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Executive Summary 
Upper Touchet Basin Habitat Restoration 
Geomorphic Assessment and Restoration Prioritization 

This executive summary provides a top-level overview of the Upper Touchet Basin Geomorphic 
Assessment and Restoration Prioritization; the background and history of restoration in the Touchet 
basin; and the purpose, goals, conceptual methods, and findings of this assessment. More details on 
methods and results can be found in the main report and appendices.  

Project partners include the Snake River Salmon Recovery Board (SRSRB), Columbia County 
Conservation District (CCD), Walla Walla County Conservation District (WWCCD), Confederated 
Tribes of the Umatilla Indian Reservation (CTUIR), Nez Perce Tribe, Washington Department of Fish 
and Wildlife (WDFW), and U.S. Fish and Wildlife Service (USFWS). 

Purpose 
This assessment is intended to inform and support efforts to improve habitat conditions for focal 
aquatic species, promote a thriving fluvial ecosystem, and restore geomorphic processes within the 
Upper Touchet basin. Implementation of these efforts is expected to occur over the next 10 to 
15 years, at which time it is expected that an evaluation of those efforts and update to these 
prioritizations will occur, similar to the evaluation currently occurring on the Tucannon basin. The 
Touchet River supports Endangered Species Act (ESA)-listed summer steelhead and bull trout, which 
have both been identified as aquatic focal species of concern in the Walla Walla Subbasin Plan 
(WWWPU and WWBWC 2004). Spring Chinook salmon were historically present in the basin before 
becoming extinct in the area in the 20th century. Recent efforts to reintroduce spring Chinook 
salmon have begun in the Upper Touchet basin and are expected to play a role in the larger recovery 
of Chinook salmon in the Columbia basin. For this reason, spring Chinook salmon are also 
considered a focal species for this assessment.   

This assessment encompasses three goals:  

1. Use the available data and field observations to measure the key components of the habitat 
targets and basin goals. 

2. Prioritize areas for restoration and recommend restoration actions, using the identified key 
components or metrics1 that can provide the most benefit and uplift to species.  

3. Provide the data on key components of habitat targets for future evaluation, target setting, and 
accomplishment tracking for each of these key metrics.1 

 
1 Key metrics are defined on page 7 of this Executive Summary and in more detail in the main report and appendices. 
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Why Restore Habitat in the Touchet Basin? 
The size of the river and the nature of recreation allows for large scale, “make a difference” 
restoration treatments that can move the needle on steelhead and salmon production. The river is 
large enough and has enough water to produce a lot of fish, yet not so large that restoration 
treatments would have to be robust to stay in place, costly to construct, or have complex and 
difficult designs to be successful on a reach scale. Projects on this scale can transform river segments 
from incised, plain bed, single-thread channels to complex channel networks with well-connected 
floodplains. Recreation activities in and along the river mostly include swimming, land-based fishing 
and hunting, and camping. Boating, paddling, or floating activities are uncommon, and boater safety 
issues, which are common in larger systems, are not present here.  

Improving Survival Rates for Fish 
While the Touchet River is a large river in its own right, it is also considered a tributary channel to the 
Walla Walla and Columbia rivers, which is important when considering salmonid life history stages. 
Juvenile salmonids hatch and rear in the Touchet River and the six primary tributaries (North Fork, 
Wolf Fork, Robinson Fork, South Fork, Patit Creek, and Coppei Creek) for 1 to 4 years before migrating 
from their natal waters through the main rivers of the Walla Walla and Columbia to the Pacific Ocean, 
where they will live for up to 2 years. Surviving adults swim back up the Columbia and Walla Walla 
rivers to spawn in the Touchet River. This typical life history for steelhead is illustrated in Figure ES-1. 
In this model, adults spawning in 2019 would result in juveniles emerging from eggs in 2020.  

Figure ES-1  
Life Cycle of Steelhead in the Touchet River 
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The following example from the Tucannon River system illustrates the importance of improving 
return rates of anadromous fish, and why so much focus is placed on habitat at the juvenile life 
stage. There are not enough current data on fish in the Touchet River to fully illustrate this example, 
but the concept is the same.  

In the Tucannon River under current conditions, data suggest that for every 2 spring Chinook salmon 
that spawn only 1.3 fish return to spawn. In that case, not enough fish are returning to the river to 
spawn to maintain the current stock counts, and these numbers can be expected to continue to 
dwindle. Steelhead in the Touchet River have approximately 2 fish returning for every 2 that spawn, 
which is why this population is currently stable but not gaining on historical population sizes and 
there are not enough data on the reintroduced Touchet spring Chinook salmon. Figure ES-2 shows 
the estimates from the Tucannon River of fish that survive at each life history stage both before and 
after land use development in the basin. It is important to note that the juvenile life history stage 
experiences very large mortality numbers in the tributary channels, more than double historical 
values.  

