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Introduction: 

 

The Tucannon River Program Habitat Project 2010-007-00 is a restoration “Umbrella” project focusing 

on improving Snake River spring Chinook habitat in the Tucannon River, near Dayton, WA (Figure 1).  

The Snake River Salmon Recovery Board (SRSRB) in cooperation with the following partners manages 

the Program:  the Confederated Tribes of the Umatilla Indian Reservation (CTUIR), Columbia 

Conservation District (CCD), Nez Perce Tribe (NPT), U.S. National Forest (USNF) and the Washington 

Department of Fish and Wildlife (WDFW).  The Program partners have been working as a group for 9 

years in the implementation of the Conceptual Restoration Plan, Reaches 6 to 10 Tucannon River Phase 

II (Anchor November 2011).  The Program collectively has funded 14 projects identified and prioritized 

in the plan and coordinated treatments on five others (Figure 2).   

 

This report details habitat restoration projects and associated restoration support, funded partially or 

entirely, through the Tucannon Programmatic Habitat (Program) for the calendar year of 2019.  The 

primary funding sources included in this report include the Bonneville Power Administration (BPA) and 

Washington State Salmon Recovery Funding Board (SRFB).  In 2019, the Program and its partners 

initiated two restoration projects, supported WDFW in the implementation of wetland planting, 

advanced three preliminary designs for implementation 2020-2022 and supported the development of 

one conceptual designs for advancement in 2020. (Figure 3).  The Program continued to support the 

Columbia Conservation District in updating the 2011 Tucannon Conceptual Restoration Plan, with the 

completion of the new plan anticipated in the summer of 2020. 

 

The SRSRB serves as the Regional Organization and the Lead Entity for salmon recovery in the 

Washington State portion of the Snake River basin and the Washington State portion of the Walla 

Walla River basin.  The SRSRB is supporting the implementation of the Salmon Recovery Plan for SE 

Washington (SRSRB 2011) by guiding regional SRFB funding to high priority habitat limiting factors, and 

providing scientific & biological technical support to project implementers.  The SRSRSB provides a 

broader perspective for salmon recovery than a typical one-watershed process, by participating in 

salmon recovery efforts and issues throughout the State of Washington not only working to develop 

and maintain partnerships in restoration but also in monitoring and land management issues.  Lastly, 

the SRSRB also provides a sounding board for public input and involvement in salmon recovery both in 

projects and in approaches, building the baseline support need for large-scale restoration.  

 

The Program restoration goals were reviewed and refined in the Tucannon Geomorphic Assessment 

(Anchor QEA 2011, herein referred to as the Assessment), and are geared towards shifting the river 

back to a more natural and properly functioning condition (PFC).  The Assessment identified the 

following primary habitat factors limiting spring Chinook recovery including riparian condition (4.1), 
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instream structural complexity (5.2), floodplain connectivity (6.1) and summer temperature (8.1) 

(SRSRB 2011).  The Assessment identifies the importance of large woody debris and floodplain 

connectivity in the development and maintenance of healthy naturally functioning riparian habitats.   

 

The Program restoration objectives (Table 1) closely align with those identified in the Sub-basin Plan 

and the Salmon Recovery Plan for SE WA and were used to perscribe implementation actions (2012 

through 2019) identified in the Conceptual Restoration Plan, reaches 6 to 10 Tucannon River Phase II, 

(Anchor November 2011, here in referred to as the Conceptual Restoration Plan).  Based on the goals 

and objectives outlined in the Assessment, 28 discreet conceptual restoration projects (RM 20-50) 

were developed and prioritized in the Conceptual Restoration Plan, which the Program has prioritize in 

the annual work plan for implementation over the past 8-years.  The restoration concepts focus on 

restoring properly function conditions and using process based restoration techniques to meet project 

restoration goals and objectives.  The Program’s priority limiting factors focus on increasing floodplain 

connectivity, reducing channel confinement and increasing in channel complexity at the intensity 

needed to reset natural process and have an impact at the watershed scale.   

 

The restoration approaches supported by the Program and the partners have focused on stream 

channel complexity and floodplain connectivity to the extent possible taking into account 

landownership and public support.  Where possible restoration actions target full reconnection of 

floodplain at flow intervals<1 year flood which was defined as a mean winter flow in 2019.  In 2017, 

the Program developed one of the more widely used channel evolution models (Cluer 2013, Brierly 

2005) for forested wondering gravel bed, and adapted it to the Tucannon River (Figure 4).  The model 

demonstrates the physical process leading to present degradation and three likely trajectories for 

recovery.  The floodplain model illustrates the ecological process targeted for restoration and helps to 

communicate the benefits of connected floodplain to practitioners and the public.  The Program 

approaches floodplain connectivity restoration from three angles; the removal of river confining 

features, increasing channel roughness through LWD placements and reconnecting perennial and 

ephemeral side channels and flow paths (Figure 5, 6 &7).  In many project reaches, simple removal of 

channel and flood plain confining features is not the single action required to reconnect floodplain in 

the Tucannon.  Reaches with an oversized channel require the placement of LWD to reduce channel 

capacity and increasing streambed roughness and reducing channel capacity leading to increased flood 

frequency (Figure 6).  Wood structures are placed for the purpose of reversing channel incision and 

exhibit plane bed condition by forcing channel migration and reducing channels stuck in arrested 

degradation (Figure 5).  The third is to cut or reconnect side channels, an approach to spreading flows 

and proving winter refuge for juvenile Chinook (Figure 7). 
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On February 6th, 2020, the middle basin received 5 inches and the upper Tucannon Basin receive 7-8 

inches of rain fall which was followed by a large flood event on February 7th -8th..  Although some 

infrastructure damage and private property losses occurred in the lower basin, they have been 

minimal.  The middle and upper basin impacts were numerous with significant landslides originating on 

adjacent mountain slopes leading to more substantial loss of infrastructure to the extent, which at the 

time of this report is not fully known.  The flood peek at the Starbuck stream gage near RM 8.8 was 

recorded at ~3,500 cfs (Table 2) which is not a very large flood but when compared to the flood record 

dating back to 1914, is the 8th largest flood on record (Figure 8) for the period.  On February 7th – 10th , 

practitioners were in the field during the event to better understand the flood dynamics, capturing, 

firsthand accounts of the flood characteristics and observing the impacts.  Conversations with 

landowners and residents of the valley convey a feeling that this flood was more like a flash flood and 

had a larger upper basin impact compared to the larger recent floods of 1965 & 1996.  It was observed 

that the 2020 floodwaters originated higher in the basin, recorded by the NRCS SNOTEL weather 

stations (Spruce, & Touchet gages) with Tumalum Creek being the divide for extreme flows.  In 1996, 

Tumalum experienced severe flooding, and significant flood damage, however in 2020 flows in 

Tumalum were not significantly elevated.  This provides some evidence that a significant proportion of 

the flood originated at high elevation leading to a much higher flood peek in the upper basin creating a 

greater impacts than the lower basin in 2020. 

 

 
Floodplain connectivity formed in a previously incised reach of the Tucannon River in PA-11, lateral channel 

migration formed by LWD buildup in main channel.  Image 2020, near mean winter flow. 
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Purpose: 

The purpose of the Program is to guide restoration funding in support of the implementation of the 

Sub-basin Plan, the Salmon Recovery Plan for SE WA, and the 2008 FCRPS Biological Opinion in support 

of improving spring Chinook habitat in the Tucannon River.  In the development of the Assessment 

(Anchor April 2011) the habitat limiting factors, were reviewed and updated from the existing plans 

into the current habitat restoration objectives that have the greatest biological benefits (Table 1).  The 

Conceptual Restoration Plan went one-step further, identifying and prioritizing over-winter survival of 

juvenile Tucannon River Spring Chinook as a critical life stage limiting the recovery of this ESA 

threatened species.  The Conceptual Restoration Plan also identified degrade channel complexity and 

floodplain connectivity as the two highest priority factors suppressing ecological function, and 

developed restoration action/objectives targeting those factors.  Within the Conceptual Restoration 

Plan the 28 discrete restoration projects located within the highest priority spring Chinook spawning 

and rearing range (RM20 to RM50), were prioritized by the Regional Technical Team (RTT) for 

implementation between 2012 & 2018.  Each conceptual project identifies restoration actions, 

potential improvements towards restoration objectives, a description of geomorphic and biologic 

benefits from meeting the objectives.  The Program has prioritized the 28 conceptual restoration 

projects outlined in Conceptual Restoration Plan, Reaches 6 to 10 Tucannon River Phase II (Anchor 

November 2011) and has been working with the project implementers since 2011 toward completion.   

 

In 2019, the Program continued an update to the Tucannon Assessment and Conceptual Restoration 

Plan through a CCD lead.  The purpose of the update is to revisit both project areas that have receive 

restoration treatments and ones that have not, and make determinations on how project areas are 

meeting original project and Program goals and objectives.  An assessment of floodplain connectivity 

and channel complexity is being used to measure habitat function and determine departure from 

functioning; this is being done for all 48-project areas identified for the lower 50 miles of the Tucannon 

(Anchor QEA 2012).  This allows treated areas to be measured against the entire basin, and better 

allows for sequential treatment in areas where additional benefit may be gained as conditions advance 

toward or degrade from properly functioning.  A full summary of the project prioritization approach is 

provided later in this report (pg. 32). 

 

The salmonid habitat distribution and migratory timing model used in the original prioritization has 

been updated to better capture the in basin life cycle and is being used to guide priorities in the 2019 

Draft Conceptual Plan update.  The outcomes of the final document (scheduled for completion in early 

summer 2020) will provide a new reach priority, a prioritized list of projects, and a list of management 

actions for project where previous actions could be improved, maintained or advanced to a higher 

benefit for salmonids.  Taking these steps and incorporating new information into the updated Plan 

will help sharpen future restoration priorities. 
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The Program has been in place through the development of the restoration plans and is the center for 

coordination and prioritizing restoration within the basin and has operated under a contract at <10% of 

the overall annual Program budget (BPA #81783) between 2011 and 2019 (Figure 9).  The Program 

works to set an annual work plan in coordination with the implementation partners, and then allocates 

budgets and assists in the pursuit of matching funds.  The Program provides technical support to the 

implementation partners and coordinates outside technical design review.  The Program invested its 

self in the update of the conceptual Restoration Plan in 2019 by providing technical and administrative 

support during the process. 

 

The Program also provides a forum for the implementers to coordinate their restoration project 

amongst regional BPA funded projects including the CCD Columbia County Tucannon Stream & 

Riparian Restoration Project (1994-018-06), the CTUIR Tucannon Watershed: Protect and Restore 

Habitat (2008-202-00), and the WDFW Floodplain Management Plan. 

 

Area of Primary Focus: 

The Tucannon River is a Snake River tributary originating in the Blue Mountains of southeast 

Washington (Figure 1) and is located in Columbia and Garfield Counties.  The main channel is 

approximately 58 miles long and drains about 503 square miles before entering the Snake River 

approximately 3 miles upstream of Lower Monumental Dam.  Several major tributaries drain into the 

main stem including, Pataha Creek, Tumalum Creek, Cummins Creek, Little Tucannon, and Panjab 

Creek.  A full description of the basin and the Tucannon tributaries is provided in the Tucannon 

Assessment (Anchor QEA 2011).   

 

The Program has a multiple species restoration approach including Snake River Spring Chinook, Snake 

River Fall Chinook, Snake River steelhead, Columbia River bull trout, Pacific lamprey and a number of 

non-game native species of the Tucannon basin.  Restoration actions identified and prioritized in the 

updated Restoration Plan for 2020 are targeting process-based restoration, which will benefit all four 

ESA species.  Additionally, with a greater focus on middle and lower parts of the basin to improve 

winter rearing habitats for spring Chinook we expect improvements in Fall Chinook and Lamprey 

habitats in kind.  

 

In 2011, the weight of evidence reviewed in the Geomorphic Assessment (Anchor 20111 April) and the 

Conceptual Restoration Plan (Anchor 2011 Nov) identified river mile 20 to 50 to have the greatest 

impact on salmonids, based on spawning distribution density.  Beginning in 2013, WDFW developed a 

in basin life cycle model for Tucannon spring Chinook and steelhead parr and smolts.  Salmonid parr 



  

- 10 -  

 
 

tagged with passive integrated transponder tags in 2014, 2015, and 2017 were monitored at four PITT 

arrays distributed downstream in the Tucannon basin (Figure 10).  The results of this study have 

indicated that yearling and age zero Chinook Parr emigrate in large proportions from the upper 

watershed as water temperatures decline in late fall and winter (Crawford 2019).  This is likely a 

response to reduced winter carrying capacity in the upper basin, however it has been determined that 

these fish are exhibiting lower than expected survival (<20% over winter) in the lower river before 

leaving in the spring and entering the Snake River (Crawford 2019).  In 2019, the update to the 

Conceptual Restoration Plan reviewed the limiting habitat factors identified for the middle and lower 

river, and included actions (projects) that will increase over winter survival within these reaches. 

 

As part of the Conceptual Restoration Plan update Reach 3-5 (Anchor 2012), the nineteen additional 

conceptual project area identified downstream of RM 20, are being prioritized to benefit Chinook and 

steelhead in these downstream overwintering habitat (Figure 11).  These project areas were not part of 

the initial project prioritization and implementation 2012-2018, due the understanding at the time that 

the reaches were passage only, where we now know reach 4 and 5 are also winter rearing (Crawford 

2019).  The Program is working with the CCD in updating the Conceptual Restoration Plan, integrating 

and prioritize project reaches 2-5, RM 2 to 20 (Figure 11).  Prioritizing the conceptual projects in these 

reaches and implementing additional projects in these reaches will benefit winter survival.  During the 

process, the Tucannon Coordination Committee (TCC) will reconvene to work with the program and 

partners to solicit entities who will conduct implementation in the following 3-5 year work plan. 

Focal Species: 

The Tucannon supports four populations of threatened species including the Snake River ESU spring 

Chinook, Snake River fall Chinook, Snake River ESU summer steelhead, and the Columbia River bull 

trout.  All reaches of the Tucannon River are utilized during one or more life stage annually except fall 

Chinook, which have only use the lower 18 miles of the river.  The lower Snake River spring Chinook is 

currently only found in the Tucannon River, having been extirpated from Asotin Creek (Figure 1).   

 

Spring Chinook:  Spring Chinook salmon in the Tucannon River are part of the Snake River 

spring/summer Chinook salmon ESU that was ESA-listed as endangered in 1992 but downgraded to 

threatened in 1995.  Spring Chinook salmon enter the Tucannon River beginning as early as mid-April 

and can enter as late as mid-September, although generally 90% of the run enters the lower river 

between May 1 and June 30. Spawning occurs from mid-August to the end of September, almost 

exclusively in the main channel from approximately King Grade (RM 22.9) to the mouth of Sheep Creek 

near RM 55 (Gallinat and Ross 2017).  The greatest densities of spawners are between Cummings 

Creek (RM 38) and the Little Tucannon River (approximately RM 48.1).  Summer rearing of juveniles 
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occurs from approximately Tucannon Falls (RM 16.5) to the headwaters, with the highest densities 

located between Marengo and School Canyon (approximately RM 45).   

 

In 2016 and 2017, WDFW investigated juvenile spring Chinook migration behavior and survival within 

the Tucannon River downstream to Monumental Dam on the Snake River (Crawford 2019).  Fish 

observations were completed using Passive Integrated Transponder (PIT) tags and instream detections 

at four receiver within the basin to determine emigration behavior spatially/temporally and modeled 

survival to the Snake River.  The study found that across the two year classes tagged, a large 

proportions of parr tagged in the two upriver most strata (TFR, UTR)  (Figure 10) emigrate seaward 

from the upper basin in the mid to late fall utilizing the middle and lower river basin over winter before 

entering the Snake River.  Based on outcomes from Crawford (2019) the upper river (TFH, UTR) is used 

as over winter habitat but is proportionally utilized less than the middle river (MTR) by over wintering 

Chinook parr.  Additionally, the study indicated reduced survival over winter in the 3rd strata (Figure 

11) located in the middle river (between UTR & MTR). 

 

Fall Chinook:  Fall Chinook salmon are part of the Snake River fall Chinook salmon ESU, also listed as 

threatened in 1992.  Fall Chinook salmon enter the lower Tucannon River beginning as early as mid-

September and can continue to enter the river through early December.  Spawning typically begins in 

late October and continues into mid-December.  Fall Chinook salmon use the main channel of the river 

from the mouth, and have been occasionally observed spawning as high as King Grade Road (RM 22.9), 

but the highest concentration of spawning is generally from the mouth to around the Starbuck Dam 

near RM 5.5.  Juvenile fall Chinook salmon do not overwinter in the Tucannon River and out-migrate 

shortly after emergence during early spring to early summer.  The Tucannon River major spawning area 

population for Fall Chinook include the Tucannon, lower Palouse River (below Palouse Falls), and the 

tail races of Lower Monumental and Little Goose Dams.   

 

Summer Steelhead:  Summer steelhead trout in the Tucannon River are part of the Snake River Basin 

steelhead evolutionarily significant unit (ESU), which was listed as threatened in 1997.  Summer 

steelhead trout enter the Tucannon River as early as July and begin spawning in late February to early 

March with spawning continuing to late-May.  Spawning occurs in the mainstem from the mouth (RM 

0.0) upstream to the Tucannon River headwaters, as well as within Cummings Creek, the lower 

portions of Panjab, Sheep, Little Tucannon, Hartsock Spring Cr., Russel Cr and Tumalum Cr.  The 

greatest concentration of steelhead spawning typically is in the mainstem between Tucannon Falls 

(RM 16.5) and Beaver/Watson Lake at approximately RM 42.  Juveniles also rear throughout the 

mainstem but are typically found in the greatest numbers between approximately RM 18 and School 

Canyon (approximately RM 45).  The Tucannon Summer steelhead population includes the Upper 

Tucannon and Pataha major spawning areas, the lower Tucannon minor spawning area and a number 
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of other minor spawning areas draining into the Snake River including Alkali Flat, Deadman and 

Pennawawa Creeks. 

