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Abstract 

This document describes the 2008-9, three mile fluvial geomorphic reach assessment1 of the Touchet 
River from river mile (RM) 42.2 west of Waitsburg to RM 45, east of Waitsburg.  Fluvial 
Geomorphology is the “study of stream shape, size, history, and behavior.”2  My original proposal 
included a fluvial geomorphic assessment of RM 42.5 (the “Dogleg” Site) to determine how best to 
provide salmonid habitat, bank revetment, and riparian vegetation in an area with unnaturally eroding 
rates of riverbank and habitat loss.  The Salmon Recovery Funding Board (SRFB) technical review panel 
asked that the assessment be extended upstream to RM 45.  In the course of conducting the assessment, 
additional potential salmonid habitat enhancement project sites were identified and recommendations and 
conceptual designs for managing the river and its floodplain were developed that will be beneficial to the 
City of Waitsburg.  This project was funded by the Washington State Recreation and Conservation Office 
SRFB and donated labor.  A partnership agreement with the Confederated Tribes of the Umatilla Indian 
Reservation (CTUIR) enabled Spring Rise to work with U.S. Forest Service (USFS) TEAMS scientists 
Brian Bair, Anthony Olegario, Michael McNamara, and Kathy Carsey to conduct the assessment.  A 
technical review of the project report (Part 1) was provided by Dr. Janine Castro.  An archaeological 
assessment (Part 2) of the area in the vicinity of RM 42.5 was conducted by Catherine Dickson of the 
CTUIR.  A brief field geology survey (Part 3) in consultation with regional geologist Karl Fecht and local 
geologist Brent Potts, and interviews (Part 4) with local landowners and citizens of the City of Waitsburg, 
WA were also conducted.  Historical photos of past flooding events and information on bridges and 
levees were compiled (Part 5).  Effects of changes to the topography, hydrology, and morphology were 
tabulated (Part 6) and the materials and methods used to conduct the field work are provided (Part 7).  All 
information that was gathered and reviewed for this project is listed in Part 8 and provided electronically 
on an accompanying CD (available through the SRFB and Snake River Salmon Recovery Board [SRB]).   

The assessment reach occurs within the geographic range of the Endangered Species Act-listed3 
Middle Columbia River (MCR) steelhead Evolutionarily Significant Unit and is considered to be within a 
Major Spawning Area.  The Touchet River supports a genetically distinct population of MCR steelhead.  
In the last 10 years, landowners report that 150 ft of riverbank has eroded along with 60 trees at RM 42.5.  
At this location, and at others upstream, where the river is confined by a levee, the river is disconnected 
from its floodplains.  Limiting factors for salmonids in this area include: sedimentation, high 
temperatures, lack of large wood, and channel instability.  The fluvial geomorphic analysis fills numerous 
data gaps, determines the hydraulic processes at work, sources of bank incision, and accelerated erosion. 

The product deliverables of the assessment include: (1) fluvial geomorphic assessment, including a 
riparian habitat survey, and conceptual designs for floodplain management and river rehabilitation that 
will benefit landowners and salmonids; (2) an archaeological investigation of the Touchet River Mile 42.5 
Project; (3) preliminary and final project designs for a potential salmonid habitat enhancement project at 
RM 42.5; and (4) risk assessment of the design.  These documents are on file with the SRFB. 
                                                      
1 The assessment was based on a protocol developed by Dr. Janine Castro, USFWS, “Geomorphic Scope of Work” 
2006, and the Guidance on Watershed Assessment for Salmon, Joint Natural Resources Cabinet, State of 
Washington, 2001. 
2 Castro, Janine.  “Understanding and Managing the Physical Aspects of Streams:  A Guide for Land Managers,” 
USDA NRCS, 1998, p. 7. 
3 For information on species listed as threatened and endangered see 
http://www.fws.gov/Endangered/wildlife.html#Species. 
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Two community events were held in conjunction with this project.  In August 2008, a meeting was 
held in Waitsburg for landowners to hear geomorphologists Dr. Colin Thorne and Dr. Janine Castro 
deliver two presentations.  Dr. Thorne spoke about the British program for mitigating flood risks, “Flood 
Foresight” and Dr. Castro presented “Stream Energy, Erosion and Flooding”.  Information from 
presentations was made available to Waitsburg City Hall and is available at the Waitsburg Public Library 
and on the CD set available at the SRFB and Snake River SRB offices.  Drs. Thorne and Castro also 
toured the area to familiarize themselves with issues concerning levees and bridges and met with the City 
of Waitsburg public works manager and the landowners at RM 42.5.  A second meeting was held in 
September 2008 for the USFS TEAMS scientists to meet with the landowners and hear their concerns 
about the river, flooding, and to explain the need to conduct a fluvial geomorphic assessment.  The final 
public meeting for the project was scheduled as of this writing for April 29, 2009 and sponsored by the 
Snake River SRB and Spring Rise.  Mr. Bair and Dr. Castro are to meet with landowners at RM 42.5 to 
review the potential salmon habitat project at RM 42.5 and with the City officials.  At the public meeting 
they are to present the results and recommendations for the Touchet River and the salmonid habitat 
enhancement project proposed for RM 45-42.2.  Part 1 of this report was written by USFS TEAMS and 
Alexandra Amonette for Spring Rise.  USFS TEAMS assessed RM 45-42.2.  USFS TEAMS also 
assessed RM 42.2-40 for the Walla Walla County Conservation District; thus, some information in the 
report on RM 42.2-40 is included in Part 1, as that is how USFS TEAMS reported it. 

 

ii 



 

 

Contents 

Abstract ...............................................................................................................................................ii 
Acknowledgments..............................................................................................................................iv 
Acronyms...........................................................................................................................................vi 
Foreward ...........................................................................................................................................vii 
Part 1: Fluvial Geomorphic Assessment and Appendices ...............................................................1.1 
Part 2: An Archaelological Investigation of the Touchet River Mile 42.5 Project, Walla Walla 

County, Washington ................................................................................................................2.1 
Part 3: Geology of the Touchet River Valley ..................................................................................3.1 
Part 4: Interviews with Landowners and Citizens of the City of Waitsburg, WA...........................4.1 
Part 5: Flooding, Levee and Bridge Information .............................................................................5.1 
Part 6: Changes to the Touchet River Flow Regime, Topography and Morphology.......................6.1 
Part 7A and B: Materials and Methods............................................................................................7.1 
Part 8: List of Known Resources and Recommended Reading .......................................................8.1 
Part 9: Summary of Expenditures ....................................................................................................9.1 
Part 10: Postscript ..........................................................................................................................10.1 
 

iii 



 

