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Appendix C-3: 

Restoration, Acquisition, and 

Combination Project Proposal 

 

List all related projects previously funded or reviewed by RCO: 

Project # or 

Name Status 

Status of Prior Phase Deliverables and 

Relationship to Current Proposal? 

16-1459 In progress Project # 16-1459 is in progress with the 

Conceptual Design Phase complete and currently 

working on the Preliminary Design Phase.  

 Choose a status  

 Choose a status  

If previous project was not funded, describe how the current proposal differs from the 

original. 

Please respond to each question individually. Do not summarize answers collectively in 

essay format. Local citizen and technical advisory groups will use this information to 

evaluate your project. Limit the response to ten pages (single-sided), excluding 

supplemental questions. The sponsor may delete the italicized portion of the questions 

and inapplicable supplemental questions to shorten the proposal. 

Submit this proposal as a PRISM attachment titled “Project Proposal.” 

 Project brief. 

We propose to restore critical salmonid habitat and reconnect valuable floodplain 

to the extent possible in a region that is entirely held by private landowners.  

Project Number 17-1300 

Project Name North Fork Touchet River Reach 2NF Touchet River Reach #2 

Implementation Phase 1 

Sponsor Confederated Tribes of the Umatilla Indian Reservation (CTUIR) 
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 Project location. Describe the geographic location, water bodies, and the location 

of the project in the watershed, i.e. nearshore, tributary, main stem, off-channel, etc. 

The project is located in the Walla Walla Basin on the North Touchet River at RM 

1.3-3.0 or Reach #2, station 25+00. This reach is upstream of Dayton, WA. It 

occurs along the mainstem North Touchet River. 

 Problem statement.  

This projects seeks to restore fish habitat through a two mile reach and to 

reconnect as much floodplain as possible. The reach is confined by levees that 

were constructed after the 1996 flood. The reach has been described as a 

“firehose” due to the lack of channel roughness and its confined nature. The 

reach lacks salmonid habitat especially in terms of juvenile rearing. The substrate 

throughout this reach is dominated by large cobbles with little gravel available 

for spawning. There is little chanced for sediment sorting as the firehouse effects 

blows material out of the reach. About one mile upstream from this reach is the 

Wolf Fork. The Wolf Fork is known for its cold water and excellent fish habitat. We 

are trying to help get fish through this “firehose” reach to access the Wolf Fork.  

 List the fish resources present at the site and targeted by this project. 

Species 

Life History Present (egg, 

juvenile, adult) 

Current Population Trend 

(decline, stable, rising) 

Endangered 

Species Act 

Coverage (Y/N) 

Mid 

Columbia 

Steelhead 

All Stable Yes 

Bull trout Adult Unknown Yes 

Chinook 

salmon 

All Extirpated (reintroduced) Yes 

Resident 

Trout  

All Stable No 

A. Describe the limiting factors, and limiting life stages (by fish species) 

that your project expects to address. Limiting factors for the Upper 

Touchet MSA include sedimentation, temperature, flow, habitat diversity 

and quantity, confinement and function. Adding instream LWD will 

increase habitat diversity and quantity and improve sediment sorting and 

confinement and instream function. Additionally, side channel 

development and floodplain connection will also increase habitat 

diversity, confinement and function. O. mykiss and  O. tshawytscha 

juvenile rearing habitat will increase from adding wood by creating 

interstitial spaces for refuge, creating side channel habitat will also 

improve juvenile rearing habitat, and sediment sorted by instream habitat 

structures (LWD) will improve spawning opportunities for both species as 
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well.  Migratory habitat conditions for adult S. confluentus will also be 

improved. 

 

 Project goals and objectives. When answering the questions below please refer 

to Chapter 4 of the Washington Department of Fish and Wildlife’s Stream Habitat 

Restoration Guidelines for more information on goals and objectives. 

A. What are the project’s goals? The goal of the project should be to remedy 

observed problems, ideally by addressing the problems’ root causes. The 

sponsors goal statements should articulate desired biological outcomes (the 

vision for desired future condition). The statement should also include which 

species and life stages will benefit from those outcomes and the time of year (if 

pertinent) those benefits will be realized (e.g., will high flow refuge be available 

when juveniles are out-migrating or rearing in the project area?). 

The goal is to implement a restoration design agreed upon by multiple 

landowners to restore the reach to functional system that has connected 

floodplain (to the extent possible) and improved instream habitat conditions. 

This would primarily effect juvenile summer steelhead, and restore natural 

stream processes over 8500’ 1200 foot long main channel project reach 

including an additional 1100+ feet of side channels. 

 

B. What are the project’s objectives? Objectives support and refine biological 

goals, breaking them down into smaller steps. Objectives are specific, 

quantifiable actions the project will complete to achieve the stated goal. Each 

objective should be “SMART:” Specific, Measurable, Achievable, Relevant, and 

Time-bound. 

i. Create four two off-channel alcoves for juvenile rearing increasing 

off-channel rearing habitat by approximately 29.5 acres perennially.  

ii. Pull approximately 37,000 ,900cubic yards (~2,700850 linear feet) of 

channel constricting levee and set back to allow up to 19 5 acres of 

floodplain to be reconnected with the stream at a modeled 25 year 

return flow. 

iii. Construct 142 22 large wood structures to provide juvenile rearing 

habitat and adult holding and spawning habitat; each structure will 

either provide velocity reductions and cover (immediate) or have an 

associated scour pool (approximately 90 11 pools). 

http://wdfw.wa.gov/publications/01374/
http://wdfw.wa.gov/publications/01374/
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C. What are the assumptions and constraints that could impact whether 

you achieve your objectives? Assumptions and constraints are external 

conditions that are not under the direct control of the project, but directly 

impact the outcome of the project. These may include subsequent availability 

of funding, public acceptance of the project, land use constraints, geomorphic 

factors, additional expenses, delays, etc. How will you address these issues if 

they arise? 

Landowner cooperation will be key to the success of this project. There are two primarily 

landowners along this reach. Both are commercial orchardist and agree with the project. 

There are another three smaller landowners along the reach. Of the three, one has 

consented to the implementation, one is still deciding, while one has withdrawn support. 

There will be push back from several members of the community who do not live along 

the project reach, but oppose fish habitat projects and government sponsored 

environmental projects in general.  As a courtesy, the sponsor of this project will hold an 

at-large community meeting to listen to the communities concerns about project 

implementation. Ultimately, it will be up to the landowners adjacent to the project to 

decide if they would like to be involved or not (as stated previously four out of five 

adjacent landowners are on board with the project).  

Funding for this project will be an issue. CTUIR as sponsor will commit to an amount of 

money over the 15% match required by RCO. However, we expect the budget for this 

project to take up a large portion of the Snake River Salmon Recovery Board’s allocation 

of funds from RCO.  The project as proposed is based upon conceptual level designs – 

these designs are anticipated to change thought the design process.  The project may 

need to be scaled down or phased depending on funding availability and cost benefit 

determinations.  

 Project details. Please answer the questions below and all pertinent supplemental 

questions at the end of the application form. 

A. Provide a narrative description of the proposed project.  

 This project will restore and enhance floodplain connectivity, improve 

geomorphic and hydrologic function, place instream habitat elements to improve 

spawning and rearing habitat and complexity, and re-vegetate disturbed riparian areas.  

Specifically, The CTUIR will use these grant funds to implement designs currently being 

developed under project 16-1459 to restore fish habitat and connect floodplain on the 

N. Touchet River upstream of Dayton, WA. This is a restoration project involving the 

cooperation of the Tribes, SRSRB and at least three private landowners. The overall goal 

is to restore much needed salmonid habitat along a priority reach of the N. Touchet. The 

reach was ranked 3rd overall on the North Touchet for restoration by the Touchet River 

Geomorphic Assessment (GeoEngineers 2010). While primarily focused on juvenile 

rearing habitat, the project will benefit all life stages of ESA listed mid-Columbia 
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Steelhead, bull trout, redband trout, and now Chinook salmon that were re-introduced in 

2015 -2016.  

The project involves approximately 2,700850 feet of levee removal with some level of 

levee setback, adding approximately 142 22 LWD structures to act as roughness and as a 

mechanism to sort sediment, provide habitat cover and scour pools. Four Two alcoves 

will be constructed along the project reach to relieve the current firehouse effect 

providing approximately 9.32 acres of off-channel habitat for juvenile salmonids.  

Floodplain connectivity is anticipated to be increased by approximately 519 acres at the 

modeled 25 year return flow. This project is in a designated priority restoration reach in 

the Touchet River major spawning area as identified in the Salmon Recovery Plan for SE 

Washington (2011) and regional three year work plan.   

B. Provide a scope of work and detailed list of project deliverables.  

Cultural Assessment 

 Responsible Party: CTUIR  

 Timeline: Fall 2017 (part of project match) 

 

Permits 

 Responsible Party: CTUIR 

 Timeline: Fall 2017 (part of project match) 

 

Construction Contract Development, Solicitation, and Selection 

 Responsible Party: CTUIR 

 Timeline: Winter 2018  

 

Commence Construction Contract Development, Solicitation, and Selection 

 Responsible Party: Selected Contractor and CTUIR for Project 

Oversight and Implementation 

 Timeline: Spring-Summer 2018  

 

Finish Construction and Project Implementation 

 Responsible Party: Selected Contractor and CTUIR for Project 

Oversight and Implementation 

 Timeline: Fall-Winter 2018 

 Deliverables:  Final as build report 

C. Explain how the sponsor determined cost estimates. 

 Cost estimates were derived from the engineer’s basis of design report; 

Opinion of probable construction costs for Conceptual Design (3/30/2017). 

D. Describe the design or acquisition alternatives considered to achieve 

the project’s objectives.  
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At the time of this writing, we are working through the alternative slection 

process. We have input from a variety of entities (SRFB Technical Team, 

CTUIR Staff, BPA River Restoration Team, Landowners).  See the design 

report for a detailed description of the design process and alternatives 

considered. 

E. How have lessons learned from completed projects or monitoring 

studies informed this project?  

Implementing projects on the North Touchet along private land have been 

challenging. As a result, we have adopted a rigorous review procedure that 

includes involvement by many entities and landowners to get involved in the 

process early on. Regular communication, outreach, and discussions keep 

this project moving forward. Technically, things have gone well, but when 

you are working on private land with multiple landowners overcoming 

uncertainty is difficult. Remaining flexible and nimble seem to move the 

project along. 

  

F. Describe the long-term stewardship and maintenance obligations for 

the project or acquired land.  
 

Landowner agreements will be developed as part of this process.  We 

anticipate this will include allowance for site access for implementation 

monitoring, effectiveness monitoring if planned by CTUIR, and an adaptive 

management plan for maintenance relating to safety or for infrastructure 

impacts outside of the project as designed.  

G. Explain why it is important to do this project now instead of later.  

Momentum is one of the driving factors here. We have the landowners’ 

attention now. The habitat has been degraded for years. Now that the 

landowners are motivated, time is of the essence.  

 If the project is a part of a larger overall project or strategy, describe the 

goal of the overall strategy, explain individual sequencing steps, and which 

of these steps is included in this application for funding.  

Firstly, this project identified in the Touchet Geomorphic Assessment for the 

Upper Touchet as being the one of the top priority reaches to restore.  Secondly, 

this project was funded as a design in 2016 (16-1459) and now this project seeks 

to implement that design. 
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 This project was originally proposed to implement the full 2 mile restoration 

designs developed under 16-1459.  Primarily due to costs, the project will be phased.  

This current proposal is for implementation of station 25+00. 

 Describe the sponsors experience managing this type of project. Please 

describe other projects where the sponsor successfully used a similar approach. 

Jerry Middel has been a project manager for over 20 years and is well suited to manage 

a project like this. Mr. Middel ran his own natural resources consulting firm out of 

Corvallis, OR (Duck Creek Associates, Inc.) for 15 years. Clients included federal, state, 

county, tribal and private entities. Annual budget was approximately $1,000,000.00. I 

maintained a Dunns and Bradstreet rating of Excellent.  Middel currently manages an 

11,000-acre wildlife area for the CTUIR. Middel competed of the North Touchet Culvert 

Replacement Project, the South Touchet RM 8.5 Channel Re-alignment and Fish Habitat 

Restoration Project, and the South Touchet RM 7 Fish Habitat and Floodplain 

Connectivity Project. 

List all landowner names. If the project will occur on land not owned by the organization, 

attach a Landowner Acknowledgement Form (Manual 18,  

Appendix F) in PRISM from each landowner acknowledging that his/her property is 

proposed for SRFB funding consideration. Multi-site acquisition projects need only attach a 

Landowner Acknowledgement Form for priority parcels. 

Bill and Gene Warren, Judy and Abbas Sameh, and Jennie Dickenson, and 

possibly Bettie Roecks.. 

 List project partners and their role and contribution to the project. Attach a 

Partner Contribution Form (Manual 18, Appendix G) from each partner in PRISM. 

Refer to Manual 18, Section 3 for when this is required. 

No financial project partners are planned at this point – several local partners 

have been a part of the project through the design phase as previously 

mentioned.  

 Stakeholder outreach. Discuss whether this project has any opposition or barriers 

to completion, besides funding. Describe the sponsor’s public outreach and 

feedback received. Are there any public safety concerns with the project? How will 

the sponsor address those concerns? 

 As mentioned earlier, we have had numerous meetings with the landowners to 

 date. We have made several site visits. Yet, individuals who do not own land 

 adjacent to the project area have publicly opposed the project. We plan to have a 

 community meeting to let all members of the community express themselves 

 with regards to this project. That meeting will occur in the fall of 2017. 
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Supplemental Questions 

Restoration Project Supplemental Questions 

Answer the following supplemental questions: 

A. Will the sponsor complete, or already completed, a preliminary design, final 

design, and design report (per Appendix D) before construction? 

Choose an answer 

i. The sponsor has completed a conceptual design and a preliminary design 

is being completed as of this writing (April 6, 2017). We expect the final 

design and the implementation plans and design report to be completed 

by November 2017. Construction would theoretically begin July of 2018.  

B. Will a licensed professional engineer design the project? 

Choose an answer 

i. Yes, a licensed professional engineer is designing the project. The project 

is being designed by Inter-Fluve Inc.  

C. If this project includes measures to stabilize an eroding stream bank, explain 

why bank stabilization there is necessary to accomplish habitat recovery. 

N/A 

D. Describe the steps the sponsor will take to minimize the introduction and 

spread of invasive species during construction and restoration.  

All vehicles entering project area will need to be pressured washed in Dayton 

before entering project area. Truckers will be asked to sign a waiver stating that 

they have done so. 

Comments 

Use this section to respond to the comments received after the initial site visits, and then 

again after submitting the final application. 

Response to Site Visit Comments 

Please describe how the sponsor responded to the review panel’s initial site visit 

comments. RCO recommends that the sponsor list each review panel comment and 

question and identify the response. The sponsor may use this space to respond directly to 

the comments. 
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DRAFT APPLICATION / SITE VISIT REVIEW PANEL COMMENTS  

Note that comments provided in this section are preliminary and based on basic 

information provided in the project pre-application and site visit. Full Review Panel review 

will occur after the final application materials are submitted for the project and may 

identify technical issues not previously discussed or identified.  

Date: May 31 –June 1 Project Site Visit? Yes  

Review Panel Member(s): Jen O’Neal and Michelle Cramer  

1. Recommended improvements to make this a technically sound project according 

to the SRFB’s criteria:  

The project has been scaled-back to reduce cost. Please update the application to reflect 

this change in scope and cost.  

The river eroded the levee in the general location of the proposed levee removal near 

station 27+00. Since the river has effectively eroded this section of the levee naturally, 

the design needs to be updated to account for this change and the budget adjusted 

accordingly. Please submit revised design and the preliminary design report for Review 

Panel to review and comments with final application submittal.  

Since the design for this project was conditioned (#16-1459), the Review Panel has 

provided comments on the conceptual design and will continue to do so for the 

preliminary design work. 

Response to Post-Application Comments 

Please describe how the sponsor responded to the review panel’s post-application 

comments. RCO recommends that the sponsor list each of the review panel’s comments 

and questions and identify the response. The sponsor may use this space to respond 

directly to the comments. 



RESTORATION

 OVERALL PROJECT GRANT REQUEST

Budget must account 

for all costs to 

complete the project

Enter only the 

amount of the grant 

request

Amount Amount Match in PRISM

Funding not reported 

in PRISM

 Source (Grant, Cash, 

Materials, Labor, 

Volunteers, etc) 

Match Type (federal, state, 

local)

Category (choose one) Unit Qty Rate

General Requirments

Mobilization, including demobilization Lump Sum 1.00                     38,000.00$                 38,000$                      38,000$                      -$                             -$                             

SWPP, Care of water, TESC, & SPCC plans Per Project Area 1.00                     5,000.00$                   5,000$                         5,000$                         -$                             -$                             

Traffic Control Per Project Area 1.00                     5,000.00$                   5,000$                         5,000$                         -$                             -$                             

Site Access and Layout Survey

Temporary site access route improvements Lump Sum 1.00                     2,000.00$                   2,000$                         2,000$                         -$                             -$                             

Temporary water crossing (bridge) Lump Sum 1.00                     35,000.00$                 35,000$                      35,000$                      -$                             -$                             

Project Layout Survey Lump Sum 1.00                     7,600.00$                   7,600$                         7,600$                         -$                             -$                             

Alcove, Channel, and Levee Excavation

Clearing, grubbing, and stripping Acres 1.10                     8,000.00$                   8,800$                         7,480$                         1,320$                         -$                             

Excavation, including off-site haul Cubic Yards 3,900.00             30.00$                         117,000$                    117,000$                    -$                             

Large Wood Structures

Habitat Complexity Large Wood Structure, small Structures 7.00                     5,000.00$                   35,000$                      29,750$                      5,250$                         Cash BPA

Habitat Complexity Large Wood Structure, large Structures 4.00                     9,000.00$                   36,000$                      30,600$                      5,400$                         Cash BPA

Bank Margin Large Wood Structure Structures 7.00                     20,000.00$                 140,000$                    70,000$                      70,000$                      Cash BPA

Apex Large Wood Structure Structures 3.00                     18,000.00$                 54,000$                      45,900$                      8,100$                         Cash BPA

Large Wood, other placements Structures 1.00                     10,000.00$                 10,000$                      8,500$                         1,500$                         Cash BPA

Site Restoration

Seed and mulch Acres 1.60                     2,000.00$                   3,200$                         3,200$                         Cash BPA

Native vegetation plantings Acres 1.90                     11,000.00$                 20,900$                      20,900$                      -$                             Cash BPA

Cultural resources Lump Sum 1.00                     5,000.00$                   5,000$                         5,000$                         -$                             Cash BPA

Permits Lump Sum 1.00                     5,000.00$                   5,000$                         5,000$                         -$                             Labor

Construction supervision (CTUIR) Hours 200.00                 50.00$                         10,000$                      10,000$                      -$                             Labor

STotal 537,500$                    401,830$                    135,670$                    -$                             

Category Task Description  Qty  Rate 

Construction Quality Assurance and Field Engineering (Contractor) -$                             -$                             -$                             -$                             -$                             

Labor Lump Sum 1.00                     21,500.00$                 21,500.00$                 -$                             21,500$                      -$                             Cash BPA

Travel and Supplies Lump Sum 1.00                     3,400.00$                   3,400.00$                   -$                             3,400$                         -$                             Cash BPA

Administrative (CTUIR) Lump Sum 1.00                     5,000.00$                   5,000.00$                   -$                             5,000$                         -$                             Labor

-$                             -$                             -$                             -$                             -$                             

-$                             -$                             -$                             -$                             -$                             

-$                             -$                             -$                             -$                             -$                             

-$                             -$                             -$                             -$                             -$                             

STotal 29,900$                      -$                             29,900$                      -$                             

Description Approved Rate  Total Project Base 

Indirect 0.000% -$                             -$                             -$                             -$                              $                               -   

Indirect 0.000% -$                             -$                             -$                             -$                              $                               -   

STotal -$                             -$                             -$                              $                               -   

GTOTAL 567,400$                    401,830$                    165,570$                    -$                             

A&E maximum allowed in PRISM  $                            161,250.00 PRISM Project Total  $                    567,400 

A&E validation 131,350 RCO Percentage Match Percentage

70.82% 29.18%

AA&E Budget Check

MATCH

Construction

Administrative, Architechtural & Engineering

Indirect Costs 

The Grant  Request and Match should equal the total project cost and Budget Check cell should be 0. 

Sponsors must account for all sources and types of match need to complete the project.

See SRFB Manual 5 for additional information regarding allowable costs. 