 

Bull Trout:  Bull trout in the Columbia Basin were ESA-listed as threatened in 1998.  The Tucannon River 

bull trout population is part of the Lower Snake River Critical Habitat Unit (USFWS 2010).  Bull trout life 

histories present in the Tucannon River include resident, fluvial, and ad-fluvial forms.  Migratory bull 

trout move upstream from the Snake River into the upper Tucannon River in the spring and early 

summer, with nearly identical timing to that of spring Chinook salmon. Critical habitat in the Tucannon 

Critical Habitat Subunit, as designated by the USFWS, includes the mainstem Tucannon River, 

Cummings Creek, Hixon Creek, the Little Tucannon River, Panjab Creek, Cold Creek, Sheep Creek, and 

Bear Creek (2010).  Juvenile rearing occurs upstream of Tumalum Creek to the headwaters.  The lower 

and middle Tucannon River are important migratory corridors to spawning and rearing areas upstream 

in the watershed, including the headwaters and tributary streams noted here. 

 

Historically, the bull trout population in the Tucannon River has been considered healthy; however, 

data from the mid-2000s suggested some population declines (USFWS 2010).  As cited by USFWS, 

WDFW surveys indicated the number of redds in the upper Tucannon River dropped from more than 

100 in 2002 and 2003 to less than 20 in 2007.  This correlated with a decline in the number of adult 

migratory bull trout captured at the Tucannon Fish Hatchery trap as they were moving upstream. 

However, since that time redd numbers increased, with an average redd count from 2008 to 2014 of 

83 redds, with a high of 161 redds.  Due to lack of funding, redd surveys following 2014 have been 

discontinued.  WDFW continues to trap bull trout at the Tucannon Fish Hatchery trap, and following 

2007 also rebounded and appear fairly stable, with the average number of bull trout trapped between 

2008 and 2018 equaling 114, with a high of 265 and low of 21. 

 

Other Species:  Besides the four ESA-listed species, many other native aquatic species are present in the 

Tucannon River.  Unfortunately, most of these have little to no biological information on their current 

status.  Based on previous surveys by WDFW, species such as sculpins (multiple species), dace (long-

nose or speckled), and red-sided shiners are plentiful throughout the basin.  Other species such as 

whitefish, suckers, Pacific lamprey, and freshwater mussels were also once abundant within the basin, 

but are now thought to be critically depressed from historic levels.  Previous actions within and outside 

the basin likely contributed to their decline, and it is hoped that habitat restoration efforts described 

the assessment will assist in their recovery.  Although some species are currently abundant in the 

Snake River pool between Lower Monumental Dam and Little Goose Dam including mountain whitefish 

(Prosopium williamsomi) and suckers (Catostomidae), they do not seem to be migrating upriver and 

initiating/supporting populations.  It is possible these riverine potamodromous species are unable to 

navigate the fish ladder at Starbuck Dam or Tucannon Falls.  Snorkel surveys conducted between 2014 
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and 2018 by the Action Effectiveness Monitoring project sponsored by both BPA and SRFB recorded 

observations of all fish species observed during surveys and found that both whitefish and sucker spp 

decreased moving upstream and were absent above river mile 37 and nearly absent above mile 26 

(O’Neal 2019). 

 

In 2017, two colonies of bivalves (Margaritifera spp) were identified one discovered in PA-28 (RM 20) 

and one in PA-18 (RM 26).  The CTUIR bivalve research project visited and enumerated the colonies in 

PA28 during the 2019 field season identifying the site as having potential as a source population for 

future relocations to new suitable sites.  As rare native spp observations are made the Program makes 

record of the population groups and maps them into our local data base (supported by CTUIR), 

notification of interested parties will help to develop more information of their distributions as habitat 

improves.  As we improve natural function in the Tucannon, habitats that are more diverse will support 

greater distribution and number of native vertebrate and invertebrate species. 

 

To data, the Program has focused on restoration priorities targeting spring Chinook and primarily 

actions improving winter rearing and survival.  It is widely believed that restoration actions taken to 

improve spring Chinook habitat (floodplain and channel connectivity and channel complexity), will also 

improve conditions for other native species such as steelhead, bull trout, native rainbow trout, white 

fish, mountain sucker, pacific lamprey, mussels and invertebrates.  In our efforts to restore natural 

process, we anticipate positive changes in species diversity as well as abundance.  In 2019, as part of 

the Conceptual Restoration Plan update the Program has taken a more holistic view in consideration of 

all native species in the development of restoration actions.   

2019 Administrative Budget & Projects: 

The Program formed in January 2011 (FY11) with the initial FTE support at 0.15 for the SRSRB Director, 

0.15 FTE for a Coordinator and 0.12 FTE for a student intern to provide office and technical support.  A 

goal of the early Program was to maintain a high ratio of implementation to administration while 

allowing staff to become familiar with the inner workings of BPA contracting and reporting.  A detailed 

account of administrative history and past expenditures is outlined in the 2016 Program Summary 

Report (Buelow 2017).   

 

In 2019, the Program continued to operate at ~10% of the overall BPA budget going toward 

administration, personnel, travel and outreach, 1% supporting subcontracts for effectiveness 

monitoring and 89% going to the project sponsors conducting project implementation (Figure 9).  With 

the 10% the Program supports 1.25 FTE to administer and coordinated the Program, provide partner 

technical support, perform program outreach and conduct program reporting both within the program 

and outside the program as requested by BPA, the NW Power Council and the ISRP. 
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One of the primary goals of the Program is to support the project partners/implementers in the pursuit 

of matching funds for construction and in 2019, the Program construction budget was match at 17% 

(Figure 9), primarily comprised of WDFW grant received from the SRFB.  The Program partners have 

been very effective in generating funds to extent the restoration budget, generating >$3.5 million 

dollars in cash and materials since 2012 equaling nearly 30% of the total dollars spent in the basin 

during the existance of the Program. 

 

Tucannon River Programmatic Parent Contract #81783 

The following sections of this report will provide a detailed description of activities conducted in 

support of the Program, under the work elements outlined in the scope of work (contract number 

81783).  When applicable, methods, results and progress on deliverables are described for January 1, 

2019 through December 31, 2019. 

 

Work Element 119, 185, 132: Manage and Administer Project, Produce Status Reports & Annual 

Report:  

Deliverables:  2019 SOW development, property inventory, submitted in Pisces.  Coordinate the 

Tucannon River Programmatic and identify project matching funds.  Complete periodic status reports 

and annual report. 

 

During the time period January 1, 2019 through December 31, 2019 the SRSRB managed the 

implementation of the Program through the “Parent” contract: (#78510/#81783) and was the point of 

contact from SRSRB office at 410 B East Main Street, Dayton, Washington 99328.  The SRSRB 

coordinated monthly RTT meetings on the 3rd Wednesday of each month for the purpose of 

prioritizing restoration actions, set restoration goals and objectives and reviewing restoration designs.  

In 2019, the Tucannon Technical Committee (TTC) was reformed to support the CCD in the 

development of the Tucannon River Conceptual Restoration Plan update (Anchor QEA 2019 draft).  The 

TTC was originally formed in 2011 to develop and review the initial plan completed in 2011 (Anchor 

QEA 2011) and has been meeting since 2018 to draft and review the updated plan in 2019.  Tucannon 

Implementers Committee (TIC), a group of project sponsors, resource experts and land managers 

locally involved in Tucannon River habitat restoration continued to meet on quarterly basis.  The TIC is 

a subcommittee of the RTT with the purpose of identifying restoration activities, which best meet the 

restoration objectives (Table 1), and coordinating those activities over the duration of the Program.  

The TIC works to streamline restoration, review design, sharing information, coordinating with 

monitoring efforts determine the pursuit of matching grants and discussing project progression.  The 
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participants of the TTC and the TIC included representation from the, USFS, CTUIR, NPT, WDFW, CCD, 

PCD, TSS and SRSRB.   

 

In 2019, the Program coordinated with the implementers to conduct pre/post rapid surveys of the 

project areas for the purpose of measuring the project as-built condition at a reach scale following 

restoration and informing future management decisions at the projects areas.  The data collected on 

the projects includes pre-existing wood, side channels and pools, post construction wood, and side 

channels as well as an extensive photo record.  Metrics collected are directly compatible to those 

collected with past CHaMP & AEM metrics to allow the as-built data to be applicable and comparable 

to past monitoring activities across the basins and be used by the Program in effectiveness monitoring.  

The Program coordinates with the implementers to conduct status, annual and completion reporting 

and relies on the data collected in the rapid habitat surveys to provide date for these efforts.  During 

the 2019 field season, surveys were completed on PA6, PA8, PA9, PA10, PA11, PA14, PA18, PA23, 

PA24, and PA32 as part of project implementation as-built survey development.  Data from these 

surveys is also being used to field verify the 2018 LiDAR data set collected in support of the Tucannon 

Conceptual Plan Update analysis.  The program manages data QA/QC and storage of data for internal 

process and reporting on the Tucannon.org Website in partnership with CTUIR. 

 

Community Involvement and Education’ 

Work Element 99:  Outreach and Education 

Deliverable:  Conduct one project tour, present program accomplishments to regional agency personnel 

and LE Board.  Develop outreach materials. 

 

The SRSRB and the Program conducted outreach activities in 2019 by attending public habitat 

restoration meetings, coordinating and hosting public tours, and posting it’s completed and planned 

projects on the Washington State Habitat Work Schedule (http://hws.ekosystem.us/).  Additionally, 

SRSRB staff attends local public meetings where they lead discussions on the restoration and 

protection of salmon habitat in the Tucannon.  The SRSRB operates highly visible office in downtown 

Dayton that is highly accessible to the public, providing opportunity for individuals to meet with the 

SRSRB Director and staff.   

 

The Program participates in a number of public forms and boards during the scoping and design of 

projects in the Tucannon including SRSRB, the Tucannon River Citizens Work Group and the Lead Entity 

SRFB review.  It is through these processes restoration projects proposed under the Program are 

“vetted” by the landowners and stakeholders of the watershed.   In 2019 the Program, supported 

WDFW in the development and review of PA13 through the SRSRB Lead Entity process for matching 

http://hws.ekosystem.us/
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implementation.  Using this approach ensures a wide cross-section of review building support from 

landowners, agencies, tribes, Columbia County residents, and County officials providing at least a 

peripheral knowledge of the projects. 

 

Program collected extensive photo and video records of implementation throughout the entire 

implementation season, in 2019.  A number of outreach materials prepared by the SRSRB for CTUIR, 

WDFW and the CCD are the product of these photo records.  We anticipate continuing this effort in 

2020.  The Program worked with CTUIR to acquire pre-post aerial video and photos of the channel and 

floodplain of a number of five project areas, which will be used to show landowners and the public the 

changes being brought about by the restoration in the Tucannon.   

 

The Program supported CTUIR in an effort to develop a Tucannon basin website (Tucannon.com) 

where we will provide a public portal for outreach materials and provide access to project data and 

information on a broader platform.  This is being completed through a partnership with the CTUIR 

technology group currently developing and maintain the CTUIR domain.  This work is planned to be 

ongoing in 2020.  The SRSRB also updated its website in 2019 which includes and updated 

Programmatic page that can be viewed at:  https://snakeriverboard.org/tucannon-river-habitat-

restoration/ 

 

 

Conduct Environmental Compliance  

Work Element 165:  Produce Environmental Compliance Documentation 

 

In 2019, the Program worked to initiate and assist project sponsors in the development of project 

permits for PA13 and PA32.  Permitting support included assisting in the development and finalization 

of the JARPA, SEPA, Forest Practices, 401&404, HIPP III and Cultural Resource documents.  The 

Program also provides assistance in the development of project completion documentation for project 

implementers as per HIPP III requirements. 

 

Program Progress Tracking 

Project stories are develop by the Program in coordination with the implementers and the partners for 

the purpose of better describing site conditions and history of each project area.  The summaries 

describe previous work completed at project areas, development of the project concepts and designs, 

project goals and objectives and a desired time line for meeting those goals identifying options that 

may be used in adaptive management.  The project stories for past projects implemented in 2012-2019 

are update using the project information collected using the rapid habitat assessment approach.  The 

https://snakeriverboard.org/tucannon-river-habitat-restoration/
https://snakeriverboard.org/tucannon-river-habitat-restoration/
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Program also collects project implementation metric for the purpose of tracking contract deliverables 

and changes in site conditions over time.  Results for implementation on all  projects, which have had 

restoration action implemented, are summarized and used in this report (Table 3).  The Program 

collects pre/post project reach data (for the entire project length) in the form of an adapted rapid 

habitat survey (using CHaMP compatible metrics) focusing on setting photo points, delineating existing 

channels, pools and enumerating LWD key pieces (>6m long and 0.3m dia).  The purpose of this effort 

is to help in developing clear and concise restoration goals and objectives, support restoration designs, 

document as-built conditions, support future effectiveness monitoring and to aid in the development 

of the data and maps in reporting.   

 

 

2019 Implementation Actions & Budget:  

This section reports on habitat restoration projects, and associated restoration support funded, 

partially or entirely, through the Program for the calendar year of 2019.  The primary funding sources 

included in this report are BPA and Washington State Salmon Recovery Funding Board (SRFB).  Most 

projects also include at least some level of additional cost share, both in-kind and cash, not entirely 

included in this report.  In 2019, the Program and its partners initiated two restoration projects, 

supported WDFW in the implementation of wetland planting, supported the development of three 

preliminary designs for implementation 2020-2022 and supported the development of one conceptual 

designs for advancement in 2020 (Figure 3).  The Program continued to support the Columbia 

Conservation District in updating the 2011 Tucannon Conceptual Restoration Plan, with the completion 

of the new plan anticipated early in 2020. 

 

The Program continued to support the CCD in drafting an update to the Tucannon Conceptual 

Restoration Plan (Anchor 2011 Nov) for the purpose of, incorporating new information on Chinook life 

history, distribution, and survival.  Implementation monitoring in combination with remote sensing 

analysis was used to update the plan, evaluate completed and future implementation, and develop a 

prioritized list of projects and adaptive management actions to be locally approved by the RTT.  The 

update will review; information on project effectiveness, make recommendation on additional actions 

that may be required to meet restoration goals in the original 28 project areas.   

 

Completed Work 2019:   

The Program and its partners have been focusing their efforts and leveraging their resources to 

complete the highest priority projects identified in the Conceptual Restoration Plan.  To date, 15 of the 

28 project identified have actions implemented on them by the Program and its partners (PA-1, 3, 6, 8, 
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9, 10, 11, 14, 15, 18, 24, 28 &29), and an additional three by the CCD using their own project (1994-

018-06) funding in combination with SRFB and other grant funding (PA-22, 23, 26) (Figure 2).   

 

In 2019, the Program and partners had commitments in 6 project areas (Figure 3), implementing 2 

construction projects, 4 designs and 2 concept developments.  Our implementation process can take 

up to 3 years from start to finish, with year 1 project development assessment, conceptual and 

preliminary design, year 2 design review and vetting internally (RTT, SRSRB and HIPPIII) permitting and 

year 3 staging, site prep and construction and year 4+ riparian restoration, stewardship and future 

adaptive management.  Following this project development structure, the Program supported, WDFW 

in the implementation of PA13 wetland planting, a floodplain management action capitalizing on 

WDFW’s management of the Tucannon Hatchery, and put and take rainbow trout fisheries pond, to 

increase floodplain connectivity.  WDFW in the advancement of PA13 to a final design, permitting and 

site preparation.  In coordination with the program, CTUIR developed preliminary design for PA17/18 

and a conceptual design for PA 27/28.1.  Provide support the CCD in development of conceptual design 

at PA 26 Phase II and a final design at PA32.  

 

The projects completed between 2011 and 2018 are describe in detail in the 2016, 2017 & 2018 Annual 

Reports (Buelow 2017, 2018 & 2019).  Data used in the following summary was collected as part of the 

rapid habitat surveys conducted by the Program, which has prioritized pre-post surveys in years of 

construction and revisited in years following higher than average flows >2 yr return interval. 

 

2019 Completed Projects Detail (Table 3, Figure 3) 

PA13 Levee Removal & Channel Reconfiguration Final Design & Site Preparation (WDFW) 

PA17/18 Design Concept Development (CTUIR)  

Tumalum Fish Passage (NPT) 

TUCANNON (PA-26) PHASE II: ADD FUNCTION & COMPLEX (CCD) 

PA27/28.1 Add Function & Complexity: Phase I Design & Implementation (CTUIR) 

Tucannon River Habitat Restoration (PA32) 

Conceptual Habitat Restoration Strategy: Tucannon Plan Update (CCD) 

 

 

Project Title:  PA13 Levee Removal & Channel Reconfiguration Final Design & Site Preparation 

Implementer:  Washington Department of Fish & Wildlife 

BPA Programmatic Funding (2008-077-00):  In FY19, $140,000 (#74314 REL 65), In FY18, $93,666 

(#74314), In FY17, $58,500 (#75493), In FY16, $69,669 (#72044) 
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Matching Funds:  WDFW received Washington State Capitol Funding to remove levees surrounding 

Rainbow Lake increasing available floodplain in PA13, the approximate contribution toward the project 

is $275,000 cash.  WDFW also received a SRFB grant in FY19 totaling $395,000 to support PA13 

implementation. 