Acknowledgments 

I would like to thank the following people for their assistance with the assessment and apologize for 
any I’ve neglected to mention.  Thank you to Janine Castro, a scientist of the highest rank, who mentored 
me so graciously in this project and provided invaluable insights, review commentary, and traveled twice 
to Waitsburg to help me, the landowners and citizens understand how rivers behave – why they erode and 
flood, and the effects of human management on them.  I would never have tried to tackle this project 
without the course work on river restoration provided by Portland State University’s Professional River 
Restoration Certificate Program, for which Dr. Castro serves as technical director.  Sincere thanks to 
USFS TEAMS fisheries biologist Brian Bair who guided me through and provided upbeat leadership and 
encouragement from the project’s inception.  Brian not only determined how to stabilize an unnaturally 
eroding riverbank and provide instream salmonid habitat, but designed a channel that would also connect 
the river to its floodplain, protect farmland and landowner property, and considered how to alleviate 
potential flooding threats to the landowners and the City of Waitsburg.  It was a pleasure doing the 
riparian and instream field work surveys with USFS TEAMS botanist Kathy Carsey, fisheries biologist 
and engineer, Anthony Olegario, and hydrologist, Michael McNamara.  All three were quick studies of 
the entire reach, and, along with Mr. Bair, provided expert analysis, design, recommendations and a suite 
of data for riparian and instream habitat enhancement that went beyond our contractual obligations.  Jim 
Webster and the good offices of the Confederated Tribes of the Umatilla Indian Reservation (CTUIR) 
enabled Spring Rise to work with USFS TEAMS.  Jim also provided a project recommendation letter and 
friendly project management advice throughout the course of the project.  Diane Driscoll (National 
Marine Fisheries Services) also wrote a recommending letter to the Salmon Recovery Funding Board 
(SRFB) and was a pleasure to consult with regarding the needs of the steelhead in the reach.  I am deeply 
grateful to Steve Martin, Snake River Salmon Recovery Board (SRB), who shepherded the proposal 
through the various bureaucratic meetings and steps to see to its funding and for being so diplomatic and 
kind in every interaction.  It has been a great pleasure to work with Kay Caromile, my SRFB grant 
manager, who, with Robbie Marchesano and Amie Fowler, managed the project financing and the several 
necessary cash advances.  My thanks to Dr. Sue L. Niezgoda who provided a review of the risk 
assessment of the project design.  Thanks to Ben Tice, U.S. Army Corps of Engineers, for sharing 
important documentation and data and photographs from a 1999 Stream Walk of the Touchet (provided 
on the CD set on file with the Snake River SRB and SRFB) and for volunteering to help teach the 
Waitsburg children about the flora and fauna of the Touchet River.  Thanks to Del Groat and Bill Dowdy, 
USFS, for their support of this project and for teaching me about stream assessments.  I am very grateful 
to Dennis Dauble for sharing his knowledge of the Walla Walla watershed, steelhead fishing, and 
salmonids and for writing the Foreward to this report.  Thank you to Catherine Dickson (CTUIR) and the 
Cultural Resource Assessment Team who worked in very bad wet and cold weather to complete their 
timely survey and history of Native Americans and early Euro-American settlement at the river mile 
(RM) 42.5 project site.  Anne Chapman and Kris Buelow of Snake River SRB are two people who work 
behind the scenes and make everything function smoothly, managing the project web site, coordinating 
site visits, and assisting with project meetings in Waitsburg and Dayton.  Mayor Markeeta Little Wolf 
enabled us to conduct the assessment through Waitsburg and has been a joy to get to know.  Thanks to 
City Clerk Randy Hinchcliff for providing much of the Land Use information used in this report, and for 
answering numerous other queries.  Gary Lentz, Park Ranger, Lewis and Clark Trail State Park, taught 
botanist Carsey and me what the Touchet River riparian area may have looked like in 1806 when the 
Corps of Discovery passed through the area, and he identified numerous native and non-native plants for 

iv 



 

us.  Herb Bessey of the US Army Corps of Engineers and Ed Teel, NRCS, provided useful information 
and Glen Mendel, Cathy Schaeffer, Dave Karl, and Barry Southerland (NRCS) provided friendly 
assistance.  Brent Potts, Karl Fecht, and I had a wonderful geology field trip that enabled me to see the 
Touchet River Valley from the “deep-time view” so beautifully illustrated by Cindy Shaw (Aurelia 
Press).  A brief consultation with Dr. Stephen Reidel and Bruce Bjornstad, outstanding regional 
geologists, provided valuable geological information.  Perry Dozier and Loyal Baker provided high 
quality aerial photographs of the river and valley.  Thank you, Loyal, for providing the historical photos 
of flooding in Waitsburg, and for covering the community outreach events associated with this project.  
Dan Mosby, Washington State Department of Transportation, also assisted with historical aerial 
photographs.  Paul Bakke, hydrologist and geomorphologist, US Fish and Wildlife Service, provided the 
construction details and description of the streambed photography camera shield useful for underwater 
photographs of the river gravels.  Thanks to Christensen King & Associates for accounting services.  My 
thanks also to Jeff Kenner, James Greer, and Jim Crabtree of Aero-Metric, Inc., Seattle, WA for 
conducting the LIDAR survey and teaching us how to access the software.  I am grateful to Jared Haff of 
Conover Insurance for liability advice and insurance agreements with landowners and am indebted to 
Coke Roth of Roth Coleman for legal advice.  Thanks to my friends, Eric Hoverson and Barbara Bylaska, 
for moral support and thank you, Barbie, for helping out so much with the August supper/meeting.  Thank 
you to the people of Waitsburg and the landowners along the Touchet River from RM 45 to 42.2 who 
granted access to the river through their property and provided invaluable information about and 
photographs of the river.  These include: Pam and Charlie Cordeau, Perry and Darlene Dozier, Paul and 
Bernice Lommasson, Dakota, Brenda, William and Austin Baker, Patty Mantz, BethAn and Todd Wood, 
Lynn and Paul Mantz-Powers, Penny and Dan Jorgensen, Bert and Linda Alyward, Jack McCaw, Guy 
McCaw, Patty McGraw, Dona Little Wolf, Jim Wilson, JR Carpenter, Elizabeth Flores, Sherm and Robin 
Thomas, Stuart Reif of the WA State Department of Transportation, the Waitsburg Grange, Esther Presler 
(and thank you, Ester, for the historical newsclippings), Jule Presler, Marilee Sampson, Skip Carpenter, 
Phil Monfort, Bart Baxter (thank you Bart, for doing a top notch job making the substrate sampler box), 
Dan Bickelhaupt, Veronica and Robert Deal, Dan Katsel (thank you, Dan, for the loan of the City’s 
tripod, all the information you provided, and for showing Drs. Thorne and Castro the City levee system in 
August 2008), Bryan St Clair, John and Marilyn Stellwagen and their beautiful orange cat, Ian Withers, 
Lynn McCambridge, Jack and Claudia Miller, Roland and Debra Erickson (thank you for your kindness 
and hospitality), Red Smith, Veronica and Bob Deal, Lupe and Sandy Torres (thank you for the great 
accommodations at Nothing New Antiques and Lodging), Frank Reser, Dick and Connie Largent, 
Andrew Sampson, Marilee Sampson, Lahtneppur Brewery, Pam Connover (thank you for the delightful 
accommodations at PJs), Dave Karl, Justin Gagnon, Jack Miller, and Leroy Cunningham.  A very special 
thank you to Bettie Chase, Tom and Anita Baker and the Waitsburg Historical Society, Ike Keve, and 
Elmer and Joanna Hays for sharing their historical knowledge and photos of the area and river.  Thanks to 
the board of Spring Rise for their great sense of humor and moral support.  And, to my Jim, in love and 
gratitude, thank you for everything, for your patience and great advice without which I would have been 
unable to do this project. 