Lower Columbia Habitat Project Application Detailed Cost Estimate 2/1/2013

http://www.rco.wa.gov/documents/manuals&forms/Manual_5.pdf
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1. Existing Conditions  
The North Fork Touchet River Mile (RM) 1.3 to 3.3 project reach is located along the North Fork Touchet 
River in Columbia County Washington (Figure 1). Habitat enhancement is being proposed at four 
potential project sites, located within this project reach, each on privately owned land. Habitat conditions 
for juvenile and adult salmonids have been impaired within the project area by riparian clearing, 
channelization, and levee and bridge construction.  

 

Figure 1. North Fork Touchet project area location showing potential project sites. 

This project is being conducted to improve conditions within the selected project site so they are 
consistent with the Confederated Tribe of the Umatilla Indian Reservation’s (CTUIR) River Vision 
(Jones et. al. 2008). This vision intends to improve and reclaim the river’s previously degraded 
hydrology, geomorphology, habitat and network connectivity, riverine biotic community, and 
riparian vegetation conditions (Jones et al. 2008). Driven by this overarching vision, the goal of this 
project is to improve holding, spawning, and juvenile rearing habitat for threatened Mid-Columbia 
steelhead and Mid-Columbia spring Chinook, and improve holding and juvenile rearing habitat for 
Columbia River bull trout. CTUIR’s project objectives are intended to improve project site conditions 
in terms of limiting factors for these species (Table 1). 
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Table 1. Limiting factors and project objectives (CTUIR). 

 

1.1 FISH USE 

The project area is utilized by threatened Mid-Columbia steelhead, Mid-Columbia spring Chinook, 
and Columbia River bull trout. Timing of life stage use by species for the project area is presented in 
Figure 2. A resident population of redband rainbow trout is also known to use the project area 
throughout the entire year. For discussions below, emergence timings refer to fry emergence from 
gravel and not alevin hatching. These timings were calculated using values for incubation at 
constant temperatures and mean daily temperature data for the project area (WDOW gage 32E050) 
(Quinn 2005, Moyle et al. 2002, Moyle et al. 2002b). 
 

 

 

 

Figure 2. ESA listed fish use timing in the project area (Mendel et al. 2014 and Steve Martin personal communication). *Bull 
trout present in very low numbers, if at all.  

Primary limiting factors Project objectives
Increase channel complexity, with morphology closer to historical function and form
Increase stream velocity diversity at a range of flows
Improve sediment sorting and routing
Instream instream thermal diversity
Instrease quantity and quality of habitat diversity, especially LWD and pools
Instrease locations suitable for adult spawning
Increase area suitable for juvenile rearing
Increase floodplain connectivity
Increase riparian function

In-channel characteristics

Passage/entrainment

Riparian/floodplain

SPECIES

Bull Trout*

Spring Chinook
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Primary juvenile migration
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Winter Steelhead

JAN FEB DECJUNE JULY AUG SEPT OCTMAR APR MAY



Alternatives Analysis - North Fork Touchet River RM 1.3 to 3.3 Habitat Enhancement Project 

  P a g e  | 3 

 Steelhead 

Adult steelhead are present in the North Fork Touchet from November to May, with peak migration 
in March (Figure 3). Peak spawning occurs between March and April. The majority of steelhead fry 
emerge between June and July, right as the hydrograph typically drops to near base flow and water 
temperatures rise (Figure 4) (Moyle et al. 2002, Quinn 2005). Age 0 juveniles spend their first year 
primarily in shallow riffle habitats, feeding on invertebrates and utilizing overhanging riparian 
vegetation and undercut banks for cover (Moyle et al. 2002, US Fish and Wildlife Service 1995). 
Older juveniles prefer faster moving water including deep pools and runs (US Fish and Wildlife 
Service 1995). Juveniles outmigrate between ages one and three, though some hold over and display 
a resident life history form. Juvenile outmigration primarily occurs in April and May, with some fish 
outmigrating to lower reaches in late fall/early winter prior to outmigration as smolts in the spring 
(Mendel et al. 2014).  

 

Figure 3. Steelhead (Oncorhynchus mykiss) life history timing/potential use and discharge in the North Fork Touchet River 
within the project area. Discharge statistics are for the N.F. Touchet River gage at above Dayton, WA (WADOE 32E050) for 
the period of record 12/12/2003 to 12/11/2016. 
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Figure 4. Steelhead (Oncorhynchus mykiss) life history timing/potential use and 7-day moving average water temperature 
over time from 2002 to 2014 for the Touchet River near Dayton (Washington Department of Ecology Gage #32E050). 

 Spring Chinook 

Spring Chinook return to the North Fork Touchet River between May and August, with an 
additional pulse returning in September (primarily males) (Figure 5). Peak return coincides with a 
strong decline in the hydrograph and a simultaneous increase in water temperatures (Figure 6), 
forcing Chinook to migrate further upstream to avoid stranding and/or potentially lethal 
temperatures, particularly in drought years (Mendel et al. 2014). 
 
The majority of spawning occurs in September, with fry emerging in February and March. 
Emergence coincides with the rising hydrograph, forcing juveniles to seek out backwater or margin 
areas with lower velocities, dense cover, and abundant food (Quinn 2005). As they increase in size, 
juveniles begin to select for deeper and faster moving water, particularly areas with overhanging 
cover (Moyle et al 2002b). These areas provide more holding and feeding habitat area for the larger 
juveniles to occupy. Mid-Columbia spring Chinook express a stream-type life history, meaning they 
rear in freshwater for at least one year before outmigrating as yearlings.  
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Figure 5. Chinook (Oncorhynchus tshawytscha) life history timing/potential use and discharge in the North Fork Touchet River 
within the project area. Discharge statistics are for the N.F. Touchet River gage at above Dayton, WA (WADOE 32E050) for 
the period of record 12/12/2003 to 12/11/2016. 

 

Figure 6. Chinook (Oncorhynchus tshawytscha) life history timing/potential use and 7-day moving average water 
temperature over time from 2002 to 2014 for the Touchet River near Dayton (Washington Department of Ecology Gage 
#32E050). 
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 Bull Trout 

Bull trout in the Touchet basin overwinter downstream of Dayton and return to headwater areas 
(upper 2.5 miles) from March through July (Figure 7). Bull trout hold over in these areas until 
spawning in September and October (Mendel et al. 2014). Juvenile rearing primarily occurs in the 
cooler headwaters, though they may rear in other areas in the fall through spring when 
temperatures are cooler (S. Martin personal communication, 2016). Bull trout primarily use the 
project area as a migration corridor, as temperatures are typically unsuitable for spawning and 
rearing. Bull trout may be present in small numbers from October through June (Figure 8).  
 

 

Figure 7. Bull trout (Salvelinus confluentus) life history timing/potential use and discharge in the North Fork Touchet River 
within the project area. Discharge statistics are for the N.F. Touchet River gage at above Dayton, WA (WADOE 32E050) for 
the period of record 12/12/2003 to 12/11/2016. 
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Figure 8. Bull trout (Salvelinus confluentus) life history timing/potential use and 7-day moving average water temperature 
over time from 2002 to 2014 for the Touchet River near Dayton (Washington Department of Ecology Gage #32E050). 
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1.2 HYDROLOGY 

 Hydrology data 

A stream flow and water temperature gage is located on the North Fork Touchet River above 
Dayton, Washington (WDOE #32E050). Stream flow data from the period of record between 
December 12, 2003 and December 11, 2016 at this gage was used for annual and monthly hydrologic 
analyses (Table 2).  Water temperature data from the period of record between December 12, 2003 
and December 11, 2014 was used to evaluate temperature trends and statistics (Figure 4, Figure 6, 
and Figure 8). 

 Peak Flows 

Peak flows for the project site were previously estimated as part of a geomorphic assessment 
(GeoEngineers 2011) and for previously project work (Baileysburg Restoration project, GeoEngineers 
2014) downstream of the project reach. The upstream location of the current effort relative to the 
Baileysburg Restoration project does not warrant a reduction in the peak flow estimates as no major 
tributaries enter the river between the two project areas. The project reach discharge statistics 
(defined by target fish use timing periods discussed in Section 1.1) and peak flow estimates are 
presented in Table 2. 

    Table 2. Project Reach Discharges of Interest. 

Discharge Statistic Discharge (cfs) Source 

Annual 95% Exceedance 44 Gage analysis  

October Average 52 Gage analysis 

November Average 83 Gage analysis 

June Average 111 Gage analysis 

January Average 234 Gage analysis 

Recurrence interval peaks   

1.5-year 700 GeoEngineers 2014 

2-year 882 GeoEngineers 2014 

5-year 1,570 GeoEngineers 2014 

10-year 2,113 GeoEngineers 2014 

25-year 2,981 GeoEngineers 2014 

50-year 3,762 GeoEngineers 2014 

100-year 4,640 GeoEngineers 2011 

100-year 5,030 FEMA 2000 
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For the current effort, the annual 95% exceedance discharge was use as the design discharge for 
perennial alcove inundation and water depth.  A threshold value of 100 cfs, just below the June 
average discharge, was used as the design discharge for activation of proposed side channels and 
seasonal alcoves. Based upon discussions with stakeholders, these design may be altered as the 
design process continues.  

1.3 HYDRAULICS – REVISED MARCH 2, 2017 

For the project reach a, two-dimensional (2D) hydraulic model was developed to represent existing 
conditions and understand the effects of a range of flow conditions on the existing landscape.  The 
existing conditions 2D hydraulic model for the project reach was developed in the U.S. Army Corps 
of Engineers HEC-RAS 5.0 software (USACE 2016) for modeling the hydraulics of water flow 
through natural rivers and other channels.  The 2D model does not simulate vertical variations in 
velocities or complex three-dimensional (3D) flow eddies.   
 
The model developed for this effort extends from approximately river mile 0.5 at the South Touchet 
Road bridge up to river mile 3.2 just downstream of Hatley Gulch, and spans across the valley to 
elevations well above the 100-year flood elevation. The model terrain was developed using both 
ground/bathymetric survey data collected by Inter-Fluve staff in November 2016 along with aerial 
LiDAR acquired2 in 2010 (Watershed Sciences 2010). The model geometry used a flexible 
computational mesh adjusted according to terrain complexity and areas of interest. Existing 
conditions roughness coefficients were applied across the model extent to represent the various 
types and densities of vegetation or surface conditions. The modeled discharges included all the 
flows listed in Table 2. The model used a normal depth downstream boundary condition and a 
series of discharges for the upstream boundary condition.   
 
To efficiently examine the inundation patterns, velocities, and other hydraulic parameters within the 
model extent for existing conditions, the RAS Mapper utility of HEC-RAS 5.0 was used to view 
results at the discharges of interest. The model validated well at low flows, using water surface 
elevations recorded during the November 2016 survey compared to modeled water surface 
elevations at the gage discharge during the survey.   
 
Overall, existing conditions model results show a very confined and relatively incised channel 
system with main channel velocities continually increasing at higher discharges.  Much of the 
existing left bank levee contains peak discharges up to the 100-year peak flow, though multiple low 
spots allow floodwaters to pass through the levee beginning at the 10-year peak flow. Floodwaters 
passing over these low spots is routed down valley through agricultural areas behind the levee 
before rejoining the main channel near the downstream end of the project reach. In select locations 
the levee actually prevents floodwaters from rejoining the channel sooner, creates a ponding effect, 
and raises flood elevations in agricultural areas. The general channel confinement, channel incision 
(presumably due to a legacy of leveeing), and limited split flow conditions create conditions that are 
                                                                    
2 LiDAR was collected over the project area between March 31, 2010 and April 14, 2010. 
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difficult to retain both fish and spawning sized gravel during high flows. A summary of the existing 
condition model results at select flows follows. 
 
Low Flow 
At the modeled low flow (95% exceedance, Table 2) the model results closely match the conditions 
observed during the November 2016 field survey. Flow is generally confined to the main channel 
except near Station 25+00 and 63+00 where some split flow is shown. Velocities over the riffles are 
higher (3- to 4-feet per second) than in the pools (0.5- to 1.5-feet per second), typical of pool-riffle 
systems at low flow (Leopold 1960).  Flow depths over the riffles are generally around 0.5- to 1-foot.  
Pool depths vary, with the deepest pools between 2.5- and 3.5-feet deep.       
 
Winter High Flow 
At the modeled winter high flow (January average, Table 2) the model shows more split flow and 
some lower overbank inundation.  No flow over levees or on to agricultural areas is shown.  
Velocities over the riffles are similar to the pools (5- to 7-feet per second), typical of pool-riffle 
systems at flows just below bankfull flow. Flow depths over the riffles are generally around 1- to 2-
feet.  Pool depths vary, with the deepest pools between 3.5- and 4.5-feet deep.  
 
2-year Recurrence Interval Peak Flow 
At the 2-year recurrence interval peak flow (Table 2) the model shows more extensive split flow and 
overbank inundation below the levees.  No flow over levees or on to agricultural areas is shown. 
Velocities and shear stresses over the riffles are lower in many locations than in the pools, typical of 
pool-riffle systems at bankfull flow.  Modeled main channel velocities generally range from 6- to 12-
feet per second, showing that the channel is still relatively confined and functioning as a sediment 
transport reach.  Flow depths over the riffles are generally around 2.5- to 3-feet. Pool depths vary, 
with the deepest pools between 5- and 6-feet deep.  
 
10-year Recurrence Interval Peak Flow 
At the 10-year recurrence interval peak flow (Table 2) the model shows nearly continuous overbank 
inundation below the levees. Flow is also shown in the model passing over a low spot in the left 
bank levee at Station 55+00.   Modeled main channel velocities continue to increase relative to the 2-
year peak flow, showing that the channel is still relatively confined. In many natural systems, main 
channel velocities begin to level out at flows above the 2- to 10-year peak flow. The channel 
confinement in the project reach from levees and the steep north side of the valley keep flows 
concentrated and consequently, velocities continue to rise with increasing discharge.   
 
25-year Recurrence Interval Peak Flow 
At the 25-year recurrence interval peak flow (Table 2) the model shows flow passing over a low 
spots in the left bank levee at Station 55+00.  The flow passing over the low spot at Station 55+00 
continues down valley over agricultural land before flowing into the isolated meander scar near 
Station 25+00 and returning to the main channel downstream of Station 23+00.   
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50-year Recurrence Interval Peak Flow 
At the 50-year recurrence interval peak flow (Table 2) the model shows flow passing over multiple 
low spots and areas along the left bank levee including; between Stations 48+00 to 55+00 and at 
95+00.  Flow passing over the levees is routed down valley similar to conditions at the 25-year peak 
flow, with all the flow from Station 95+00 joining the flow from 55+00 by the narrowing of the 
floodplain adjacent to Station 45+00. Flow depths down the valley through the agricultural areas are 
generally less than 1-foot, except in some ponded locations behind the levee with depths of 3- to 5.5-
feet. Water levels in the ponded locations behind the levee are in many cases higher than the main 
channel water levels by over 2-feet.   
   
100-year Recurrence Interval Peak Flow 
At the 100-year recurrence interval peak flow (FEMA, Table 2) the model shows flow passing over 
multiple low spots and areas along the left bank levee including; between Stations 48+00 to 55+00, at 
Station 60+50, 73+50, and 95+00.  Flow passing over the levees is routed down valley similar to 
conditions at the 50-year peak flow. Flow depths down the valley through the agricultural areas are 
generally between 0.5- and 1.5-feet, except in some ponded locations behind the levee with depths of 
4- to 6-feet. Water levels in the ponded locations behind the levee are in many cases higher than the 
main channel water levels by over 2-feet.   
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2. Project Elements Considered  
Potential project opportunities have been developed for four distinct project sites within the project 
area. One of the four project sites will be selected for construction in 2018 based upon agency and 
landowner review. Project opportunities were developed through an iterative process to determine 
which potential project elements best accomplish the above project goals and objectives (Section 1) 
within constraints imposed by landowners, infrastructure, and other limitations. Target species 
habitat preferences, field notes, survey data, and hydraulic modeling were all used to develop and 
refine project opportunities. An overview of project objectives achieved by each project element 
considered is presented in Appendix C.  

2.1 CHANNEL STRUCTURE PLACEMENT  

 Large wood 

Main channel large wood will be installed with excavated scour pools to provide juvenile rearing 
habitat and adult holding and spawning habitat. Excavating pools, rather than just placing the wood 
structures, will increase capacity of the main channel to compensate for the intrusion of the large 
wood thereby maintaining hydraulic conveyance. Excavating pools will also provide immediate 
habitat for target species that is currently lacking from the project area. Juvenile use in main channel 
pools is expected to be primarily yearling Chinook and steelhead. Fluvial bull trout are expected to 
use these features as holding habitat during upstream migration to spawning grounds from March 
through July during a receding hydrograph. These pools will also provide important holding habitat 
for adult Chinook as they migrate upstream during baseflow conditions. Conditions created by the 
large wood and pools will increase spawning habitat for steelhead, which have been shown to select 
for spawning sites at the tail outs of pools with clean gravels and swift water velocities (Bjornn and 
Reiser 1991). Overhanging cover will be particularly beneficial for improving site suitability for 
steelhead, as they have a smaller body size than Chinook and may be more susceptible to avian and 
mammalian predation in more exposed spawning sites. 
 
A several types of large wood placements are proposed within the project reach. The diversity in 
placement types will provide suitable habitat conditions over a range of flows and will work in 
different ways to emulate and promote natural processes. Stability criteria and ballast methods will 
be determined in subsequent design phases. The types of proposed wood placements include: 
 

(1) Habitat Cover Large Wood 
This large wood structure type is designed to provide local cover and hydraulic 
complexity in alcove, side channel, and low floodplain locations. They typically 
consist of two to four key pieces (rootwad logs) and may be stabilized with a 
combination of vertical snags, ballast rock, and existing trees.  Smaller woody 
material (slash) may also be incorporated into the structure to increase cover and 
complexity. 

(2) Bank Margin Large Wood Structures 
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This large wood structure type is designed to provide pool and cover habitat along 
channel margins from low to moderate flows. They typically consist of six or more 
key pieces and may be stabilized with a combination of vertical snags, ballast rock, 
and native backfill. A pool, emulating natural scour, is typically excavated below 
and around the rootwads protruding into the channel. Smaller woody material 
(slash) is incorporated into the structure to increase cover and complexity and help 
retain native backfill. 

(3) Apex Large Wood Structures 
This large wood structure type is designed to provide pool and cover habitat from 
low to high flow. The structure is also intended to split flow main channel flow and 
moderate those flows entering into side channels. The structures may also develop 
gravel deposits in the scour pool tail outs suitable for spawning. They typically 
consist of 12 or more key pieces and may be stabilized with a combination of vertical 
snags, ballast rock, and native backfill.  A pool, emulating natural scour, is typically 
excavated below and around the rootwads on the front and sides of the structure. 
Smaller woody material (slash) is incorporated into the structure to increase cover 
and complexity and help retain native backfill. 
 

Locations for the various types of large wood are shown on the conceptual drawings.  It should be 
expected that the type, location, orientation, and number of large wood structures will be revised as 
the design progresses and additional analysis is conducted.  

 Alternative considered but not proposed: Channel spanning large wood 

Channel spanning large wood structures were considered as an alternative to improve overbank 
connectivity and reduce main channel velocities at high flows.  However, their tendency to increase 
flood elevations made them inappropriate for use in a project reach with private and public 
infrastructure as well as valuable agricultural land.  These structures could be reconsidered in the 
project reach if land use changed or if bridges were improved or removed.      

 Alternative considered but not proposed: Boulder placement 

Boulder placement was considered as an alternative to enhance holding habitat for adult fish and 
rearing habitat for juveniles, particularly subyearling steelhead. Boulder placement was not 
proposed for several reasons. First, placing boulders in riffle habitats may also provide holding 
habitat for predatory species such as redband rainbow trout, which may feed on juvenile salmonids. 
Second, field observations indicate that riffle habitats in the North Fork Touchet are not imbricated 
and are likely functioning well as rearing habitat with diverse flow paths and ample interstitial 
spaces. Lastly, the geomorphic trajectory of boulders is to move downstream while sinking into the 
stream bed as water scours around the boulder and it falls downstream into the scour hole 
repeatedly. It is uncertain how long these boulders would continue to provide habitat. Boulder 
placement was not chosen as a preferred alternative due to the uncertainty of habitat benefit, risk of 
attracting predatory fish, and uncertain functional life span. 
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 Alternative considered but not proposed: No action 

The no action alternative would involve omitting channel structure placements from the design. 
Riparian vegetation would be expected to mature over the next several decades, providing large 
wood to the channel as it is slowly recruited. Channel migration has been heavily impaired by the 
levee system, and wood recruitment would occur much more slowly than historical rates. The 
majority of existing riparian vegetation is deciduous, relatively small (<12’’ DBH), and would not be 
expected to persist in the channel for long periods of time. 
 