Figure ES-2  
Survival Estimates for Tucannon Spring Chinook Salmon for Historical (Pre) and Current (Post) 
Conditions 
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The juvenile life history stage represents the largest area of impact that salmon habitat recovery 
efforts can influence. If habitat restoration can improve the survival of juveniles in the tributaries, 
fisheries science indicates that more adults will return to spawn, which can change the trajectory of 
salmon stocks from declining to increasing. To illustrate, increasing egg-smolt survival from 6.2% to 
10% and smolt downstream survival from 40% to 50% would increase the returning adults to 3.9 fish 
per spawning pair, as shown in Figure ES-3. This small improvement to habitat in the tributary could 
quickly double the returning adults, halting the decline of the stocks, and changing the trajectory of 
steelhead, as well as other focal species, toward recovery of native, naturally spawning fish.   

Figure ES-3  
Potential Survival Estimates for Spring Chinook Salmon Under Improved Tributary Conditions 

 
 

Working Together With Landowners 
The SRSRB and its partners—including CCD, WWCCD, CTUIR, the Nez Perce Tribe, WDFW, and the 
USFWS—work with private and public landowners on a voluntary basis to implement a number of 
restoration projects that improve instream and floodplain conditions, which benefit both salmonids 
and people. In the past, the SRSRB and Bonneville Power Administration have provided the funding 
needed to convert these areas into more sustainable fish habitat through planting riparian 
vegetation that helps protect and maintain aquatic health and property for the landowners. Current 
efforts to increase floodplain connectivity and channel roughness will reduce flood impacts by 
reducing the flood height and power in the channel. In places where landowners are willing to 
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manage upland or low-lying lands as habitat or floodplain capacity, the SRSRB and its partners will 
work to maintain existing flood protection to infrastructure and agricultural fields. The SRSRB and its 
partners also work with the Counties to identify flood vulnerable bridges, as well as solutions and 
funding to make safer, more habitat-friendly choices. Working together with landowners, the 
restoration partners believe that we can improve habitat conditions for anadromous species and 
have diverse habitat conditions in the river while also preserving farmland and the quality of 
agriculture production in the basin. 

Previous Studies and Restoration Efforts 
Restoration efforts and studies in the Touchet basin have not been widespread to date, although 
several instream projects by the CCD, WWCCD, and CTUIR have been implemented or are currently 
in development. There have been several studies pertaining to fish use and limiting factors that 
include the Touchet basin as well as more limited geomorphic assessments performed upstream of 
Dayton. The following is a partial list of studies and restoration actions that are in or relevant to the 
Touchet basin.  

Related or Relevant Studies: 

• Walla Walla Subbasin Plan (WWWPU and WWBWC 2004) 
• Geomorphic Assessment of Touchet River Upstream of Dayton WA (Geoengineers 2011) 
• Snake River Salmon Recovery Plan for SE Washington (SRSRB 2011) 
• Tucannon Geomorphic Assessment and Habitat Prioritization (Anchor QEA 2011) 

Instream Habitat Restoration Efforts to Date: 

• North Fork Touchet RM 2.0-2.7 Channel and Floodplain Restoration Project (SRSRB in 2019 
to 2020) 

• North Fork Touchet Floodplain Restoration and In-stream Enhancement RM 1.3-2.0 
(CTUIR in 2020) 

• North Fork Touchet Floodplain Restoration and In-stream Habitat Enhancement RM 3.3-4.3 
(CTUIR in 2019) 

• South Fork Touchet Restoration Projects (CTUIR in 2014) 
• Dozier Fish Habitat Restoration Project (WWCCD in 2010) 
• McCaw Reach Fish Restoration (WWCCD in 2010/2017) 
• Hofer Dam Fish Passage Project (WWCCD in 2007) 
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Study Area 
The study area for this assessment focuses on the upper portion of the Touchet watershed above the 
bridge for Highway 125 and Whetstone Creek confluence, and is approximately coincident with the 
Middle and Upper Touchet major spawning areas (MSAs). The upstream extents for this assessment 
were based primarily on habitat extents and land management/ownership (i.e., forest service or 
wildlife areas) and are discussed for individual waterbodies in the main report and Appendix A. The 
area in this assessment includes the Middle Touchet MSA (Coppei Creek to Patit Creek) and the 
Upper Touchet MSA (Patit Creek to the headwaters of the Forks), as well as a small portion 
downstream and outside of the Middle Touchet MSA (Whetstone Creek to Coppei Creek), which is 
not considered a major spawning area in the SE WA Recovery Plan (SRSRB 2011).  