 

v 



 

Acronyms and Abbreviations 

AF acre-feet 
cfs cubic feet per second 
cm centimeter/centimeters 
CTUIR Confederated Tribes of the Umatilla Indian Reservation 
ESU evolutionary significant unit 
in. inch, inches 
ft foot, feet 
m meter, meters 
LIDAR Light Imaging Detection and Ranging 
LWD large woody debris 
Mya million years ago 
PNW Pacific Northwest 
RM river mile 
Spp. species 
SRFB Salmon Recovery Funding Board 
Snake River SRB Snake River Salmon Recovery Board 
USACOE United States Army Corps of Engineers 
USFS United States Forest Service 
USFWS United States Fish and Wildlife Service 
WDFW Washington Department of Fish and Wildlife 
WWRB Walla Walla River Subbasin 
 

 

vi 



 

Foreward 
Salmon and Steelhead in the Touchet River: 

Farming, Flooding, and Fishing 

Dennis Dauble, Ph.D., Fisheries Biologist 
Richland, WA  

 

Origins of Touchet River Salmon 

Pacific salmon and steelhead, Oncorhynchus spp. (Figure 1) go back around 18 million years, but 
only a few core populations survived the last glacial maximum some 18,000 to 22,000 years ago (Augerot 
2005).  Today’s descendents from the Columbia River Basin likely radiated from ice-age refugia 
populations from British Columbia and Alaska.  The present day Touchet River salmon came from the 
core populations established 18,000 - 22,000 years ago. 

Pacific salmon and steelhead depend on an entire sequence of habitats to live and grow.  Important 
habitat components include spawning gravel in headwater streams like the Touchet River, availability of 
high-quality rearing habitat following emergence of fry from redds, and a migration corridor that extends 
from the Columbia River to the Pacific Ocean and back.  The presence of steelhead and salmon is an 
excellent indicator of the health of the environment and water. 

 
Figure 1.  A wild steelhead (Oncorhynchus mykiss) caught and released in the Tucannon River in 1996 

(photo by Dennis Dauble, fisherman) 

Benefits to Farmers: A Healthy Touchet River Ecosystem 

Why should farmers and ranchers in particular, and all residents in general, in Waitsburg care about 
salmon and the Touchet River ecosystem?  One reason is that natural stream flow benefits production by 
increasing crop yields.  Giving the river room translates to a healthy riparian corridor and increased 
sinuosity, which translates to less channel incision.  This process causes the water table to rise and that, in 
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turn, sub-irrigates adjacent crop lands.  Having a functional stream system adjacent to crop lands benefits 
the floodplain due to recharge of surface and groundwater flow.  Riparian zones also protect crop fields 
from soil loss during high flows and floods.  The river won’t move as far or as fast if it has a healthy 
riparian area.  Trees and shrubs act to slow down and dissipate the river’s flood flows.  “Smith (1976) 
found that bank sediment with a root volume of 16-18 per cent and a 5 cm root mat was afforded 20,000 
times more protection from erosion than comparable sediment without vegetation.”1  Dr. Janine Castro 
explains, “The 5-cm (~ 2 in.) mat is the thickness of the root mat right at the top of the soil profile.  
Vegetation is extremely important in reducing soil erosion because it provides tensile strength which the 
soil lacks.  This applies to bank erosion as well as sheet and rill erosion” (Dr. Janine Castro, email 
communication to Alex Amonette, 3/10/09).   

Flood and High Water Events: Effects on Fish 

To distinguish between a “flood” (Figures 2 and 3) and “high water” (Figure 4) visualize where the 
stream channel is located.  A flood occurs when the channel can’t hold the volume of water received from 
upstream runoff.  When this occurs, water spills over into the flat area adjacent to the channel known as 
the flood plain.  Backwaters, oxbow lakes, marshes, swamps, and the network of tributary streams are all 
contained in the floodplain.  During the flood phase, these water bodies merge with one another and with 
the main river channel.  Channel features such as river bars and riffle-pool sequences are formed and 
maintained by high discharges. 

Figure 2.  View of Waitsburg facing North, Flood of 
1965 (7,020 cfs at Bolles, RM 40), Main Street Bridge 
(RM 44) is just visible at the top left. Photo courtesy of 
Loyal Baker, The Waitsburg Times. 

Figure 3.  View of Waitsburg facing southeast, Flood of 
1965. Main Street Bridge is indicated by arrow.  Photo 
courtesy of Loyal Baker, The Waitsburg Times. 

High water conditions do more than disrupt recreational fishing.  Extended periods of high water 
during spawning periods can flush out eggs deposited by fishes or cover them with sediment.  Extreme 
discharge, or the volume of water passing a specific point over time, can also reduce the amount of stream 
edge and low velocity areas that provide refuge to small fishes.  Along with high water comes silt and 
sand scoured from the stream bank and upland erosion and these sediments are washed downstream.  

                                                      
1 David Knighton, Fluvial Forms and Processes: A New Perspective, 1998, pg. 113. 
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These fine materials damage fish gills if conditions persist.  High velocities and associated turbidity from 
floods scour the surface of rocks, removing the algae and insects that live there.  Flooding may also 
disperse fish and other aquatic creatures downstream into different habitat.  If changes in river stage are 
rapid, fish can get stranded and left high and dry.  Several years ago, floodwater deposited several adult 
steelhead in pastures adjacent to the upper Touchet River.  In January 2009, chum salmon were 
photographed swimming across a major highway in western Washington.  Fish are not on most folk’s 
roadkill list! 