The no action alternative for structure placement is not expected to achieve project goals and 
objectives, and is not likely to achieve CTUIR goals outlined in the Tribe’s River Vision. The Touchet 
River has a highly simplified main channel with extremely limited pools and very limited large 
wood. Geomorphic and habitat forming processes are currently impaired by lack of a mature 
riparian zone, presence of levees, and lack of accessible floodplain habitat. No action will rely on 
large wood recruitment and channel migration to create new habitats, two processes that have been 
severely impaired by historical and current land use and, given the existing riparian corridor size 
class and composition, are unlikely to recover for the foreseeable future. The current condition of the 
river in the project area does not accomplish the Tribe’s River Vision, with respect to functional 
hydrology, geomorphology, habitat and network connectivity, riverine biotic community, and 
riparian vegetation. 

2.2 LEVEE AND FLOODPLAIN MODIFICATION  

 Partial removal 

Partial levee removal at multiple locations within the project reach will help reconnect currently 
disconnected habitats without increasing flood risk to private property and agricultural lands.  
Partial levee removal is often associated with development of seasonal side channels and 
perennial/seasonal alcoves to maximize habitat value behind the remaining portions of the levee.  
With the exception of the largest peak flows, levee removal on its own does improve floodplain 
connectivity (particularly at key fish use flows) as the main channel has become incised since being 
confined by the levees. Partial levee removal works toward the Tribe’s River Vision that includes 
removing unnatural features from river corridors. Levee breaches (partial removals) are proposed at 
a number of locations along the left bank including; Station 24+00, Station 27+00, Station 75+00 to 
80+00, and Station 85+00. The removals at Station 24+00 and 27+00 reconnect a channel meander scar 
and allow for the excavation of a perennial alcove (Section 2.3.2).  The removal from Station 75+00 to 
80+00 and Station 85+00 allow for the development of a long seasonal side channel (Section 2.3.1).  
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 Full removal 

Full levee removal was considered for all sites but only and proposed, in combination with 
floodplain re-grading, for the Station 40+00 project site. Typically, this alternative, on its own, would 
provide only the largest peak flows access to historical floodplain while risking damage to private 
property and infrastructure such as houses and agricultural fields and orchards. Full removal, 
without associated floodplain re-grading, would show no added benefit over partial removal at 
regular annual high water events (typical March/April flows) when target fish species seek out 
lower velocity overbank areas (Section 1.1). Levee setbacks were considered in some areas, but were 
not selected as proposed alternatives. The liability and risk associated with setting back levees or 
completely removing levees, without significant floodplain re-grading, is excessive relative to the 
habitat and geomorphic benefits unless land use changed and infrastructure was not present in the 
floodplain. 

 Floodplain re-grading 

Floodplain re-grading was considered for all sites but only developed as a restoration opportunity at 
Site 40+00. This opportunity was developed following discussions with landowners, due to a request 
by one landowner to explore flood mitigation opportunities due to an existing levee breach 
upstream (near station 53+50). At Site 40+00 this alterative would be carried out with full levee 
removal (Section 2.2.2), and would lower floodplain elevations so the floodplain is connected more 
frequently (i.e. at typical winter high flows). This alternative could have also been combined with 
channel spanning large wood structures to further improve floodplain connectivity. The relative cost 
and effort of this alternative is significant compared to partial levee removal.  

 Alternative considered but not proposed: No action 

The no action alternative would involve not altering existing levees within the project area.  Not 
altering levees within the project reach would eliminate many other opportunities to reconnect 
disconnected habitat. It would also be inconsistent with the Tribe’s River Vision.   
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2.3 CHANNEL MODIFICATION  

 Seasonal side channels 

Seasonal side channels were selected as a proposed alternative. These channels are designed to 
provide moderate to high flow refugia for yearling juvenile Chinook and steelhead. Yearling 
Chinook seek out deeper and faster moving water with overhanging cover, while steelhead also 
prefer runs and pools at older age classes (US Fish and Wildlife Service 1995, Moyle et al 2002b). 
Deep pools with overhanging cover will be constructed in side channels to provide habitat favored 
by older age classes of these fish and increase total rearing habitat area. Side channels will reduce 
water velocities in the main channel and may increase habitat suitability of existing main channel 
habitats during higher flows. High flow side channels were selected over year-round activated side 
channels to consolidate low flow and keep water temperatures as low as possible. Constructed side 
channels are appropriate for this reach because the river cannot form these habitats as effectively as 
it would have historically due to channelization, levees, and reduced large wood inputs.  Side 
channel development is proposed at the following locations identified by their upstream end; 
Station 25+00 left bank, Station 30+00 right bank, Station 48+00 right bank, Station 85+00 left bank.  

 Perennial side channels 

Perennial side channels are shown on the concept drawings as an alternative to seasonal side 
channels and alcoves in multiple locations.  Perennial side channels would provide similar benefits 
as seasonal side channels but would be activated year-round in a typical water year, providing both 
low and high flow habitat.  Compared to alcoves (Section 2.3.2), perennial side channels would not 
offer the same low velocity habitat during summer low flows, but they could provide additional 
potential spawning habitat over constructed side channel riffles.  Perennial side channels would 
require additional disturbance and excavation to construct. Additionally, diverting main channel 
flow into a side channel with immature riparian vegetation could have the negative impact of 
increasing already elevated summer water temperatures by expanding the surface area exposed to 
solar radiation. For this reason it is recommended that only one side channel be parallel to the main 
channel at a time to avoid spreading out flow to the point where depths decrease and water 
temperatures could rise quickly. 

 Alcoves 

Alcoves were selected as a proposed alternative. Alcoves are designed to provide low to high flow 
refugia for juvenile Chinook and steelhead, and will be particularly important habitat for sub-
yearling juvenile Chinook. Contrary to subyearling steelhead, which emerge during low flows and 
higher water temperatures, Chinook emerge in February and March during high flow conditions, 
and are swept downstream with high flows. They seek out backwater areas with lower water 
velocities, dense cover, and abundant prey resources as they are available (Quinn 2005). 
Constructing alcoves will provide this high flow refuge and rearing habitat for subyearling Chinook 
that is currently lacking in the project area. These alcoves will be constructed with some being 
inundated at and above the 95% exceedance low flow (perennial alcoves) and others inundating at 
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and above 100 cfs (seasonal alcoves). Keeping the bed elevations close to the water table will 
promote establishment of floodplain and/or wetland vegetation which will increase habitat value 
and food production for target species.  Alcove excavations are proposed at the following locations 
identified by their connection to the main channel; Station 23+50 left bank, Station 26+00 right bank, 
Station 42+50 right bank, and Station 75+00 right bank. While designs will be developed to limit 
depositional qualities to the extent feasible, it should be noted that alcoves are naturally depositional 
features. Their lifespan can vary widely depending upon flows experienced following construction.  

 Alternative considered but not proposed: Mainstem re-meander 

Mainstem re-meandering was considered but not selected for the project area. This alternative 
would have constructed a new channel from RM 2.1 downstream to RM 1.5 with constructed large 
wood and pool and riffle sequences in the channel. This alternative is not feasible because of high 
cost, low to moderate improvement in channel length and habitat quality, and large amount of 
disturbance. Diverting water into a new channel with immature riparian zone could also lead to 
high water temperatures which would decrease habitat suitability for target species.    

 Alternative considered but not proposed: No action  

The no action alternative would involve omitting channel modifications from the design. The North 
Fork Touchet River has a highly simplified main channel with high velocities, no pools, very limited 
large wood, and extremely limited perennial off-channel habitat. Geomorphic and habitat forming 
processes are currently impaired by lack of a mature riparian zone, presence of levees, and lack of 
accessible floodplain habitat. No action will rely on large wood recruitment and channel migration 
to create new off-channel habitats, two processes that have been severely impaired by historical and 
current land use and are unlikely to occur at a scale necessary to create desired habitats in the 
foreseeable future. The current condition of the river in the project reach does not accomplish the 
Tribe’s River Vision, with respect to functional hydrology, geomorphology, habitat and network 
connectivity, riverine biotic community, and riparian vegetation. 
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Feedback and Comment on concept level design and draft technical memo date 2/8/17.   
Tech Review Meeting 2/10/17 in Dayton. 
Attendees: Jerry Middel, John Foltz 
Phone: Kris Buelow, Steve Martin, Mike Lambert, Tom Slocum, Marnie Tyler, Eric Hoverson, 
Emily Alcott, Lisa Hall, Joe Parzych. 
 

Email from Tom Slocum 2/10/17 following design meeting. 

We're confident in the overall approach and CTUIR can continue so long as it does its best to 
incorporate the general comments that you get from us.  For the most part our comments will 
be consistent with what we heard from the other reviewers. 

Inter-Fluve  

Response 

Acknowledged, our design approach and alternatives refinement will 

work to incorporate your general comments.    

 

 

On 2/10/2017 12:59 PM, John Foltz wrote: 
Hi Tom, 
  
Thanks for the email, I just shot one your way.  We really appreciate the time you and Marnie 
can give us at this stage. 
  
Do we need to have some sort of formal “thumbs up” from the Review Panel to proceed with 
the design per the project condition, or should we consider this email the go-ahead?  We will 
work to address any written comments from you and Marnie of course. 
  
Thanks, 
  
John Foltz 

 

 

General Technical Comments from 2/10/17 Design Review Meeting (participants listed 

above): 

 

General consensus was that the concept designs look good and endorsed moving forward with 

comments incorporated the best they can be.  The need for winter rearing habitat is key here.  

 

Inter-Fluve  

Response 

The need for winter rearing habitat is acknowledged, the designs will 

continue to keep that objective in mind. 

 

 

Mike L. – Should work to include more side channel/floodplain connectivity; don’t worry about 

short term thermal increases, focus on long term processes.  Specifically, there is a prime 

opportunity for levee removal where the levee fails in the 2-D model at the 25 year event.  Full 

levee removal is not necessary where holes or setbacks could work. 
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Inter-Fluve  

Response 

We will continue to evaluate locations where side channel development 

and general floodplain connectivity are feasible.  It’s understood that 

some short term adverse thermal impacts are acceptable in favor of 

promoting long term natural process. 

 

Steve M. – Consider levee removal and side channel opportunities at stations 22-50. 

 

Inter-Fluve  

Response 

In general, removal of the left bank levee from Station 22+00 to 50+00 

would increase floodplain connectivity only during large peak flows 

(greater than the 5-year return period (1,570 cfs) peak flow). The legacy 

of levee removal has led to extensive incision. Currently, the Q2 in this 

location ranges from approximately four to eight feet below the 

historical floodplain surface. This channel incision and relatively high 

valley bottom make levee removal on its own less beneficial from a 

habitat perspective than other habitat enhancement actions.  

 

Many of the proposed alcoves function as side channels about the 

average June flow (~100 cfs). When flows drop below this discharge, 

the channel is currently designed to disconnect at the upstream end and 

function as an alcove. There is the opportunity to convert the project 

along the right bank from STA 30+00 to 26+00 to a side channel 

(within project area 25+00), the alcove at 48+50 to 42+00 to a side 

channel, as well as the alcove at STA 100+00 if desired. These are the 

only feasible locations for side channels within areas landowners have 

indicated they would potentially be willing allow restoration work to 

occur.  

-  

 

Marnie T. – Additional connectivity and more than just levee holes would be beneficial for 

future considerations (sediment and floodplain). 

 

Inter-Fluve  

Response 

See response to comment from Steve M. above. The current Q2 water 

surface elevation is between four and eight feet below the historical 

floodplain surface. To reconnect the river to this surface at regular (less 

than or equal to the Q2), is outside our understanding of the likely scale 

and scope of this restoration effort and existing landowner willingness. 

Levee breaching has been proposed in areas where floodplain 

reconnection can occur to provide regular habitat connectivity in a cost-

effective manner.  

 

General question regarding alcove design and relation to side channel function; would some of 

the longer alcoves be better served as fully connected side channels?  

 

Inter-Fluve  

Response 

Some alcoves are designed to function as side channels when flow 

enters the upstream end across the floodplain at higher discharges.  
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Side channels/alcoves are fully connected 100cfs as designed, some will 

be connected at lower flows. We will clarify this detail on the design 

drawings. 

 

Eric H. – Going to need to expect accumulation of fines in the alcoves/side channels – be 

aggressive and overbuild because it will choke down over time (deeper and bigger than 

expected). 

 

Inter-Fluve  

Response 

Acknowledged, alcoves are typically depositional features and 

deposition is expected. The lifespan of these features is dependent upon 

future flows and sediment inputs, but designs will “over deepen” the 

outlet portions of the alcoves in an effort to extend their lifespan.  We 

have also located a number of alcoves in locations where upstream 

overbank flow is limited to reduce the sedimentation rate.  For side 

channels, our design will use large wood to promote scour and increase 

the channel’s longevity.  Side channel design refinements (section 

geometry, slope, and curvature) will also work to maintain, or increase 

sediment transport capacity along the length of the side channel to the 

extent practicable.   

 

 

Tom S. – Make sure to have the inundation figures to share when talking with the landowners. 

 

Inter-Fluve  

Response 

Acknowledged, inundation model results with property boundaries will 

be included as part of the landowner meeting.  

 

Emily A. – Heard levee setback during conversations often – there is concern with levee setback 

on behalf of the project sponsor because the levees are already failing and have holes.  Putting in 

a setback levee would fail because of upstream holes and the perceived benefit wouldn’t actually 

be provided. 

 

Inter-Fluve  

Response 

Acknowledged, due to the holes in the existing levee, a setback levee is 

outside the scope of proposed work.     

  

Marnie T. – Need for a setback levee might come out in landowner discussions, consider then at 

that time. 

 

Inter-Fluve  

Response 

Acknowledged, the “perceived” and “real” functionality of setback 

levees will be discussed with land owners.    

 

Mike L. – What is the channel being designed at? 

 

Inter-Fluve  

Response 

-  

The below discharges are the current design: 
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o Seasonal side channels are being designed to active 

around the average June flow (100-cfs) 

o Perennial alcoves are designed to be inundated at as low 

as the 95% exceedance low flow (44-cfs) 

o Seasonal alcoves are designed to be inundated around the 

average June flow (100-cfs) 

o Large wood will be design to withstand the modeled 

hydraulic conditions of the FEMA100-year (5,030-cfs) 

return period peak flow.  

  

 

Eric H. – Question on page 4 – make side channel or mainstem where alcove is proposed? 

 

Inter-Fluve  

Response 

This was looked at, along with other mainstem rerouting. The 

landowner does not want the mainstem outside the existing, visible scar 

left from the 1996 flood event. There is significant pressure from 

velocity and sheer on lower point here, and bank hardening would be 

required if a more active side channel/mainstem were proposed.  

 

Kris B./Eric H. – Is there any option to put more wood in the mainstem?  It is worth the cost to 

incorporate more LWD into mainstem.  Also need low flow engaged wood. 

  

Inter-Fluve  

Response 

Yes, there is opportunity for more large wood in the channel.  The 

initial concept development was focused on access and key locations for 

side channels and alcoves. Including more large wood in the main 

channel would require identification of additional access routes and 

strategic opportunities to maximize habitat and geomorphic function.  If 

landowner permission is obtained for one of the proposed project areas, 

we will explore additional large wood placements in subsequent design 

phases.        

 

Marnie T. – At station 47, apex structure isn’t extended into channel, what is the expectation for 

wood engagement? 

 

Inter-Fluve  

Response 

The primary function of the apex large wood structure at Station 47+00 

is to provide a limited aperture for flow into the alcove/side channel.  

Additionally, the hydraulic conveyance at this section needs to be 

maintained to avoid increasing the FEMA100-year water surface 

elevation to the point where the left bank levee is overtopped any more 

than in existing conditions.  Consequently, the relative engagement of 

this large wood structure is less than the 25 to 30% that what would be 

more typical of apex and bank large wood structures.        
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Eric H. – Could we go heavier on mainstem LWD? What about spanners or more aggressive 

thalweg LWD, not just flanking structures? 

 

Inter-Fluve  

Response 

We could add additional large wood structures (see above response to 

Kris B./Eric H). However, given the private property and infrastructure 

within and downstream of the project area, we do not propose channel 

spanning large wood structures given the site constraints including; 1) 

no increase in 100-year inundation extents over active farmland, and 2) 

no immediate increase in channel migration potential into active 

farmland.  In general, the goal is to set wood in the channel as far out as 

possible without losing capacity (typical anticipated encroachment limit 

is 25 to 30% of the bankfull width). Additionally, given the bridges 

within and downstream of the project reach large wood structures will 

be design to withstand the modeled hydraulic conditions of the 

FEMA100-year (5,030-cfs) return period peak flow. This design 

condition limits the practicality of channel spanning large wood 

structures from a ballasting and horizontal stability perspective.  

 

Tom S. – what is the benefit to flood elevation rise with the removal of levee proposed (rather 

than dig down structures or pools)? 

 

Inter-Fluve  

Response 

The levee is proposed to be notched where functional, but given the 

state of channel incision (the current Q2 water surface elevation is four 

to eight feet below the historical floodplain surface) the cost and scale 

of project needed to reconnect the channel to this surface is outside our 

understanding of the anticipated scale of this project and likely 

landowner approval. Where the levee could be notched or removed 

based upon landowner willingness, it was proposed to be notched.  

Additionally, two design requirements from the landowners that 

precludes extensive levee removal are; 1) no increase in 100-year 

inundation extents over active farmland and 2) no immediate increase in 

channel migration potential into active farmland. 

 

Marnie T. – Is the levee to be notched or removed on page 6 where the green hash designates? 

 

Inter-Fluve  

Response 

The green hatch on the left bank levee on page 6 (Station 78+00 to 

75+00) will be fully removed down to the grade of existing low area 

behind the levee. 

 

Tom S./Eric H./Marnie T. – Station 77-83 on river right is low elevation, is there opportunity to 

connect this section more than shown on the concept?  Please consider more of a side channel 

than an alcove at this location. 

 

Inter-Fluve  

Response 

Yes, additional opportunities for side channel development exist on the 

right bank floodplain between Station 77+00 and 83+00. Preliminary 

model results suggest the left bank side channel would have a longer 
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lifespan, and both were not displayed due to concern over splitting low 

flows. If the side channel along the left bank is not pursued, a right bank 

side channel could be pursued in future phases.  

 

Mike L. – Objectives need to be put into a metrics table along with limiting factors to consider 

alternatives so that alternatives can be weighted – things like sinuosity, length of channel, 

floodplain connection, etc. 

 

Inter-Fluve  

Response 

Acknowledged, project objectives are being put together and will be tie 

back to alternative evaluation and selection.  

 

Eric H./Mike L. – Consider pump relocation on sheet 7 to allow connection of side channel 

where withdraw is.  Look at alternatives around pump location to maximize (habitat) benefits 

and minimize landowner impacts.  Need to verify legitimacy of water right and withdraw. 

 

Inter-Fluve  

Response 

No structure on mainstem above station 94 was a landowner and project 

sponsor request. Jerry will inquire with the landowner regarding side 

channel opportunity at STA 100+00.  

 

Kris B. – Is there an opportunity for an alcove above station 102? 

 

Inter-Fluve  

Response 

At this time the landowner was not interested in any work above STA 

100+00.     

 

Tom S. – Please include cross sections at the next design level. 

 

Inter-Fluve  

Response 

Acknowledged, cross-sections (typical and select location specific) will 

be included after the concept level designs.  

   

Jerry M. – Please send additional comments via email.  

 

Inter-Fluve  

Response 

Acknowledged, additional comments responded to below.  

 

 

End meeting. 

 

 

Technical Comments – Eric Hoverson CTUIR (Written - 2/10/17) 
 

I believe it is worth trying to incorporate some whole trees aggressively into the channel, without 

jeopardizing flood capacity targets. I may have overstated the idea of “channel spanning”, 

whereas I meant 2/3 across the channel to disrupt the firehose phenomena discussed, promote 

accumulation of sediment, and provide cover for salmonids. This could be accomplished with 

groups of 2-3 whole trees resembling an Apex (anchored together, keyed into banks or placed 
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between trees in the riparian for stability), set at angles such as a downward fashion originating 

from the bank with root wads near the thalweg, or buried in the stream bottom with rootwad 

projecting skyward. Flows could pass atop, below or around these types of configurations, 

without concern for creating passage challenges;  
 

Inter-Fluve  

Response 

Acknowledged, some locations in the project reach may be suitable, 

however the general application of large wood structures encroaching 

on more than 25 to 30% of the channel width at bankfull is likely to be 

problematic from a flood conveyance perspective and given the risk 

associated with surrounding private property and infrastructure. As 

mentioned in other responses, the landowner constraints of 1) no 

increase in 100-year inundation extents over active farmland and 2) no 

immediate increase in channel migration potential into active farmland 

make more aggressive main channel large wood structures difficult to 

locate. Further, given the surrounding potential risks to private property 

and infrastructure, our current design criteria is to ballast LWM up to 

the Q100. Under this stability criteria, it can be difficult to extend trees 

further than 25 or 30% into the channel while achieving sufficient 

ballast.  
 

It was promising to see abundant riparian cover near archaic channels, of which could be watered 

up for instant salmonid inhabitation, and resemble what is shown in the photo below with no 

negative impact to water temperature.  
 