This assessment delineates the watershed into 20 assessment reaches: 9 primary reaches where it is 
expected most restoration activities will occur, 3 reaches through local jurisdictions where 
confinement is an inhibitor to restoration goals, and 8 additional reaches where restoration activities 
may be less specific and more prescriptive with respect to future land use and management. These 
reaches are delineated based on similar hydrologic and topographic characteristics (Figure ES-4).  

The basin has been further divided into 61 project areas delineated based on geomorphic 
characteristics and restoration opportunities. The project areas serve as the base “unit” for the 
prioritization and recommended restoration actions. As described in the following section, each 
project area was assessed and ranked in the final prioritization, and conceptual restoration plans 
were provided for each project area.  
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Figure ES-4  
Assessment Extents Overview 

 
 

Key Components of the Assessment 
The geomorphic analysis for the Touchet basin is primarily based on three analyses—floodplain 
connectivity, river complexity, and transport capacity. These analyses or metrics help to describe and 
understand the existing physical processes within the river system and the basin that have the most 
effect on focal species and the fluvial ecosystem.  
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Floodplain Connectivity 
Floodplain connectivity is an important metric for understanding the state of a riparian area. In this 
analysis, floodplain connectivity refers to floodplains that are connected hydraulically to the river 
through periodic inundation at 1- to 5-year return intervals, hyporheic flows, and groundwater 
connectivity. In other words, this analysis looks only at the hydraulic connection of the floodplain to 
the river channel. The connectivity analysis in this assessment focuses on floodplain potential, or 
areas of floodplain that are not currently hydraulically connected but could be through restoration 
actions. Figure ES-5 shows how some of these potential areas might occur on a typical cross section. 
Specifically, this analysis focuses on the potential floodplain gained through reversing incision (or 
channel aggradation), and removing or setting back floodplain encroachments.   

Figure ES-5  
Conceptual Cross Section of Floodplain and Floodplain Potential 
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Channel Complexity 
Complexity has taken on many meanings in the realm of fluvial sciences in multiple contexts both 
ecologically and geomorphically. For this assessment, complexity primarily refers to the geomorphic 
concept of spatial heterogeneity of plan forms and channel types within the fluvial corridor. 
Figure ES-6 uses a restored section of the nearby Tucannon River as an example, showing changes 
from 2010 to 2017. It can be observed that in 2010 the channel was a single thread with no visible 
side channels, yet in 2017 multiple wetted channels were observed. The dramatic increase in 
complexity is the result of setting back a levee and allowing the river to expand during floods and 
evolve through subsequent high flows.  

In the Touchet basin, channel and floodplain complexity have been identified as major objectives for 
habitat restoration—complexity has increasingly been associated with successful juvenile salmonid 
rearing and overwintering, as well as benefits for many other aquatic species of relevance.  

Figure ES-6 
Example of Complexity: From Uniform and Confined in 2010 to Complex after Restoration  
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Transport Capacity 
Transport capacity is a river’s ability to transport sediment and woody debris. The process of 
sediment transportation and storage is a basin-scale process that can be severely impacted by 
anthropogenic features. The availability and abundance of gravel or small cobble-sized material in 
the Touchet basin plays a large role in the geomorphic processes that force bedforms, complexity, 
and connectivity, and these geomorphic processes in turn have far-reaching biological and 
ecological effects.  

The excess transport capacity analysis used in this assessment establishes a basin-wide trend in 
transport capacity and uses this trend to identify reaches of the basin where transport capacity 
differs from the expectations for the basin. Reaches with significant confinement, either through 
anthropogenic encroachment or incision, will have higher transport capacity than would be expected 
for their slope. While this method does not determine what the transport capacity of a reach is, it can 
indicate how the reach is different from other similar reaches in this basin, and offer enough 
information to provide better recommendations for gravel augmentation and sediment transport 
continuity in general. 

Reach Priority 
The nine reaches included in the assessment were scored and ranked for the following reach-scale 
characteristics that are important to restoration but are not currently quantifiable with data: water 
temperature, fish use, ease of site access, floodplain availability, and water quantity availability. These 
scores are qualitative in nature and are based on the technical team’s experiential knowledge and 
observations during field visits. Reaches were placed into the following three Reach Priority groups 
based on their relative scores: 

• Reach Priority 1: These reaches generally have favorable characteristics for implementing a 
successful restoration project. While there are some concerns, none of the reaches received a 
Poor (1) rating in any category. Few additional considerations will likely be necessary to 
implement a successful project.  