How do fish respond to natural disasters such as a flood?  First, they seek out areas of lower velocity 
in order to save energy.  These refuges occur on the bottom of a stream, behind large trees in the stream 
channel, boulders and rubble, or along the stream margin.  Side channels and tributaries serve as 
convenient pathways for lateral migration of fishes during periods of rising water because they drop and 
clear sooner.  Knowing that these places provide a safe haven, I fish for trout in feeder creeks when large 
streams are high and roily. 

  
Touchet River Mile (RM) 45: View Facing Southeast Touchet RM 44: From Main St. Bridge, Facing East 

  
Touchet RM 43: View Facing Southeast From the North 
Shore at the Coppei Creek Confluence.  Photo Courtesy of 
Patty Mantz 

Touchet RM 42.5, View of the “Dogleg” Potential 
Salmonid Habitat Restoration Project Site, Facing 

South. Note the lack of trees on the far bank.  
Figure 4.  Views of High Water at Several Points on the Touchet River, January 8, 2009.  At Bolles Road Gauging 
Station estimated high flows on this date were 3300 cfs (Personal Email correspondence 3/2/09 with Mitch Wallace, 
WA State Department of Ecology.) 
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Benefits to Rivers and Streams from Flooding 

While high water can provide a challenge to aquatic animals, there are several benefits to a stream 
from flooding.  For example, floods aid in the process of nutrient flow.  Decomposing vegetation that 
accumulates on riverbanks during the dry period rapidly enters into solution during the early stages of 
flooding. 

Life cycle events important to the survival of some fishes may be altered if seasonal high water events 
don’t occur.  For example, steelhead don’t migrate into tributaries of the Columbia and Snake Rivers until 
the first high water event in the fall.  In the absence of a distinct flow peak in the spring, spawning 
success by sturgeon can be impaired. 

Summary 

In summary, human development of floodplains, including the construction of levees and roadways, 
alters the river’s important flow processes.  Floodplain development also disrupts the transfer of energy 
between the terrestrial and aquatic environment and reduces the amount and range of habitat available for 
fishes and other creatures.  In many stream systems ongoing restoration involves flow control structures 
that mimic the timing and magnitude of high water events critical to ecosystem function.  In most cases, 
it’s cheaper and easier to let the river take its course, rather than force it where it doesn’t want to go.  

Where we need to intervene to help correct abuses of the past and live in harmony with the river, a 
sound watershed assessment is required. 
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Executive Summary 
Summary of Findings 

A reach of the Touchet River from 0.5 mile above the town of Waitsburg, WA to the Highway 124 
Bolles Bridge (river miles [RM] 40-45) was examined for channel, vegetation, and floodplain conditions.  
The upper part of this study reach is leveed for flooding to protect the town of Waitsburg and other 
features along the river.  The Highway 12 (Preston Avenue) and Main Street Bridges cross the river along 
this reach.  Generally, the levees transport sediment through the channelized reach, allowing for little 
deposition, and sediment is deposited in downstream areas, past the confluence with Coppei Creek.  The 
excess accumulation of sediment in areas downstream of the levee system generally has caused higher 
channel width-to-depth ratios, leading to extensive bank instability, and a higher probability of channel 
migration.   

Sediment analysis for this study shows that a very large amount of gravel transport occurs through the 
study reach.  Sediment inputs are transported through the leveed section of the Touchet River channel 
through the town of Waitsburg, and then re-deposited in downstream areas, leading to channel instability 
in those areas.  Activities to remove sediment, including bull-dozing channels, channelizing, or otherwise 
removing sediment accumulated by the river after floods with heavy equipment, have a very small to 
insignificant effect on the reduction of sediment deposited by the river.  Areas where sediment is removed 
quickly fill in during successive floods due to the high sediment yield of the river.  Channelized flows 
may function for a time, but often cause unforeseen instability up- or downstream from the channelized 
reach.  A recommended approach for accommodating high sediment yields is to provide enough 
accessible floodplain and functioning channel conditions that allow sediment to pass through without 
adverse accumulations. 

Vegetation along the river is varied and generally limited in extent, with discontinuous patches of 
mature riparian forest, areas with sub-mature riparian tree species, shrubs, and open areas.  In many areas, 
farmed lands extend to the river terraces.  Efforts have been made to control invasive weeds along the 
river corridor through Conservation Reserve Enhancement Program (CREP) projects; however, weeds are 
still prolific.  Banks along the study reach are mostly composed of fine, easily erodible material that in 
many areas is not well-protected by rooted vegetation.  Roots of vegetation are not adequate to stabilize 
channel banks in many areas, because the banks are too high and the roots do not penetrate through the 
entire soil profile.  There are many areas with highly unstable banks that are actively eroding and 
contributing to channel widening, adding fine sediment to the stream.  Channel conditions show that the 
channel bankfull dimensions in many places are wider than what would be expected for this type of 
channel, and pool habitat important for fish species is limited.  Widened stream channel conditions and a 
lack of shade producing trees along the stream corridor have helped create warmer summer stream 
temperatures in the river.  Other areas show signs of channel lowering, or degradation.  Channel 
degradation usually leads to a lowering of water table elevations in banks and terraces near the channel, 
which can lead to the loss of subirrigation, death of riparian vegetation, and the need to irrigate earlier 
during the growing season.   

Rivers over time, if not heavily manipulated by human disturbance, naturally tend to create relatively 
stable meander patterns and channel bankfull width-to-depth ratios, channel features such as pools and 
riffles, and functional floodplains.  Sediment supplied to the channel is transported downstream, without 
adverse accumulations that can cause channel instability, except in areas where natural accumulations are 
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expected (alluvial fans, deltas, and tributary junctions).  Often for river restoration design, elements of 
this natural stability are incorporated in the design.  Analysis of aerial photos show that the Touchet River 
along the study reach is adjusting to channel impacts such as channel straightening by increasing the 
amount of erosion at several meander bends, as evidenced by the observed highly unstable banks in some 
areas.  Because the highly unstable banks along the river are indicative of river channel instability, 
restoration designs need to evaluate and consider what impacts have led to the instability, and come up 
with designs that can protect the banks, and allow for more stable channel conditions.  Restoration 
designs must consider that most of the valley is developed, and that flood protection is extremely 
important to consider in restoration design and river management. 

Restoration designs are suggested at several locations along the study reach.  Generally, these are 
large wood and rock structures that treat areas with highly unstable banks, incorporate bankfull benches, 
expand available fish habitat, lower the channel bankfull width-to-depth ratio, provide riparian plantings, 
and reduce the sediment yield from bank erosion. 