Inter-Fluve  

Response 

Acknowledged, some locations in the project reach may be suitable for 

this type of low floodplain reconnection (e.g. right bank Station 83+00 

to 77+00. Further, the majority of historical side channels proposed for 

reconnection as part of this effort have existing canopy cover. However, 

in general, increasing connectivity by reducing main channel capacity 

also tends to increase 100-year water surface elevations.  In this project 

reach those increases are likely to result in increases in 100-year 

inundation extents over active farmland.  
 

 

North Fork Touchet River Mile 1.3-3.3 Conceptual Drawings and Alternative Analysis; 

February, 2017 

 

Technical Comments – Michael Lambert CTUIR (Written – 2/10/17) 

My emphasis on any design is “Sustainable Floodplain/Channel Function”, and my question on 

any implemented design process meeting River Vision would be “would these efforts need 

repeated in 20-30 years”? 

 

Inter-Fluve  

Response 

Acknowledged. Historically this river likely regularly created and 

destroyed a number of transient features critical to salmon habitat such 

as side channels and alcoves. However, the processes in this reach of 

river are highly altered from historical conditions and, given the legacy 
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of leveeing, and with the foreseeable future of landuse, landownership, 

and large wood sizes/volumes, the processes needed to recreate 

meaningful salmonid habitat in this reach are still many years away. 

Given this, some efforts proposed focus on providing immediate habitat 

benefit including; main channel large wood placements, alcoves, and 

minor seasonal side channels which have a lifespan which will depend 

upon future flows and sediment loads. A number of efforts proposed 

would restore some level of natural process in this highly-constrained 

reach including; levee breaches, and large wood structures. These types 

of efforts may not need to be repeated in 20 to 30 years.  In our 

experience in constrained reaches, a mix of self-sustaining restoration 

efforts and targeted enhancement efforts is often required to provide 

immediate, mid-term, and long term habitat benefits.              

 

This reach lacks floodplain connectivity, geomorphic function, sediment sorting processes, and 

currently doesn’t capture or retains large wood. 

 

Inter-Fluve  

Response 

Acknowledged.  The designs will work to address these habitat and 

process limitations to the extent feasible within the project reach 

constraints. The above comment regarding process alterations is 

relevant to this statement as well.              

 

 

Alternative Analysis 

 

Provide the list of goal and objectives of study along with a table showing list of evaluation 

criteria (assessment methodology) and metrics used to evaluate objectives of study.  This would 

be used for evaluation of project benefits designed. 

 

Inter-Fluve  

Response 

Acknowledged, project objectives are being put together and will be tie 

back to alternative evaluation and selection.  

 

Page 2 - Why isolation of project sites within the overall project scope of work area? 

 

Inter-Fluve  

Response 

Project sites were isolated within the project area to help manage land 

owner discussions and project implementation, as well as opportunities 

for phasing depending upon available funding and landowner interest. 

Given the location of these projects on private land, options that did not 

require multiple landowners permission were desired.  

 

Page 3 – Include current function values for limiting factors in NFK Touchet River for emphasis 

of problem (CTUIR Accords II Proactive Planning Effort; provide). 

 

Inter-Fluve  

Response 

Acknowledged, current function values for limiting factors in North 

Fork Touchet River will be included.  
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Page 9 – Update hydrology analysis through 2016, and if possible prior to full design, 2017.  We 

have had multiple drought years and could have a huge hydrograph bump in 2017 given the 

snow levels and moisture over 2016-2017 winter. 

 

Inter-Fluve  

Response 

Acknowledged, given the project schedule, peak flows beyond spring of 

2017 will not be able to be included in reporting. Project elements are 

mainly tied to low flow (e.g. the 95% exceedance low flow (44-cfs) 

design connectivity of alcove features), and if calculated statistical 

flows are lower than reality due to drought, this will only extend the 

connectivity of these features which is not perceived as a negative. High 

flow calculations are driving large wood ballast, but a factor of safety of 

at least 1.3 is added to any ballast calculations which is anticipated to 

account for any flows experienced between April 2017 and the 

finalizing of designs.   

 

What recurrence interval flow (i.e. 1.5, 2.0) is the design focused? 

 

Inter-Fluve  

Response 

- Seasonal side channels are being designed to active around the 

average June flow (100-cfs) 

- Perennial alcoves are designed to be inundated at as low as the 95% 

exceedance low flow (44-cfs) 

- Seasonal alcoves are designed to be inundated around the average 

June flow (100-cfs) 

- Large wood will be design to withstand the modeled hydraulic 

conditions of the FEMA100-year (5,030-cfs) return period peak 

flow.  

 

Page 11 – Can we get an inundation map of a 100-Year Recurrence Interval Peak Flow?  How is 

the design team maximizing floodplain connectivity throughout the project area reach given the 

existing levees and current land management?  Consideration of holistic downstream flood risk 

reduction with increased floodplain/riverine function should be a primary objective (Reference: 

CTUIR River Vision).  

 

Inter-Fluve  

Response 

Yes.  A map showing existing and proposed conditions 100-year return 

period peak flow inundation will be provided.  We are proposing to 

maximize floodplain connectivity by notching the levee where 

functional. As mentioned above, given the state of channel incision (the 

current Q2 water surface elevation is four to eight feet below the 

historical floodplain surface) the cost and scale of project needed to 

reconnect the channel to this surface is outside our understanding of the 

anticipated scale of this project and likely landowner approval. Where 

the levee could be notched or removed based upon landowner 

willingness, particularly in locations where the levee is raising the 

floodplain water surface elevations, it was proposed to be notched.  

Additionally, two design requirements from the landowners are driving 

consideration of holistic downstream floodplain risk reduction; 1) no 
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increase in 100-year inundation extents over active farmland and 2) no 

immediate increase in channel migration potential into active farmland. 

 

Page 14 – Ideologically I’m not sure I support the idea that boulder placement with enhanced 

holding habitat create a predator relationship with increased loss to juvenile salmonids.  Please 

provide a reference.  Habitat enhancement is for all native and aquatic biota and not species 

focused.  Redband rainbow trout is a native fish. 

 

Inter-Fluve  

Response 

Boulder placement can be a viable habitat enhancement measure in the 

appropriate geomorphic and hydraulic context. While it can be used 

here, and individual boulder placement can be very cost effective, the 

benefits provided by large wood placement seemed to be equal or 

greater, particularly given the three factors discussed below. While 

these risks/factors are relatively minor, they were deemed sufficient in 

the alternatives analysis phase to use wood preferentially over boulders.  

 

1) We know that subyearling steelhead utilize interstitial spaces in riffle 

habitats and stream edge habitat for rearing in their first year of life 

following emergence (USFWS 1995). This can be a vulnerable life 

stage because they are small and susceptible to predation and other 

forms of mortality. Steelhead may select for riffle habitats during this 

vulnerable stage because it is not used heavily by predators (larger 

juveniles and other trout), which prefer pockets behind rocks, runs, or 

deeper pools (Moyle et al 2002). It is possible that placing boulders in 

riffles would make those habitats more suitable for redband trout and 

yearling salmonids, which could utilize shear zones created by the 

boulders for feeding. They may also feed heavily on subyearling 

steelhead, as they are known to use riffle habitats heavily. This would 

have a net negative effect on the steelhead population and native fish 

assemblage as a whole. There is not a lot of literature on predation on 

subyearling steelhead or cannibalism between age classes. Placing 

boulders in habitats known to support subyearling steelhead could have 

a negative effect on a potentially limiting life stage of steelhead.  

 

2) Secondly, small- to medium-sized boulders placed on alluvial 

streambeds may, overtime, shift downstream and become imbedded in 

the substrate or buried.  Although the boulders themselves may be sized 

to be immobile at particular flows, the native alluvium around them is 

often scoured away.  A number of scenarios can play out including: 

A) If native alluvium is first mobilized around the boulder when 

flows are over the top of the boulder, a scour hole can form on 

the downstream face of the boulder. Subsequently, the boulder 

then tends to shift or roll into the scour hole starting the process 

over until the boulder no longer creates the turbulence needed to 

scour native alluvium. The boulder may also shift/roll 

downstream repeatedly into its own scour hole until flows 
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change or the boulder reaches a lower energy location in the 

channel. 

B) If the boulder is larger, flows may initially scour a hole on the 

upstream side of the boulder before flowing over the boulder and 

scouring the downstream side.  In this situation the boulder may 

shift or roll either upstream or down until reaching an 

equilibrium with bed scour and turbulence. 

These scenarios are generally played out when the native alluvium is 

much smaller than the placed boulders (e.g. native sands/gravels v. 2-ft 

boulders) and there is a limited amount of underlying larger native 

alluvium (e.g. cobbles) to support and self-armor the area around the 

boulder.   

 

Moyle, P.B. 2002. Salmon and Trout, Salmonidae - Rainbow 

Trout, (Oncorhynchus mykiss) in Inland Fishes of California. 

Los Angeles, California: University of California Press, 271-

282. 

 

U.S. Fish and Wildlife Service. 1995. Working Paper on 

Restoration Needs: Habitat Restoration Actions to Double 

Natural Production of Anadromous Fish in the Central Valley of 

California. Vol 2. Stockton, CA: Prepared for the U.S. Fish and 

Wildlife Service under the direction of the Anadromous Fish 

Restoration Program Core Group. 

 

3) Lastly, while localized larger boulder sources do exist on the NF 

Touchet (e.g. Station 35+50 where the channel abuts a columnar basalt 

outcrop), pebble counts, site observations, and underlying geology 

indicate that these natural occurrences are relatively rare and a more 

typical larger grain size to the system is large cobble (128 – 180mm) or 

smaller. Based on these factors, large wood was selected as a treatment 

that can provide the same enhancements with a better understanding of 

performance expectations.  

  

 

Page 16 2.3.3 (Alternative mainstem re-meander) – Agree that diverting water into a new 

channel with immature riparian zone and large amounts of disturbance could have initial early 

impacts of water temperature but increased floodplain/channel function would have longer term 

sustainable processes that further reduce limiting factors (functional deficiencies) over time 

(Reference: CTUIR River Vision) given increased geomorphic/hydrologic function. 

 

Inter-Fluve  

Response 

Acknowledged. Given landowner constraints, any proposed 

remeandering of the mainstem would require bank hardening along the 

channel margins to limit future lateral migration. Consequently, the 

primary future functional benefit this would provide (lateral migration 

of the mainstem and associated development of future floodplain) 
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beyond the proposed project elements would not occur. Due to this 

limitation, the proposed higher impact of mainstem remeander did not 

provide additional benefits to justify further consideration.  

 

 

Conceptual Drawings February 2017 

 

More emphasis is necessary regarding enhancement of floodplain connectivity, increased value 

in geomorphic processes and sediment sorting, with value for sustainable floodplain/channel 

function.  A lot of concern is expressed in the alternative analysis and design features because of 

perceived impacts to thermal input to river from initial restoration efforts and the cost benefits of 

alternatives regarding fish benefits, however, CTUIR River Vision is the expression of 

floodplain values and sustainability.  The current approach is short lived and will require long-

term maintenance of habitat, less sustainable, and doesn’t necessarily benefit floodplain/riverine 

processes downstream in accumulative reach based value approach to floodplain function, 

increased value in sediment sorting and capture of large wood, and other limiting factors in the 

system. 

 

Inter-Fluve  

Response 

Acknowledged. Historically this river likely regularly created and 

destroyed a number of transient features critical to salmon habitat such 

as side channels and alcoves. However, the processes in this reach of 

river are highly altered from historical conditions and, given the legacy 

of leveeing, and with the foreseeable future of landuse, landownership, 

and large wood sizes/volumes, the processes needed to recreate 

meaningful salmonid habitat in this reach are still many years away. 

Given this, some efforts proposed focus on providing immediate habitat 

benefit including; main channel large wood placements, alcoves, and 

minor seasonal side channels which have a lifespan which will depend 

upon future flows and sediment loads. A number of efforts proposed 

would restore some level of natural process in this highly-constrained 

reach including; levee breaches, and large wood structures. These types 

of efforts may not need to be repeated in 20 to 30 years.  In our 

experience in constrained reaches, a mix of self-sustaining restoration 

efforts and targeted enhancement efforts is often required to provide 

immediate, mid-term, and long term habitat benefits. More aggressive 

natural process restoration (e.g. full levee removal, floodplain 

reconnection/lowering, channel realignment, and channel aggradation) 

would require land acquisition as it is outside the areas/sideboards 

presented by current landowners.    

 

I don’t see an existing river thalweg line for reference on sheets. 

 

Inter-Fluve  

Response 

The channel stationing is show as tick marks only to avoid confusion 

with the property line. A thalweg will be presented on future design 

submittals.      
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Either the Existing Conditions Sheet (Sheet 2 of 9) needs to have the project reach stationing or 

the Access and Staging specifications sheet (Sheet 3 of 9) needs to have river mile locations or 

reference. 

 

Inter-Fluve  

Response 

Project reach stationing will be added in addition to the river miles on 

Sheet 2.     

 

Sheet 3 – are there only plans for design and implementation within the referenced design sheets 

on page 3 (sheets 4-7)? 

 

Inter-Fluve  

Response 

The project sites identified on Sheet 3 are the areas where 

restoration/enhancement potential aligned with landowner interests.  

Other restoration/enhancement opportunities do exist outside these 

project site but they do not align as well with project constraints (land 

owner interest and flood/erosion risks to agricultural land).          

 

Sheet 4 – Appears to be opportunity for meander bend with increased sinuosity.  Field location is 

high value pasture grass and based on the flow model does inundate at higher flow recurrence 

interval. 

 

Inter-Fluve  

Response 

Given landowner constraints here any proposed remeandering of the 

mainstem would require bank hardening along the left bank channel 

margin to limit future lateral migration. Consequently, the primary 

future functional benefit this would provide (lateral migration of the 

mainstem and associated development of future floodplain) beyond the 

proposed project elements would not occur. Due to this limitation, the 

proposed higher impact of mainstem remeander did not appear to 

provide additional benefits beyond the habitat benefits provided by 

addition of alcoves/side channels and would be significantly higher cost 

and impact. 

 

Alcoves (Sheets 4-7) – Are elevations of the alcove outlets set so that there is water connectivity 

for fish between the alcove and river?  Alcoves should be connected to the groundwater for 

preferred rearing benefits with hyporheic enhanced cooler water temperatures. Increased use and 

prevents stranding. 

 

Inter-Fluve  

Response 

Perennial alcoves are designed to be inundated at as low as the 95% 

exceedance low flow (44-cfs).  Groundwater flow into the alcoves is 

likely at this depth, though the quantity and temperature of the 

groundwater is unknown at this time.  Alcoves will be sloped gently 

towards the main channel to limit the potential for fish stranding as the 

water level decreases.  However, natural sediment deposition overtime 

in the alcove and at the connection to the main channel may create 

conditions that isolate fish periodically.        
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Design Alternative Consideration: Road or infrastructure vegetation and riverine habitat structure 

buffer (Sheets 4-7) – I would like to see enhanced riparian habitat buffers along any 

infrastructure (roads, railroad grades, etc.) including large wood habitat structures and 

opportunity for mature riparian growth for protection of infrastructure, fish cover, and reduction 

of solar thermal river input to water temperature.  In the case of this project it might take 

reducing the levee and rock protection along roads with replacement of large enhanced wood 

structures with vegetation enhancement where possible.  This may even take some type of pile 

driven wood structures for ballast anchoring and protection. 

 

Inter-Fluve  

Response 

Acknowledged, riparian vegetation enhancement will be a part of all 

proposed work.  The conceptual designs already include bank large 

wood structures in select locations (29+00, 49+50, and 81+50) along 

exiting levees to remain in place.  However, reduction of rock 

protection along levees in areas not proposed on the current drawings 

and roads is outside our understanding of current landowner limitations.             

 

Sheet 5 – How much riparian vegetation or area for vegetation enhancement along the road area 

and developed alcove from station 42+00 to 48+50? 

 

Inter-Fluve  

Response 

Riparian vegetation enhancement will be a part of all proposed work 

and extents will be shown on subsequent design submittals.  Adjacent to 

the alcove/side channel from Station 42+00 to 48+50 approximately 0.5 

acres of vegetation enhancement could be expected.    

 

Sheet 8 – I’m interested in a more complex typical bank large wood structure with protruding, 

aggressive large wood in channel with increased erosive power for pool development which 

would support spring Chinook holding and cover, and increased interstitial space for fish rearing 

(provide photo). 

 

Inter-Fluve  

Response 

Acknowledged, the photos provided do not represent the ideal bank 

large wood structure in terms of complexity and encroachment.  Our 

typical design detail will show more complexity (including the use of 

whole trees) and indicate an encroachment of 25 to 30% of the channel 

width at bankfull.           
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Questions or Input by Other Contributors: 

One of the original goals was to enhance sediment sorting and capture sediment upstream which 

would provide geomorphic/sediment sorting benefits downstream and beneficial to the 

Baileysburg Restoration Project reach near downtown Dayton (geomorphic issue). 

 

Inter-Fluve  

Response 

Acknowledged, however the stated CTUIR goals do not include or 

emphasize sediment sorting and capture, other than localized 

improvements in sediment sorting related to the placement of large 

wood material.  It’s understood that sediment sorting and capture is 

reach geomorphic goal related to management of sediment downstream 

near downtown Dayton. The existing reach constraints, geomorphic 

character, and primary goals of the CTUIR do not tend to align with 

sediment capture goals.   

 

 

Comments from Kay Caromile Salmon Grant Manager, Recreation and Conservation Office (via 

email 2/9/17): 

 

Hello.  I looked through the conceptual designs that Jerry sent on Jan 23 for the N.F. Touchet 

River Reach 2 Design (16-1459). I haven’t seen a write up for the design so my questions are 

fairly general.  I will try to make it to the first part of the conference call, but am not 

certain.  Here are my questions. 

- I looked at the goals and objectives listed in the project proposal: The goal is to develop 

an agreed upon restoration design that when implemented would improve instream 

habitat conditions, primarily for juvenile summer steelhead, and restore natural stream 

processes through the 2 mile long project reach.  Is the primary focus to provide low 

flow refuge? 

 

Inter-Fluve  

Response 

The habitat enhancement goals from a fish use and hydrology 

perspective is to provide both high flow refuge and low flow 

cover/complexity habitat.  The high flow refuge will provide lower 

velocity off channel areas for juvenile salmonids during typical winter 

high flows and moderate peak flow events. The low flow cover and 

complexity habitat enhancement will focus on improving existing main 

channel conditions and provide access to perennial alcove areas down to 

the 95% exceedance low flow.               

 

- What are the constraints on the design (e.g., no rise, limit to channel migration or 

flooding)? 

 

Inter-Fluve  

Response 
- No increase in 100-year inundation extents over active farmland  

- No immediate increase in channel migration potential into active 

farmland 

- Large wood will be design to withstand the modeled hydraulic 

conditions of the FEMA100-year (5,030-cfs) return period peak flow. 
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- Considering work only in areas approved for consideration by private 

landowners  

 

- Emily’s email notes that they identified 4 separate project areas within the 2 mile 

reach.  I’m wondering how you selected these areas. 

Inter-Fluve  

Response 

The project sites identified on Sheet 3 are the areas where 

restoration/enhancement potential aligned with landowner interests.  

Other restoration/enhancement opportunities do exist outside these 

project site but they do not align as well with project constraints (land 

owner interest and flood/erosion risks to agricultural land).          

 

- Looking at the existing conditions map, it appears the existing levee is 6-8 feet tall and 

does not tie into higher ground.  If that is the case, I presume that it doesn’t function to 

prevent flooding (water can go around it)—is its purpose/function mainly to prevent 

channel migration?   

 

Inter-Fluve  

Response 

Although the levee does not tie into higher ground modeling shows that 

it functions to prevent flooding along much of its length.  However, 

there are low spots and gaps where flows pass over or through the levee 

before the levee becomes continually overtopped. These low spots and 

gaps bring water onto the floodplain that is then routed down valley 

before rejoining the main channel flow downstream of Station 23+00.  

In some cases, the levee prevents water which has flooded onto the 

floodplain from re-entering the channel, raising flood elevations above 

those in the channel. Additionally, as suggested in the comment, it 

appears that the levee in many places provides real and perceived 

resistance to channel migration.                   

 

- Since you propose to perforate the existing levee, were you expecting to need to construct 

a setback levee or install floodplain structures to limit channel response? 

 

Inter-Fluve  

Response 

Given the existing weak spots and gaps in the levees, and all those areas 

that are likely to develop gaps following subsequent high flow events, a 

setback levee is not proposed.  While a newly constructed levee may 

function along its length, new holes and gaps may develop in the older 

levee upstream of levee rendering the new levee ineffective. This holds 

risk of perceived flood impacts related to levee setback for the project 

sponsor.          