• Reach Priority 2: These reaches have at least one characteristic that may present a major 
obstacle to restoration but still show potential and should be strongly considered. However, 
addressing the restoration challenges of the reach should be a part of any restoration effort.   

• Reach Priority 3: These reaches have several characteristics that could pose a barrier to 
implementing a successful restoration project. While this should not prevent projects from 
being implemented in these reaches, especially in high-ranking project areas, all of the reach’s 
challenges should be addressed as part of any restoration project implementation plan.  
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Report Organization 
This Geomorphic Assessment and Restoration Prioritization is organized into four distinct parts:  

• Executive Summary 
• Assessment and Prioritization Report  
• Technical and Supporting Appendices 
• Webmap and GIS data package 

The main body of the report provides the project setting; background on the status of fish stocks 
and fish management within the basin; and information about the habitat goals, restoration 
strategies, and final prioritizations. The report appendices provide detailed information and findings 
about the technical analyses performed as a part of this study. A brief description of these 
appendices can be found below.  

• Appendix A – Project Area and Reach Overview: Basic project area location information 
and how the watershed was delineated into reaches and project areas 

• Appendix B – Viable Salmonid Population: Life cycle productivity of salmonids in the 
Touchet River 

• Appendix C – Hydrologic Analysis Methods and Results: Detailed methods and results of 
the hydrology used for this assessment  

• Appendix D – Hydraulic Modeling: Detailed methods and results of the hydraulic modeling 
used for this assessment 

• Appendix E – Floodplain Connectivity Analysis: Detailed connectivity analysis including 
concept, data required, instructions for repeating, overview, and weighting for prioritization 

• Appendix F – Channel Complexity Analysis: Detailed complexity analysis including concept, 
data required, instructions for repeating, results, and weighting for prioritization 

• Appendix G – Excess Transport Capacity Analysis: Detailed stream power analysis including 
concept, data required, instructions for repeating, results, and weighting for prioritization 

• Appendix H – Webmap Overview: Overview of the geospatial data and functionality of the 
Webmap 

• Appendix I – Prioritized Reaches: Description and interpretation of assessment results for 
each project area, organized by reaches 

• Appendix J – Reaches Outside Prioritization: Description and general restoration actions 
for every reach in the study area that was not assessed for prioritization 

Many of the analyses provided in the appendices are associated with geospatial data that are 
necessary for fully interpreting these results. The Webmap discussed in Appendix H has been created 
to display this geospatial information and can be found at the following URL: 

Touchet Webmap Address: https://gis.anchorqea.com/Touchet_River_Restoration/ 

https://gis.anchorqea.com/Touchet_River_Restoration/
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The Webmap includes the following geospatial information:  

• Landscape data: river miles, valley miles, levees, etc.  
• Connectivity data: inundation extents for 2-year and 5-year events 
• Complexity data: inundation and islands for the 1-year event 
• Base maps: 2018 Light Detection and Ranging (LiDAR) relative elevation map, aerial 

photographs, geology, land use, precipitation, and soil information  
• Additional modeled results: inundation extents for the 10-, 25-, 50-, and 100-year events 

Discussion of Outcomes and Results 
The results of the analyses provide data-driven conclusions about the state of the geomorphic 
processes for each project area in the assessment. Appendices E, F, and G discuss what the data 
derived from these analyses mean for the geomorphic processes of floodplain connectivity, channel 
complexity, and sediment transport. The reach cut sheets provided in Appendix I and J discuss 
geomorphic processes on a more localized scale, describe reach priorities and the results of analyses, 
and provide specific restoration strategies for each reach. These recommendations make up the 
conceptual restoration plan of this report.  

This assessment also prioritizes project areas for restoration based on the potential benefit that they 
can provide to the focal species through the three fluvial processes of floodplain connectivity, river 
complexity, and transport capacity. The prioritization groups project areas into three priority tiers: 

• Tier 1 Project Areas: These project areas show the most potential for restoration actions to 
provide uplift. These project areas have multiple opportunities to improve floodplain 
reconnection or channel complexity to easily provide both biological benefit and restoration 
of geomorphic processes.   

• Tier 2 Project Areas: These project areas show slightly less benefit for the amount of work 
required to implement restoration actions. However, they should still be strongly considered 
for restoration if project opportunities arise, because these project areas can still provide 
valuable benefit from increasing floodplain connectivity, improving channel complexity, or 
reducing excess transport capacity.  

• Tier 3 Project Area: These project areas represent the least benefit for the amount of work 
required to implement restoration actions. This indicates that either the channel and 
floodplain conditions already provide as much benefit as possible for that project area, or the 
project area is so degraded that a large amount of effort may be required to provide 
measurable benefits to ecological function.  
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