Other findings from this study verify that there is considerable risk of flooding in Waitsburg and areas 
upstream and downstream; corresponding floodplain maps are provided.  This study concurs with earlier 
studies completed by the U.S. Army Corp of Engineers that concluded that the City would benefit from 
levee setbacks through Waitsburg, and from construction of off-channel floodways allowing flood waters 
to spread out across the valley floor.  These setbacks reduce the risk of flooding by allowing flood waters 
to spread out more, reducing flood elevation levels and the extent of flooding.  Levee setbacks, 
construction of floodways, combined with an active channel and riparian restoration program with a goal 
of restoring habitat and conditions for salmon and other aquatic species is recommended. 

Goals and Objectives 

The goal of this assessment is to provide information on channel, floodplains, and vegetation 
conditions, and provide channel and riparian restoration designs and suggestions along the Touchet River 
from just above Waitsburg (RM 45) to the Highway 124 Bridge (RM 40) downstream.  Objectives of this 
assessment are to provide recommendations for accommodating human uses along the Touchet River, 
while also suggesting ways to improve salmonid habitat, channel and riparian health, and river stability 
through active restoration and river management.   

Proposed Actions 

Several areas have been proposed for active restoration as a result of this study.  Bank stabilization 
and/or bar stabilization is proposed at several locations along the study reach.  Bank stabilization may 
also be combined with creation of a bankfull bench, relief channels for routing high flows around or away 
from structures, bar stabilization, or other treatments as needed. For each location, restoration will be 
designed to be consistent with geomorphic information that has been gathered at each site.  Information 
on pool and riffle dimensions, total scour depth, and meander shape will be used to determine the 
appropriate restoration design.  Total station surveys, information from Light Imaging Detection and 
Ranging (LIDAR) imagery, and hydraulic and sediment modeling information have been used to 
determine restoration designs. 
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1.0 Introduction 

Geomorphic assessments help us determine how a stream system is functioning and how it may 
respond to natural and human disturbances.  As part of a geomorphic assessment, information is gathered 
about a stream’s condition, such as channel type, floodplain extent, geomorphic stability, bank erosion 
rates, frequency and distribution of large wood, sediment transport rates, and disturbance regimes.1 

Ideally, the assessment should: 

 Describe fluvial and relevant watershed processes 

 Identify how the stream has changed as a result of human activities  

 Identify potential problems within a stream corridor 

 Help refine restoration project goals and objectives 

 Relate the potential impact of proposed projects on the stream system and how it functions 

 Provide information needed for project development, design, and monitoring.2 

The Touchet River geomorphic assessment identifies several areas along the study reach where 
restoration is recommended to help stabilize areas with eroding banks and poor channel habitat 
conditions.  The information gained from this assessment will be used to create restoration designs that 
use reference conditions and existing channel and floodplain dimensions to help create more stable 
channel conditions and suitable aquatic habitat. 

1.1 Assessment Area 

The Touchet River is a large tributary of the Walla Walla River in southeastern Washington.  Its 
headwaters lie in the Blue Mountains above the town of Dayton in Columbia County; the main river is 
formed by the confluence of the North and South Forks.  The river is approximately 85 miles in length 
and drains an area of approximately 740 square miles.  The assessment reach runs from river mile (RM) 
45 east of Waitsburg through the town to RM 40 west of the town where Highway 124 crosses the river at 
the Bolles Bridge.  For the Touchet River Mile 42.5 Assessments Project (07-1549N), a more detailed 
survey was made of RM 42.5 (the Dogleg site), the site of a proposed salmonid habitat enhancement 
project.  The Touchet River is part of the Walla Walla River subbasin (hydrologic unit code 17070102) 
located in southeast Washington State and northeast Oregon (Figure 1).  The Touchet River is located in 
the northern portion of the subbasin. 

This assessment looks at riparian, stream geomorphic, and floodplain conditions along the Touchet 
River both upstream and downstream of Waitsburg, Washington.  The assessment includes conditions of 
the channel, floodplains, floodprone area, and valley floor.  The assessment also addresses riparian 
vegetation conditions along the river in the study reach, and some of the conditions of tributary drainages 
such as Coppei Creek. 

                                                      
1 Dr. Janine Castro, “Geomorphic Scope of Work,” October 2006. 
2 Ibid. 
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Touchet River 

 

Figure 1. Location Map and Walla Walla Sub-Basin, Walla Walla County, Washington 

1.2 Purpose and Need 

This assessment and restoration plan is intended to give the reader a comprehensive perspective of 
conditions along the study reach, background information that is needed to provide a more comprehensive 
look at resource conditions in the study reach, and a context for any recommended restoration activities.  
Information from this study is needed before any restoration project can be designed and implemented. 

Several agencies (Snake River Salmon Recovery Board, 2004, 2005; Washington State Department 
of Ecology, 2007; and US Army Corps of Engineers, Walla Walla River Watershed Study 
Reconnaissance Report, 1997) have identified concerns with watershed and stream function including: 

 high summer stream temperatures and habitat impairment,  

 poor fish habitat conditions,  

 channel instability problems,  

 poor riparian habitat, and  

 impaired ability of the channel to accommodate large floods without causing extensive damage to 
human infrastructure located on the valley floor.   

These concerns can all be alleviated to a large degree by managing the river and its floodplains to 
accommodate ecological values, and implementing solutions for flood management to protect human 
infrastructure while also enhancing the ecological values of the river and its riparian areas. 

Waitsburg, WA 
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2.0 Methods 

2.1 Channel Surveys and Sediment 

Walk-through surveys were completed on the whole study reach that incorporated assessment of 
wetted and bankfull widths, pool dimensions, such as depth and length, riffle spacing and length, and 
amounts and sizes of large wood.  Streambed sediment was characterized throughout the study reach; 
sediment bulk samples of the streambed were taken at several locations, and Wolman Pebble Counts were 
completed for several sites.  Detailed cross sections of the channel were surveyed with survey equipment 
at two locations.   

2.2 Total Station Survey and LIDAR Acquisition 

A total station was used to survey sites where active restoration has been considered for design and 
implementation.  The total station information has been used to generate high resolution topographic 
information at these sites.  This data has been used to generate cross-sections, bankfull channel 
dimensions, and meander features.  LIDAR has been used to generate detailed topography along the 
entire study reach, and provide details on channel conditions and features such as meander characteristics, 
gravel bars, vegetation extent, and river widths. 

2.3 Bank Stability 

Bank stability was assessed along the study reach, which included a visual estimate of the length of 
unstable banks on both sides of the river.  Bank stability assessments were completed following a 
protocol that uses several variables to estimate bank stability, including: 

 Bank Height Ratio – total bank height compared to bankfull height 

 Bank Angle – the vertical angle in degrees of the bank 

 Percent Surface Protection – an estimate of bank protection from vegetation and other factors 

 Root Depth/Bank Height Ratio – an estimate of bank stability from roots 

 Root Density – an estimate of how much roots are protecting the bank. 