 

- What factors were considered in locating the levee breeches? 

 

Inter-Fluve  

Response 
- Impacts to 100-year inundation extents over active farmland 

- Reconnection of existing disconnected habitats 

- Impacts on other project elements (e.g. alcoves) 

- Excavation volume relative to the amount of habitat connectivity  
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- I like the idea of creating alcoves.  Are the alcoves intended to intersect with groundwater 

and be groundwater fed, or be backwatered?  Will they be connected at low flows and 

stay watered up year round, or are they intended only for high flow refuge?   

 

Inter-Fluve  

Response 

- Perennial alcoves are designed to be inundated at as low as the 95% 

exceedance low flow (44-cfs). Groundwater flow into these alcoves 

is likely at this depth, though the quantity and temperature of the 

groundwater is unknown at this time. 

- Seasonal alcoves are designed to be inundated around the average 

June flow (100-cfs). Hyporheic flow into these alcoves is likely 

during higher main channel water levels, though the quantity and 

temperature of the groundwater is unknown at this time. 

 

- Is there risk of the alcoves getting cut off and stranding fish in inhospitable conditions? 

 

Inter-Fluve  

Response 

Alcoves will be sloped gently towards the main channel to limit the 

potential for fish stranding as the water level decreases.  However, 

natural sediment deposition overtime in the alcove and at the connection 

to the main channel may create conditions that isolate fish periodically. 

 

- Where it says “regrade high flow channel connection”, are these existing channels that 

you are lowering so they are activated at lower flows?  What is your target flow for 

activation? 

 

Inter-Fluve  

Response 

Yes, these are existing channels where the inlet conditions will be 

improved with large wood structures and the channel lowered to 

increase activation frequency. Seasonal side channels are being 

designed to active around the average June flow (100-cfs) 

 

- The typical bank large wood structure depicted in the bottom left hand photo on page 8 

does not appear to include wood that protrudes into the stream and so would provide 

limited edge habitat complexity during higher flows.  Under what situations would you 

use this design vs one that includes wood that protrudes further into the channel to 

provide complex low flow cover? 

 

Inter-Fluve  

Response 

Acknowledged, the photos provided do not represent the ideal bank 

large wood structure in terms of complexity and encroachment.  Our 

typical design detail will show more complexity (including the use of 

whole trees) and indicate an encroachment of 25 to 30% of the channel 

width at bankfull.           

 
 

 

Comments from Kay Caromile Salmon Grant Manager, Recreation and Conservation Office (via 

email 2/13/17): 
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Thank you for convening the conference call to discuss the concept drawings for this project.  It 

was really helpful to dialogue with the Interfluve team; yourself, Steve, and Kris; and Gerry, 

Erik, and Mike from the Tribe.  Nothing like a group conversation to get your questions 

answered and get all the issues out on the table.  We hope that early engagement in the design 

process will be valuable in keeping the project moving on a fruitful track. 

 

In general, from the Review Panel perspective we are very pleased with the project development 

to this point.  We think the design team has done a good job taking local constraints into account, 

both in terms of geomorphic conditions at the site and landowner concerns.  The design approach 

being pursued is solid and Interfluve has made good use of tools such as 2D HEC RAS which 

illuminated pros and cons of specific project elements such as where levee removal would be 

beneficial and where it wouldn't provide the biggest benefit per level of investment.  The model 

output was also very useful in identifying areas where the alcove/side channel concept is most 

likely to support project objectives.  It sounds like Gerry has been doing a good job of working 

with affected landowners dating back to 2014, which we expect will be critical in this area for 

project success, particularly given the history of this project (15-1306 and 12-1639). 

 

The general concept of alcoves that activate as side channels at around 100 cfs is a great 

approach in this reach.  We like the relatively light touch that Interfluve has taken in the design, 

in contrast to the extensive floodplain earthwork that was proposed in earlier versions of the 

project.  We make the following requests for consideration as you move on to the next design 

phase: 

 Trapping sediment should be retained as a key project goal.  This was central to earlier 

projects in this reach and we continue to believe it to be important. 

Inter-Fluve  

Response 

Acknowledged, however the stated CTUIR goals do not include or 

emphasize sediment sorting and capture, other than localized 

improvements in sediment sorting related to the placement of large 

wood material.  It’s understood that sediment sorting and capture is 

reach geomorphic goal related to management of sediment downstream 

near downtown Dayton. The existing reach constraints, geomorphic 

character, and primary goals of the CTUIR do not tend to align with 

sediment capture goals.   

 The ELJs included in the design are good.  We would like to see even greater use of wood, 

and see that wood have greater engagement with the river at higher flows (we recognize 

that the drawings we reviewed were reflective of average June flows).  We ultimately are 

hoping to see the thalweg raised and even more reconnection with the floodplain--

something closer to 2-year flood levels than 25-year if possible given landowner and site 

constraint. 

Inter-Fluve  

Response 

Acknowledged, the photos provided do not represent the ideal bank 

large wood structure in terms of complexity and encroachment.  Our 

typical design detail will show more complexity (including the use of 
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whole trees) and indicate an encroachment of 25 to 30% of the channel 

width at bankfull.     

 

Raising the thalweg to improve floodplain connectivity is currently 

restricted by the extensive incision (the existing Q2 water surface 

elevation is four to eight feet below the historical floodplain) and two 

land owner constraints; 1) no increase in 100-year inundation extents 

over active farmland and 2) no immediate increase in channel migration 

potential into active farmland.  

 

 Regarding the issue of potential flood elevation rise caused by trapping sediment, it may be 

worthwhile for Interfluve to model some sample scenarios of putting more aggressive 

LWD in the channel and aggrading the bed by some realistic sediment depth.  We suggest 

Interfluve evaluate whether the resulting flood elevation rise and diminished channel and 

floodplain flow capacity can be offset by removing levee fill from the floodplain.  For 

example, if the levee already overtops in some locations at a 10-year flow event, is it 

feasible to remove the top of other levee sections that are above the 10-year wse, and in this 

way compensate for lost flow capacity in the channel?    

Inter-Fluve  

Response 

Acknowledged, however it’s unlikely that removal of the portion of 

levees above the 10-year return period peak flow water surface 

elevation would compensate for decreased main channel capacity from 

a meaningful increase in the thalweg elevation at peak flows greater 

than the 10-year.  Modeling of this scenario is not planned at this time.           

 In a similar vein, we do not favor excavating pools in the main channel as an engineering 

solution for increasing channel conveyance and reducing flood elevation rise at this 

particular project site.  Excavated pools with LWD are appropriate techniques for meeting 

ecological objectives such as providing thermal refuge and cover for migrating adult 

salmon (and less so juvenile rearing), but in the incised, sediment-limited conditions in the 

project reach, promoting natural formation of channel bed features by trapping sediment 

against abundant LWD installations is more consistent with the SRFB program goals of 

restoring natural habitat- forming processes. 

Inter-Fluve  

Response 

Understood.  However, project reach constraints including; land use, 

private property, and extensive incision (the existing Q2 water surface 

elevation is four to eight feet below the historical floodplain) offer 

limited opportunities to be aggressive with restoration of natural 

channel process. The constraint of not raising the FEMA 100-year flood 

elevation requires that if we encroach on the channel with obstructions 

to flow (here large wood placements), we need to compensate for this in 

another way to maintain conveyance, which can be achieved by 

excavating pools. Further, the site has an extensive armor layer along 

the bed. And given the foreseeable future with respect to landuse, 
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landownership, and large wood volumes, the return of natural processes 

required to generate sufficient pool creation related to large wood 

placement is uncertain. In our experience constrained reaches require a 

mix of self-sustaining restoration efforts and targeted enhancement 

efforts to provide mix of immediate, mid-term, and long term habitat 

benefits.   

 Limit excavation in the alcoves and side channels to the amount necessary to activate these 

areas at the design flows.  Strategic placement of wood and excavation of the higher 

elevation areas should be sufficient to allow the river’s flow to naturally shape the channels 

and alcoves. 

Inter-Fluve  

Response 

Acknowledged, however in our experience over excavation of alcove 

and side channels improves longevity and their immediate habitat value.  

For alcoves, slightly deeper and more extensive excavation provides 

capacity for sediment deposition and vegetation encroachment before 

the activation objectives are no longer met. For side channels, over 

excavation both in width and depth provide an opportunity for flows to 

shape the channel through both deposition and erosion processes.  Side 

channels that are undersized often fill in rather than expand following 

high flows. Also, as noted above, much of the reach has an extensive 

armor layer, limiting bed scour. And, while we can help return some 

natural processes to the site, given the foreseeable future of large wood 

volumes and land ownership, channel- and habitat-forming processes 

are likely to be deficient for some time so a combination of self-

sustaining restoration efforts and targeted enhancement efforts can 

provide mix of immediate, mid-term, and long term habitat benefits.  .          

 During the call, members of the group expressed interest in creating a flow-through side 

channel on the right bank around Station 81+00 (which currently receives water during 

high-flows).  A side channel here seems sensible, given HEC RAS model output and the 

left bank landowner (Sameh) concerns about the levee needing to be fortified.  However, 

rather than designing extensive excavation of a channel the full length down to the 

proposed alcove, we would favor design elements that promote a natural formation of a 

side channel.  This could be achieved through a right-bank apex jam and excavation of a 

pilot channel to get the river using the existing channel at lower flows than the flows at 

which it currently engages. 

Inter-Fluve  

Response 

Yes, additional opportunities for side channel development exist on the 

right bank floodplain between Station 77+00 and 83+00. Preliminary 

model results suggest the left bank side channel would have a longer 

lifespan, and both were not displayed due to concern over splitting low 

flows. If the side channel along the left bank is not pursued, a right bank 

side channel could be pursued in future phases. 
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 We expect that the preliminary design will include a significant amount of native riparian 

vegetation planting. 

Inter-Fluve  

Response 

Acknowledged, riparian vegetation enhancement will be a part of all 

proposed work.   

With these considerations in mind, we support the design team proceeding to develop 

preliminary designs.  Interfluve's expected information on temperature from data loggers will 

inform how well the alcoves are expected to serve as a thermal refuge in low flow periods and 

will shape the design accordingly.  We will be interested in seeing the temperature data 

summarized and will also be looking forward to profile and cross section views in the 

preliminary designs.  Thank you again for this early review step and group discussion.  We look 

forward to seeing the preliminary designs. 

Inter-Fluve  

Response 

Acknowledged, currently temperature data is outside the scope of our 

services but can be added on a time and materials basis if desired by the 

project sponsor.  

 

As an observation just for the lead entity's benefit, we note that the project objectives that were 

listed in the grant proposal listed significantly greater quantities of levee removal and floodplain 

reactivation than were presented in the conceptual designs.  We get it that this change results 

from the conclusions generated by the hydraulic modeling and field investigations, but it serves 

as an example for sponsors to try to be as realistic and informed as possible at the proposal stage 

in developing their specific project objectives. 
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Appendix B: Summary of Landowner Meeting
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Summary of March 6, 2017 Landowner Meeting 
Attendees: Landowners; Bill Warren, Gene Warren, Jay Dickenson, Jenny Dickenson, Judy 
Sameh, and Abbas Sameh.  Organizations; Jerry Middel CTUIR, Steve Martin SRSRB, John Foltz 
SRSRB, Emily Alcott Inter-Fluve, John Gaffney Inter-Fluve. 
 

 
Summary 
A meeting for potentially affected landowners within the North Fork Touchet RM 1.3-3.3 project 

area was on March 6, 2016 at 10 AM at the Snake River Salmon Recovery Board Office in 

Dayton, WA. The agenda included:  

 
 Project schedule overview (CTUIR) 

 Review of project goals and objectives (CTUIR/Inter-Fluve)  

 Summary of analysis (to date) (Inter-Fluve) 

 Review of proposed restoration treatment types (Inter-Fluve) 

 Overview and presentation of existing conditions hydraulic models (by reach and project 

area) (Inter-Fluve) 

 Overview of restoration conceptual designs (by individual project area) 

 Overview and presentation proposed conditions hydraulic models (by reach and project 

area) (Inter-Fluve) 

 Question and answer 

 

 
Landowner Discussion 
Each project area was presented individually to the landowners. Discussion included presentation 

of a PowerPoint, watercolor illustrations of typical design treatments, existing and proposed 

conditions in a two-dimensional (2D) hydraulic model, and presentation of conceptual design 

drawings. Based upon this discussion, two project areas/components were removed from further 

consideration. These areas are:  

 

 Prior to the meeting in a phone call, Mr. Rowe requested that the potential alcove at 

Station 55+00 be removed from future consideration  

 At the meeting, Bill and Gene Warren requested that the project at Station 100+00 be 

removed from future considerations due to concerns to pump intake locations and future 

channel migration   

 During the meeting, Bill Warren also discussed concerns over flooding related to an 

existing breach in the levee near Station 53+50.  

 

The remaining projects are moving forward for continued discussion between CTUIR and 

landowners.  
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Appendix C: Matrix of Project Element Benefits 

 



Large wood 
placements

Channel 
spanning large 

wood
Boulder 
placement No action Partial removal Full removal

Floodplain 
re‐grading No action

Seasonal 
side 

channels Alcoves
Mainstem 
re‐meander

Perennial 
side 

channels No action Revegetation No action

Increase channel complexity X X X X X X X X X
Increase stream velocity diversity at a range of flows X X X X X X X X X X
Improve sediment sorting and routing X X X X X X X
Increase instream thermal diversity X X X X X X X X
Increase quantity and quality of habitat diversity, esp LWD and pools X X X X X X X
Increase locations suitable for adult spawning X X X
Increase area suitable for juvenile rearing X X X X X X X X X X
Increase floodplain connectivity X X X X X X X X
Increase riparian function X X X X

Relative Cost Low Moderate Low N/A Moderate High High N/A Moderate Moderate High Moderate N/A Low N/A

In‐channel 
characteristics

Passage/ 
entrainment

Riparian/ 
floodplain

Project objectives

Channel structure placement Levee and floodplain modification Channel modification Riparian alterations
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Notes:
1. Modeled June average flow of 111 cfs.
2. Proposed conditions model terrain developed from 2010 LiDAR,
2015 ground survey, and design grading, shown as hillshade.
3.  Velocity is depth averaged.



Project Site

Warren

Dickenson

Sinkbeil

35+00

30+00

25+00

20+00

D D8 500- / 100-ft Stations

Property Lines

Project Site

\\
w

a
ll
y
\t

e
rr

a
\C

lie
n

t 
F

ile
s
\M

-P
\N

F
T
o

u
c
h

e
t_

D
e

s
ig

n
_

R
M

1
.3

-3
.3

_
1

6
0

2
3

7
\G

IS
\M

X
D

\N
F

T
o

u
c
h
e

t_
2

D
_

M
o

d
e

l_
O

u
tp

u
t_

V
e

lo
c
it
y
_

P
rC

o
n

d
.m

x
d

  
jg

a
ff

n
e

y
  

5
/2

5
/2

0
1

7
  

1
1

:5
7

:5
7

 A
M

¯0 100 200

Feet

Modeled Velocity, Proposed Conditions at January Average Flow
Rive Mile 1.3 to 3.3

North Fork Touchet River
Dayton, WA

CTUIR - DNR Fisheries Program

Velocity (ft/s)

12 10 8 6 4 2 0

Notes:
1. Modeled January average flow of 234 cfs.
2. Proposed conditions model terrain developed from 2010 LiDAR,
2015 ground survey, and design grading, shown as hillshade.
3.  Velocity is depth averaged.
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1. Modeled 95% exceedance flow of 44 cfs.
2. Existing conditions model terrain developed from 2010 LiDAR
and 2015 ground survey, shown as hillshade.
3.  Sediment mobility evaluated using limiting shear stress values
for uniform noncohesive sediments (Fischenich 2001).
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Notes:
1. Modeled 2-year peak flow of 882 cfs.
2. Existing conditions model terrain developed from 2010 LiDAR
and 2015 ground survey, shown as hillshade.
3.  Sediment mobility evaluated using limiting shear stress values
for uniform noncohesive sediments (Fischenich 2001).
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1. Modeled 10-year peak flow of 2,113 cfs.
2. Existing conditions model terrain developed from 2010 LiDAR
and 2015 ground survey, shown as hillshade.
3.  Sediment mobility evaluated using limiting shear stress values
for uniform noncohesive sediments (Fischenich 2001).
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Notes:
1. Modeled 95% exceedance flow of 44 cfs.
2. Proposed conditions model terrain developed from 2010 LiDAR,
2015 ground survey, and design grading, shown as hillshade.
3.  Sediment mobility evaluated using limiting shear stress values
for uniform noncohesive sediments (Fischenich 2001).
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Sediment Mobility, Proposed Conditions at a 2-year Peak Flow
Rive Mile 1.3 to 3.3

North Fork Touchet River
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Notes:
1. Modeled 2-year peak flow of 882 cfs.
2. Proposed conditions model terrain developed from 2010 LiDAR,
2015 ground survey, and design grading, shown as hillshade.
3.  Sediment mobility evaluated using limiting shear stress values
for uniform noncohesive sediments (Fischenich 2001).
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North Fork Touchet RM1.3-3.3 - Umatilla Tribe Tab:  Pebble_Count_1 12/28/2016   3:00 PM

Sediment Grain Size Analysis
NF Touchet River   Stream RM1.3-3.3   Reach 11/11/2016   Date Emily Alcott   Personnel

PC 1   Identifier / Unit   Location

Riffle Crest   Longitudinal Description (Pool, Riffle, Bend, Crossing, etc.)  46.292064°   Latitude or  Northing

Surface   Sample Type:  Surface or  Sub-surface -117.933011°   Longitude or  Easting

  Approximate Depth of Flow at Thalweg (feet)   Waypoint

Notes

Photo Not available Photo Not available

Distribution Statistic Points (Percent Finer)

D 16 37 mm

D 50 48 mm

D 84 85 mm

Assumes a linear interpolation
Pebble Count Data

Class (Wentworth) Size Class (mm) Count Percent Finer

Sand < 2 0 0%

Very Fine Gravel 2 - 4 0 0%

Fine Gravel 4 - 5.6 0 0%

Fine Gravel 5.6 - 8 0 0%

Medium Gravel 8 - 11 0 0%

Medium Gravel 11 - 16 2 0%

Coarse Gravel 16 - 22.6 7 2%

Coarse Gravel 22.6 - 32 13 9%

Very Coarse Gravel 32 - 45 26 22%

Very Coarse Gravel 45 - 64 21 47%

Small Cobble 64 - 90 21 68%

Small Cobble 90 - 128 9 88%

Large Cobble 128 - 180 2 97%

Small Boulders 180 - 256 1 99%

Boulders > 256 0 100%

Total 102

Near N Touchet Rd. mile post 25.7
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North Fork Touchet RM1.3-3.3 - Umatilla Tribe Tab:  Pebble_Count_2 12/28/2016   3:00 PM

Sediment Grain Size Analysis
NF Touchet River   Stream RM1.3-3.3   Reach 11/11/2016   Date Emily Alcott   Personnel

PC 2   Identifier / Unit   Location

Riffle Crest   Longitudinal Description (Pool, Riffle, Bend, Crossing, etc.)  46.290402°   Latitude or  Northing

Surface   Sample Type:  Surface or  Sub-surface -117.927008°   Longitude or  Easting

  Approximate Depth of Flow at Thalweg (feet)   Waypoint

Notes

Photo Channel bed at pebble count Photo Looking across the riffle crest from the right bank

Distribution Statistic Points (Percent Finer)

D 16 55 mm

D 50 67 mm

D 84 107 mm

Assumes a linear interpolation
Pebble Count Data

Class (Wentworth) Size Class (mm) Count Percent Finer

Sand < 2 0 0%

Very Fine Gravel 2 - 4 0 0%

Fine Gravel 4 - 5.6 0 0%

Fine Gravel 5.6 - 8 0 0%

Medium Gravel 8 - 11 0 0%

Medium Gravel 11 - 16 0 0%

Coarse Gravel 16 - 22.6 1 0%

Coarse Gravel 22.6 - 32 5 1%

Very Coarse Gravel 32 - 45 15 6%

Very Coarse Gravel 45 - 64 30 19%

Small Cobble 64 - 90 34 47%

Small Cobble 90 - 128 15 78%

Large Cobble 128 - 180 6 92%

Small Boulders 180 - 256 3 97%

Boulders > 256 0 100%

Total 109

Near N Touchet Rd. mile post 27.2
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North Fork Touchet RM1.3-3.3 - Umatilla Tribe Tab:  Pebble_Count_3 12/28/2016   3:00 PM

Sediment Grain Size Analysis
NF Touchet River   Stream RM1.3-3.3   Reach 11/11/2016   Date Emily Alcott & Lisa Hall   Personnel

PC 3   Identifier / Unit   Location

Riffle Crest   Longitudinal Description (Pool, Riffle, Bend, Crossing, etc.)  46.284921°   Latitude or  Northing