Location:  Tucannon River mile 39 to river mile 40; Start Lat/long 46.319376 / -117.664189 End 

(Lat/Lon) 46.309638 / -117.657055 (Figure 3) 

Project Timeline: Concept Development 2017, 30%-60% Design 2018, Final design funding site 

preparation and material sourcing 2019, Instream work Phase I starts in 2020-21 with wetland planting 

and site preparation implemented in 2019, and Phase II instream and riparian planting 2021-22. 

Priority Populations & Life Stages:  Snake River ESU Spring/Summer Chinook (Threatened), Snake River 

DPS Summer Steelhead (Threatened) and all life stages. 

Recovery Expectations:  Due to the degraded nature of this project reach (Figure 12), it’s anticipated 

levee removal and channel reconfiguration as-built conditions will be very close to the anticipated 

design condition.  Winter freshets and high flow will to redistribute and sort gravel and cobble to 

increase spawning habitat quality over a 2-5 yr. period. 

Potential Future Actions:  Gravel deposition, side channel connectivity and riparian health monitoring 

using the rapid habitat survey method will be performed, to look for gravel transport or LWD 

deficiency.  Additional gravel and LWD loading would be implemented as part of the management 

strategy at this site if needed in the future.  Riparian planting may also be required based on change in  

habitat over time and success of initial plantings. 

Project Goals & Objectives:  The current goal for this project is restoring floodplain connectivity and 

channel complexity to the 1 mile reach between the Hatchery weir and the Hatchery Bridge. 

Short Term Objectives:  Increase channel roughness and structure within the one mile reach. 

 Construct 31 ELJs and supplement gravel and cobble materials to raise bed elevation. 

 Place LWD complexity to achieve a minimum of 2 pieces per bank full width over a 10-year 

average. 

Short Term Objectives:  Increase floodplain connectivity to the one mile reach 

 Remove approximate 0.31 miles of river levee 

 Reconnect > 1 mile of isolated side channels 

 Reconnect >21 acres of new floodplain  

 Connect ~3 acres of off channel wetland habitat (previously rainbow impoundment bed) 
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Long Term Objective: 

 Improve adult holding for spring Chinook and steelhead of 1 deep pool/7 bank full widths 

 Improve spring Chinook spawning habitat 

 

Background:  Project Area 13 was identified as a high priority reach in the Tucannon Conceptual 

Restoration Plan (Anchor QEA 2011 April) and was prioritized in the plan for early implementation and 

approved for funding by the Regional Technical Team and SRSRB, in 2019.  The reach is located in the 

center of the Tucannon spring Chinook spawning reach and while a relatively high proportion of redds 

are observed within the reach annually, available spawning habitat is poor and rearing habitat is 

limited.  The project reach is characterized as being highly confined by the river levees protecting 

Rainbow Lake and the Tucannon Fish Hatchery infrastructure (Figure 12).  The river through the reach 

had been straightened and became incised below the hatchery fish trap reducing channel complexity.  

Rainbow Lake significantly encroached on the floodplain and river meander width (Figure 13 & 14).  In 

2016, WDFW initiated the reconfiguration of the impoundment as identified in the Tucannon 

Floodplain Management Plan (WDFW 2015).  The impoundment was reconfigure between 2017 and 

2018 to have a smaller footprint in the low floodplain areas (Figure 13). 

In 2016, WDFW initiated the removal and set back of the Rainbow Lake dam increasing available 

disconnected floodplain by >3.6 acres.  These acres were previously lakebed (Impoundment) and 

remained behind ~925’ of river levee until 2018 when the levee/dam was removed by WDFW (Figure 

13).  The removal of the lake dam allowed for the creation of wetland habitats within the footprint of 

the displaced reservoir (Figure 14).  In 2019, the Program worked with WDFW in the creation of this 

wetland through the shaping of the landform (WDFW match) and planting of wetland plant species 

(Figure 16). 

Background on Lakes:  To mitigate for lost fisheries WDFW manages 8 off channel impoundments 

within the Tucannon basin and maintains them as put and take fisheries for rainbow trout produced at 

the Tucannon Fish Hatchery.  Beginning in 2017, WDFW began implementing the floodplain 

management plan with the first project targeting reconfiguration of the Rainbow Lake impoundment, 

funded by the State of WA as a capital project.  The goals of this project were to reduce the 

impoundments encroachment on the floodplain, improve public fishery value and hatchery water 

supply.  The objective that most aligned with the Tucannon Habitat program is the removal of ~950 ft. 

of the original reservoir dam (Figure 13) and the creation of ~3.5 acre wetland on the previously 

inundated reservoir bed.  The reservoir was drained in 2017, and the new impoundment was dredged 

to a new configuration and depth leaving an area of ~5.5 surface acres.  In the fall of 2018, a new dam 

was constructed excluding ~3.5 acres of reservoir bed, which was reshaped and planted with wetland 
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species (Figure 16).  The wetland was planted in March 2019 with ~3,000 willow, and ~500 cottonwood 

plugs and 250 river birch plugs.  Within the wetted perimeter, ~500 Juncus and Carex native spp plugs 

were also planted.  The wetland planting was conducted as a partnership between WDFW and the 

Tucannon Habitat Programmatic, it is anticipated that this wetland complex will be connected to the 

main-stem Tucannon River as part of PA13 being implemented in 2020-21. 

Project Summary:  Project Area 13 instream design was prepared by WDFW 2018-19, for the purpose 

of enhancing and restoring instream habitat through a variety of treatment actions in the main 

channel, along the banks, and on the floodplain.  The treatments include; removal of river levees and 

rip rap, reconnecting side channels, construction of a channel meander, and construction of instream 

habitat features such as engineered log jams to raise the river bed, and riparian planting.  The principal 

benefits of project implementation will be restoration of historic spring Chinook spawning, rearing, and 

migration corridor habitats.  The associated recovery of riparian areas are expected to be supported by 

naturally occurring flooding over the long term, but riparian areas will be planted in disturbed areas or 

areas where floodplain either existed or is immediately created following construction.  

Expected Implementation Actions (from restoration design):  Reconnect >1 mile isolated side channel 

(~50/50 perennial-ephemeral) habitat through the removal of ~650 of river levee, and the placement 

of associated log jams (Figure 14).  The removal of levees and placement of logjams will reconnect 

~14.6 acers of low floodplain, and an additional 3.6 acers previously part of Rainbow Lake 

impoundment footprint (Figure 15).  Install ~31 ELJs and other LWD structures in the main channel to 

increase channel complexity over a 0.8 mile reach.  Additional, unsecured mobile LWD will be placed in 

main channel, side channels and on the floodplain for complexity.  Re-plant adjacent floodplain and 

riparian areas where disturbed to re-vegetate and restore disturbed construction access sites and 

staging areas.  During planting, efforts will be made to increase pines and cottonwoods throughout the 

reach for the purpose of future LWD key piece recruitment.  The 2020-22 removal of the addition 650 

feet of river levee is anticipated to reconnect the 3.6 ac wetland created in 2019, (Figure 16). 

 

 

Project Title:  PA17/18 Design Concept Development 

Implementer:  Confederated Tribes of the Umatilla Indian Reservation 

BPA Programmatic Funding (2010-202-00):  In 2018 - $35,700 (#73982) 

Other BPA Funds (2008-202-00):   In 2019 - $164,535 (#73982 REL 72) 
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Matching Funds:   No other matching funds have been identified for this project area at the time, but it 

is anticipated that CTUIR would consider pursuing floodplains by design or SRFB grant as match in 

2021. 

Location:  The project reach is located between RM 33.1 and 36.35.  With a start Lat/lon46.376913 -

117.693008 and end Lat/lon 46.352667 -117.684059 (Figure 3). 

Project Timeline:  Coordinate and outreach 2017, concept development and build landowner support 

2018-19, 90% design 2020, construct 2021-22.   

Priority Populations & Life Stages:  Snake River ESU Spring/Summer Chinook (Threatened), Snake River 

DPS Summer Steelhead (Threatened) and all life stages 

Recovery Expectations:  Detailed recovery expectations will be based on the final design and basis of 

design report once completed in 2020.   

Project Goal & Objectives:  The project goal for this project design are to increase hydration of an inset 

floodplain through the construction of log jams, and the connection/creation of side channels.  Specific 

project objectives will be developed during the design process in 2020-21. 

Summary:  The Project Area 17/18 floodplain and channel complexity project goals in 2019, were to 

make contacts with private landowners through a number of public meetings and events held within 

the basin.  The result of these efforts has led to enough interest amongst the landowner group to move 

forward from concept development to preliminary design (Figure 17) and the development of 

landowner agreements.  The preliminary design identifies significant habitat gains available within the 

reach given the opportunity to implement significant portions of the project area. 

Current Emphasis:  In 2020, CTUIR will continue to work with the private landowners within this high 

priority reach to identify and implement restoration objectives that have high fish benefit while 

working with the property owners within this reach.  As of the winter of 2019 the majority of the 

landowners within the ~3 mile reach have expressed interest in doing some level of restoration and 

have returned signed agreement forms to CTUIR based on their review of the concept drawing.  CTUIR 

has continued working with a design engineer (using Tucannon Accord funding) to produce a 

preliminary design (Figure 17) for review with landowners and is currently receiving landowner 

comments.  CTUIR will continue to work with BPA EC review to complete a final design in 2020.   
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Project Title:  Tumalum Fish Passage 

Implementer:  Nez Pierce Tribe 

BPA Programmatic Funding (2010-077-00):  In 2020, $275,000 (CR-338656) 

Other BPA Funding (2007-393-00):  In 2019, NPT committed ~$116,000 (#74017 REL 45) 

Matching Funds:  Matching funding toward this project are being pursued in the FY20 SRFB grant 

round, through the SRSRB LE process in 2020.  It is anticipated that about $200,000 for implementation 

2020-21 would be requested. 

Location:  Tucannon River mile 32.7 on Tumalum Creek approximately 1/2 mile upstream from the 

mouth of Tumalum Cr. (Figure 3). 

Project Timeline:  Initial preliminary design development began in 2019 (#74017 REL 45) to be 

completed by April, 2020.  In 2020, NPT will work to finalize designs and (CR-338656) initiate 

implementation in 2020-21. 

Priority Populations:  Snake River DPS Summer Steelhead (Threatened), for all life stages. 

Recovery Expectations:  This project is located in Tumalum Creek, a small disconnected (33% passable 

culvert) tributary to the main stem Tucannon.  It is anticipated the project will reconnect the tributary 

(100%) and increase fish access through channel improvement in the lower mile of the tributary.   

Potential Future Actions:  It‘s not anticipated that future actions would be required in relation to the 

removal of the fish passage barrier.  Additional floodplain structures may be desired once the 

floodplain and stream channel objective are met.  Revisit riparian planting and health over time as 

floodplain landscape evolves from shrub step dominated to typical wetted Tucannon riparian forest 

type.   

Project Goals and Objectives 

Goal:  Restore (100%) fish passage into the Tumalum watershed through the modification of the 

Tucannon Road crossing located ~2,500 ft from the confluence with the Tucannon.   

Conceptual Project Objectives:  Detailed objectives will be developed during project development. 
I. Develop a fish passage design for the Tucannon Road Crossing, to provide 100% passage 

II. Long Term Obj. (3-5 yrs):  Improve stream channel and Riparian function in this stream delta for 
both fish passage and geomorphic process. 

III. Planting to restore a floodplain and upland terrace forest 
 
Project Background & Summary  
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Background:  Tumalum Creek is a tributary to the Tucannon River that has been disconnected by a 

road culvert under the Tucannon Rd.  The culvert has formed a barrier based on slope and drop, and 

currently blocks fish passage (33% passable based on slope and drop, 2019 WDFW survey) into the 

basin (Figure 18).  The road crossing is located within the tributary delta, which has been channelized 

and leveed to convey water directly downstream from the culvert 2,500’ to the Tucannon River.  Fish 

access to the culvert has been impaired by confinement on the delta and decreasing channel 

complexity.  CTUIR is currently working with landowners to develop restoration design in the adjacent 

stream reach and is working cooperatively with NPT.   

Summary:  The NPT worked to secure a habitat resource design sub-contractor to produce preliminary 

designs to a 60% level beginning in 2019, and is expected to be at 60% design in March 2020.  The NPT 

is working to develop grant requests to finalized design and initiate implementation in 2020-21.  The 

Program is working with BPA and NPT to put a contract (CR-338656) in place to support both 

completing the final design and implementation.   

The removal of passage barrier will open complete access to more than 6 miles of salmonid spawning 

and rearing habitat.  The added benefit to habitat work in the immediate vicinity up and downstream 

from the barrier on adjacent properties will provide additional benefit to fish passage and rearing. 

 

 

Project Title:  TUCANNON (PA-26) PHASE II: ADD FUNCTION & COMPLEX 

Implementer:  Columbia Conservation District 

BPA Programmatic Funding (2010-077-00):   In 2020, $231,720 (CR-340020).  

Other BPA Funding (1994-018-06):  In 2019, CCD committed ~$26,000 (#81774), In 2013, $152,000 

(#59663).  In 2011, $64,000 (#50146) 

Matching Funds:  In 2019, the CCD was awarded a SRFB grant for $304,775 (19-2094), In 2016 a grant 

from the Conservation Commission $50,000 and in 2009 and 2010, the CCD was awarded two SRFB 

grants totaling $694,260 (10-1633 & 9-1742) to remove the river levee. 

Location:  Current work is between river miles 25.85 to 26.7.  The larger project area treated in 2011 

for floodplain connectivity was from RM 23.6 – 26.9. (Figure 3). 

Project Timeline:  The initial project including levee removal and setback was completed in 2012.  

Phase I of the LWD structure placement was implemented in 2013 (#59663 - #50146), Phase II 

preliminary designs were initiated in 2019, and are planned for completion in 2020.  Implementation of 
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Phase II is planned for 2020-21.  Phase III design is being considered for 2020-21, a determination will 

be made in 2020. 

Recovery Expectations:  The project is located in a dynamic section of the Tucannon River Valley, and it 

is expected that LWD structure placement will lead to changes in channel form and habitat complexity 

at a relatively fast rate compared to other locations within the basin.  The flow rate required to 

activate bed load in this reach occurs in a 1-2 return interval (~600-1,000 cfs), which is expected to 

result in a quick habitat response, within 5-10 yrs.  Periodic site visits and rapid habitat surveys 

(following high water events) will provide observations of pool frequency, side channel development 

and floodplain connectivity. 

Priority Populations:  Snake River ESU Spring/Summer Chinook (Threatened), Snake River DPS Summer 

Steelhead (Threatened), Columbia River bull trout (threatened), Pacific Lamprey (SPP of Concern). 

Priority Life Stages Targeted:  All life stages 

Potential Future Actions:  Due to the restoration goal for this site of reconnecting floodplain it may be 

necessary in upcoming years to revisited pilot channel cuts and associated LWD structures to ensure 

side channel objectives are met.  As a stopgap until riparian forest mature, additional floodplain 

structures may be necessary as new channels develop in the floodplain.  Revisit riparian planting and 

health over time as floodplain landscape evolves from shrub step dominated to typical wetted 

Tucannon riparian forest type. 

Project Goals and Objectives 

Goal:  Return a roughly 0.8 miles reach within the 3.7 mile long project area 26 identified in the 

Tucannon Conceptual Restoration Plan (Anchor 2011 April) and located on three private farms, closer 

to its historic, naturally functioning state, increase fish habitat quality/quantity and floodplain 

connectivity. 

Objectives:  

 Phase II Short Term Obj. (3 yrs):  Installing LWD structures within the bank full channel that 
create pool habitat, instream cover habitat, channel complexity, substrate sorting and 
floodplain connectivity.  

o Place 28 log jams within the main channel (0.8 mile) for the purpose of creating channel 
complexity and increasing localized floodplain connectivity (>2 key pieces/bankful width 
>6m long & 0.3m dia). 

o Place 15 log structure within floodplain flow paths to create complexity during winter 
and high flow periods 

o Increase pool frequency and volume > 50% within 3 years and > 1 pool per 7 bankful 
width over the duration 
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o Increase flood frequency and duration on 14 acres of available floodplain from the >5yr 
interval to <2 yr interval. 

 Phase II Long Term Obj. (3-5 yrs):  Increase floodplain connectivity and channel complexity. 
o Maintain > 2 key pieces beyond 10 years 
o Anticipated a 50% increase side channels within the first 10 yrs. 
o Connect disconnected low floodplain (<2 yr flow) ~ 14 acres 

 Planting to restore a floodplain and upland terrace forest 
o 1,200 trees interstitially planted 
o 0.5 acres of new cover trees planted 

 
Background & Project Summary  
 
Background:  River levees and gravel berms were breached or removed throughout the entire 3.7 mile 

reach as part of PA 26 Phase I project, in 2011-12.  The goal of Phase I was to restore properly 

functioning geomorphic condition by reducing river channel and floodplain confinement.  In 2011, 

levee removal was a relatively new and innovative restoration technique for private landowners of SE 

Washington State, and a conservative approach was implemented where the levee would be removed 

and set back in the first year, and channel modifications would be delayed to make observations on 

how channel recovery would naturally occur (“letting the river do the work”).  Based on observations 

made in 2013 following a 2yr flow event, seventeen log jams were initially placed within the 3.5 mile 

reach as a pilot project (low density LWD placement) in accordance with landowners wishes at the 

time.  Five logjams were placed within the upper 0.8 mile reach now being designed in Phase II (CR-

340020) to provide fish cover while observations were ongoing.  Monitoring surveys conducted by 

CHaMP and the Tucannon Habitat Programmatic between 2012 and 2017 indicated limited change in 

channel shape or gravel storage within the reach and that the ~14 ac of floodplain liberated by the 

2011 levee removal project had experienced very limited flood inundation.  The CHaMP program 

recommended additional LWD structure placement to develop gravel bars, encourage lateral channel 

migration and increased floodplain inundation frequency and duration.  The Phase II proposed work 

(CR-340020) is located on the upper ~0.8 miles of the project reach on which restoration actions were 

performed in 2011 & 2013 Phase I and is the first significant log jam project to be proposed for 

implementation following the CHaMP recommendations. 