The data were tabulated and a summary of stability was determined for each site evaluated.  Not all 
unstable bank areas were evaluated; priority was given to those reaches where future salmonid habitat 
enhancement projects are most likely. 

2.4 Riparian Vegetation 

Transects to determine riparian vegetation extent and abundance were completed by a project 
botanist.  The focus of vegetation surveys was to determine the condition, composition and extent of 
riparian vegetation along the study reach.  Efforts were made to determine the age classes of vegetation to 
see if there was any new recruitment of riparian vegetation, especially cottonwoods.  Survey information 
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was to be used to determine if the types and abundance of riparian vegetation was near potential, and 
whether the species were suitable for stabilizing streambanks and reducing the erosive energy of floods.   

2.4.1 Restoration Sites 

Observations were made at existing Conservation Reserve Enhancement Program (CREP) restoration 
sites along the study reach to evaluate extent of unstable banks, and effectiveness of plantings and rock 
barbs that had been installed at various locations in the study reach. 
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3.0 Watershed Conditions 

3.1 Community of Waitsburg 

The City of Waitsburg (pop. 1212 with 522 housing units3) occupies nearly one square mile on the 
Touchet River’s floodplains between RM 45-43 (Figures 2 and 3).  The City includes approximately 5.5 
acres it owns and manages where its sewage treatment plant is located, on the south side of the Touchet 
River near the confluence with Coppei Creek (RM 43). 

 

 
Figure 2. Waitsburg, View Facing West, Walla Walla County, WA, (9/23/08) 

 

The original proposed name for Waitsburg was “Delta” as it was built on an alluvial fan formed by 
the confluence of the Touchet River and Coppei Creek and other small rivulets, just downstream of 
Wilson Creek.  Approximately 10% of the land within the city is publicly owned and includes a park, 
swimming pool, covered picnic area, school property, fairgrounds, and cemeteries.4  Approximately 75% 
of the total land area in Waitsburg is currently in residential use.  One percent or less of the total land area 
in Waitsburg is used for commercial purposes; and 1% or less of land within the City limits is industrial 
land use.5  

                                                      
3 US Census Bureau, available at URL http://factfinder.census.gov, as accessed January 13, 2009. 
4 Land Use Element, City of Waitsburg, 2007, available from Waitsburg City Hall. 
5 Ibid. 
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Waitsburg sits at the ‘bottom of a 
bathtub’ and is subject to flooding.  A 
levee (arrow) is on the south side of the 
Touchet River along RM 43-44.5.  The 
red brick buildings align Main Street.  
Small pastures and farms approach the 
west (top left) side of the town.  The 
grain storage units are across the river on 
the right side of the photo. (11/22/08 
Photo Courtesy of Perry Dozier and 
Loyal Baker). 
 

Figure 3. Aerial View of Downtown Waitsburg, Washington 

After the 1996 flood, fourteen acres were acquired by Waitsburg under the Hazard Mitigation 
Program “to eliminate future flood damages from the individual property owners and to decrease the area 
of the floodway and the floodplain.”6 As a condition of the program, the acquired properties must remain 
in permanent open space except for limited recreational structures.  

The City depends on water supplied by springs located on the North Fork of Coppei Creek in the Blue 
Mountains and is estimated to use 0.34 million gallons per day7.  Some individual homes within the 
assessment reach use their own groundwater wells and septic systems. 

A Pacific Power substation was moved to E. 8th St. next to a football field after the 1996 flood on land 
bounded by the Wilson and Coppei Creeks. 

Main Street slopes down towards the Touchet River.  This area consists of stores and a few excellent 
restaurants, the City Hall, and other important and historic buildings.  To the west of the Main St. Bridge, 
a levee extends on the south side of the river downstream to the mouth of the Coppei Creek at RM 43 
(Figure 4).  Some intermittent levees also exist on the north side of the river.  To the east of the bridge, 
the levee extends on the south side to approximately 600 feet upstream of the Preston Avenue (Highway 
12) Bridge and on the north side of the river to RM 46.  The levee is intermittent to Dayton on both sides 
of the river. 

The levee is immediately adjacent to the river on the south side, continuing downstream of the Main 
Street Bridge.  South of this levee is an area currently used as a bike park with artificial hills.  On the 
south side of West 1st Street there are several houses and small neighborhood.  Continuing downstream 
past Jay Street (the last paved street on the west side of town) there are several horse pastures, fields, and 
the 5.5 acre sewage treatment plant.  The land used by the sewage treatment plant extends from Highway 
124 to the river and includes a 1.5-2 acre wetland area and lined, 1.8 acre treatment pond (not used).  It is 
bordered on the west by Coppei Creek. 

                                                      
6 Land Use Element from the City of Waitsburg 2007 Comprehensive Plan, available from City Hall, Waitsburg, 
WA. 
7 2005 data, Walla Walla Watershed Plan, May 2005, table 4-10, p. 4-21. 
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3.1.1 Land Uses 

The predominant land uses in the Touchet River Valley assessed reach (RM 42.2-45) is irrigated and 
non-irrigated agricultural wheat and hay fields, the approximate one square mile of the City of Waitsburg, 
residential housing, commercial and industrial (farm chemicals, gravel mining, stores, restaurants, etc.) 
and small farms with irrigated/non-irrigated pastures.  Figures 4-14 show the land uses from RM 45-42.2. 

 

 

A.  RM 45 (9/23/08): Touchet River (foreground) and farms on 
the floodplain to the east of Waitsburg. Upland hills are used 
for growing wheat. WA State Department of Transportation 
leases land adjacent to river (haystacks) currently used for 
growing hay.  Preston Ave. (Highway 12) and an abandoned 
railway bisect the floodplain.  A millrace once flowed from 
upstream down the floodplain (right to left) to power Wait’s 
Mill, built in 1865, and used for milling wheat.  

 B.  RM 44-44.7 (9/23/08): E. Waitsburg mixed land uses: 
residential, commercial, and farming. The town’s reservoir 
(white circular building) sits on the hill (background, left) and 
wheat storage silos are prominent to the left of the reservoir. 
The river levee is adjacent to the north (right side) bank in this 
reach to RM 44.2 (Preston Avenue Bridge), then continues on 
the south (left) side to RM 43 (confluence with Coppei Creek). 

 

C.  RM 43.6-44 (11/22/08): Agricultural fields and small 
pastures and farms adjacent to Waitsburg (Main St and taller 
brick building in foreground), built at the confluence of the 
Touchet River, Coppei Creek and small rivulets in 1859. The 
river levee is continuous on the river’s south (left) side in this 
reach.  Photo courtesy of Perry Dozier and Loyal Baker. 