Surface   Sample Type:  Surface or  Sub-surface -117.916633°   Longitude or  Easting

  Approximate Depth of Flow at Thalweg (feet)   Waypoint

Notes

Photo Looking upstream at sampling transect Photo Looking across the riffle crest from the right bank

Distribution Statistic Points (Percent Finer)

D 16 46 mm

D 50 63 mm

D 84 148 mm

Assumes a linear interpolation
Pebble Count Data

Class (Wentworth) Size Class (mm) Count Percent Finer

Sand < 2 0 0%

Very Fine Gravel 2 - 4 0 0%

Fine Gravel 4 - 5.6 0 0%

Fine Gravel 5.6 - 8 0 0%

Medium Gravel 8 - 11 0 0%

Medium Gravel 11 - 16 2 0%

Coarse Gravel 16 - 22.6 5 2%

Coarse Gravel 22.6 - 32 9 6%

Very Coarse Gravel 32 - 45 19 14%

Very Coarse Gravel 45 - 64 23 31%

Small Cobble 64 - 90 20 51%

Small Cobble 90 - 128 15 69%

Large Cobble 128 - 180 5 82%

Small Boulders 180 - 256 15 87%

Boulders > 256 0 100%

Total 113
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North Fork Touchet RM1.3-3.3 - Umatilla Tribe Tab:  Pebble_Count_4 12/28/2016   3:00 PM

Sediment Grain Size Analysis
NF Touchet River   Stream RM1.3-3.3   Reach 11/11/2016   Date Emily Alcott & Caitlin Alcott   Personnel

PC 4   Identifier / Unit   Location

Riffle Slope Break   Longitudinal Description (Pool, Riffle, Bend, Crossing, etc.)  46.287690°   Latitude or  Northing

Surface   Sample Type:  Surface or  Sub-surface -117.921071°   Longitude or  Easting

  Approximate Depth of Flow at Thalweg (feet)   Waypoint

Notes

Photo Looking across the transect from the left bank Photo Not available

Distribution Statistic Points (Percent Finer)

D 16 50 mm

D 50 82 mm

D 84 204 mm

Assumes a linear interpolation
Pebble Count Data

Class (Wentworth) Size Class (mm) Count Percent Finer

Sand < 2 1 0%

Very Fine Gravel 2 - 4 0 1%

Fine Gravel 4 - 5.6 0 1%

Fine Gravel 5.6 - 8 0 1%

Medium Gravel 8 - 11 3 1%

Medium Gravel 11 - 16 3 4%

Coarse Gravel 16 - 22.6 3 7%

Coarse Gravel 22.6 - 32 3 9%

Very Coarse Gravel 32 - 45 10 12%

Very Coarse Gravel 45 - 64 17 21%

Small Cobble 64 - 90 20 37%

Small Cobble 90 - 128 10 56%

Large Cobble 128 - 180 12 65%

Small Boulders 180 - 256 25 77%

Boulders > 256 0 100%

Total 107

Riffle crest upstream of Sameh's bridge (Note this reach is a 
long continuous riffle, so picked a break point where gradient 
gets slightly steeper)
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1. Preface 
The North Fork Touchet River project area is located along the North Fork Touchet River in Columbia 
County Washington (Figure 1). Habitat enhancement is being proposed between River Mile (RM) 1.35 and 
1.55 on privately owned land. Habitat conditions for juvenile and adult salmonids have been impaired 
within the project area by riparian clearing, channelization, and levee construction. This report is being 
delivered as part of the preliminary design package and is formatted to meet BPA HIPIII Basis of Design 
Report guidelines. The project area is the first phase of multiple projects identified as part of an assessment 
between RM 1.3 and 3.3. Details of these additional project opportunities, a project elements alternatives 
analysis, and additional background information can be found in the Alternatives Analysis Technical 
Memorandum (Inter-Fluve 2017). 

 

Figure 1. North Fork Touchet project area location. 

This project is intended to improve conditions of the project area so they more closely resemble target 
conditions outlined in the Confederated Tribes of the Umatilla Indian Reservation’s (CTUIR) “River 
Vision” (Jones et al. 2008). In line with this River Vision, the project elements described here are 
intended to restore and reclaim the processes needed to support aquatic First Foods. These processes 
include: improving degraded hydrology, reclaiming geomorphic function, providing habitat 
connectivity, supporting a diverse riverine biotic community, and restoring riparian vegetation 
diversity and density (Jones et al. 2008). Driven by this larger River Vision, the goals of this project are 
focused on habitat for three species, and include: 
 

• Improving holding, spawning, and juvenile rearing habitat for threatened Mid-Columbia 
steelhead  
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• Improving holding, spawning, and juvenile rearing habitat for threatened Mid-Columbia 
spring Chinook, and 

• Improving holding and juvenile rearing habitat for Columbia River bull trout.   
 
Project objectives are intended to improve site conditions in terms of limiting factors for these species 
and are outlined in Table 3. 

Table 1. Limiting factors and project objectives (provided by CTUIR).  

 

1.1 NAME AND TITLES OF SPONSOR, FIRMS, AND INDIVIDUALS RESPONSIBLE FOR DESIGN. 

Restoration designs developed for this project are sponsored by The Confederated Tribes of the 
Umatilla Indian Reservation (CTUIR). Inter-Fluve, Inc. has been hired as the engineering design firm. 
Jerry Middel (Rainwater Wildlife Area Project Lead and Upper Touchet Habitat Specialist; 
CTUIR), Emily Alcott, CE, PWS (Fluvial Geomorphologist/Ecologist; Inter-Fluve) and John Gaffney, PE 
(Water Resources Engineer; Inter-Fluve) are responsible for the design. 

1.2 LIST OF PROJECT ELEMENTS THAT HAVE BEEN DESIGNED BY A LICENSED PROFESSIONAL 
ENGINEER. 

John Gaffney (PE, Washington State No. 51075) is the licensed engineer of record for this project. Project 
elements include the following with BPA HIP III activity and risk category included: 

  

Primary limiting factors Project objectives
Increase channel complexity, with morphology closer to historical function and form
Increase stream velocity diversity at a range of flows
Improve sediment sorting and routing
Instream instream thermal diversity
Instrease quantity and quality of habitat diversity, especially LWD and pools
Instrease locations suitable for adult spawning
Increase area suitable for juvenile rearing
Increase floodplain connectivity
Increase riparian function

In-channel characteristics

Passage/entrainment

Riparian/floodplain
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Table 2. Activity categories included in the project. 

Work Element HIP III Category HIP III 
Risk Level 

Improve 
secondary channel 
and wetland 
habitats 

2a Med-high 

Set-back or 
removal of existing 
berms, dikes, and 
levees 

2b Med- 
high 

Install habitat-
forming natural 
material instream 
structures 

2d Low - 
High 

Riparian 
vegetation 
planting 

2e Low 

1.3 IDENTIFICATION AND DESCRIPTION OF RISK TO INFRASTRUCTURE OR EXISTING 
RESOURCES. 

Existing infrastructure in the vicinity of the project area includes the Baileysburg Road bridge at RM 1.1 
(downstream 0.25 miles), residential buildings, orchards, and several non-USACE levees running 
alongside the Touchet River. Analysis of design components includes comparison of changes to water 
surface elevations and velocities between existing and proposed conditions. This analysis included use 
of a two-dimensional hydraulic modeling to evaluate potential risks to these resources. The stability of 
large wood structures has also been evaluated relative to these risks (see Section 3.6). 

1.4 EXPLANATION AND BACKGROUND ON FISHERIES USE (BY LIFE STATE – PERIOD) AND 
LIMITING FACTORS ADDRESSED BY PROJECT. 

The project area is used by threatened Mid-Columbia steelhead, Mid-Columbia spring Chinook, and 
Columbia River bull trout. A resident population of Redband rainbow trout is also known to use the 
project area throughout the entire year. Timing of life stage use by species for the project area is 
discussed in subsequent subsections and an overview is presented in Figure 2. The timing and type of 
use by each of these species informs both the type of project elements proposed and dictates the 
frequency and duration of project element connectivity.  
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Of note, for discussions below, emergence timings refer to fry emergence from gravel and not 
alevin hatching. These timings were calculated using values for incubation at constant temperatures 
and mean daily temperature data for the project area (WDOW gage 32E050) (Quinn 2005, Moyle et al. 
2002, Moyle et al. 2002b). 

 

 

 

 

Figure 2. ESA listed fish use timing in the project area (Mendel et al. 2014 and Steve Martin personal communication).*Bull trout 
present in very low numbers, if at all. 

1.4.1 Steelhead 

Adult steelhead are present in the North Fork Touchet from November to May, with peak migration in 
March (Figure 3). Peak spawning occurs between March and April. The majority of steelhead fry 
emerge between June and July, right as the hydrograph typically drops to near base flow and water 
temperatures rise (Figure 4) (Moyle et al. 2002, Quinn 2005). Age 0 juveniles spend their first year 
primarily in shallow riffle habitats, feeding on invertebrates and utilizing overhanging riparian 
vegetation and undercut banks for cover (Moyle et al. 2002, US Fish and Wildlife Service 1995). Older 
juveniles prefer faster moving water including deep pools and runs (US Fish and Wildlife Service 1995). 
Juveniles outmigrate between ages one and three, though some hold over and display a resident life 
history form. Juvenile outmigration primarily occurs in April and May, with some fish outmigrating to 
lower reaches in late fall/early winter prior to outmigration as smolts in the spring (Mendel et al. 2014).  

SPECIES

Bull Trout*

Spring Chinook

JAN FEB MAR APR MAY NOV DECJUNE JULY AUG SEPT OCT

Winter Steelhead

Emergence Adult migration

Juvenile rearing Adult spawning

Primary juvenile migration

SPECIES

Bull Trout

Spring Chinook

NOV

Winter Steelhead

JAN FEB DECJUNE JULY AUG SEPT OCTMAR APR MAY
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Figure 3. Steelhead (Oncorhynchus mykiss) life history timing/potential use and discharge in the North Fork Touchet River within 
the project area. Discharge statistics are for the N.F. Touchet River gage at above Dayton, WA (WADOE 32E050) for the period of 
record 12/12/2003 to 12/11/2016. 

 

Figure 4. Steelhead (Oncorhynchus mykiss) life history timing/potential use and 7-day moving average water temperature over 
time from 2002 to 2014 for the Touchet River near Dayton (Washington Department of Ecology Gage #32E050). 

 



North Fork Touchet River Habitat Restoration Project – 60% Basis of Design Report  
 

  
 

11 

1.4.2 Spring Chinook 

Spring Chinook return to the North Fork Touchet River between May and August, with an additional 
pulse returning in September (primarily males) (Figure 5). Peak return coincides with a strong decline 
in the hydrograph and a simultaneous increase in water temperatures (Figure 6), forcing Chinook to 
migrate further upstream to avoid stranding and/or potentially lethal temperatures, particularly in 
drought years (Mendel et al. 2014). 
 
The majority of spawning occurs in September, with fry emerging in February and March. Emergence 
coincides with the rising hydrograph, forcing juveniles to seek out backwater or margin areas with 
lower velocities, dense cover, and abundant food (Quinn 2005). As they increase in size, juveniles begin 
to select for deeper and faster moving water, particularly areas with overhanging cover (Moyle et al 
2002b). These areas provide more holding and feeding habitat area for the larger juveniles to occupy. 
Mid-Columbia spring Chinook express a stream-type life history, meaning they rear in freshwater for at 
least one year before outmigrating as yearlings.  

  

Figure 5. Chinook (Oncorhynchus tshawytscha) life history timing/potential use and discharge in the North Fork Touchet River 
within the project area. Discharge statistics are for the N.F. Touchet River gage at above Dayton, WA (WADOE 32E050) for the 
period of record 12/12/2003 to 12/11/2016. 

\\wally\terra\Client Files\M-P\NFTouchet_Design_RM1.3-3.3_160237\Design_Analysis\Hydrology\Fish_Use-Hydrology_NFTouchet.xlsx  
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Figure 6. Chinook (Oncorhynchus tshawytscha) life history timing/potential use and 7-day moving average water temperature 
over time from 2002 to 2014 for the Touchet River near Dayton (Washington Department of Ecology Gage #32E050). 

1.4.3 Bull Trout 

Bull trout in the Touchet basin overwinter downstream of Dayton and return to headwater areas (upper 
2.5 miles) from March through July (Figure 7). Bull trout hold over in these areas until spawning in 
September and October (Mendel et al. 2014). Juvenile rearing primarily occurs in the cooler headwaters, 
though they may rear in other areas in the fall through spring when temperatures are cooler (S. Martin 
personal communication, 2016). Bull trout primarily use the project area as a migration corridor, as 
temperatures are typically unsuitable for spawning and rearing. Bull trout may be present in small 
numbers from October through June (Figure 8).  
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Figure 7. Bull trout (Salvelinus confluentus) life history timing/potential use and discharge in the North Fork Touchet River within 
the project area. Discharge statistics are for the N.F. Touchet River gage at above Dayton, WA (WADOE 32E050) for the period of 
record 12/12/2003 to 12/11/2016. 

 

Figure 8. Bull trout (Salvelinus confluentus) life history timing/potential use and 7-day moving average water temperature over 
time from 2002 to 2014 for the Touchet River near Dayton (Washington Department of Ecology Gage #32E050). 
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1.4.4 Limiting factors and water quality 

This project is designed to address a number of limiting factors, as identified by CTUIR, for target 
species in the project area, including a lack of in-channel characteristics, limited passage/entrainment, 
and reclaiming riparian and floodplain function and connectivity. Project objectives are intended to 
improve these primary limiting factors and are presented in Table 3. 

In addition to these limiting factors, the Touchet River currently has a category 4A water 
quality listing for temperature (Washington Department of Ecology Listing #23779), and is part of the 
Walla Walla River Subbasin TMDL for pH, dissolved oxygen, and temperature. 

Table 3. Limiting factors and project objectives. 

 

1.5 LIST OF PRIMARY PROJECT FEATURES INCLUDING CONSTRUCTED OR NATURAL 
ELEMENTS. 

Primary project features include alcove construction, high-flow side channel enhancement, large wood 
placements, and revegetation. A more detailed description of each is provided below. Main channel 
reconstruction is not included in this project.  

• Station 23+50: Levee breaching and alcove construction. Here, the existing left bank levee would be 
breached and a 200-foot-long alcove would be excavated along an existing disconnected 
channel meander scar. The levee breach would be 60-feet wide at the levee crest and 10-feet 
wide along the bottom of the cut. The alcove would be excavated to function as a perennial 
feature at all but extreme low flows. The alcove will provide shallow (0.5- to 1-foot) inundation 
at low flow (annual 95% exceedance, Table 4). Habitat large wood structures would be placed 
throughout the alcove to provide cover and complexity. Bank margin jams are proposed along 
river right and at the outlet along river left at this location. Both of these jams are designed to 
maintain cross-sectional width throughout the alcove outlet location in an effort to promote 
sediment competence of the feature. The alcove will also be planted with a variety of native 
species, including cottonwood poles along the margin. Inundation provided by the levee breach 
discussed below will allow the alcove to function as a high-flow side channel at events equal to 
or greater than the Q5.  

• Station 23+50 and 25+00 Left bank side channel. Immediately upstream of the proposed alcove, also 
along the left bank, minor excavation at the inlet of an existing side channel will provide 
connectivity at flows equal to and above the June average discharge (Table 4). An apex large 

Primary limiting factors Project objectives
Increase channel complexity, with morphology closer to historical function and form
Increase stream velocity diversity at a range of flows
Improve sediment sorting and routing
Instream instream thermal diversity
Instrease quantity and quality of habitat diversity, especially LWD and pools
Instrease locations suitable for adult spawning
Increase area suitable for juvenile rearing
Increase floodplain connectivity
Increase riparian function

In-channel characteristics

Passage/entrainment

Riparian/floodplain
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wood structure will also be placed at the inlet of this side channel to enhance connectivity and 
provide mainstem cover at low to moderate flows.   

• Station 27+00 Levee breach. At Station 27+00, the existing left bank levee would be breached and 
lowered down to the elevation of the surrounding floodplain and meander scar. This breach 
would allow inundation of the adjacent channel meander scar area (upstream of proposed the 
alcove) at flows greater than the 5-year peak flow (Table 4). Depending upon available funding, 
this breach may be extended downstream to station 24+00.  

• Station 25+50 and 30+00 Right bank alcove. Between station 25+50 and station 30+00, a 450-foot-
long alcove and high flow side channel would be excavated along an existing floodplain swale. 
The alcove would be perennially active, and function as a side-channel at flows above the June 
average discharge (Table 4). The proposed alcove’s top width would range from 30- to 50-feet 
wide and have a bottom with of 5- to 20-feet. The alcove portion of the feature is designed to 
provide shallow (0.5- to 1-foot) inundation at all but extreme low flows (annual 95% 
exceedance, Table 4). Habitat large wood structures would be placed throughout the alcove to 
provide cover. A bank margin structure is proposed at the outlet to maintain cross-sectional 
width while providing mainstem complexity at low to moderate flows. The upstream 50-feet of 
the swale leading into the alcove will be excavated so that it functions as a side-channel at Large 
wood structures would be constructed on each side of the excavation to moderate discharge 
down the channel/alcove at high flows.  

• Station 28+00 to 30+00 Side channel connectivity. Here, minor excavation and placement of a large 
wood structure will be utilized to provide flow through the side channel at flows equal to and 
above the June average discharge (Table 4).   

• Station 22+00 to 30+00 Bank Margin Structures. Along the left bank, bank margin large wood 
structures and smaller placements are proposed to provide mainstem cover at low to moderate 
flows. Currently, this bank lacks vegetation and cover.  

• No action: Station 32+00 to 35+00 channel migration. Upstream of the proposed work area, the 
ongoing channel migration into the left bank between Station 32+00 and 35+00 would be 
allowed to continue.  Migration in this location is not likely to immediately impact the other 
project elements. 

1.6 DESCRIPTION OF PERFORMANCE/SUSTAINABILITY CRITERIA FOR PROJECT ELEMENTS 
AND ASSESSMENT OF RISK OF FAILURE TO PERFORM, POTENTIAL CONSEQUENCES AND 
COMPENSATING ANALYSIS TO REDUCE UNCERTAINTY. 

Design criteria provide the overall guideposts for the project and are developed so that project 
components address key constraints and objectives and remain consistent with CTUIR’s River Vision.  
These criteria are expected to be revised and refined as the design process proceeds. The design criteria 
are divided into five categories: habitat, geomorphology/hydrology, engineering and risk, and 
construction impacts.  The consequences associated with failure to perform in the criteria categories 
vary depending on the severity of failure and the specific criteria.  A discussion of these consequences 
follows each category.  
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1.6.1 Habitat 
• Increase the quantity and quality of main channel and off-channel rearing habitat for threatened 

Mid-Columbia steelhead, Mid-Columbia spring Chinook, and Columbia River bull trout.  
• Increase holding and spawning habitat for migrating adult Mid-Columbia steelhead and Mid-

Columbia spring Chinook  
• Provide juvenile habitat at low (annual 95% exceedance) to high flows (>Q5)  

 
Alcoves  
After juvenile spring Chinook salmonids emerge from the gravel, they are swept downstream and into 
backwater areas with low water velocities and abundant food resources (Moyle 2002b). Alcoves are 
designed to provide habitat at this vulnerable life stage, in addition to providing habitat for all target 
salmonid species, in the North Fork Touchet River. Alcoves will be connected down to all but extreme 
low flows (95% exceedance). The proposed alcoves will provide suitable backwater habitat for these fish, 
and will include a mix of large wood and cottonwood poles and slash to provide cover habitat. Slash, 
cottonwood poles, and habitat large wood structures will combine to provide a range of cover types and 
stem densities in the backwater areas. Slash and cover provide fish security from predation, increases 
habitat suitability, and increases carrying capacity (Bjornn and Reiser 1991).  Age-0 Chinook have been 
demonstrated to prefer sections of stream with overhanging cover to those without (Brusven et al. 1986), 
and slash bundles can increase standing crop of trout (Boussu 1954).  
 
Large Wood  
Large wood is particularly valuable for providing habitat in areas with flowing water (main channels 
and side channels) because it provides hydraulic complexity, promotes scour, and racks wood as it is 
transported downstream. Secured slash is a suitable alternative or compliment to large wood in 
backwater settings because it provides large quantities of habitat at lower cost and is not frequently 
subjected to through-flows that would dislodge the material. 
 
Risk of Failure to Perform  
See Risk of Failure to Perfrom in section 1.6.2.  