 
Problem Statement:  Geomorphic processes, floodplain connectivity, and accompanying habitat for 

spring Chinook and summer steelhead within the reach are degraded by historic land use practices 

including tree harvest, clearing, and excavation and other bulk earthwork activities at various locations 

within the 100-year floodplain.  These activities have led to limited instream and floodplain habitat 

complexity, degraded floodplain connectivity and riparian condition, and elevated summer water 

temperatures, all key habitat limiting factors for Chinook and steelhead (Anchor QEA 2011a).  This 
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project aims to address many of these factors through stream restoration and habitat enhancement, 

which would lead to natural functioning conditions. 

Summary:  The PA26 Phase II LWD Structure placement project being designed by the CCD will focus on 

developing better connection of the winter low flow (>~140cfs or <1yr) to adjacent floodplain.  The 

approach will use LWD roughness features within the ordinary wetted channel to encourage gravel bar 

development, streambed aggradation to initiate channel meander and better floodplain connection.  

Regular floodplain inundation will begin to develop side channels and support riparian function 

increasing habitat resiliency and salmonid recovery.  In total, 26 individual log structures will be 

constructed in channel in configurations to form gravel bars, develop pools and encourage channel 

meander and connectivity.  An additional 15 additional structures will be built on the floodplain in likely 

flow paths, based on the 2019 REM developed from 2018 LiDAR.  The purpose of these structures will 

be aid in the shaping of future side channels as they develop.  The instream structures will provide 

increased inundation in frequency and duration of ~ 14 acres of floodplain.  A preliminary design (30%) 

completed in 2019 was used to leverage a SRSRB grant award (Figure 19).  The 60 % design has been 

initiated in 2019, and will be delayed until the project reach can be resurveyed following the 25 yr flood 

event of February 7th, 2020.  Changes and alterations to the design as proposed will occur following a 

summer 2020 field survey of the project area. 

Future work in this project area downstream from Phase II, will be considered and negotiated with the 

downstream landowner, and would involve similar actions currently being implemented including 

removal of confining features and structure placement. 

 

 

Project Title:  PA27/28.1 Add Function & Complexity: Phase I Design & Implementation 

Implementer:  Confederated Tribes of the Umatilla Indian Reservation  

BPA Programmatic Funding (2010-077-00):  In 2020, - $827,500 (#CR-338681) and in 2019, $73,112 

(CCR-43470). 

Other BPA Funding (2008-202-00):  In 2020, CTUIR committed ~$151,000 (CR-336509). 

Matching Funds:  Matching funds have not been quantified for this project area, but will likely be in 

the form of cropland sacrificed and reconnected to the flood prone area. 

Location:  Tucannon River mile 22.25 to 23.2.5 (Figure 3). 
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Project Timeline:  Project design was initiated late in 2019 (CCR-43470) and is planned to be 

completed in the spring of 2020.  Initial project Phase I implementation is planned to begin in 2020 

(#CR-338681), with Phase II following in 2021 and Phase III in 2021-2022). 

Recovery Expectations:  This project is located in a dynamic section of the Tucannon River Valley, and 

is expected to change channel form and habitat complexity relatively fast based on the design concept.  

The flow rate required to activate bed load in this reach occurs at 1-2 recurrence interval, so natural 

process should begin within 2-5 yrs.  Periodic site visits and rapid surveys (following high water events) 

will continue to observe development in side channel and floodplain connectivity. 

Priority Populations:  Snake River ESU Spring/Summer Chinook (Threatened), Snake River DPS Summer 

Steelhead (Threatened), Columbia River bull trout (threatened), Pacific Lamprey (SPP of Concern). 

Priority Life Stages Targeted:  All life stages 

Potential Future Actions:  Due to the restoration goal, for this site of reconnecting floodplain, it may 

be necessary in out years to revisited pilot channel cuts and associated LWD structures to ensure side 

channel objectives are met.  Additional future wood loading may be necessary in the channel and on 

the floodplain to act as a stopgap while riparian forest develop and mature.  Revisit riparian planting 

and health over time as floodplain landscape evolves from shrub step dominated and agricultural field 

to typical wetted Tucannon riparian forest type.  This project will be phased to accomplish all 

restoration actions currently be considered, which would include upgrading an undersized culvert 

situated in the floodplain, relocating agriculture production ground out of the floodplain and improved 

irrigation efficiency. 

Project Goals and Objectives 

Goal:  Return a roughly 1 mile reach within project area 27/28 identified in the Updated Tucannon 

Conceptual Restoration Plan (Anchor 2020) and located on a private farm, closer to its historic, 

naturally functioning state, increase fish habitat quality/quantity and floodplain connectivity. 

Objectives:  Specific objectives for this restoration project will be identified in early 2020 as part of the 
Basis of Design Report. 

 Short Term Obj. (3 yrs):  Installing LWD structures within the bank full channel that create pool 
habitat, instream cover habitat, channel complexity, substrate sorting and floodplain 
connectivity.  

 Long Term Obj. (3-5 yrs):  Increase floodplain connectivity and channel complexity. 

 Planting to restore a floodplain and upland terrace forest 
 
Background & Project Summary 
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Summary: Project Area (PA) 27/28.1 is located within the active river channel and floodplain of the 

Tucannon River, on private property from RM-22.25 to RM-23.1 (Figure 3).  The project is identified as 

a Tier-1 project in the Updated Tucannon Conceptual Restoration Plan (Anchor QEA, 2020) developed 

for the Tucannon River.  The primary objectives of the project are to increase floodplain connectivity 

through removing channel confining features, increasing off-channel habitat and reconnecting side-

channel habitats; and improving channel complexity through placement of large wood debris in the 

form of constructed logjams and single-log wood placements. 

 

Status (FY20): The project is currently in the design phase (see contract #73982 REL42); CTUIR project 

staff began working with the private landowner and design subcontractor through the construction 

design period in an abbreviated timeframe (Dec 2019- Jun 2020), to be ready for implementation as 

early as Jul 2020. 

 

CTUIR will lead the implementation management and supervision for pre-construction site 

preparation, permitting, and design finalization at PA-27/28.1.  Restoration actions proposed for the 

project area are identified in the Updated Tucannon Conceptual Restoration Plan as a high priority for 

habitat improvements (Anchor QEA, Nov 2020), and focus on increasing the amount of large wood 

debris (LWD) to increase channel complexity and floodplain connectivity, the highest priority actions 

for spring Chinook in the Tucannon.  Description of the project areas with respect to existing natural 

processes and habitat conditions will be provided in the associated project Design Report, along with 

the specific physical and biological objectives that the proposed restoration features are expected to 

achieve for each phase of the design/build for the project areas. 

 

The design focus for the project area is on improving the multiple habitat structure, floodplain 

connection, and stream function deficiencies associated with this reach of the Tucannon River (Figure 

20).  Enhancing and restoring instream habitat in this project area will be accomplished through a 

variety of treatment actions in the main channel, along the banks, and within the floodplain. These 

design features are intended to benefit spring Chinook by providing better refuge and spawning 

habitat for adults, reducing redd scour during winter flood events, and increasing rearing habitat and 

over-winter survivals for juvenile salmonids.  Improvements to floodplain connectivity will also improve 

riparian forest extant and resiliency aid in spring Chinook recovery. 

 

Expected implementation actions (from the Design Report) include installation of ~32 ELJs and other 

additional LWD structures or wood placements in the main channel to increase channel complexity 

over a 0.87 mile reach (Figure 20).  Additional unsecured mobile LWD will be placed in the main 

channel, side channels and on the floodplain for complexity.  Riparian planting on adjacent floodplain 

and riparian areas, and disturbed construction access sites and staging areas.  Planting efforts will 
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emphasize an increase in pines, cottonwoods and willows throughout the reach for the purpose of 

future LWD key piece recruitment. 

 

 

Project Title:  Tucannon River Habitat Restoration (PA32) 

Implementer:  Columbia Conservation District 

 

BPA Programmatic Funding (210-202-00):  FY19 $5,000 (#81783) FY18 $5,000 (#78668) 

 

Other BPA Funds (1994-018-06):  FY19 CCD finalize design & implement levee removal $367,105 

(#81774), and in FY18 CCD  $35,217 (#78668) was used to produce restoration designs. 

 

Matching Funds:  In FY19 the CCD received a SRFB grant for $224,757 (# 18-2091) to complete 

construction.   

 

Location:  Tucannon River mile 15.3– 15.9 (Start Lat/lon 46.482834/-117.953257, End Lat/lon 

46.477932/-117.942397) (Figure 3). 

 

Project Timeline:  2018 Design and permit, 2019 implement levee removal and construction of setback 

levee and in 2020 implement Phase I LWD construction and design Phase II. 

 

Priority Populations:  Snake River ESU Spring/Summer Chinook (Threatened), Snake River ESU Fall 

Chinook (Threatened), Snake River DPS Summer Steelhead (Threatened) 

 

Priority Life Stages:  All life stages for all species are present at this project. 

 

Project Goal & Objectives:   

 

Goal: Connect floodplain habitats (at 1-2 yr flood interval) through levee removal and LWD structure 

placement in stream and on floodplain. 

 

Objectives: 

a. Remove ~670’ of river levee and reconnect ~26 acres of low floodplain at <1 yr flow interval 

through placement of key LWD structure and roughness features. 

b. Place 54 LWD structures (>2 Key pieces/bankful width >6m long & 0.3m dia) to increase channel 

complexity/roughness and increase floodplain connectivity. Targeting 500% increase in RCI. 
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c. Increase pool frequency to >1 pool / 7 bankful channel widths. 

 

Background & Project Summary:  
 
Background:  The Program provided the CCD, design and technical support toward the development of 

PA 32 in 2018-19, including a pre-design rapid habitat survey and design surveys.  The Program 

supported the CCD in concept development and review as well as permitting technical support.  A 

restoration design was finalized in 2019 and implementation was initiated in September 2019.   In 2019 

the CCD worked to complete permitting prior to the July 15th - August 22nd instream work window, 

but was unable to clear the permitting process before the end of August creating a one year delay of 

the instream LWD placement work.  The out of stream work including levee removal and construction 

of the levee setback were completed in 2019.   

 

The high intensity rain event on February 5th 2020, affected the entire Blue Mt. Region caused 

floodwaters to rise rapidly within the project area toping the newly placed levee along its entire length 

(Figure 21).  Although the levee was designed to be topped at the 3-5 yr flow interval, the levee was 

breached in one location where flow velocities exceeded the newly seeded levees ability to withstand 

erosive forces.  The result was a 25 m gap that will be addressed in the 2020 work window. 

 
Summary:  The project will place approximately 54 structures composed of 162 key pieces (>6m long & 

0.3 m dia) with root-balls attached and small to medium size “racking trees, and slash (tree limbs and 

other course woody debris).  The design includes multiple types of LWD structure including individual 

log structures and large jams to provide structure, split flows and develop gravel bars.  Structures 

includes highly mobile wood (i.e small course debris and racking trees) and single large trees with 

mobility at certain flow velocities. 

In 2019, the CCD removed 625’ of existing river levee and constructed a ~2,500' off-set levee (Figure 

21), to increase floodplain connectivity on~26 acres of low-lying floodplain. In 2020, installation of an 

additional 18 LWD structures on the floodplain will create floodplain roughness elements to reduce 

potential overland scouring impacts while enhancing complexity and connectivity between habitat 

elements in this channel segment. 

It is the intention of this project to expand the 1 yr floodplain area out to the current 2 yr floodplain 

area (Figure 21), increasing the frequency and duration of inundation to increase riparian resiliency.  

This approach has allowed the Program the ability to increase available winter rearing habitats 

significantly in many areas of the basin and most recently ~4 miles upstream in PA28.  The project 

required a setback levee to minimize impacts to existing agriculture fields adjacent to the project 
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(Figure 5).  While it is the intention of the project to increase the frequency of flooding on outlands we 

aim to not significantly impact landowners agricultural fields through increased inundation.   

 

 

Project Title:  Conceptual Habitat Restoration Strategy: Tucannon Plan Update 
Implementer:  Columbia Conservation District 

BPA Programmatic Funding (2010-077-00):  In 2018, $225,000 (#76992) 

Other BPA Funds (1994 018-06):  The sum of contribution from the CCD was not available at the 

drafting of this report. 

Location:  Tucannon Basin not including Pataha Creek (Figure 3). 

Project Timeline:  In 2018, fill data gaps and conduct field evaluations.  In 2019, finalize assessment 

analysis and update the Conceptual Restoration Plan to a draft documents.  A final draft document 

planned for completion in the summer of 2020. 

Priority Populations:  Snake River ESU Spring/Summer Chinook (Threatened), Snake River DPS Summer 

Steelhead (Threatened), Snake River Fall Chinook (Threatened), Columbia Basin Bull trout 

(Threatened).  The conceptual restoration plan focuses on restoring natural habitat process and 

function, which will improves conditions for all native species. 

Priority Life Stages:  All life stages. 

Project Goal & Objectives:   

Goal:   

The goal of the Habitat Prioritization and Conceptual Restoration Plan (HPCRP) assessment is to 

provide an updated prioritization that supports the mission of salmon recovery in the basin, 

incorporates updated and improved data sets, and builds upon lessons learned over the past 8 years, 

to guide salmon recovery effort for the next 10 years. 

Objectives: 

a. Evaluate limiting factor priorities.   

b. Articulate and solidify restoration goals and define both short term and long-term restoration 

objectives for projects. 

c. Update and evaluate fish distribution and habitat use date collected for the WDFW in basin 

Tucannon Life Cycle Model. 

d. Evaluate native fish species. 
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e. Evaluation of tributaries and connectivity throughout the Tucannon basin. 

f. Evaluate project implementation and change detection information. 

g. Evaluate prioritize and incorporate project reaches 2-5 in winter rearing habitats. 

h. Produce a prioritized list of projects and designate implementers. 

i. Identify and prioritize adaptive management actions. 

 

Background & Project Summary:  

Background: In April 2011, the CCD completed work with Anchor QEA to conduct the Tucannon River 

Geomorphic Assessment and Habitat Restoration Study (Anchor QEA 2011 April).  Later that year, 

focusing on the high-priority areas for Tucannon spring Chinook, the CCD in partnership with the 

SRSRB, coordinated the development of a habitat restoration plan for the Tucannon River from RM-20 

upstream to RM-50: the Conceptual Restoration Plan (Reaches 6-10), Tucannon River Phase II (Anchor 

QEA 2011 Nov).  In 2012, the CCD, and the SRSRB work to complete the Conceptual Restoration Plan 

for reaches 2-5, completing the entire lower 50 miles of river in the Integrated Species Restoration 

Prioritization Tucannon River (Anchor 2012).  The assessment and restorations plans have provided the 

“marching orders” for the Program and the implementers beginning in 2011 through 2019. 

Summary:  Since the 2011 assessment and conceptual project prioritization efforts, the Tucannon River 

has undergone significant restoration of floodplain and channel complexity, resulting in some notable 

geomorphic change in areas of targeted restoration projects as well as through natural processes in 

areas deliberately untreated.  The 2011 assessment identified data gaps that would have been useful in 

analysis and project area prioritization.  Since 2011, many of the data gaps have narrowed particularly 

in temporal and spatial fish distribution.  In addition, the use of blue-green Light Detection and Ranging 

(LiDAR) and aerial photographic data have become more widely used, enabling the development of 

topographical data sets and analysis methods for the entire Tucannon River that can be used to 

evaluated changes caused by restoration and track progress within the basin.    

The goal of the Habitat Prioritization and Conceptual Restoration Plan (HPCRP) is to provide an 

updated prioritization of both the limiting factors and the conceptual restoration areas.  Additionally, 

this prioritization builds on the 2011 Geomorphic Assessment to outline a methodology for project 

prioritization and evaluation, that is measurable and repeatable as restoration efforts continue and 

additional data become available.  Finally, the prioritization will recommend restoration strategies for 

each project area “that can be implemented” to improve performance metrics used in the analysis and 

prioritization and help track progress toward goals and objectives laid out in the updated plan. 
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Project Area Prioritization:  The following is a description of the project prioritization approach being 

developed for the Tucannon basin as part of the Tucannon Conceptual Restoration Plan (Anchor QEA 

2019) update.  The prioritization methodology was not finalized in 2019 and remained in draft form by 

the writing of this report.  The following description is paraphrased from the draft report (Anchor QEA 

2019) and will be updated in the 2020 annual report.   

“The prioritization methods developed for the updated plan, attempt to combine the raw assessment 

results from the Geomorphic Assessment in such a way that prioritized projects will be the most 

effective at reaching the objectives described in Table 5-1.  A total of eight analysis results (shown in 

the first column of Figure 5-1) were produced directly from the methods described in the Geomorphic 

Assessment.  The first step in the prioritization is to weight similar analysis results into the primary 

geomorphic metrics shown in the third column of Figure 5-1: Complexity, Connectivity, and Excess 

Transport Capacity.   