 D.  RM 42-43.6 (11/22/08): Bolles Road and Blue Mountain 
Railroad parallel each other and bisect upland wheat fields and 
floodplain. Hay and wheat fields, small farms, Waitsburg 
sewage lagoon (rectangle) and wetland (foreground) adjoin 
Touchet River and Coppei Creek.  River levee extends to the 
confluence of Coppei Creek and Touchet River (to left of 
lagoon). Photo courtesy of Perry Dozier and Loyal Baker. 

Figure 4. Land Uses Along the Study Reach Near Waitsburg, Walla Walla County, WA 
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The US Army Corps of Engineers (1997) characterized the Touchet River land use after the 1996 
flood: 

“The Touchet River from Prescott to Waitsburg and from Waitsburg to Dayton displays 
signs of a not-so-healthy ecosystem.  The influences of adjacent land uses have led to an 
ecosystem that was not able to protect itself, or those who use the land, during this past 
winter’s flood event. Agriculture (primarily), with some grazing, and increasing 
residential development have caused the Touchet River riparian zone to be very narrow 
and non-continuous all along its length.  The vegetation noted is largely cottonwood at a 
very mature state with some regeneration that is located immediately within the existing 
stand of trees.  The width of the riparian zone consists largely of one row of cottonwoods 
for most of its length, with some exceptions where the width grows to as much as 
30 meters (100 ft). Agriculture activities tend to encroach upon the stream limiting the 
width of the riparian vegetation.  Below Waitsburg, the stream channel is more degraded 
than above Waitsburg.  This down cutting of the channel makes it more difficult for 
vegetation to get a good start because the water table is lower in the surrounding lands.  
Above Waitsburg, land uses change to more residential development along the river.  
Here the channel is not as degraded.  Although the width of the riparian zone is still 
limited, marginal streambank storage of water is present to support a reduced riparian 
habitat.  Ad hoc levees have been built in many reaches of the river.” 

 

 
 

Figure 5. Touchet River, RM 42.5-41 Near Waitsburg, Walla Walla County, WA 
An artificial pond (A) and berm (B).  Farming practices include irrigated and non-irrigated wheat and hay 
fields. Bolles Road and the Blue Mountain Railroad (C) run parallel to the river; McKay Alto Road (D) 

runs perpendicular to Bolles Road.  A potential SRFB-funded salmonid habitat restoration project is at the 
dogleg bend in the river at RM 42.5 (E).  Downstream is a straightened reach (F) of the Touchet River.  

Photo Courtesy of Perry Dozier and Loyal Baker, 11/22/08. 
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North Side of Touchet River.  From RM 45-44, the north bank of the Touchet is bounded by a levee 
(originally installed in 1921 and heightened and lengthened over the years) immediately adjacent to its 
channel.  At RM 45 there is a large irrigation pump.  Between the river and Highway 12 there are hay 
fields and large haystacks sold commercially on land leased from the WA Department of Transportation.  
Heading downstream towards the Preston Avenue Bridge, there is an old Grange Building (not in use), a 
vacant lot, a lavender farm and building, and 14 additional buildings (mostly occupied individual houses, 
trailers, rental houses, and a brewery on the site of an old Northern Pacific Railway crossing and trestle 
(Figures 4A, 4B, 6, and 7).  

 
Figure 6. 1961 Waitsburg Metsker Map, Waitsburg, Walla Walla County, WA 

(A) Touchet River at RM 45, (B) Small acreages/residences, (C) Preston Avenue (Highway 12), (D) an 
abandoned Northern Pacific Railroad line (formerly crossing over the Touchet), (E) the Millrace from the 
Touchet to the old Wait’s Flour Mill, and (F) Bolles Road (west) and Millrace Road (east) of Main Street. 

 

The buildings near the Highway 12 (Preston Avenue) Bridge are lower than the raised roadway of 
Highway 12 which presents a potential flooding problem when the river backs up behind the Preston Ave. 
Bridge (see Part 4 for further information).  If the river overtops the levee upstream of the bridge, 
flooding occurs west along Highway 12.  Many of the houses on the north side of the river have yards; 
some owners formerly pastured their horses and cows on these lots.  Flooding north of the present course 
of the river has occurred in the past, flooding residences and businesses.  In 1977, the river flooded into 
adjacent areas upstream of the constructed levees that were designed to protect the town. 

“In 1977, the river jumped out up by Huntsville (approximately RM 47 upstream of Waitsburg) 
where the millrace ran from the Touchet and it went (on the north side of the present channel) through 
McGregor’s and it flooded by where the substation is, where the brewery (Laht Neppur, a brewery to 
the east of the old Northern Railroad track on the north side of the river) is located.  There was a big 
hole in the ground.  They filled the hole with dirt, mud, and rocks.  Laht Neppur is on fill and the 
substation is also sitting on fill.” (Elmer Hays, personal communication, 2008) 
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During the 1996 flood much of the town located near the Highway 12 and Main Street bridges was 
flooded by water overtopping the levees. 

RM 45 Facing West. Buttercup Hill Slopes Down to the 
Touchet River. The Irrigation Pipe and Trees on the Right 
Bank are Adjacent to the Levee  

RM 44.5 Facing North from Buttercup Hill looking over the 
Touchet River, Levee, Grange Building (left foreground), 
Small Farms, Hay Fields, Taggart Road and Abandoned 

Railroad Tracks, and Area of Old Millrace. 
Figure 7. Land Uses Along the Study Reach Near Waitsburg, Walla Walla County, Washington 

 

On the north side of the river and on the north of Highway 12 within the City limits are the McGregor 
Company, several houses and small farms, a restaurant, a gas station, farm store, a vacant area that was 
purchased to increase the floodplain and allow for flooding, the Northwest Grain Growers (grain 
elevators), storage buildings, and the Pacific Power substation (Figure 4 B). 

A gravel mine is located between the McGregor Company site and the tilled wheat field on the 
hillside in the background (see Part 3).  To the west of the McGregor Company, three acres at the 
intersection of Mill Race Road and Garden Street were sold to Walla Walla County for a new County 
maintenance facility which was completed in 2000.8  There are an additional ten acres available for 
industrial development.  Three city water pump stations are located north of Highway 12 at the McGregor 
Company site.  To the west of this area, the land was occupied by the millraces (see “E” on Figure 6, and 
A on Figure 8) that supplied water to the old Wait’s Mill building (established 1864 for grinding wheat to 
flour).  There are a few storage buildings and utilities and small farms (Figure 8). 