1.6.2 Geomorphology/Hydrology 
• Design projects that are consistent with current and projected hydrologic and geomorphic regimes 
• Allow for naturally dynamic and deformable processes to operate, within the constraints imposed 

by existing landownership, infrastructure, and safety considerations 
• Increase the frequency, duration, and magnitude of floodplain inundation in areas away from 

public/private infrastructure or other areas identified by land owners  
• Increase the potential for future large wood recruitment and retention in areas away from 

public/private infrastructure or other areas identified by land owners  
• To the extent practicable, remove fill/levees and bank armoring that disconnects side-channels and 

reduces floodplain connectivity 
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• Design side channels to maintain sediment transport continuity to maximize design life and reduce 
in-filling 

• Design alcoves to provide low velocities over a range of discharges including low flow to moderate 
peak discharges (2- to 5-year) 

• Design alcoves to maintain position drainage and reduce the potential for sediment deposition that 
may isolate them from the main channel   

• Do not create extensive split flow conditions during low flow conditions so as to not raise water 
temperatures  

 
Risk of Failure to Perform  
Failure to perform on the habitat and geomorphology/hydrology criteria are interrelated and their 
consequences could range from a moderate decrease in project benefit to a more serious decrease in 
overall habitat quality relative to pre-project conditions.  For example, an alcove with sediment 
deposition blocking the outlet may become an isolated pool at certain discharges creating the potential 
for fish stranding and loss. This would represent a potential decrease in overall habitat quality relative to 
pre-project conditions. However, an alcove with sediment deposition that only reduces its inundation 
frequency without creating an isolated pool would be considered a moderate reduction in project 
benefit. These risks remain consistent with those risks faced by naturally-created alcoves, which 
historically were transient features on the landscape. To compensate for uncertainty and improve the 
chances that the project meets the design criteria, a range of actions are included in the design. These 
actions include: over-excavation of alcove confluences to allow for sediment deposition, design 
connection to a relatively rare low flow event (95% exceedance), strategic placement of large-wood 
structures to maintain cross-sectional areas and promote sediment continuity, and positive drainage 
designed into each feature.    

Similar to alcoves, constructed side channels are another project feature where performance can vary 
over time depending on a number of factors including flows experienced and changes to sediment 
inputs. For example, over time the side channel may roughen and aggrade, decreasing the amount of 
flow and reducing the habitat value, especially at low flow. The opposite may also happen on a 
constructed side channel where overtime, the channel enlarges, increasing the amount of flow to the 
point where its habitat value is similar to the main channel. As is the case with alcoves, historically side-
channels were transient features on the landscape and were regularly naturally created and destroyed.  

1.6.3 Engineering and Risk 

• Do not increase flood inundation extents or depth surrounding public/private infrastructure or in 
areas other identified by land owners 

• Do not increase erosion potential near public or private infrastructure or in other areas identified by 
land owners  

• Provide stabilization of placed large woody material to withstand the 100-year peak flow, with a 
factor of safety commensurate with the risk to public safety and property damage 
 

Risk of Failure to Perform  
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Failure to perform in the engineering and risk category may create a hazard to the public and increase 
the risk to private property and infrastructure. Compared to the consequences of failure to perform on 
the habitat geomorphology/hydrology criteria, consequences for failure related to flooding, erosion, and 
large wood structure destabilization relate directly to the first canon of engineering ethics “hold public 
safety paramount” (ASCE 2006).  Therefore, the projects design has been approached with the objective 
of improving habitat without increasing public safety risk.       

1.6.4 Construction Impacts 
• Minimize impacts to fish during the construction process by reducing the need for dewatering and 

worksite isolation during construction 
• Locate and configure construction access routes to use existing access where possible and to 

minimize impacts to existing mature riparian vegetation 
• Work with onsite resources or plan channel alignments to take advantage of existing natural features 

where feasible (e.g. trees, low swales in landscape) 
 

Risk of Failure to Perform  
Failure to perform in the construction impacts category may result in excessive short term degradation 
of the environment and potentially a direct loss of fish.  Construction impacts are generally reduced 
through thoughtful design, clear and practical permit requirements, and best management practices.  
This project has been designed to incorporate each of these things. Additionally, the presence of the 
design engineer (or representative), the client’s representative, and land owners during construction can 
help avoid unnecessary impacts by making adjustments to the design that preserve desirable features 
(e.g. trees and other native vegetation) without reducing the projects habitat benefit.            

1.7 DESCRIPTION OF DISTURBANCE INCLUDING TIMING AND AREAL EXTENT AND POTENTIAL 
IMPACTS ASSOCIATED WITH IMPLEMENTATION OF EACH ELEMENT. 

Areal extents of project elements are included in the construction drawings. Construction will take 
place during the permitted in-water work window, unless otherwise coordinated and approved in 
writing with appropriate regulatory agencies.  
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2. Resource Inventory and Evaluation 
2.1 DESCRIPTION OF PAST AND PRESENT IMPACTS ON CHANNEL, RIPARIAN AND 

FLOODPLAIN CONDITIONS. 

The project area has been negatively impacted by intensive riparian clearing, wood removal, 
channelization, and levee construction. Riparian clearing occurred until at least 1996 and has resulted in 
a sparse and immature riparian community. Today, the riparian community can be classified as entirely 
absent or early to mid-seral stage. These smaller wood dimensions have resulted in more mobile 
contemporary log jams which lack the size relative to bankful width/discharge required to provide 
habitat or drive channel change.  
 Channelization and levee construction were implemented in the 1970s to control flooding. 
These actions were likely a reaction to flooding in the 1960s and early 1970s, and have straightened the 
channel and reduced its ability to migrate within the floodplain as compared with historical conditions. 
The concentrated stream flow has driven the channel to cut downward instead of laterally, leading to 
widespread channel incision, significantly reduced floodplain connectivity, a lack of fine sediments, 
and reduced channel complexity. In many locations, incision has been so significant that the water 
surface elevation at the 2-year flood event is more than 10 feet below the adjacent floodplain.  

While the project area has been altered by channelization, levee construction, wood removal, 
and riparian clearing – it should be noted that natural flow regimes can also impact site conditions. 
Flood frequency analysis, and comparison with historical aerials, can provide an overview of when 
large-scale flood events have driven channel change and associated responses. While the North Fork 
Touchet lacks a gage with sufficient record, the Tucannon River gage at Starbuck (USGS gage 
#13344500) (and associated USGS StreamStats recurrence flows) has been used as a reference gage1 to 
gain a general sense for when large flow events likely occurred in the Touchet River. These recurrences 
are therefore very approximate and are only used here to scale interpretation of the below aerial 
photographs. Approximate 5-year events occurred in January 1969 and 1971, a 10-year event occurred 
in February 1996, and a near 50-year event occurred December 1964. 

The 1964 aerial image shows orchards and two buildings along river left, and a crossing on the 
west side of the project area (Figure 9). Some riparian clearing has occurred by this time, and no in-
channel wood is visible. The riparian area along the left bank is largely cleared between 1964 and 1978 – 
much of which may have been caused by the 1964 flood. Similarly, the orchard and outbuilding are no 
longer present by 1978 – which may also have been caused by or in response to the 1964 flood. A levee 
is visible along the left bank in the 1978 image. During the 1996 flood, the river cut into the unvegetated 
left bank through the levee and created a high-flow side channel (Figure 10). Riparian revegetation 
occurs up until 2015, and new channel meanders appear to be developing.  
 

                                                             
1 The Tucannon River has similar climate and precipitation patterns as the North Fork Touchet River and was 
used as a surrogate for likely discharges in the Touchet River prior to Touchet River gage records.    
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Figure 9. Aerial imagery from 1964 to 1978 for the project area. 
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Figure 10. Aerial imagery from 1996 to 2015 for the project area. 
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2.2 DESCRIPTION OF EXISTING GEOMORPHIC CONDITIONS AND CONSTRAINTS ON 
PHYSICAL PROCESSES. 

Geomorphic conditions in the project area have been heavily impaired by levee construction, 
channelization, and riparian clearing. The main channel is separated from most of its floodplain by 
the left bank levee, while the hillslope on river right naturally constrains channel migration in many 
locations. Riparian clearing has reduced wood recruitment which historically would have driven 
channel change (e.g. split flow conditions), and created associate habitat. Restrictions on lateral 
migration have resulted in downcutting and channel incision. These processes have lowered the 
elevation of the Touchet River relative to the floodplain and in many locations the water surface 
elevation at the 2-year flood event is 10 feet or more below the adjacent floodplain surface. As the 
channel has attempted to respond to this confined condition, it has developed small inset 
floodplains and point bars commensurate with its contemporary hydrologic regime.    
 

 

Figure 11. LiDAR elevation data of the project area showing levees, hillslopes, and historical floodplain areas.
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2.3 DESCRIPTION OF EXISTING RIPARIAN CONDITION AND HISTORICAL RIPARIAN 
IMPACTS. 

Riparian clearing has occurred throughout the project area, continuing until at least 1996. This has 
resulted in an immature riparian community which provides limited shade and instream wood 
sources in relation to historical conditions. Channel incision has also disconnected the valley floor 
from intermediate flood events (e.g. Q2, Q5). This, combined with agricultural clearing, has resulted 
in a valley floor largely devoid of floodplain vegetation assemblages that would be typical of the 
region’s intermediate floodplain surfaces (e.g. cottonwood, Hawthorne, pine). As the channel has 
incised, smaller inset point bars and floodplains have developed, and today, riparian plant 
assemblages have occupied these surfaces. These assemblages are primarily native and include 
deciduous species including cottonwood, dogwood, and alder (Figure 12). The majority of these 
surfaces are narrow (15-50 feet wide). Field observation and examination of the aerial photo record 
suggest most of these surfaces were scoured off during the 1996 flood event and consequently 
contain younger (early to mid-seral stage) vegetation. Of note, high-flow channel scars occupied or 
created by the 1996 flood (e.g. proposed alcove surface at station 23+50) are lined with distinct even-
aged stands of cottonwoods that likely germinated immediately following the flood.  

 

Figure 12. Representative riparian community on an inset floodplain surface along the North Fork Touchet River near the 
project area. Looking upstream near RM 2.4. 
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2.4 DESCRIPTION OF LATERAL CONNECTIVITY TO FLOODPLAIN AND HISTORICAL 
FLOODPLAIN IMPACTS. 

Lateral connectivity in the project area is heavily impaired by levee construction, channelization, 
and riparian clearing. The mainstem is separated from most of its floodplain by levees along the left 
bank, which have been present since at least the 1970s. The majority of historically active floodplain 
within the project area is located on river left, while naturally occurring bedrock outcrops along 
river right provide some natural controls on migration. Riparian clearing has reduced contemporary 
and future sources of large wood, and in some areas, the lack of hydraulic roughness (e.g. station 
28+00) has accelerated lateral migration when compared with historical conditions. As the lateral 
migration of the channel has been restricted, it has responded by down cutting into its bed, 
abandoning what were historically more active floodplain surfaces. As mentioned above, in many 
locations the water surface elevation at the 2-year flood event is now 10 feet or more below the 
adjacent floodplain surface.  

2.5 TIDAL INFLUENCE IN PROJECT REACH AND INFLUENCE OF STRUCTURAL CONTROLS 
(DIKES OR GATES) 

There is no tidal influence in the project area. 
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3. Technical Data 
3.1 INCORPORATION OF HIPIII SPECIFIC ACTIVITY CONSERVATION MEASURES FOR ALL 

INCLUDED PROJECT ELEMENTS. 

HIP III conservation measures have been incorporated into project elements included in the design 
(see accompanying drawing set sheets 3 and 4). As the project elements are refined, additional 
information will be provided as needed.  

3.2 SUMMARY OF SITE INFORMATION AND MEASUREMENTS (SURVEY, BED MATERIAL, 
ETC.) USED TO SUPPORT ASSESSMENT AND DESIGN. 

3.2.1 Topographic and bathymetric data 

A LiDAR data set (Watershed Sciences 2010) was used to supplement onsite topographic data 
collection. Topographic and bathymetric survey data were collected within the project area by Inter-
Fluve in November 2016. Topographic and bathymetric survey data were collected using total 
station and RTK GPS. These data were collected to ground-truth existing LiDAR and provide 
bathymetry for hydraulic modeling and design. In general, good agreement was found between the 
LiDAR bare earth surface raster and ground survey data. An analysis of 781 upland ground survey 
points (Figure 13) indicated that the survey elevations are an average of 0.51-feet lower than the 
LiDAR bare earth elevations. Survey elevations that are lower than LiDAR elevations are typical for 
natural areas with low dense vegetation cover that the LiDAR returns reflect off of and areas with 
ongoing erosion (e.g. steep banks). Bathymetric, ground survey, and LiDAR data were combined to 
construct an existing conditions surface for design and hydraulic modeling. 

 

Figure 13. Survey comparison to LiDAR ground elevations. 1) Difference in elevation is the November 2016 survey point 
elevation minus the 2010 LiDAR bare earth elevation for the raster cell containing the survey point. 2) Probability distribution 
calculated using 781 upland ground survey points with a standard deviation of 1.19-feet. 
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3.2.2 Bed material data 

Four surface pebble counts (per Wolman 1954) were conducted during the November 2016 survey.  
These pebble counts were located on riffles throughout the project reach.  In general, the pebble 
counts show a prevalence of large gravels/cobbles and a lack of sand on the bed surface. Complete 
pebble count data sheets and grain size distribution statistics for each one are included in Appendix 
7.4  The coarse sand free bed surface on the riffles supports the field observations (Section 2.2) and 
modeling results (Section 3.5) that bed load tends to transport through the reach leaving only the 
largest fraction of the bedload material behind (lag material).  These extensive lag deposits do not 
provide favorable spawning grounds by making the bed surface layer (armor layer) difficult for 
spawning fish to break up into a redd.  Observations of finer gravel bar deposits upstream and 
downstream of the project reach indicate that material more suitable for spawning is part of the 
river’s bed load, although very little of that material is present on riffle surfaces within the project 
reach.            

3.2.3 Aerial photography and historical survey records 

Historical aerial images of the site were obtained from USGS Earth Explorer and CTUIR. Imagery of 
the project area was collected for 1964, 1978, 1996, 2010, 2015, and 2016 to evaluate historical land 
use.  

3.2.4 Fish use data 

Juvenile and adult fish use data were provided by the Snake River Salmon Recovery Board, 
Washington Department of Fish and Wildlife, and Walla Walla Subbasin Salmonid Monitoring and 
Evaluation Reports (Mendel et al. 2014). These data are used to characterize existing and potential 
future use of the project area by salmon, steelhead, and other fish species. 

3.3 SUMMARY OF HYDROLOGICAL ANALYSES CONDUCTED, INCLUDING DATA SOURCES 
AND PERIOD OF RECORD INCLUDING A LIST OF DESIGN DISCHARGE (Q) AND RETURN 
INTERVAL (RI) FOR EACH DESIGN ELEMENT. 

3.3.1 Hydrology data 

A streamflow and water temperature gage is located on the North Fork Touchet River above 
Dayton, Washington (WDOE #32E050). Stream flow data from the period of record between 
December 12, 2003 and December 11, 2016 at this gage were used for annual and monthly 
hydrologic analyses (Table 4).  Water temperature data from the period of record between December 
12, 2003 and December 11, 2014 was used to evaluate temperature trends and statistics (Figure 4, 
Figure 6, and Figure 8). Historical peak flow data for the nearby Tucannon River were from the 
USGS gage at Starbuck (#13344500). 
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3.3.2 Peak Flows 

Peak flows for the project site were previously estimated as part of a geomorphic assessment 
(GeoEngineers 2011) and for project work downstream of the project area (GeoEngineers 2014).  The 
location of the project relative to the proposed Baileysburg Restoration project (immediately 
downstream) (GeoEngineers 2014) does not warrant a reduction in the peak flow estimates as no 
major tributaries enter the river between the project areas. The project reach peak flow estimates are 
presented in Table 4. 

    Table 4. Project Reach Discharges of Interest. 

Discharge Statistic Discharge (cfs) Source 

Annual 95% Exceedance 44 Gage analysis  

October Average 52 Gage analysis 

November Average 83 Gage analysis 

June Average 111 Gage analysis 

January Average 234 Gage analysis 

Recurrence interval peaks   

1.5-year 700 GeoEngineers 2014 

2-year (equivalent to OHW) 882 GeoEngineers 2014 

5-year 1,570 GeoEngineers 2014 

10-year 2,113 GeoEngineers 2014 

25-year 2,981 GeoEngineers 2014 

50-year 3,762 GeoEngineers 2014 

100-year 4,640 GeoEngineers 2011 

100-year 5,030 FEMA 2000 

 
Design Flows 
The estimated peak discharge for the 100-year recurrence interval (FEMA 2000) was used as the 
design discharges for large wood structure stability. The annual 95% exceedance discharge was use 
as the design discharge for perennial alcove inundation and water depth. A threshold value of 100 
cfs, just below the June average discharge, was used as the design discharge for activation of 
proposed side channels (or when proposed alcoves function as side channels). The 2-year peak 
discharge was found to agree with the observed ordinary high water (OHW) marks and was used to 
extend the OHW delineation throughout the project.      
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3.4 SUMMARY OF SEDIMENT SUPPLY AND TRANSPORT ANALYSES CONDUCTED, 
INCLUDING DATA SOURCES INCLUDING SEDIMENT SIZE GRADATION USED IN 
STREAMBED DESIGN. 

Sediment supply and transport analysis for the project reach included comparison of four surface 
pebble counts to existing conditions 2D hydraulic modeling (Section 3.5). This analysis was based 
upon sediment mobility (Fischenich 2001) at select discharges. The results indicate that small to 
medium gravels begin to mobilize on the riffles at low flows (95% exceedance, Table 4) with general 
bed mobility at the pebble count locations by the 2-year peak flow (Table 4) and high mobility for 
even the largest bed material fractions by the 10-year peak flow.  The results also show that pools in 
the project are are generally depositional (silts and sands) at low flows. However, as is often the case 
at higher flows, the analysis shows that sediment mobility in the pools begins to equal or exceeded 
the mobility on the riffles, leading to their self-maintenance (Leopold and Wolman 1960).  A series of 
figures showing the spatial patterns of sediment mobility at the 95% exceedance, 2-year peak, and 
10-year peak flows is included in Appendix 7.4.  Of note, these figures should only be utilized to 
illustrate general trends in sediment competence as they rely on a fixed bed hydraulic model that 
does not reflect bed dynamics during high flows. The sediment transport analysis also confirms the 
field observation that most of the bed load is transported through project reach in existing 
conditions (Section 3.2.2).  

Under proposed conditions the potential for sediment deposition/erosion was evaluated to 
assess its effects on habitat quality and sustainability. Proposed work within the reach will in 
general use the native sediment size gradation for new streambeds, with focused use of select larger 
native material (in combination with large wood structures or bioengineering techniques) where 
modeling indicated the potential for undesirable erosion.  The use of native sediment will allow the 
project to evolve and adjust over time along with the river, creating dynamic higher quality habitats.       
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3.5 SUMMARY OF HYDRAULIC MODELING OR ANALYSES CONDUCTED AND OUTCOMES – 
IMPLICATIONS RELATIVE TO PROPOSED DESIGN. 

For the proposed project, two-dimensional (2D) hydraulic models were developed for existing 
conditions and the proposed design conditions. The 2D hydraulic models for the site were 
developed in the U.S. Army Corps of Engineers HEC-RAS 5.0 software (USACE 2016) for modeling 
the hydraulics of water flow through natural rivers and other channels. The following sections 
describe HECRAS 5.0 and document the development and output processing of the existing and 
proposed conditions models. 

3.5.1 Model Capabilities and Limitations 

HEC-RAS 5.0 was used in its two-dimensional (2D) unsteady flow simulation mode with the 
capacity to model the complex flow patterns, on-site water storage, and temporally variable 
boundary conditions. The 2D hydraulic model calculates depth averaged water velocities (including 
magnitude and direction), water surface elevation, and mesh cell face conveyance throughout the 
simulation. Other hydraulic parameters, such as depth, shear stress, and stream power, can be 
calculated after the simulation. The model does not simulate vertical variations in velocities or 
complex three-dimensional (3D) flow eddies.   

3.5.2 Model Extent 

The project reach model extends from approximately river mile to 0.5 at the South Touchet Road 
bridge up to river mile 3.2 just downstream of Hatley Gulch, and spans across the valley to 
elevations well above the 100-year flood elevation. The upstream extent of the model is located at a 
relatively confined section with the downstream extent of the model located at the South Touchet 
Road bridge approximately one mile downstream of the project site. 

3.5.3 Model Terrain 

The exiting conditions model terrain was developed using both ground/bathymetric survey data 
collected by Inter-Fluve staff in November 2016 along with aerial LiDAR acquired2 in 2010 
(Watershed Sciences 2010). Model terrain was primarily based on LiDAR for the floodplain and 
hillslopes with select use to help define certain gravel bars where survey data were sparse. Model 
terrain was primarily ground/bathymetric survey data for river and side channel bathymetry; active 
channel areas that may have changed since the LiDAR flight; and other areas of interest, including 
regions where potential project elements may occur.  The survey provided a channel and low bank 
surface from RM 1.4 (Sta. 23+00) to RM 2.65 (Sta. 95+00).  Upstream of RM 3.3 and downstream of 
the survey extent (RM 1.2) the LiDAR data were used for the channel and floodplain. The LiDAR 
data within the channel most likely represents the water surface elevation3 at the time the LiDAR 
was acquired. The gage (WDOE #32E050) discharge during LiDAR acquisition was an average of 
200 cfs.   