Figure 5-1  

Prioritization Flow Chart From Analysis Result to Final Prioritization 

 

 

In order to combine similar analysis results into the three geomorphic metrics used in this prioritization, 

weights were assigned to each analysis result, which were then summed to produce the final metric 

value. Table 5-3 provides the weights for both complexity and connectivity. It should be noted that the 

analysis result for Excess Transport Capacity is the only result that factors into the Excess Transport 

Capacity metric and therefore does not need to be weighted at this step of the prioritization.  

Table 5-3  

Complexity and Connectivity Weighting 

Complexity Weighting Connectivity Weighting 

Analysis Result Percent Weight Analysis Result Percent Weight 

Low-Winter Flow Complexity 40% Channel Aggradation Floodplain Potential 40% 
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Complexity Weighting Connectivity Weighting 

Analysis Result Percent Weight Analysis Result Percent Weight 

Mean-Winter Flow Complexity 40% Encroachment Removal Floodplain Potential 40% 

1-year Flow Complexity 20% Total Floodplain Potential 20% 

 

The complexity weighting in Table 5-3 favors the Low-Winter Flow and Mean-Winter Flow Complexity 

values over the 1-year Flow Complexity results due primarily to the fact that the mean-winter and low-

winter flows represent a significant portion of the hydrograph compared to the 1-year flow.  While the 

high-flow refugia provided by the complexity at the 1-year flow is important, the mean-winter and low-

winter flows better indicate habitat conditions as well as overall geomorphic processes.  Similarly, for 

connectivity, the Channel Aggradation Floodplain Potential and Encroachment Removal Floodplain 

Potential are favored in the weighting over the Total Floodplain Potential.  The Total Floodplain 

Potential represents the areas where benefit can be gained only by performing both floodplain 

connection restoration actions; while these areas still have value, they would require more restoration 

effort for similar benefits and therefore are weighted lower.  For a complete explanation of why the 

Total Floodplain Potential is different than the simple sum of the other two metrics, see the Geomorphic 

Assessment (Anchor QEA 2019). 

The next step in the prioritization process is to rank, classify, and score each project area in each of the 

three metrics (Complexity, Connectivity, and Excess Transport Capacity).  Project areas are ranked from 

best to worst by the scores determined in the previous step.  Each project area then has a rank for each 

metric and can be classified and scored according to the classification and scoring systems outlined in 

Tables 5-4, 5-5, and 5-6.  

The need for this step comes from the fact that the most benefit from restoration actions does not 

necessarily come from the projects that rank the highest.  Because restoration work has been 

performed in this watershed for > a decade, some areas already have excellent complexity and rank the 

highest in that metric, and performing additional complexity-targeted restoration work on these areas 

would provide very little benefit.  Therefore, through discussion with the basin technical team, it was 

decided that the classification and scoring system for complexity would not target the best or the worst 

ranked project areas in complexity but rather those with moderate complexity scores as shown in Table 

5-4.  This approach takes into account that the moderately complex reaches still have the opportunity 

to improve in complexity, but they are also not so homogenous that a great deal of restoration work 

would be required to raise the complexity.  Table 5-4 describes the concepts behind the classifications 

and scoring for Complexity.  
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Table 5-4  

Complexity Classifications and Scoring 

Percentile 

Rank Class 

Class 

Score 

Metric 

Score 

Threshold1 Class Conceptualization 

90th to Top 1 0 0.471 

Project areas in this class are the most complex in the assessment area 

and therefore have very little additional complexity potential to be 

gained. Restoration efforts targeting complexity should focus instead 

on raising other project areas towards this level. 

60th to 90th  2 3 0.206 

Project areas in this class have moderately high complexity scores, 

such that restoration efforts should quickly achieve gains in the 

complexity of the reach pushing it towards the upper 10% of project 

areas. These project areas should be a secondary target for 

complexity-focused restoration efforts.  

40th to 60th  3 5 0.177 

Project areas in this class have the most potential for complexity gains 

and may currently be subpar for geomorphic processes and habitat 

conditions. The high potential in these areas means any effort will 

provide excellent benefit. These areas should be the primary target of 

complexity-focused restoration efforts in order to maximize benefit 

for effort.  

10th to 40th  4 1 0.095 

Complexity in project areas of this class falls below average for the 

assessment area, and complexity-focused restoration in these reaches 

should only be targeted after areas where it will be easier to maximize 

the benefit gained for the effort. These areas should be the last 

targeted for restoration focused on complexity.  

Bottom to 

10th  
5 0 0 

Project areas in this class are the least complex in the assessment area 

and would likely require a large amount of restoration effort to make 

only marginal gains in complexity. Restoration efforts for complexity 

should focus on areas with more easily achievable complexity.  

 

Notes:   

1. This is the score that defines the lower limit for the corresponding classification for this metric. These data can be used to track 

progression of project areas and compare to how they would rank according to the levels of this assessment, as new restoration 

projects are complete and new data become available.  

2.  

Unlike complexity, the connectivity analysis results, and therefore the connectivity metrics, already 

inherently measure the potential of the project areas to reconnect the floodplain at the 2-year event.  

Therefore, the project areas that would gain the most benefits from reconnecting floodplain with the 
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least amount of effort will already be ranked at the top, and as such receive the highest scores.  It 

should be noted that the floodplain connectivity metric reflects the potential for each project area as 

they currently stand.  Should events occur, such as channel bed aggradation that opens more floodplain 

potential, or land ownership change that makes floodplain area designated “unobtainable” become 

available, the potential of a project area could change drastically.  For more information about what 

the Floodplain Connectivity Potential analysis results represent, see the Geomorphic Assessment 

(Anchor QEA 2019). Table 5-5 describes the concepts behind the classifications and scoring for 

Connectivity. 

 

Table 5-5  

Floodplain Connectivity Potential Classification and Scoring 

Percentile 

Rank Class 

Class 

Score 

Metric 

Score 

Threshold1 Class Conceptualization 

75th to Top 1 5 0.235 

Project areas in this class have the most floodplain potential, 

indicating that restoration efforts have the potential to raise the 

percentage of connected area to the highest potential based on 

current conditions. These should be the primary target of floodplain 

reconnection restoration actions.  

50th to 75th  2 3 0.204 

Project areas in this class score above average for floodplain 

connection potential and should be a secondary target for floodplain 

reconnection restoration actions.  

25th to 50th  3 1 0.155 

Project areas in this class have below average floodplain connection 

potential and should be the last group of project areas targeted for 

floodplain reconnection restoration.  

Bottom to 

25th  
4 0 0 

Project areas in this class have the least floodplain connection 

potential. This can either indicate that the project area is not well 

connected and has little room for improvement, or it is very well 

connected and there is little else to be connected via restoration 

efforts. In either case, these should not be targeted for floodplain 

reconnection actions, based on their current conditions.  

Notes:  

3. This is the score that defines the lower limit for the corresponding classification for this metric. These data can be used to track 

progression of project areas and compare to how they would rank according to the levels of this assessment, as new restoration projects 

are completed and new data become available.  

 

Similar to the connectivity metric classifications, projects that rank highly in Excess Transport Capacity 

indicate that these are the project areas where the balance of sediment transport to slope is out of the 

ordinary.  Therefore, project areas that rank high in the Excess Transport Capacity metric are those 

where efforts to balance sediment transport and allow more in-channel sediment deposition should be 
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focused.  The percentile rank where the classes change for the Excess Transport Capacity metric were 

chosen based on distinctive threshold values where the actual transport capacity score is much different 

from those ranked directly around it.  Additionally, below 50% already indicates that the project area is 

at or below the transport capacity for the reach and will not require any restoration focused on 

restoring sediment transport balance. For more information about what the Excess Transport Capacity 

analysis results represent, see the Geomorphic Assessment (Anchor QEA 2019). Table 5-6 describes the 

concepts behind the classifications and scoring for Excess Transport Capacity. 

 

 

Table 5-6  

Excess Transport Capacity 

Percentile 

Rank Class 

Class 

Score 

Metric 

Score 

Threshold1 Class Conceptualization 

90th to Top 1 5 0.247 

These project areas have extremely high transport capacity for their 

slopes compared to what is typical in the basin, and restoration efforts. 

These project areas should be a primary target for restoration actions 

focused on sediment transport balance. 

70th to 90th  2 3 0.126 

Project areas in this class have significantly higher transport capacity 

than other project areas in this assessment. These project areas should 

be a secondary target for restoration actions focused on sediment 

transport balance.  

50th to 70th  3 1 0.00 

Project areas in this class have only slightly higher transport capacity 

than would be expected, and sediment transport balance restoration 

actions should only be targeted when other restoration actions are 

already considered for the project area.  

Bottom to 

50th  
4 0 N/A 

Projects areas in this class have a normal or less amount of transport 

capacity based on their slopes. 

Notes:  

1. This is the score that defines the lower limit for the corresponding classification for this metric. These data can be used to track 

progression of project areas and compare to how they would rank according to the levels of this assessment, as new restoration 

projects are completed and new data become available.  

 

The final step in the prioritization method is to take the scores for each project area based on the above 

rankings and classifications and weight them towards total importance for restoration.  The Complexity 

and Floodplain Connectivity Potential metrics each provide 40% of the final score towards the 

prioritization ranking and Excess Transport Capacity was valued less at 20%. Over the period of 

restoration activities since the last assessment, complexity and connectivity have become recognized as 

the primary indicators of restored geomorphic processes in a reach.  The specific restoration actions 

and strategies used to restore complexity and connectivity are all major influences on the larger 
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geomorphic processes ongoing in the reach, and will drive the achievement of the program goals and 

objectives.  However, it has been increasingly recognized that some reaches simply do not have the 

easily transportable sediment supply within the active channel to induce the geomorphic processes that 

bring about both complexity and connectivity. For this reason, the Excess Transport Capacity metric is a 

valuable tool in identifying why geomorphic processes have not been restored in some areas where 

restoration actions targeted complexity and connectivity objectives.”   

 

With guidance and input from the Regional Technical Team, individual reach-scale projects identified 

through the conceptual restoration plan update will be prioritized for inclusion into a 3-5 year and 5-10 

year work plans.  The RTT will review and make recommendations for priorities on an annual basis, for 

individual projects being considered for funding approval by the SRSRB.   

 

During the update, the Program reconvened the Tucannon Coordinating Committee (TCC) to assist 

with the plan update, and to solicit and select project implementers.  The Tucannon basin has typically 

been implementer poor and has not had a funding base large enough to attract and support a large 

number of project implementers.  Therefor the approach has been to work collaboratively with all the 

parties conducting restoration in the basin and through committee identify projects that are well 

suited to their restoration strengths and capacity.  Outside of the existing Program implementation 

partners, no agencies have implemented projects in the basin, prior to the program or since.  This has 

allowed the program to continue a focus solicitation where the projects are identified and prioritized, 

and the sponsors are solicited for interest and availability to implement them.  Prioritizing the projects 

and soliciting the agencies and tribes to implement projects in committee has helped our process to be 

collaborative and effective over the past 8 years.  A complete description of project solicitation is 

outlined in the 2016 annual program report (Buelow 2017). 

 

Project Action Evaluation Approach:  In addition to the geomorphic analysis and project 

prioritization, the conceptual plan evaluates the habitat condition of each implemented project, taking 

into account multiple geomorphic features, and categorizes them into three tiers based on condition, 

from highest to lowest priority (Tier 1, Tier 2, and Tier 3).  The individual project area evaluation and 

conceptual restoration plan provide an in-depth look at the geomorphic processes and factors driving 

them.  A project area summary is developed for each project areas, which contains a project area 

description; an evaluation of geomorphic changes; a detailed breakdown of the analysis results, 

prioritization metrics, and recommended strategies for restoration, and conceptual restoration plans 

that would capitalize on current conditions.  
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The assessment also provides the GIS layers for a webmap, which is referred to frequently in the 

individual project area cut sheets and is essential for the interpretation of those narratives and 

evaluations.  

During the development of the evaluation process it was determined it would be valuable to review 

site conditions at all project areas including those where restoration actions were completed as well as 

where work had not taken place.  It was felt this would allow us to compare all project areas equally 

and help improve more habitat for the funds available.  This approach also allows us to compare 

prioritization metrics (Table 4) across both areas where restoration actions where implemented and 

those that had not received implementation actions over the past 8 years.  This approach will aid in 

tracking change over time across all projects and compare to past conditions.  We will also be able to 

adapt and capitalize on changing conditions by project areas to optimize habitat conditions across a 

wider area, attribute uplift to restoration actions and illustrate improvements in limiting factors. 

Individual project area evaluation summary sheets are separated into treated and untreated 

categories, which are further categorized into three tiers for prioritization.  Each of the categories and 

tiers provides slightly different information, but all follow the same general format.  The first section of 

each summary provides a general description of the project area and field observations noted during 

the Anchor QEA field staff site visit.  

The second section provides the geomorphic change evaluation, which is based on the analysis of the 

difference between the 2010 and 2017 LiDAR data sets, highlighting locations of material aggradation 

and erosion.  Geomorphic change trends are discussed in general in the Geomorphic Assessment, and 

these trends are identified in the geomorphic change evaluation for each project area summary.  The 

narratives refer often to the GIS layers in the “Change Analysis” layer group and locations are 

highlighted for discussion in the “Narrative Highlights” layer.  Treated project area include a description 

of the restoration actions performed on the reach, and further evaluates whether the geomorphic 

changes seen in the project area are the result of those restoration actions.  

The final section included on the summary sheets provides a discussion of the individual geomorphic 

analysis results, the resulting prioritization metrics, and an interpretation of what these metrics 

indicate about the geomorphic processes occurring in the project area.  Based on these 

interpretations, as well as the GIS data, restoration strategies and basic methods for implementation.   

Each project area summary sheet refers extensively to the data displayed on the GIS layers provided as 

part of this assessment. In general, the GIS layers display all the data used to determine the analysis 

results and prioritization metrics. Table 5-8 provides an inventory of the GIS layer, its significance to 

the project area evaluations, and whether the data on the layer are used for prioritization.  Some 

layers, such as valley miles and valley centerline, are not directly used for prioritization but play an 
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integral part in the calculations of other metrics.  It should be noted that layers that are self-

explanatory, such as the 2017 aerial imagery and 2017 river miles, are not listed but are provided as 

part of the GIS layer package for this assessment. 

 

Table 5-8  

Inventory of GIS Data used in Project Area Summary Sheets (Draft Tucannon Conceptual Plan 2019) 

GIS Layer Significance to Analysis Results 

Contributes to 

Prioritization? 

Pools > Pools 
These areas were the final areas counted towards the pool 

frequency analysis.  
No 

Pools > Depth Range 
These areas show whether the pool classification was generated 

based on void data or meeting the depth threshold. 
No 

Islands > 1-year Islands 

and Water Surface 

These layers show the islands that drive the 1-year complexity and 

the water inundation shape they are derived from. 
Yes 

Islands > Mean-Winter 

Flow Islands and Water 

Surface 

These layers show the islands that drive the mean-winter flow 

complexity and the water inundation shape they are derived from. 
Yes 

Islands > Low-Winter Flow 

Islands and Water Surface 

These layers show the islands that drive the low-winter flow 

complexity and the water inundation shape they are derived from. 
Yes 

Floodplain Connectivity > 

Unobtainable 2-year and 

5-year 

The unobtainable floodplain layer shows areas that would have 

been available or disconnected, but were deemed “unobtainable,” 

mostly due to the presence of pivot irrigation infrastructure. 

Not Directly 

Floodplain Connectivity > 

Available at 2-year 

This area minus the disconnected at 2-year represents the 

floodplain currently connect at the 2-year event. 
Yes 

Floodplain Connectivity 

>Available at 5-year 

This layer shows all areas connected or disconnected at the 5-year 

event. It represents the total potential for the floodplain. All of the 

analysis results are shown as a percentage of this area. This area 

minus the available at 2-year and both disconnected areas 

represents the Channel Aggradation Potential analysis result. 

Yes 

Floodplain Connectivity 

>Disconnected at 2-year 

This layer shows the areas that contribute to the Encroachment 

Removal Floodplain potential analysis result. 
Yes 

Floodplain Connectivity > 

Disconnected at 5-year 

The area in this layer, minus the disconnected at 2-year, represents 

the portion of the Total Floodplain Potential that is in addition to the 

Channel Aggradation Potential and Encroachment Removal Potential.  

Yes 

Change Analysis > Channel 

Trace Comparison 

This layer shows the channel trace from the previous assessment 

based on the 2011 aerial imagery, as well as the channel trace from 

the 2017 aerial imagery. Areas where these overlap are hatched so 

channel avulsions and migrations are easy to see. It should be 

noted that the 2017 aerial imagery was flow at a higher flow event 

than the 2011 aerial imagery and accounts for some of the non-

overlapping channels.  

No 
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GIS Layer Significance to Analysis Results 

Contributes to 

Prioritization? 

Change Analysis > 

Topographic Difference 

This layer shows the areas of positive or negative differences in the 

2017 and 2010 LiDAR data sets. 
No 

Change Analysis > 

Narrative Highlights 

This layer puts boxes around areas of geomorphic change seen 

with the Topographic difference and highlighted for discussion in 

the Geomorphic Change Analysis narrative for each project area.  

