.  

Biological Processes 
There are a variety if impacts included in this category brought about by the introduction of exotic 

plants and animals, increased predation or competition, and loss of food-web function due to habitat 

changes as well as the loss of ocean-derived nutrients caused by the reduction in the amount of 

available salmon carcasses.  

Assessment of Habitat Limiting Factors  
The Salmon and Steelhead Habitat Limiting Factors report identified and rated current, known habitat 

conditions in the Chehalis basin. Smith and Wenger developed a set of standards to compare the 

significance of different factors and consistently evaluate habitat conditions (Table 38 p. 300). Habitat 

conditions are rated into three categories: “good”, “fair”, and “poor”. These ratings adopted by the 

Washington State Conservation Commission (WSCC) are not intended to be used as thresholds for 

regulatory purposes, but as a coarse screen to identify the most significant habitat limiting factors as 

well as provide a level of consistency to allow comparisons of habitat conditions across the state. The 

summaries of habitat conditions represent generalized conditions within that river or stream and there 

are likely some reaches that will be in better or worse condition that the rating suggests. In many cases, 

significant data gaps and insufficient knowledge about the conditions were found and are indicated in 

the Summary of Chehalis Basin Limiting Factors Results (Smith &Wenger, 2001, Table 40, p. 307). For 

example, the Chehalis mainstem is rated good for fish passage and poor for sediment (gravel quantity), 

water quality, and water quantity. It is also considered poor for instream LWD and riparian areas, 

although there are data gaps. Floodplain conditions are rated poor from mid to upper mainstem. It 

remains important to fill in these significant data gaps and increase the knowledge of current conditions 

in the Chehalis Watershed. 

Recovery Plans 
The Chehalis Basin Lead Entity Habitat Work Group released the Chehalis Basin Salmon Habitat 

Restoration and Preservation Strategy for WRIA 22 and 23 in 2011. This strategy addresses the most 

pressing limiting factors identified within the Chehalis Watershed (Kliem, John M. & Holden, Deborah A., 

2011). In general, the limiting factors identified in the strategy (2011, Table 2, p. 61) are consistent with 

Smith and Wenger’s report (2001). The Aquatic Species Enhancement Plan Technical Committee 

compared the limiting factors identified in both of these studies for each sub-basin unit (2014, Table 3.1, 

p. 59). In a few cases the strategy identified additional limiting factors that were not identified in Smith 

and Wenger. For example, the strategy identified migration barriers, floodplain habitat, and habitat 

diversity as additional limiting factors in the Scatter Creek sub-basin unit. 

The Chehalis Basin Salmon Habitat Restoration and Preservation Strategy (2011) presents seven goals 

and guiding strategies. Salmon habitat restoration projects and activities must meet one or more of the 
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following strategies for inclusion on the Lead Entity’s Habitat Project List for Salmon Recovery Funding 

Board consideration.  

1. Attain a healthy and diverse population of wild salmonids 
Efforts in this direction will primarily focus on restoration and preservation of priority stocks, 

which include those listed as “depressed” under SASSI, threatened or endangered under the 

Endangered Species Act, and extirpated historic runs. Filling data gaps remains a high priority for 

fulfilling this strategy. 

 

2. Restore, enhance, and protect the Grays Harbor Estuary 
The condition of the estuary today is indicative of the rest of the Chehalis Basin – a mixture of 

good and fair. The loss of near shore habitat and degraded water quality are considered the 

greatest problems and one of the primary focuses for restoration. 

 

3. Restore and preserve properly functioning riparian areas 
Past land use practices as well as urbanization have greatly degraded riparian zones and the lead 

entity recognizes the need to expand the number of projects that assist landowners in reducing 

the impacts of their livestock to riparian areas.  

 

4. Restore habitat access 
Numerous barriers on public and private lands eliminate access by salmonids to potentially 

prime habitat, thus replacing these dysfunctional culverts is a high priority. 

 

5. Restore properly functioning hydrology 
Past land use practices including, ditching, filling, and armoring of stream banks in particular 

have negatively impacted hydrology in many subbasins and resulted in extreme high flows in the 

winter and low flows in the summer. These abnormal flow conditions scour spawning grounds, 

restrict access to rearing habitat, and degrade water quality through sedimentation. 

Downstream flooding and excessive bank erosion also occurs with greater frequency and affect. 

 

6. Restore floodplain and stream channel function 
Salmon habitat projects that restore floodplain functions in subbasins are a major priority. The 

long-term goal is to remove all unnecessary levees and fortified structures along rivers that 

block fish access to historic floodplains. 