                                                             
2 LiDAR was collected over the project area between March 31, 2010 and April 14, 2010. 
3 LiDAR typically does not penetrate the water surface and returns a “ground” elevation for the water surface.  
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The LiDAR provided a one meter (3.28 feet) horizontal resolution bare earth digital elevation model 
(DEM) raster for the entire site, including floodplain areas and valley hillslopes. The ground and 
bathymetric survey data (points and break lines) were used to create a triangulated irregular 
network (TIN) surface for the surveyed areas. The ground survey surface was then resampled to a 1-
foot resolution DEM raster and pasted over4 the LiDAR DEM to create the existing conditions model 
terrain. The proposed condition model terrains incorporated the design grading TIN surfaces into 
the existing conditions terrain following a similar process. The model terrains are projected on the 
Washington State Plane South Zone, North American Datum 1983 (NAD83), coordinate system with 
US feet distance units.  The terrain elevations are in US feet relative to the North American Vertical 
Datum of 1988 (NAVD88).  

3.5.4 Model Geometry 

The 2D model geometry used a flexible computational mesh adjusted according to terrain 
complexity and areas of interest. The nominal mesh spacing was 12 feet. Break lines were added to 
further refine the mesh along the tops of banks, channel alignments, and narrow ridge features (e.g. 
levees). Although the average computation mesh size was greater than the terrain resolution, the 
modeling capabilities of HEC-RAS 5.0 integrates the sub-grid terrain into the computations. This 
capability allows small features such as narrow channels and floodplain hummocks to be shown in 
the model output.   

3.5.5 Model Roughness 

Roughness coefficients (Manning’s n values) are used by the 2D model to calculate flow energy 
losses, or frictional resistance, caused by channel bed materials and floodplain vegetation. Existing 
conditions roughness coefficients were applied across the model extent to represent the various 
types and densities of vegetation or surface conditions. Roughness coefficients were modified in the 
proposed conditions models to represent immediate post construction conditions. In general, 
roughness regions were delineated based on field observations, aerial photos, and proposed designs. 
Roughness values for each region were selected using published guidelines (Arcement & Schneider 
1989) for channel types and vegetation conditions. Table 5summarizes the roughness coefficients 
used in the models.    

                                                             
4 The ground survey surface superseded the LiDAR surface within the irregular extent of the ground survey.  
No transitional buffer between the ground survey and the LiDAR DEMs was used, occasionally resulting in 
minor surface discontinuities. 
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Table 5: Roughness coefficients used in the 2D model 

Region description Manning’s n value 

Main active river channel; typical cobble/gravel bed with some boulders 0.04 

Riparian areas; brush, trees and other dense vegetation 0.10 

Levees; compacted gravel, sparse vegetation 0.02 

Farm fields and orchards; seasonal crops or maintained orchard 0.03 

Proposed side channels; average across whole channel 0.04 

Proposed grading areas; typically levee removal followed by large wood 
placement and woody planting 

0.10 

Proposed large wood structures: perimeter and top 0.12 

3.5.6 Model Discharges 

The modeled discharges of interest included all the flows listed in Table 4. These discharges were 
incorporated into a synthetic hydrograph with periods of steady flow (at the discharges of interest 
and other intermediate discharges) connected by smooth transition periods to create a stair-step like 
pattern.  The periods of steady flow allow the model to come to a quasi-steady state condition 
improving the interpretation of hydraulics at specific discharges. 

3.5.7 Model Boundary Conditions 

HEC-RAS 5.0 2D models require boundary conditions at the upstream and downstream ends of the 
model to control the flow into and out of the model extent. The synthetic hydrograph described 
above was applied as the upstream boundary condition. The flow was initially distributed along the 
boundary assuming normal flow depth at a friction slope estimated from the average channel slope 
upstream of the model (0.012 feet per foot).  The downstream boundary condition assumed normal 
flow depth at a friction slope estimated from the average channel slope downstream of the model 
(0.011 feet per foot). 

3.5.8 Model Output 

To examine the inundation patterns, velocities, and other hydraulic parameters within the model 
extent for existing and proposed conditions, the RAS Mapper utility of HEC-RAS 5.0 was used to 
generate results in the form of raster data sets at the discharges of interest. These raster data sets 
were then loaded into an ESRI ArcMap file to prepare various figures depicting inundation extent, 
velocity magnitude, and sediment mobility for existing and proposed conditions. These figures are 
included in Appendix 7.4. 
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3.5.9 Model Validation 

The model was validated at low flows using water surface elevations recorded during the 
November 2016 survey compared to modeled water surface elevations at the gage discharge during 
the survey.  Water surface elevations with the channel survey surface extent compared well to the 
model results, while the water surface elevations outside the survey extents at low flow are likely 
higher than reality as the channel surface is based on the approximate LiDAR water surface.  

The model was also validated at high flows downstream of the project reach, but within the 
model extent, by comparing model water surface elevations to the Flood Insurance Rate Map 
(FEMA 1988) elevation between the South Touchet Road bridge and the Baileysburg Road bridge. 
The comparisons showed good agreement between the model and the Flood Insurance Rate Map 
water surface elevations at the 100-year recurrence interval peak flow (Table 4, FEMA 2000).  The 
good agreement in water surface elevations at high flows suggests that the model accurately 
captures the high flow hydraulics downstream of the project reach and provides a good boundary 
condition for the lower end of the project site.   

3.6 STABILITY ANALYSES AND COMPUTATIONS FOR PROJECT ELEMENTS, AND 
COMPREHENSIVE PROJECT PLAN. 

Stability analysis and computations for project elements will follow professional practice guidelines 
for large wood design (Knutson et. al. 2014 and USBR/ERDC 2016), stream habitat restoration 
(Cramer 2012), bank treatments (Cramer 2003), and institutional knowledge combined with 
professional judgment for the design of specific project elements.  The project setting includes 
downstream bridges, agricultural and residential structures, and high value agricultural land on the 
floodplain.  Given this setting the project large wood structures are designed assuming a ‘high’ 
public safety risk and a ‘high’ property damage risk level (Knutson et. al. 2014).  Side channel 
enhancements and alcove excavations were designed to evolve overtime with large wood structures 
or bio-degradable erosion control fabric included in select locations to manage erosion in the first 
few years while riparian vegetation becomes established. Detailed stability analysis documentation 
for project elements will be provided at 80%. 

3.7 DESCRIPTION OF HOW PRECEDING TECHNICAL ANALYSIS HAS BEEN INCORPORATED 
INTO AND INTEGRATED WITH THE CONSTRUCTION – CONTRACT DOCUMENTATION. 

The construction contract documentation will specifically define values for parameters critical to 
their performance based on the technical analysis described above. The parameter values 
(dimensions, weights, and other material properties) will be set to allow for a reasonable amount of 
variation to improve constructability without compromising project performance.  Additionally, it is 
generally expected that the design engineer, or their representative, will be on site during critical 
phases of construction to assist in making field designs adjustments that are consistent with the 
project intent and technical analysis.        

3.8 FOR PROJECTS THAT ADDRESS PROFILE DISCONTINUITIES (GRADE STABILIZATION, 
SMALL DAM AND STRUCTURE REMOVALS): A LONGITUDINAL PROFILE OF THE STREAM 



North Fork Touchet River Habitat Restoration Project – 60% Basis of Design Report  
 

  
 

33 

CHANNEL THALWEG FOR 20 CHANNEL WIDTHS UPSTREAM AND DOWNSTREAM OF 
THE STRUCTURE SHALL BE USED TO DETERMINE THE POTENTIAL FOR CHANNEL 
DEGRADATION. 

Not applicable. 
 

3.9 FOR PROJECTS THAT ADDRESS PROFILE DISCONTINUITIES (GRADE STABILIZATION, 
SMALL DAM AND STRUCTURE REMOVALS):  A MINIMUM OF THREE CROSS-SECTIONS – 
ONE DOWNSTREAM OF THE STRUCTURE, ONE THROUGH THE RESERVOIR AREA 
UPSTREAM OF THE STRUCTURE, AND ONE UPSTREAM OF THE RESERVOIR AREA 
OUTSIDE OF THE INFLUENCE OF THE STRUCTURE) TO CHARACTERIZE THE CHANNEL 
MORPHOLOGY AND QUANTIFY THE STORED SEDIMENT. 

Not applicable. 
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4. Construction – Contract Documentation 
4.1 INCORPORATION OF HIPIII GENERAL AND CONSTRUCTION CONSERVATION MEASURES 

All HIPIII general and construction conservation measures will be met unless otherwise indicated 
through a variance request at later design phases.  
 

4.2  DESIGN – CONSTRUCTION PLAN SET INCLUDING BUT NOT LIMITED TO PLAN, PROFILE, 
SECTION AND DETAIL SHEETS THAT IDENTIFY ALL PROJECT ELEMENTS AND 
CONSTRUCTION ACTIVITIES OF SUFFICIENT DETAIL TO GOVERN COMPETENT 
EXECUTION OF PROJECT BIDDING AND IMPLEMENTATION. 

See accompanying construction drawings. 

4.3 LIST OF ALL PROPOSED PROJECT MATERIALS AND QUANTITIES. 

See accompanying construction drawings. 

4.4 DESCRIPTION OF BEST MANAGEMENT PRACTICES THAT WILL BE IMPLEMENTED AND 
IMPLEMENTATION RESOURCE PLANS INCLUDING: 

4.4.1 Site Access, Staging, and Sequencing Plan.  

The site access, staging, and sequencing plan will be in conformance with the HIPIII General 
Aquatic Conservation Measures (see Drawing Sheet 3 including; Item 5, Item 6, and Item 7).  Site 
access will be from Baileysburg Road for work on the Warren property. Access for work on the right 
bank (north side of the river) Dickerson properties will be via a temporary construction access 
bridge. The bridge will span the wetted channel during construction with no piers or abutments in 
the water.  The primary staging area will be on the Warren property in the location shown on the 
construction drawings. The staging area will be entirely above the ordinary high water elevation.  
Slit fence will be installed on the downslope sides of the staging area in the event of wet weather 
during construction. Additionally, straw wattles will be placed on the downslope margins of these 
areas prior to and throughout construction. Depending upon site conditions during construction, a 
stabilized rock construction entrance may also be installed at the access point off Baileysburg Road 
to minimize tracking of fine sediment of site. The plan described above and shown on the Drawings 
is recommended for conformance with the permit requirements; however, a revised plan may be 
developed by the contractor for review and acceptance by the construction contracting agency.  The 
revised plan may include changes in access routes, methods, staging areas, and sequencing so long 
as it is in conformance with permit requirements.  The construction contractor will be responsible for 
adherence to and implementation of the accepted plan.    

4.4.2 Work Area Isolation and Dewatering Plan. 
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Work area isolation and dewatering will be in conformance with the HIPIII General Aquatic 
Conservation Measures (see Drawing Sheet 4 including; Work Area Isolation & Fish Salvage).  Work 
areas in the wetted channel during construction will be isolated from surface water flow and de-
fished prior to excavation, pile driving, and large wood placement. Surface water isolation measures 
may include; bulk bag, sheet pile, or concrete block coffer dams. Turbidity curtains and fish 
exclusion nets may be used on their own in slack water areas to isolate the work area were 
dewatering is not needed or in conjunction with coffer dams as needed to further limit turbidity 
releases and exclude fish from the work area. Work requiring dewatering will be kept pumped 
down to below the working level.  Water from dewatering pumping is expected to be turbid and 
will be discharged to an upland location for infiltration. The Drawings show recommended work 
area isolation measures; however, a final plan will be developed by the contractor for review and 
acceptance by the construction contracting agency.  The construction contractor will be responsible 
for adherence to and implementation of the accepted plan.    

4.4.3 Erosion and Pollution Control Plan. 

The project erosion and pollution control plan will be in conformance with the HIPIII General 
Aquatic Conservation Measures (see Drawing Sheet 3 including; Item 9 and Item 10) as well as 
applicable State and local regulations. The Drawings show recommended erosion and pollution 
control measures; however, the final plan will be developed by the contractor for review and 
acceptance by the construction contracting agency.  The construction contractor will be responsible 
for adherence to and implementation of the accepted plan.   

4.4.4 Site Reclamation and Restoration Plan. 

Site reclamation and restoration will be in conformance with the HIPIII General Aquatic 
Conservation Measures (see Drawing Sheet 3 including; Item 5, Parts D and Part E).  All temporary 
construction access roads and staging areas will be returned to pre-project conditions or better. 
Where revegetation is required to restore pre-project conditions areas will be mulched and seeded 
with a native species mix (see accompanying drawings, sheet 2)  

4.4.5 List proposed equipment and fuels management plan. 

The construction contractor will be required to provide a list of proposed equipment and a fuel 
management plan for review and acceptance by the construction contracting agency.  The 
equipment brought onto the site and fuel management plan prepared by the contractor will be in 
conformance with the HIPIII General Aquatic Conservation Measures (see Drawing Sheet 3 
including; Item 8 and Item 11). The contractor will also be responsible for development and 
implementation of a spill prevention, control, and counter measures plan that conforms to the HIPIII 
General Aquatic Conservation Measures (see Drawing Sheet 3 including; Item 11) as well as 
applicable State and local regulations.  The plan will be reviewed and accepted by the construction 
contracting agency prior to mobilization.  The construction contractor will be responsible for 
adherence to and implementation of the accepted plan.  In general, it’s expected that construction 
equipment could include; tracked excavators, wheeled loaders, tracked log loaders, off-highway 
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haul trucks, on-road dump trucks, chain saws, gas, electric, or air powered drills, gas powered 
abrasive cut-off saws, excavator mounted hydraulically driven side grip vibratory pile driver, work 
trucks, and other small power/hand tools. Equipment will be stored in the primary upland staging, 
outside the ordinary high water line, while not in use.  

4.5 CALENDAR SCHEDULE FOR CONSTRUCTION/IMPLEMENTATION PROCEDURES. 

To be completed in future design phases. 

4.6 SITE OR PROJECT SPECIFIC MONITORING TO SUPPORT POLLUTION PREVENTION 
AND/OR ABATEMENT. 

The Contracting Officer, or their representative, will be on site frequently to monitor the 
construction Contractor’s compliance with the approved pollution prevention plan and document 
any work done to abate site erosion, turbid water, or chemical spills.  
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5 Monitoring and Adaptive Management Plan. 
Section 5 and all subsequent sections to be completed in future design phases. 

5.1 INTRODUCTION 

5.2 EXISTING MONITORING PROTOCOLS 

5.3 PROJECT EFFECTIVENESS MONITORING PLAN 

5.3.1 Objective 1 

5.3.2 Objective 2 

5.4 PROJECT REVIEW TEAM TRIGGERS 

5.5 MONITORING FREQUENCY, TIMING, AND DURATION 

5.5.1 Baseline Survey 

5.5.2 As-Built Survey 

5.5.3 Monitoring Site Layout 

5.5.4 Post-Bankfull Event Survey 

5.5.5 Future Survey (Related to Flow Event) 

5.6 MONITORING TECHNIQUE PROTOCOLS 

5.6.1 Photo Documentation and Visual Inspection 

5.6.2 Longitudinal Profile 

5.6.3 Habitat Survey 

5.6.4 Survival Plots 

5.6.5 Channel and Floodplain Cross-Sections 

5.6.6 Fish Passage 

5.7 DATA STORAGE AND ANALYSIS 

To be completed in future design phases. 
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5.8 MONITORING QUALITY ASSURANCE PLAN 

To be completed in future design phases. 
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7 Appendices 
7.1 PROJECT PLAN SHEETS 

See accompanying Project Drawings: North Fork Touchet River Mile 1.3 – 3.3 Preliminary Designs 

7.2 PLANTING PLAN 

The planting plan is included in the associated drawing set and generally follows the principles 
outlined Guillozet et al. 2014, with modifications specific to Eastern Washington and the local 
ecosystem. Quantities of plants will be included in the final plans. Specifications have been 
developed to guide plant installations, and are provided below for cottonwood poles, willow stakes, 
and other installations. Installation specifications will be refined in subsequent design steps.  
 
COTTONWOOD POLES 
Cottonwood pole harvesting and installation shall follow techniques and best practices listed in 
Hoag (2007) for the type of plant being installed (pole, container, etc). The following specifications 
provide additional requirements that shall be followed.  

• Harvest in early spring before bud break (can be harvested after bud formation) 
• Poles must be 2-3” in diameter. 
• Poles must be soaked in water 1-14 days prior to planting. 
• Bottom end of poles must be re-cut if ends appear rotted. 
• Ensure a minimum of 3’ of aerated soil between groundwater elevation and soil surface at 

the time of planting.  
• Install cottonwood poles to a depth 1’ below the mean summer low flow elevation. 
• Air pockets around poles shall be minimized to the extent practicable by dumping a dirt 

and water mixture into the hole after pole installation and tamping soil around the pole. 
• Adequately saturate ground around the pole following planting.  

 
WILLOW STAKES 
Willow stake harvesting and installation shall follow techniques and best practices listed in Hoag 
(2007) for the type of plant being installed (pole, container, etc). The following specifications provide 
additional requirements that shall be followed.  

• Harvest in early spring before bud break (can be harvested after bud formation) 
• Stakes must be <=1” in diameter. 
• Stakes must be soaked in water 1-7 days prior to planting. 
• Air pockets around poles shall be minimized to the extent practicable by dumping a dirt 

and water mixture into the hole after stake installation and tamping soil around the pole. 
• Adequately saturate ground around the pole following planting.  
 

BARE ROOT, PLUG, CONTAINER, STAKE, AND POLE INSTALLATIONS 
• All live plant installations (everything except seeds) shall be installed in meandering rows 

that will facilitate plant maintenance. 
• Applying herbicide in a ring around plants is recommended for weed control.  
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7.3 OPINION OF PROBABLE CONSTUCTION COSTS 

See attached opinion of probable construction costs for the work shown on the Project Plan Sheets. 

7.4 HYDRAULICS FIGURES 

Accompanying hydraulic model results and sediment mobility figures for existing and proposed 
conditions include: 
  

• Modeled 100-Year Extents 

• Modeled Velocity, Existing Conditions at 95% Exceedance Flow 

• Modeled Velocity, Existing Conditions at June Average Flow 

• Modeled Velocity, Existing Conditions at January Average Flow 

• Modeled Velocity, Existing Conditions at 2-year Peak Flow 

• Modeled Velocity, Proposed Conditions at 95% Exceedance Flow 

• Modeled Velocity, Proposed Conditions at June Average Flow 

• Modeled Velocity, Existing Conditions at January Average Flow 

• Modeled Velocity, Proposed Conditions at 2-year Peak Flow 

• Sediment Mobility, Existing Conditions at 95% Exceedance Flow 

• Sediment Mobility, Existing Conditions at a 2-year Peak Flow 

• Sediment Mobility, Existing Conditions at a 10-year Peak Flow 

• Sediment Mobility, Proposed Conditions at 95% Exceedance Flow 

• Sediment Mobility, Proposed Conditions at a 2-year Peak Flow 

• Sediment Mobility, Proposed Conditions at a 10-year Peak Flow 

• Sediment Mobility, Pebble Counts 



Appendix F:しandowner A⊂knowiedgement Fom

Appendix F:

」andowne「

Acknow書edgement Fo「m

Landowner Information

Name of Landowne「:

Landowner Contact lnfo「mation:

X Mr. □Ms.　Title:

First Name : B川　　　　　Last Name: Warren

Contact Maiiing Address: 650 Wagon Rd, Dayton WA

Contact E-Maii Address: W3Warren@msn.com

Property Address or Location: 422 N Touchet Rd, Dayton, WA

「・　B用Warren (Landowner or Organization) is the legai owner of propertydesc「ibed in this grant

application.

2. 1 am awarethatthe prqiect is being proposed on myproperty.

3. 1fthe grant is successfuIiy awarded′ i w用be contacted and asked to engage in negotiations.

臆臆臆臆:載gn耀rePreSent author~Zat’On Of prQ’臆e二mP-e毅

Landowner Signature Date

PrQject Sponso「 lnfo「mation

PrQiect Name: North Touchet Restoration Design Plan Rml.3 -3.3

Prqiect Appiicant Contact info「mation:

X□ M「, □ Ms. TitIeP「qjectManager

Fi「st Name: Geraid Last Name: Middei

Ma帖ng Address:813 South Touchet, Dayton, WA

E-Maii Address:geraidmiddeI@ctuir.org

Manuai 18, Salmon Recovery Grants. February 2016
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