No 

Relative Elevation > All 
These layers show the elevation of the floodplain relative to the 

nearest point on the river thalweg.  
No 

 

2019 Monitoring Efforts in the Tucannon Basin: 

 

Since 2018, both the Columbia Habitat Monitoring Program (CHaMP) and then the Action Effectiveness 

Monitoring (AEM) programs were discontinued in the Tucannon Basin leaving a monitoring gap not yet 

filled by another monitoring programmatic.  The Program has continued to use the protocol and 

metrics developed for the Tucannon in coordination with CHaMP, in a significantly paired down 

protocol, to collection of habitat data for project implementation reporting.  The Program is exploring 

opportunities to modify the existing protocol into an effectiveness evaluation and change detection 

monitoring protocol.  In 2019, the Program worked to develop restoration metric which addressed the 

habitat limiting factors (Table 1) are discrete and measurable (Table 4).  In 2018-19, the rapid habitat 

survey protocol conducted as part of the SRSRB’s project implementation and maintenance strategy 

were conducted across the portfolio of project (N=14) areas where significant implementation actions 

had been implemented since 2012.  All projects had at a minimum of a pre-project survey and a post-

project survey conducted immediately following implementation before the first freshet.  The dataset 

was compared to the pre-project and as built conditions for LWD key pieces (>6 m long & >30cm dia), 

pool frequency and perennial side channel length metrics (Figure 22 –Figure 24).  This approach when 

compared to the remote sensing approach outlined in the conceptual restoration plan allows 

practitioners to make determination on effectiveness and current condition trajectory in real time. 

 

In 2019, all the project areas treated for the LWD objective of > 2 key LWD pieces per bank full width 

were meeting or exceeding the objective (Figure 22), and most showed significant increase over pre-

project conditions.  It is important to note that to maintain LWD key piece volume objective most 

practitioners set individual project objects higher than the long-term goal to maintain sufficient 

volumes over time.  All projects surveyed exhibited increased pool frequency following 

implementation of restoration actions and the majority showed a continuing increasing trend following 

the as built condition (Figure 23) 2 years following construction.  Pool development is highly dependent 

on river forming flows to drive streambed deposition and scour in the Tucannon, illustrated by the pool 
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frequency response following the 2017 flood event, which mobilize bed-load.  Stream flows in the 

Tucannon since the initiation of large restoration actions in 2012 had been relatively low with an 

exception in 2017 (Figure 8).  A significant flow did occur in February 2020, which will be the eighth 

largest flow on record for the Tucannon and nearly double the flow observed since restoration began 

in 1998 (Figure 8).  In the summer of 2020, the SRSBR will work to complete additional surveys to see 

how the larger 2020 flood flows effects the priority metrics of channel complexity, floodplain 

connectivity and stream power.  Then we will determine if the habitat metric are performing to the 

objectives set in the plan.  

 

The channel complexity metric described in the draft Conceptual Plan update can be sampled either via 

remote sensing LiDAR data and modeling or by simple field delineation of perennial side channel 

length and connection nodes, as summarized in the rapid habitat survey protocol.  Channel delineation 

has been performed at base summer flows (~65-90~ cfs) for each project area prior to implementation, 

following implementation during the as built survey and at least one time 2 water years following the 

as built survey.  These data sets are being used to measure channel complexity in conjunction with 

pool frequency and LWD key piece frequency.  In 2019, and analysis of perennial channel length found 

nearly all projects treated with LWD to have increased in total perennial side channel length from pre-

project to as built condition (Figure 24), with a continuing increasing trend over time for most project 

areas. 

 

One goal for this trend monitoring approach will be to incorporate a number of representative control 

sites where restoration are not likely to occur, for the purpose of providing greater inference over 

observation across the basin.  An additional analysis that we will try to incorporate in the monitoring 

plan will include conducting a post hoc analysis of side channel complexity across all project areas from 

the water surface areas created from the 2010 LiDAR and Geomorphic Assessment conducted in 2010 

and summarized in the 2011 Assessment.  Although this analysis will not provide a comparison to low 

flow (not available from the 2010 LiDAR data) it would provide a 2010 baseline complexity value for 

the winter mean flow (the flow level the 2010 LiDAR data set was collected at). 

 

 

WDFW Fish Monitoring & Life Cycle Modeling: 

The WDFW Research Lab and fish program conducts fish in fish out using four in basin pit tag arrays 

(Figure 10) in combination with in basin pit tagging to track future ocean returns and expands those 

numbers using spring Chinook redd surveys annually.  In 2013, 2014 and 2017, WDFW built and tested 

an in basin lifecycle model for juvenile spring Chinook survival (Crawford 2019).  The study tagged 

juvenile Chinook and steelhead in the upper basin during the late summer early fall on and near the 
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spawning areas (Figure 11) prior to emigration from the system and tracked them through the lower 

Tucannon River pit array (Figure 11).  Findings from this study indicate a higher than expected winter 

mortality of spring Chinook pre-smolts in the middle and lower Tucannon than previously known 

(Crawford 2019).  Habitat actions to this point have focused on the upper and middle river reaches 

between RM 20- RM 50, based on previous understanding of fish use and migration timing.  The 

expanded understanding of fish behavior and migration timing has lead habitat technical experts to 

increase the priority for project areas in the middle and lower river where work has not previously 

been implemented, focusing on increase channel complexity and floodplain connectivity.  

 

We feel that one of the most appealing measures of effective habitat restoration would be improving 

returns of spring Chinook, and steelhead, however we acknowledge this to be a longer term goal than 

often expected, by funders, the public and frankly ourselves.  We all must exhibit caution in using 

adults as a measure of successful habitat restoration.  Time will be required following restoration 

action before the habitat can improve (from 1-5 years) depending of flow (Figure 8) and then 

population response to the habitat can take generations.  The Program has developed model to display 

the time lag from when projects are implemented against brood years for Chinook following their life 

history to when we should expect them to return (Table 5).   As part of the Conceptual Restoration 

Plan update, the Program is working to further develop and design habitat goals and objective that 

stand on their own, are measurable and quantifiable.  We will work with project implementers to use 

the project goals and objective to help us track recovery and set restoration expectations, which will 

aid in demonstrating positive changes in the watershed. 

 

Climate Change  

Climate change forecasts for the Blue Mountains predict increasing ambient air temperatures by 2.4-

3.1 °C by 2050, with a slight increase in winter precipitation illustrated using the geospatially from 

Oregon State University as of 2019, (Figure 25) (Halofsky 2016, OSU 2019).  It is not clear if an increase 

in precipitation would be snow or rain, but decreasing snowpack is predicted.  Decreasing snow pack 

will alter hydrology by decreasing winter storage and increasing runoff and potentially reducing 

summer base flows.  Hydrology in the Tucannon Basin particularly peek flows driven by rain on snow 

events, producing the large peek flow floods in mid-winter.  Reducing snowmelt into summer will have 

negative impacts on summer flows and negatively influence water temperatures.  August mean water 

temperature in the Tucannon River priority reaches, may increase on the order of 1.4°C and 2.4°C by 

the years 2040 and 2080 (http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html).   

 

Changes in hydrology and water temperature under impaired river conditions will have a large 

negative impact on spring Chinook and other salmonids in the Tucannon under degraded habitat 
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conditions.  Increases in winter peek flow will increase bed scour and deposition affecting redds and 

over winter survival.  Earlier peek flows and lower summer flows will affect migrating adults as well as 

impact out migrating smolts reducing survival.  Lower summer base flows will also exacerbate summer 

high temperature affecting summer survival and could reduce carrying capacity. 

 

The projects and restoration actions outlined in the Conceptual Restoration Plan (Anchor 2011 April) 

are focused on channel complexity and floodplain connectivity actions that buffer against the impacts 

of climate change.  The Tucannon may have a head start in buffering against climate change, brought 

about by increased wood loading in the headwaters following forest fires in 2005 & 2006, increasing 

natural storage.  In fact, it would appear that the watershed is responding to changes brought on by 

natural process, leading the program and partners to mimic natural wood loading in project designs.  A 

review of precipitation, stream flow, water and ambient air temperatures was prepared in 2017 as part 

of the Programs Annual Report (Buelow 2018) which indicates base stream flow increasing while 

precipitation is remaining constant.  Summer water temperature has also declined since the early 

1990s and continues to be remain lower than it was in the 90’s when salmonids were being listed 

under ESA.  The SRSRB plans to continue to monitor this trend as conditions change in the basin.   

 

The Program partners share restoration objectives and implement restoration actions that lead to 

increasing channel complexity and floodplain connectivity, including removing confining features, 

increasing channel complexity and floodplain connectivity.  Future projects implemented in the 

watershed will continue to increase connectivity of channel and floodplains, increase side channels and 

floodplain storage by reducing incision and increasing riparian vegetation.  

 

Adaptive Management; 

The Program and the partners have been working to formalize a practical approach to evaluate 

completed projects so that lessons learned are rapidly incorporated into future project designs.  

Through the open Program format practiced during design review this has been occurring, with the TIC 

and RTT providing comments during design review and discussions.  To date this has served the 

Programs need, but we are currently working to formalize the approach into the Conceptual Plan 

update by 2020.  Most of the projects implemented to date have goals and objectives that are 

measurable such as LWD volumes, pool densities and floodplain connectivity area.  The Program has 

been working with implementers in the development of ad hoc goals and objectives where they were 

not previously well defined.  We have been utilizing rapid habitat surveys to observe and document 

increasing channel complexity (RCI), floodplain connectivity, pool frequency and LWD densities as a 

way to evaluate changes within projects from pre-project to post project and following high flow 
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events.  This approach allows us to observe change and evaluate rate of change to determine the 

appropriateness of additional actions within project areas.   

 

 

Lessons Learned:  2019 Update 

Over the past few years, the Program has been trying to collectively compile lessons learned in 

conducting large-scale implementation projects.  The following section lists a number of them. 

 

1. In the highly impacted Tucannon River, pool formation is largely driven by gravel deposition not 

river been scour.  This the case due to the loss of mobile gravel and cobble during past flood 

event and the legacy bed armor that is resistant to scour during average flows. 

2. Following larger flood flows it may be prudent to visit project sites where large component of 

the LWD was intended to be mobile, and assess the remain effective wood load.  High flows will 

deposit lots of material high above regular flood inundation rendering those materials 

ineffective in the end. 

3. In setting up a large scale, restoration program the Geomorphic Assessment and Conceptual 

Restoration plan used in the Tucannon has been very effective. 

4. In developing bid requests, materials like root ball trees we have had a positive and reduce 

price in purchasing the entire tree having the tops delivered and used a racking and poles.  

Often the mark up per tree is minimal and provides quality material at a minimum price. 

5. We often break projects up in the public bid process so that smaller operators can bid on pieces 

of the work.  We find that this helps us get more bids per item and reduces the overall cost of 

projects.  Also employing contractors from the communities where we have been working has 

created advocates for restoration. 

6. From the time the Assessment starts, you will need 2-3 years minimum before the first project 

implementation. 

7. A project that requires engineered design may take up to 3 years to complete.  One year to 

conceptualize, and develop preliminary design, one year to permit and finalize design, stage 

and build and one year to close out and plant. 

8. Free wood is not free!  Make sure the materials you are receiving meet the specification of your 

needs and are of quality that will last in the environment, there is a lot of cost in transporting 

and storing materials, and while they are stored they will begin to break down and shorten the 

effective lifespan instream 

9. A number of strategically placed stabile structures systematically placed in mobile LWD will 

help maintain a more even distribution of materials over time and following flood events. 
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10. The placement of over stabile structures that are intended to rack materials before leaving a 

project area can be very effective. 

11. During flood events visit your projects and meet with landowners to show them you are 

interested and there to help if things come unraveled.   

12. Expectations for projects need to be set at a level that is achievable and plan on multiple 

treatments in some tough areas.  It took 150 years to pull a lot of these areas apart its going to 

take a while to fix them. 

13. Fish can respond slowly.  Chinook have a long life history and it will take a couple of their 

generations to see effect at the population level.   

14. Restoring river channel function and proving adequate floodplain is an effective way to restore 

Chinook habitat, improving riparian habitat, flow and temperature. 

15. It is very helpful to develop cartoon models for some of your most important restoration 

objectives; an example is floodplain in the Tucannon.  This will help you and the project 

stakeholders understand and visualize the restoration objectives. 

 

 

NWPCC Staff Recommendations 

The SRSRB, in coordination with BPA, began work in 2017 to address the NWPCC staff 

recommendations made in the June Decision Memo to the NWPCC.  We continued in 2019 to be 

committed to making positives changes in our umbrella project in response to ISRP’s review and 

NWPCC staff recommendations.  To initiate these changes the Program and its partner are nearing 

completion on an update to the Tucannon Conceptual Restoration Plan and is addressing staff 

recommendation in the new plan.  The following summarize progress toward addressing the 

recommendations: 

 

#2 Measurable Objectives- 

The SRSRB developed recovery and restoration goals and objectives in the Salmon Recovery Plan for SE 

Washington (2005), and further refined them in the Tucannon Conceptual Restoration Plan (2011).  In 

the current restoration plan update the Program is working to make the Program metrics quantifiable 

and measurable at both the project and program level.  While the Program can generate short-term 

objectives (3-5 years) based on the current portfolio of projects identified and their expected 

outcomes (2011 Conceptual Restoration Plan), long-term objectives (5-10 years) will be based on the 

outcomes of the Conceptual Restoration Plan update 2020.  The Conceptual Restoration Plan long-

term objectives beyond 2020 will be based on all the following considerations -FCRPS BiOp process, 
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resulting BPA mitigation commitments, regional prioritization of projects (also conducted within the 

plan), and funding coordination. 

Short-term objectives: At the project scale, we have worked with sponsors and partners to identify 

project-specific objectives during project development and design phases.  Currently these objectives 

are based on habitat outcomes for species and life stages.  We are currently developing ways to roll 

these project-scale objectives up in a meaningful way as part of the Conceptual Restoration Plan 

update  

Long-term objectives:  The most useful type of objectives would be those that help the Program and 

BPA make decisions about project prioritization, funding, and design.  The Conceptual Restoration Plan 

update will result in a comprehensive, prioritized regional project list with associated project outcomes 

related to fish, habitat, and population productivity and viability (expected early 2019).  Based on the 

needs identified in the updated Conceptual Restoration Plan, BPA mitigation commitments, funding 

coordination, and expected BPA funding it may be possible to select the set of Program projects and 

layout meaningful objectives beyond 2026.  This would allow the Program and BPA to forecast 

potential habitat or fish-related outcomes further into the future.  

The SRSRB and Program hope to be able to track progress toward meeting objectives through the 

reforms to the M&E programs in the basin, but currently there are few monitoring effort aimed at 

measuring fish and habitat outcomes at project sites or project reaches.  The draft Conceptual 

Restoration Plan (Anchor 2019) identify a number of prioritization weighting metric collected through 

remote sensing (LiDAR) and rapid habitat surveys (implementation monitoring) to evaluate outcomes 

at sites (e.g. PA3) where measurable objectives have been developed.  One particularly interesting 

outcome will be modeling channel complexity before and after project implementation for low flow, 

winter flow and the 1 year flow interval, described in the draft Tucannon Conceptual Restoration Plan 

(Anchor QEA 2019 Oct).  This type of modeling may allow us to develop and track changes in habitat 

fish capacity and suitability over time.  The Program is investigating thhe potential for animation of 

these models on line at Tucannon.org hosted by CTUIR, to streamline data QA/QC and progress 

reporting.  Collectively, the Program and partners are developing a streamline monitoring plan in 2020, 

which will focus on a subset of limiting factors we find most effective for capturing Tucannon priorities 

and that are quantifiable and measurable.  The goal would then be to use as much remote sensing 

information and approaches that are animated (reproducible) to reduce the effort and subjectivity of 

larger more complicated monitoring efforts.   

#3 Use of Data and Information-The Program and our partners continue to rely on existing literature 

and the Tucannon Assessment and Conceptual Restoration Plan to inform our review of the biological 
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benefits of proposed habitat actions.  The current Restoration Plan update is focusing on integrating 

new date where it is available both locally and in literature. 

 

#4 RM&E-The SRSBB is involved in the NWPCC effort to develop an M&E Strategy and is open to any 

guidance that could improve data and information available for project selection, design, 

implementation, and evaluation if and when it is developed.  The Program will provide the NWPCC 

with the finding of our local technical team in the development of a streamlined monitoring plan for 

the Tucannon basin. 

 

#5 Screening Criteria- 

The Program and BPA, through coordination with the SRSRB Regional Technical Team, continue to 

consider and incorporate information on climate and are developing priorities based on future 

predicted changes.  We currently have very little information on contaminants within the basin beyond 

the TMDL (WDOE 2010) for temperature.  Human population growth within the Tucannon basin in 

relation to real estate development has been relatively stable over the last decade with few new home 

being constructed.  There is some information regarding demands on natural resources identified in a 

WDFW studies conducted on public resource use on the Wooten Wildlife Area.  One avenue to track 

changes in land use the Program is utilizing from the LiDAR data collected in 2010 and in 2017 will be 

riparian habitat cover and height.  The Program feels that increasing trends in riparian cover would be 

an indication of stable growth and a deceasing trend may indicate increasing activity.   

#6 Information Gathering- 

The Program and partners continue to gather implementation and effectiveness monitoring data when 

it is available and summarize those data in annual and 3-year reports to the ISRP and NWPCC.  Projects 

in partnership with CTUIR generally have implementation monitoring conducted pre and post 

construction but very few have effectiveness monitoring.  Without dedicated funding for either type of 

monitoring for Programmatic Projects the information is limited and often inconsistent.  The Program 

has coordinated the development of a website and GIS supported database with the CTUIR in 2019, 

which will be available for release in 2020 at the domain Tucannon.com.   