 

7. Prioritize habitat projects and activities within subbasins that provide the highest benefit to 
priority stocks 
Funding resources available are insufficient to cover the needs of all projects within subbasins 

this funding must be focused on habitat projects and activities that have the highest potential 

for yielding the greatest biological impact to priority stocks. 

The Chehalis Basin Lead Entity Habitat Work Group analyzed conditions within each subbasin and 

prioritized the degree of impact created by each limiting factor on the fitness and survival of priority 
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stocks.  Each limiting factor was assigned to one of three tier concerns. Tier 1 Concerns represented the 

most pressing limiting factors impacting the viable salmonid population parameters of abundance, 

productivity, diversity, and spatial structure. Tiers 2 and 3 follow in the same vein, although decreasingly 

reduced in priority due to their lesser benefit to fish. The Lead Entity preference is that if community 

values support the general recovery actions then Tier 1 Concerns ordinarily would be first in line for 

implementation due to their potential impact in providing the greatest benefit to fish. Even though Tier 

1 Concerns will scientifically render the greatest benefit to fish, community values may not always 

endorse them as a priority, in which case it may be possible only to implement Tier 2 and 3 general 

recovery actions (Kliem & Holden, 2011). The prioritized concerns with general causes and actions are 

displayed in a matrix format at the end of each subbasin profile starting on page 69 of the Chehalis Basin 

Salmon Habitat Restoration and Preservation Strategy (2011).  

A process to support decisions for adapting salmon recovery plans that incorporates scenarios of climate 

change impacts on stream flow and temperature, local habitat factors limiting salmon recovery, the 

ability of restoration actions to ameliorate climate change effects, and the ability of restoration actions 

to increase habitat diversity and salmon population resilience was developed in a study by the UW 

Climate Impacts Group (2013). This study found that restoring stream flow regimes, floodplain 

connectivity, and re-aggrading incised channels are most likely to alleviate stream flow and temperature 

changes and increase population resilience and habitat diversity (Beechie, et al., 2013). The Chehalis 

Basin Flood Authority and the Chehalis Basin Lead Entity Habitat Work Group have included these 

results in their Aquatic Species Enhancement Plan (2014) and recognize that climate variability can result 

in changes in the ecosystem, which can alter the availability and quality of habitat, and is an important 

consideration for any long-term planning efforts and future habitat enhancement activities. 

2.6.1 Status of Species Recovery Plans  

The current conditions of important wildlife species and habitat discussed in the previous sections 

reflects the numerous efforts and projects that have focused on habitat restoration and preservation in 

the Chehalis Basin. The Salmon Recovery Funding Board, created by Washington State Legislature in 

1999, provides grants to protect or restore salmon habitat and related activities. Through the Recreation 

and Conservation Office (RCO), the board administers two grant programs; the Estuary and Salmon 

Restoration Program (ESRP) and the Family Forest Fish Passage Program. Projects that receive funding 

through these grant programs include those that restore degraded habitat to increase overall habitat 

health and biological productivity through activities such as replacing barriers to fish migration, 

replanting stream banks, removing dikes and levees, installing logs and tree root wads to slow rivers and 

creating habitat, and projects that acquire pristine habitat to protect existing, high quality salmon 

habitat. There are also combination projects that combine acquisition, restoration, or planning projects 

that may include community education and outreach.  

The 2013-2015 Salmon Recovery Funding Board budget includes $4.1 million for operations and $259 

million for capital projects. There are also other Salmon Recovery grant programs through the RCO, 

including the Aquatic Lands Enhancement Account (ALEA), Washington Wildlife and Recreation 

Program, Marine Shoreline Protection, and Salmon Recovery. In December, 2014 the Washington 
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Salmon Recovery Funding Board announced that salmon recovery projects in Washington State were 

awarded 18 million in grants.  

 Thurston County was awarded $518,755 for salmon recovery projects, including conserving a rare 

wetland along the Black River, conserving the Schweikert Farm along the Chehalis River, designing the 

restoration of Harmony Farms’ Shoreline, maintaining Allison Springs’ estuary plantings, designing a 

restoration project in Pioneer Park, and placing log jams in Mclane Creek (Washington State Recreation 

and Conservation Office, 2014).12 

 

                                                           
12 RCO news release December 4, 2014: http://www.rco.wa.gov/doc_pages/press/2014/139.shtml  

http://www.rco.wa.gov/doc_pages/press/2014/139.shtml