#7 Monitoring Sites- The monitoring projects directly associated with the Program are input into 

monitoringresrouces.org but to this point the restoration project data is stored at 

hws.paladinpanoramic.com and Snakeriverboard.org.   
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#8 Two-Year Contracts- The SRSRB encourages the NWPCC to coordinate directly with BPA on the 

potential for two-year contracts for the umbrella projects. The Tucannon Programmatic would benefit 

from such a change. 
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One of many alluvial deposit, covering the Tucannon Rd following 7-8 inches of rain on February 5-6th. 

This deposit originated in a dry wash and was > 6 ft in depth over the road at ~RM 45 up-stream from 

Camp Wooten in PA3.  (Photo taken on February 11, 2020.) 



 

 

Figures 

Tucannon River Programmatic Summary 

Report 
Project #:  2010-077-00 

 

 

Annual Summary Report  
(Reporting Period January 2019 to December 2019) 

Contract: # 81783 

 

Figures 1 – 25 
 

PA-3   2019 Floodplain Connectivity 



 

 Figure 1:  The Tucannon River Watershed located in southeast Washington, is the downstream most tributary of the Snake River and 

makes up ~2% of the remaining anadromous zone in the Snake Basin.  The Snake River Salmon Recovery Plan (2011) priority areas for 

Snake River ESU spring Chinook and steelhead are highlighted in green (major spawning area) and yellow (minor spawning area) 

polygons, including the Tucannon, and Asotin Basins.  The Asotin spring Chinook population is believe to be functionally extirpated, 

however the tributary remains a wild steelhead sanctuary.  The two red arrows indicate the approximate upstream/downstream 

boundaries for the Tucannon Programmatic spawning and rearing habitat restoration priority reach.  In 2018, the programmatic 

initiated consideration of priority actions in reach 3-5 indicated by the dashed red oval. 



 

 

 

 

2011-2019 Tucannon Programmatic Implementation 

Figure 2:  The map above identifies the approximate locations of projects that have had restoration actions designed or implemented, as part of the Tucannon Habitat Programmatic between 2011 and 2019. 



 

 

 

 

2019 Tucannon Programmatic Implementation 

Figure 3:  Google Map of the Tucannon basin, from the headwaters in the Blue Mts. (lower) downstream to the Snake River (upper) located in SE Washington east of the City of Dayton.  The red dots indicate 

the approximate locations of the Programmatic supported projects and designs supported/funded partially or completely in 2019. 



 

 

 

 

 

 

 

Figure 4:  The Tucannon conceptual stream channel model developed for forested wandering gravel bed sections of the river.  This model illustrates a cross section model of the Tucannon River floodplain and 
riparian forests from pre-settlement through idealized restoration. Cross section A to B illustrate changes from pristine through a period of degradation leading to wide shallow river channels.  Cross section C 
illustrates a created condition with single narrow channel however confined which is a common conditions of the Tucannon.  Section D-F illustrate desired recovery trajectories for three different land use types, 
that all would benefit salmon and steelhead.  Section D, illustrates working landscape where occasional flooding is acceptable.  Section E, illustrates working lands with infrastructure protection needs and setback 
levee, and Section F a full wild land restoration.  All three approaches benefit salmon and using this approach has enabled us to extend restoration into private production lands. 



 

 

 

Figure 5:  Project Area 28 upper reach Phase I bathymetric DEM with 2 yr floodplain highlighted in a blue color ramp (2017 Nov 

data) and two aerial images captured during LiDAR surveys in 2010 (lower right) and 2018 (left).  The orange line in all three 

images represents the location of the setback levee built to minimize impacts to existing farm infrastructure caused by LWD 

placement (Note the orange line on the 2010 image represents the position of the yet unbuilt levee).  The two images show 

the change in channel form from single channel plain bed planform (2010) to an anastomosing channel best described as a 

stage zero bed form (Clure 2013) by 2018.  The two image were taken during the spring, at relativity similar flows.  In the 

upper left post project image some of the Phase I LWD structures responsible for developing and supporting the high degree 

of channel complexity are visible. 



 

 

 

 

Figure 6:  Floodplain connectivity through removal of channel confining structure in the Tucannon occurs in two primary forms.  One involves the removal of river levees placed on the riverbank for the purpose of containing 

flood flows and channel migration and the second involves the creation of pilot channels.  The relative elevation model (left) illustrates the low-lying floodplain (dark blue-purple indicating lowest ground) cut off from the river 

by levee indicated by red arrows.  Floodplain in the Tucannon is also disconnected by gravel berms placed in flow paths to prevent flooding into them (example indicated by the white arc).  Following levee removal it is often 

necessary to remove these berms or cut pilot channels to initiate flows into areas like the one highlighted by the yellow oval.  Right images show a before after image of a levee breach constructed in 2015 on private property. 



 

 

 

 

 

 

 

 

 

 

 

Figure 7:  The program partners within the Tucannon have used side channel re-connection actions to reconnect floodplain and increase River Complexity.  The upper map illustrates side 

channel reconnection in one project reach in the Tucannon (upper pre-project and lower post project, with the green lines being perennial, yellow being ephemeral and pink being 

reconnected tributaries.  The lower pictures illustrate channel conditions within reconnected side channel reaches. 

 



 

 

 

 

 

Figure 8:  Annual peek flows for the Tucannon River for the time period of record (1915-1917, 1929-1931 & 1959-2020) measured at the USGS gage in Starbuck WA.  The lower dashed red line 

indicate the approximate 1 yr.. return which is modeled to be 522 cfs, the 2 yr. return at 1,275 cfs. is indicated by the lower solid line, the upper solid line is the 5 yr. return at 2,845 cfs. and the 

25 yr. return modeled to be 6,969 cfs. (Anchor QEA 2011 Nov).  The dashed box indicates the time period in which the Tucannon Habitat Program has been conduction restoration within the 

Tucannon Basin. 



 

 

Figure 9:  The FY19 Programmatic implementation budget including BPA funds and acquired match.  In 2018, 

program match accounted for ~8% of the overall budget in the Tucannon.  Matching funds were mainly in the 

form of WDFW in-kind project engineering and SRFB grants acquired by CCD.  In 2018, ~87% of the program 

was used to implement projects with only ~13% going to administration, outreach, project designs and project 

effectiveness monitoring.  In 2018, WDFW initiated a levee removal and floodplain connectivity project at PA 

13 with will be matched to the PA13 project in 2019. 
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Figure 10: WDFW pit tag arrays located throughout the Tucannon River indicated by the red star (Bumgarner 

2017) 

 

 

Figure 11:  Tucannon River juvenile spring Chinook rearing seasonal habitat use described by WDFW using 

data collected during the 2013-14 Life Cycle Model (Cram 20017).  The large over winter reach from the 

mouth of Pataha Creek upstream to the Tucannon Hatchery weir highlights the heart of winter rearing.  The 

numbers 1-10 indicated the Geomorphic Reaches (Anchor 2011).  The reach 1-5 currently are not within the 

Programmatic priority reach. 



 

 

 

 

 

Figure 12:  Tucannon River Project Area 13 pre-project conditions in 2018.  The upper 

left image is the Tucannon Fish Hatchery weir and fish trap located at the upper most end 

of the project area.  The project reach is described as a combination of plain bed riffle and 

rapids (lower left and right images) caused and maintained by river levees and riprap.  The 

lower left image shows one of the river levees being removed (yellow arrow) in 2020 as 

part of the restoration project design for this reach. 



 

 

 

Figure 13.  Rainbow Lake is an off channel impoundment seasonally used to supply water 

to the Tucannon Fish Hatchery.  The reservoir was built through the Lower Snake River 

Compensation Program to mitigate for lost fisheries and is managed by WDFW.  Beginning 

in 2017, WDFW began implementing their floodplain management plan with the first 

project targeting reconfiguration of the impoundment funded by the State of WA, as a 

capital project.  The goals of this project were to reduce the impoundments 

encroachment on the floodplain, improve public fishery value and hatchery water supply.  

The objective that most aligned with the Tucannon Habitat program is the removal of 

~950 ft of the original reservoir dam (lower left image) and the creation of ~3.5 acre 

wetland on the previous inundated reservoir bed.  The reservoir was drained in 2017 

(upper right) and the new impoundment dredged to a new configuration and depth 

(lower left), leaving an area of ~5.5 surface acres.  In the fall of 2018, a new dam was 

constructed (lower left) excluding ~3.5 acres of reservoir bed (left two images), which was 

reshaped and planted with wetland species.  The wetland was planted in March 2019 with 

~3,000 willow, and ~500 cottonwood plugs and 250 river birch plugs.  Within the wetted 

perimeter ~500 Juncus and Carex native spp plugs were planted.   The wetland planting 

was conducted as a partnership between WDFW and the Tucannon Habitat Programmatic, 

it is anticipated that this wetland complex will be connected to the main-stem Tucannon 

River as part of PA13 being implemented in 2020-21. 



 

 

  

Figure 14:  Project Area 13 (PA13) is located between RM 39 – 40 just downstream from the Tucannon Fish Hatchery Weir (indicated by yellow arrow).  The above image is a 

pre-project relative elevation model with the existing 5 yr flood highlighted in blue tones from light to dark as water depth increases.  The project has been a multiple phase 

effort to reduce hatchery infrastructure encroachment in the floodplain, followed by increasing river channel complexity and floodplain connectivity.  The red long dashed line 

indicates the lake levee that was removed as part of the WDFW Floodplain Management Plan, and was relocated to the position of the yellow line.  The river is also leveed and 

incised as a result of past management and manipulations to accommodate past lake management, which has significantly reduced connectivity to the floodplain.  Beginning in 

2020, WDFW will begin to remove the two main river levees (red short dashed lines) and initiate channel reconfiguration including LWD structure construction.  The project is 

targeting side channel connection identified by the green lines.  One river levee will remain disconnecting a spring well collector used by the Tucannon Fish Hatchery (red line). 

 



 

 

 

 

 

 

  

Figure 15:  Project Area 13 relative elevation model developed from the 2017 LiDAR data set.  The image was taken in early April 2018 before Rainbow Lake was drained and reconfigured in July 2018 by WDFW.  

The red dashed line indicates the lake levee that was removed as part of the WDFW Floodplain Management Plan, and was relocated to the position of the purple line.  The river reach is both leveed and incised 

as a result of past management and manipulations, which has significantly reduced connectivity to the floodplain.  The blue color ramp is indicating the current 5 yr floodplain, which leads to the transport of 

river bed material through the reach.  With the reconfiguration of the lake and the removal of the 3 levee sections ( ~650’ highlighted in red & 925’ in red dashed line) and the placement of ~31 associated ELJ 

structures (See 60% design attached to contract #72044) it is anticipated that ~21.8 acres of floodplain would be reconnected at the 1 yr flood interval (area indicated by green polygons).  The reconnected wet 

lands are highlighted by the orange polygon.  Proposed and anticipated flow paths are highlighted on the previous figure (15). 

 

 

 



 

 

 

 

 

 

 

 

Figure 16:  The upper left image was 

taken in March 2019 and illustrates 

the upstream extent of the Rainbow 

Lake dam removal that took place in 

2018 as part of the WDFW lead 

Floodplain Management Plan.  The 

yellow arrow indicates the previous 

position of the dam/levee in all 

three images, where it was 

removed.  Following the removal of 

the dam the area that was 

previously lake bed was roughened 

with LWD (upper left).  In the spring 

of 2019, the created wet area was 

planted with wetland plants to 

establish native flora before invasive 

would take hold.  The upper right 

and the lower two images illustrate 

the establish of plants within the 

wetted flow path.  A flow path was 

developed through the previously 

inundated area (upper right) 

however this area remains 

disconnected from the river by 

levees which will be addressed 

during the implantation of PA13 in 

2020.  The lower right image shows 

the downstream end of the treated 

area. 
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Figure 17:  Project Area 17-18 is currently being designed by CTUIR in coordination with the Tucannon Habitat Programmatic.  In 2029, CTUIR worked with R2 Resource Consultant to advance a 

conceptual restoration plan for the ~3 mile reach into a preliminary design targeting the removal of unneeded river confining features, the placement of channel roughness features and the 

development of side channels  In 2020, CTUIR will work with the engineer and the landowners to finalize designs .  



 

 

 

 

 

Figure 18:  Tumalum Creek is a tributary of the Tucannon and currently is utilized by summer 

steelhead as spawning and rearing habitat.  The culvert at the Tucannon Road crossing is currently 

only 33% passable based on slope and drop out of the culvert.  The image above show the stream 

crossing with to images showing the entrance (upper right) and exit from the culvert (lower left). 



 

 

Figure 19:  Project Area 26 Phase II is located RM 25.85 to 26.7 of the Tucannon River on private lands just downstream from Marengo in Columbia County.  The map (above) illustrates the 30% 
Design sheet indicating the positions of logjam structure both in the wet channel and on the floodplain.  The orange line indicates the position of a levee setback constructed in 2012 following a 
levee removal implemented to open floodplain.  The levee set back was required to maintain protection of existing agricultural fields. 

 



 

 

 

 

Figure 20:   PA27/28 design Alternative 1 is focused on maximizing floodplain connectivity within the confines of private production farms and infrastructures.  The design concept 

is overlain on a DEM developed from the 2018 LiDAR dataset.  In total, 32 LWD structures are proposed to be placed within the 0.87 mile project reach. 



 

 

 

 

Figure 21:  Project Area 32 is located in an entrenched and disconnected reach but has 

opportunities to reconnect floodplain at <1 yr interval while maintaining existing agriculture.  The 

map illustrates the 1yr flood elevation in the blue color ramp.  The purple curves indicate the 

anticipated flow paths to be connected between the 1-2 yr flow events following LWD structure 

placement.  The red line indicated the position of a river levee that was removed (2019) and the 

yellow line the setback levee built to minimize impacts to the agricultural field.  The two images are 

pre-project photos collected in 2018, with the left one showing disconnected flow path and the 

right a part of the plain bed channel prevalent throughout the reach.  In early 2February 2020 a 25 

yr flood over topped the newly designed levee setback as designed at about the 3-5 yr flood interval 

(lower left). 



 

 

 

 

 

 

 

 

 

 

 

 

 

0

1

2

3

4

5

6

7

8

9

PA1 PA3 PA6 PA8 PA9 PA10 PA11 PA14 PA15 PA18 PA24 PA28.2 PA29

LW
D

 K
ey

 P
ie

ci
es

 /
 B

an
k 

Fu
ll 

W
id

th

# LWD Key Piecies / Bank Full Width

Pre-project Post-project Post-project + 2yrs Post-project + 4 yrs

0.0

10.0

20.0

30.0

40.0

50.0

60.0

PA 01 PA 03 PA 04 PA 06 PA 07 PA 09 PA 10 PA 11 PA 14 PA 15 PA 18 PA 24 PA 28 PA 29

N
u

m
b

er
 o

f 
P

o
o

ls
 /

 R
iv

er
  k

m

Tucannon River Pools (#)/ River km

Pre-pool/km Post-pools/km Post 2017 Flow Pools/km

0.00

0.50

1.00

1.50

2.00

2.50

3.00

PA 01 PA 03 PA 04 PA 06 PA 08 PA 09 PA 10 PA 11 PA 14 PA 15 PA 18 PA 24 PA 28 PA 29

K
m

 o
f 

si
d

e 
ch

an
n

el
 /

 r
iv

er
 k

m

Km of Perennial Side Channel pre River Km

Pre-project km/RKm Post_project km/Rkm Post-project +2yr km/Rkm Post-project +4 yr km/Rkm

Figure 22:  The number of LWD key pieces counted in rapid habitat surveys by SRSRB staff for project implemented between 2012 and 

2019.  All project have had pre and post survey plus at least one additional follow up survey following the 2017 high flow event.  LWD 

key pieces are >6 m long and 0.3 m dia.  The post project survey is capturing the as-built condition. 

Figure 23:  The pool frequency observed during rapid habitat surveys conducted by SRSRB staff, 2012-2019.  All project have had pre and 

post survey plus at least one additional follow up survey following the 2017 high flow event.  The post project survey is capturing the as-

built condition.  Pools in this survey are identified using the pool guidelines developed for CHaMP where pools are concavities in the 

stream bed and are considered slow water. 

Figure 24:   Perennial side channel length delineated during rapid habitat surveys conducted by SRSRB staff, 2012-2019.  All project have 

had pre and post survey plus at least one additional follow up survey following the 2017 high flow event.  The post project survey is 

capturing the as-built condition.  Side channels in this survey are identified using guidelines developed for CHaMP where side channels 

are < 1/3 the total flow and are separated from the main channel by islands exhibiting terrestrial woody stemmed plants. 



 

Mean Annual Precipitation Distribution, Tucannon River Basin 

 

 

 

 

Figure 25:   Annual mean precipitation distribution for the Tucannon Basin 
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Table 1:  Tucannon Programmatic Habitat (2010-077-00) Objectives 2018 as defined in the 2010 project 

proposal in cbfish.org (https://www.cbfish.org/Proposal.mvc/Summary/GEOREV-2010-077-00)  

Reduce channel confinement/increase floodplain connectivity 
so that no more than 30% river length is unnaturally confined. 
(OBJ-4) 

The desired outcome of this objective is improved channel 
function, increase stream length and side channel habitat, 
restored hyporheic conditions and riparian survival. 

Increase pool frequency to 15% of stream area (OBJ-3) The desired outcome of this objective is to increase stream 
depth, habitat complexity, substrate sorting, and promote 
stable pool-out habitat for spawning. 

Increase large woody debris to 2 or more pieces per channel 
width (OBJ-2) 

Add LWD to increase pool quantity and quality, promote 
development of side channel and backwater habitat and 
streambed aggradation to increase floodplain connectivity. 

Increase riparian function to 75% of maximum (OBJ-1) Restore and protect riparian species composition and density 
to improve canopy cover, riparian area (acreage) and riparian 
structure. 

Reduce maximum daily water temperature so that it does not 
exceed 72F at confluence of Pataha Creek (RM 11.8) (OBJ-5) 

The outcome of this objective is to improve water 
temperature, increase useable habitat, and expand the 
geographic range of spring Chinook. 

Decrease substrate embeddedness to 20% in all reaches 
above confluence of Pataha Creek (RM 11.8). (OBJ-6) 

The outcome of this objective is to increase egg survival, 
improve invertebrate species diversity and abundance, and 
increase interstitial spaces. 

 

Table 2:  Tucannon River Flood Discharges Values (cfs) (Anchor QEA 2019) 
 

Flow 

Chang

e 

(RM) 

Tributary/ 

Location Name 

Return Period (years) 
Maximum 

Avg. Winter 

Flow2  

1 2 5 10 25 50 100 

4.9 Kellogg Creek 595 1,548 2,728 3,869 5,861 7,850 10,379 323 

8.8 Smith Hollow1 552 1,435 2,528 3,585 5,431 7,275 9,619 300 

12.4 Pataha Creek 532 1,383 2,437 3,457 5,237 7,014 9,275 289 

14.9 Willow Creek 367 956 1,683 2,388 3,617 4,845 6,406 200 

35.8 Tumalum Creek 367 954 1,573 2,231 3,327 4,418 5,799 199 

38.1 Cummings Creek 348 906 1,474 2,090 3,106 4,117 5,411 189 

48.3 
Little Tucannon 

River 

284 738 1,192 1,691 2,512 3332 4,367 154 

50.4 Panjab Creek 267 694 1,109 1,574 2,334 3,094 4,058 152 

55.14 Above Panjab 168 436 723 1,026 1,545 2,072 2,745 145 

Notes: 

1. For the purposes of modeling, the discharge downstream of Smith Hollow was assumed to be equivalent to the discharge at the Starbuck gage. 

The highest monthly average flow during the months of January to May at the Starbuck gage.  
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Tucannon Habitat Programmatic 2012-2019

From To
Pre Project 

Pools

Post 

Project 

Pools

Pre Project 

Pools M/sq

Post Project Pools 

Area M/sq

1 2014 50.10 49.45 0.65 44 0.81 231 231 37 38 0 13 17 248 0.60 3.42 14 17 535 247

3 2014 48.10 46.80 1.30 108 1.38 271 271 21 42 0 4 118 389 0.6 2.31 29 51 652 1445

3 2018 48.20 46.80 1.40 330 1.56 608 960 82 58 12 10 77 981 2.31 5.54 31 38 845 1945

4 2018-19 46.80 46.70 0.10 19 0.10 25 28 2 5 0 0 10 33 5 5 49 67

6 2017 45.85 45.30 0.55 38 0.55 255 278 53 40 0 0 23 278 0.52 3.79 10 13 227 294

8 2017 44.95 44.40 0.55 74 0.71 153 186 23 26 0 0 33 186 1.40 3.61 12 16 180 604

9 2017 44.40 43.70 0.70 38 0.70 252 276 47 50 0 0 24 276 0.85 6.14 8 29 120 1143

10 2012 44.00 42.40 1.60 99 1.94 300 445 312 69 0 13 23 468 0.55 2.61 N/A N/A N/A N/A

11 2015 42.30 40.70 1.60 61 2.35 709 709 255 74 23 20 75 770 0.34 4.29 23 85 293 1927

13 2018 40.00 39.20 0.80 N/A 0.16

14 2014 39.20 37.70 1.50 64 1.64 712 647 65 71 17 50 697 0.36 3.96 30 43 757 1236

15 2014 36.95 36.35 0.60 55 0.89 597 417 79 46 0 37 55 472 0.81 6.98 18 54 1036 1506

18a 2017 34.25 33.13 1.12 55 1.12 549 549 123 49 29 41 28 577 0.49 5.12 28 53 950 2487

22 2014 30.00 29.40 0.60 10 0.63 36 36 0 8 0 0 10 46 0.16 0.71 14 14 N/A N/A

23 2015 29.05 28.40 0.65 35 0.75 51 51 0 12 0 0 35 86 0.46 1.14

24 2015 28.25 27.50 0.75 43 0.99 498 354 32 28 0 33 23 377 0.5 4.36 13 30 142 486

26 2011-2013 26.85 23.65 3.25 13 0.75 78 84 19 17 4 1 7 91 1.02 N/A 44 N/A 851

27 2011 23.65 22.85 0.80

28.1

28.2 2016-18 21.50 20.00 1.50 139 3.29 463 463 141 62 66 1 103 566 0.56 3.75 54 103 1820 3965

29 2018 20.00 19.35 0.65 9 0.65 129 129 81 25 0 17 4 133 0.15 2.16 6 24 239 251

32 2020 15.90 15.35 0.55 23 0.42 19 740

40 2014 4.50 4.00 0.50 17 0.36 70 70 32 52 5 7 17 87 N/A N/A

Pre-

Current # 

of key 

piece/wid

th(BF)

Post Project 

Current # of 

key 

piece/width(B

F)

Rapid Habitat Surveys
# of 

Floodplain 

Structures 

Added

# of single 

logs added 

(bb)

Natural Key 

Pieces Visible 

in Survey  

(bb)**

Rapid 

Hab/Post 

Survey Visible 

(#of key 

pieces) (dd)

Pre-project 

LWD Key 

Pieces (bb)

Placed 

LWD 

As-

built 

(mile) 

**

LWD Key 

Pieces 

added 

(bb) ***

Placed 

wood 

Visible in 

Survey (bb) 

****

Med LWD 

Debris 

Added (ee)

# 

Structures 

added (cc)

Project 

Area

Year 

Implemented

River Mile 

Treated
Main 

Channel 

Treated  

(mile) *

Table 3:  Tucannon Programmatic habitat restoration action accomplishments 2011-2019 measured using rapid habitat survey methods, including the project completed by Columbia Conservation District that the Programmatic 

was a technical partner.  Key for symbols in table; bb -  # of Key LWD Pieces >6m long & > 30cm dia, cc - # of multiple log structure added,  ccc - # of multiple log structures present in recent survey, dd - total number of post 

project wood in reach >6m long & >30cm dia, ee - # of medium LWD >6m long & 15-30cm dia, * Miles of main channel treated based on Anchor QEA 2011 Nov Conceptual Report reported project lengths, ** Miles of LWD Key 

Piece placed including main and side channel, *** Only placed wood counted during survey and visible, **** This includes the natural wood survey from 2014 plus the 10 natural key pieces in Phase II 2015, ~ This includes the 

natural wood survey from 2014 plus the 10 natural key pieces in Phase II 2015, ~~ Estimated in CHaMP Table Sheet Summary Piece Per BF-Width.  The project column also indicates the primary funding source for the project with 

blue indication the Programmatic, green indicating the Columbia Conservation District and yellow the proposed project to be completed 2016-19. 

 

 



  

 
 

Table 3:  Continued 

 

 

 

Tucannon Habitat Programmatic 2012-2019

Follow Up 

Date

# of Key 

Pices 

LWD

# of Pools 
Post Pools 

Area M/sq
Remove Set Back

Pre-

project

Post-

project

Follow 

up 

Survey

Perenial High Flow Enhance New Reconnect Perenial High Flow

1 2014 9/17/17 221 30 644 N/A 0.59 0 0 0.64 0.64 0.66 0.15 0 0.15 0.14 0.26 0.62 0.29 7.5

3 2014 9/22/17 327 50 1419 N/A 1.36 0 0 1.38 1.38 1.45 0.34 0 0.34 0 0 0.68 0.27 0.59

3 2018 9/10/18 N/A N/A N/A 1.4 0 0 1.45 1.45 N/A 0.47 0.26 0.73 0 1.42 0.47 1.68 15

4 2018-19 9/10/18 N/A N/A N/A 0 0 0.1 0.1 N/A 0.14 0 0.14 0 0 0.14 0 0

6 2017 8/30/19 239 32 1556 100 0.54 0 0 0.54 0.54 0.56 0.22 0.02 0.22 0.22 0.07 0.49 0.33 N/A

8 2017 8/30/19 213 21 1139 100 0.71 0 0 0.71 0.71 0.72 0 0 0.00 0.21 0.00 0.73 0.03 N/A

9 2017 8/30/19 272 35 1385 100 0.71 0 0 0.71 0.71 0.7 0.18 0 0.18 0.00 0.44 0.94 0.60 N/A

10 2012 9/12/19 523 63 3152 170 1.47 1305 0 1.46 1.46 1.53 0.07 0.16 0.00 0.74 0.57 1.87 1.81 5.83

11 2015 10/15/19 747 61 3934 1.56 0 0 1.86 1.84 1.87 1.3 0.17 1.10 0.06 0.23 2.34 0.92 N/A

13 2020-21 2020 950 3.5

14 2014 9/5/19 726 53 3741 200 1.64 0 0 1.56 1.56 1.6 0.1 0 0.15 1.22 0.17 1.31 1.65 17.77

15 2014 10/6/17 525 49 1722 100 0.63 192 0 0.67 0.67 0.71 0 0.14 0.14 0.32 0.00 0.40 1.15 5.94

18a 2017 8/6/19 548 56.00 3/28/08 1.12 146 0 1.23 1.23 1.23 1.10 0.41 0.66 0.66 1.00 1.66 1.53

22 2014 N/A N/A N/A N/A 0 0 0 0 0.63 0.63 N/A 0 0 0 0 0

23 2015 8/9/19 72 23 1829 0.5 520 0.98 0.98 0 0 0.16 0.09 8.21

24 2015 8/9/19 430 36 2450 200 0.86 380 0 0.86 0.87 0.88 0.06 0.09 0.13 0.19 0.13 0.58 0.34 5.04

26 2011-2013 11/19/15 120 44 1.5 8305 12217.65 120

27 2020 2020 0 0 3749 - - - -

28.1 2020-22 2020

28.2 2016-18 N/A N/A N/A N/A 200 1.62 660 3400 1.62 1.70 0.52 0.73 0.65 1.20 1.60 1.85 1.60 28

29 2018 N/A N/A N/A N/A 50 0.65 0 0 0.65 0.65 0.07 0 0.07 0.04 0.00 0.10 0.00

32 2020 2022 0.61 0.07 0.07

40 2014 7/12/05 0 0.64 1355 2594 0.44 0.00 0.22 20.8

Levees/Riprap (ft)
Perenial Main Channel 

(miles)

Pernnial & Highflow Side Channels (mile)

 New 

Floodpain 

(ac)

Pre-project Restoration Implemented Rapid Hab Follow UpRapid Hab Follow Up Debris 

Added 

(CY)

Length 

Treated for 

Floodplain 

Conect.  

(mile) (ff)

Project 

Area

Year 

Implemented

bb  # of Key LWD Pieces  >6m long & > 30cm dia ^ Projects  supported by Programmatic but not with funding Project Implemented

cc # of multiple log structure added * Miles  of main channel  treated based on Conceptual  Report Des ign RM lengths  (Anchor QEA 2011 Nov). Project Partially Implemented

ccc # of multiple log structures  present in recent survey ** Miles  of LWD Key Piece placed including main and s ide channel . Planned 2017 Implementation

dd total  number of post prject wood in reach >6m long & >30cm dia *** LWD key piece used in the as  bui l t condition including that which is  not above grade Planned 2017-18 Design

ee # of medium LWD >6m long & 15-30cm dia **** LWD key pieces  counted during rapid habitat survey (above grade)

~ Pre-construction estimate



  

 
 

 

 

 

2020 Prioritization 
Goal 

2020 Prioritization 
Objectives 

2011 Recovery Plan 
Habitat Limiting Factors 

2004 Subbasin Plan 
Objectives 

2011 Recovery Plan 
Objectives 

2011 Programmatic 
Objectives (Table 1) 

Expected Ecological 
Response 

Assessment Methods 

Increase complexity 
at low-winter flows 

Low-Winter Flow 
Complexity to levels of 
current 90th percentile of 
basin 

Temperature 

Floodplain-Connectivity 
Low Habitat- Diversity 

Riparian 

Stream Bank- 
Confinement 

Riparian-Function 

Temperature 

Riparian 

Channel & Floodplain-
Confinement 

Temperature 

OBJ-1, OBJ-2, OBJ-3 Improved habitat 
conditions for summer 

and fall juvenile rearing 

Complexity at Low-
Winter Flow 

Increase complexity 
during spring and 
winter peaks 

Mean-Winter and 1-year 
Flow Complexity to levels 
of current 90th percentile 
of basin 

Sediment Floodplain- 
Connectivity Low 
Habitat- Diversity 

Riparian 

Fine Sediment 

Stream Bank-
Confinement 

LWD Volume 

 

Riparian 

LWD 

Channel & Floodplain-
Confinement 

Temperature 

OBJ-1, OBJ-2, OBJ-3 Improved refugia habitat 
conditions for winter 

juvenile rearing 

Complexity at Mean-
Winter Flows 

Complexity at 1-year 
Flows 

Reconnect 
disconnected and 
abandoned 
floodplains 

75% of the available 
floodplain is connected 
at the 2-year event 

Sediment 

Temperature Floodplain 
Connectivity Low Habitat 
Diversity 

Riparian 

Fine Sediment 

Stream Bank-
Confinement 

LWD Volume 

Riparian- Function 

Temperature 

Riparian 

LWD 

Channel & Floodplain-
Confinement 

Temperature 

OBJ-4, OBJ-5 Improved extreme event 
refugia, riparian growth, 

wood material 
availability, bedload 
material availability 

Channel Aggradation 
Floodplain Potential 

Encroachment Removal 
Floodplain Potential Total 
Floodplain Potential 

Improve quantity and 
quality of pools 

15% pool area Low Habitat Diversity LWD Volume 

Pools # 

Riparian 

LWD 

Channel & Floodplain-
Confinement 

Temperature 

OBJ-3, OBJ-5 Improved adult holding Pool Frequency Analysis 

Excess Transport 
Capacity Analysis 

Increase retention 
and storage of in-
channel bedload 
sediments 

The achievement of all of 
the above objectives 

Temperature Floodplain 
Connectivity 

Low Habitat Diversity 

Fine Sediment 

Stream Bank-
Confinement 

LWD Volume 

Riparian- Function 

Temperature 

Pool # 

Riparian 

LWD 

Channel & Floodplain-
Confinement 

Temperature 

OBJ-6 Improvement on all of 
the above goals and 
biological responses 

Excess Transport 
Capacity Analysis 

Connectivity Analyses 

Complexity Analyses 

 

  

Table 4:  Tucannon Updated Restoration Plan habitat prioritization metrics.  The following table lists and cross walks the new 2020 habitat prioritization metric to the habitat limiting factors listed in the 

Salmon Recovery Plans and the Sub-Basin objectives.  The table exercise also goes further to identify the expected ecological response and the methods used to complete the assessment. 



  

 
 

 

 

 

 

 

 

Major Restoration in Spawning Areas Winter Flood Drought 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

PA-26 Levee 2011 Spawn Rear Smolt 3yr 4yr 5yr

PA-10 2012 Spawn Rear Smolt 3yr 4yr 5yr

PA-26 LWD 2013 Spawn Rear Smolt 3yr 4yr 5yr

PA 1, 3, 14. 22, 40 2014 Drought Spawn Rear Smolt 3yr 4yr 5yr

PA - 15 11, 24, 23 2015 Drought Spawn* Rear Smolt 3yr 4yr 5yr

PA-28 Phase I, Little Tucannon 2016 Spawn* Rear Smolt 3yr 4yr 5yr

PA - 6, 8, 9, 18, 28 Phase II 2017 Spawn* Rear Smolt 3yr 4yr 5yr

PA-28 Phase III, Little Tucannon 2018 Spawn Rear Smolt 3yr 4yr 5yr

PA32 Phase I 2019 Spawn Rear Smolt 3yr 4yr 5yr

PA-13 Phase I, PA17, PA26, 2020 Spawn Rear Smolt 3yr 4yr 5yr

PA13 Phase II 2021 Spawn Rear Smolt 3yr 4yr 5yr

2022 Spawn Rear Smolt 3yr 4yr 5yr

2023 Spawn Rear Smolt 3yr 4yr

Production Year (September)

Sp
aw

n
 Y

ea
r 

(S
ep

te
m

b
er

)

Seasonal Condiiotns

1,390cfs

1,400cfs

Time Laps for Channel 
Shapping  Flow

Table 5:  Tucannon River stream and floodplain restoration action in relation the life-cycle of spawning spring chinook 2011 into the future.  Restoration projects are listed in the left column, beginning in 2011 (through 

2021). The columns to the right indicate the years that will pass as chinook brood years through time from September spawning, a winter-spring summer and 2nd winter of rearing and spring smolting.  In the Tucannon 

spring Chinook begin to return as 3-yr old sub-adults up to 5-yr old adult.  The take home messages is that the first fish to experience a restored reach are spawning adults the September following the July-August 

restoration work-window.  Due to flow timing, and the type of restoration actions we employ in the Tucannon, positive impacts from restoration may not be realized until the flowing spring flood flows.  The five project 

years highlighted red in the far left column are projects that were constructed prior to the significant flow volume in 2017 – the first flow to approach a stage large enough to activate river processes, with a significant 

volume of restoration actions in place. The rows highlighted blue indicate the life stages impacted by the flow event.  Note: it is plausible the flood flow in 2013/14 (which occurred before most restoration actions had been 

implemented) had a negative impact on fish, due to redd scour – a symptom our restoration action hope to alleviate.  The orange rows highlight life stages impacted by the drought and extreme temperatures that occurred 

in 2014-15. 
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