                                                      
8 Land Use Element, City of Waitsburg 2007 Comprehensive Plan, available from City Hall, Waitsburg, WA. 
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Figure 8. Northeast of the Touchet River, RM 44.2, Shows Area Where Millrace (A) Flowed Into Touchet 
River to the West (R) to Power the Flour Mill (B).  A few small farms are located south of here (2/11/09) 
 

 
Figure 9. Loess and Plowed Wheat Field, Bolles Road, North Side of the Touchet River Near RM 42.5, 

Walla Walla Co., WA (9/23/08) 

 

At RM 44 on the north side of Bolles Road are the Northwest Grain Growers grain elevators and a 
basalt quarry (see Part 3 for geology).  From the quarry to McKay Alto Road, which runs perpendicular 
into Bolles Road at a potential salmonid habitat project site at RM 42.5, there are many acres of upland 
wheat fields (estimated 27,000 acres) (Figures 9 and 10).  On the south side of Bolles Road between the 
river and the road are five small farms and individual houses and barn/shop, pastures, a small woods, and 
small acreages used for growing wheat (2008).  Horses are pastured at several of the farms on the north 
side of the river.  A non-functional, unproductive CREP project is located just downstream of RM 43 
between the horse pasture and the river (see Figure 10).  Between the Main St Bridge and RM 42.5 along 
Bolles Road on the north side of the river the Blue Mountain Railroad, built in the late 1800s, carries 
grain and seed to/from Dayton. 
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Figure 10. Land Uses Along the Touchet River from RM 44-42.8, 11/22/08  

(A) Main Street Bridge over the Touchet River (foreground).  On the left side (south bank) of the river 
from bottom to top (east to west) is the lower end of Main Street, a bicycle park (B) adjacent to the levee 
bordering the river, small pastures, and tilled farm field, (C) sewage treatment plant wetland and lagoon, 

(D) confluence with Coppei Creek, hay, and wheat fields.  Right side (north bank) shows (E) Wait’s Mill, 
(F) Grain Storage Silos, (G) Quarry, (H) Waitsburg Reservoir, (I) Bolles Road and Blue Mountain 

Railroad, (J) small farm and land used for growing wheat by the river, levees (K) are adjacent to the river 
at this location on the south and north sides, (L) tilled wheat fields in the uplands, (M) three small farms 

and (N) a wider riparian area woods in the background.  Photo courtesy of Perry Dozier and Loyal Baker. 
 

South Side Touchet River: Between RM 45-44.5 (Figure 7) on the south side there is a wider 
floodplain (that until the 1996 flood, was used for cattle and hay) until one nears Wilson Creek 
(RM 44.7).  Large concrete slabs and car bodies serve as rip rap along the river bank (see Part 4).  Further 
downstream, there is one commercial building, a few single family homes, and the Waitsburg water pump 
station #4, near a large bend in the river that was once a railroad crossing site.  The levee on the south side 
is downstream of the location of the water pump station, and extends from this point to the east side of 
Coppei Creek, which enters the Touchet at RM 43.  A few houses are adjacent to the levee, itself adjacent 
to the river.  The Preston Avenue (Highway 12) Bridge crosses the Touchet at RM 44.5.  The City Park is 
located on the north side of Preston Avenue (Highway 12) and extends around a bend to the west to Main 
Street. 

Coppei Creek enters the Touchet River at RM 43.  A tributary of this creek extended west just 
upstream of its confluence with the Touchet and was in existence until at least 1931, according to 
interviews with local residents and maps available for the study reach (see Part 4).  The uplands that form 
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the watershed of Coppei Creek were not specifically studied in this assessment.  But upland erosion is 
well-documented and fine sediment derived from soil erosion is one of the primary limiting factors for 
salmonid habitat along the study reach (Figure 11). 

Figure 11. Upland Tilled Wheatfield Erosion, South of Waitsburg, West Side of Highway 12, North of 
McCowan/Londagin Rd, 1/26/07.  This rill forms a large gulley that drains into Coppei Creek. 

 

Downstream of Coppei Creek on the south side at RM 42.8-43 is an agricultural field and a CREP 
site (Figure 12); the only vegetation observed in the period from May to November 2008 in the black 
CREP tarps were some Rocky Mountain junipers, which are non-native to this area, and are not 
recommended for stabilizing streambanks.  Some grasses have been planted adjacent to the CREP site and 
some alder/cottonwoods align the south bank.  Along this reach there are twenty rock barbs installed by 
NRCS in 1997 that extend downstream to approximately RM 42.8.  Several of the barbs are causing bank 
erosion along the Touchet River, especially at its confluence with Coppei Creek (Figure 13).  Below 
RM 43 past the confluence of Coppei Creek downstream to RM 40 at the Bolles Bridge, agricultural 
fields border the river with occasional stands of cottonwoods, willows, alders, and other species.  A 
county road (Knottgrass Road) extends perpendicular across the valley flat from Highway 124 to grain 
silos located near the Touchet River at RM 42.6, just upstream of the potential salmonid habitat 
enhancement project at RM 42.5.  This road used to extend across a bridge to join McKay Alto Road on 
the north side of the river.  Between RM 43 and RM 42.2 there are a few residential properties on the 
south side of the river (Figure 14 B and C). 
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River Mile 43: CREP Site (L); West Side of Coppei Cr. (arrow) Near Confluence With Touchet River (R) 
(11/18/08) 

Figure 12. Farming Land Uses Along the Touchet River, RM 43. Walla Walla County, Washington 
 
 

Figure 13. RM 43: Confluence of Touchet and Coppei Creek, W. of Waitsburg, Walla Walla County, WA 
NRCS stream barb (left, taken 5/23/08) Causing Erosion of Bank to left (upstream) of barb. The same 

view is shown in photo on right, taken 2/11/09. 
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A.  RM 43: Confluence w/ Coppei Creek: Sewage Treatment 
Lagoon.  The levee extends on the south side to the confluence 
with Coppei Creek. 

B.  RM 42.5: Agricultural practices include no-till and 
tilling in areas adjacent to the river and creek. In the entire 
assessment reach, this is the widest riparian area (300 ft on 
the right bank). 

C.  RM 42.5-42: Residential farm/horse pastures adjacent to river 
and irrigated/tilled agriculture occupy site that was former native 
American gathering and fishing place (see Part 2). 

D.  RM 42.5: Eroding riverbank (A) “dogleg” due to the 
upstream levees that extend to RM 43, channelization, prior 
river works, the river’s response to flooding, and an unstable 
river system.  (B) shows area of an artificial pond, channel, 
and berm. 

Figure 14. Land Uses Along Touchet River Mile 42-43 
All Photos Courtesy of Perry Dozier and Loyal Baker, 11/22/08. 
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Issues that result from these land uses that threaten a healthy ecosystem for aquatic organisms and 
environment for people include:  

 potential catastrophic flooding 

 an unstable river system 

 threats to water quality due to the amount and dispersion of potential nutrient sources immediately 
adjacent to waterways 

 wind drift from agricultural chemical sprays, burning of crops, pesticide and herbicide applications to 
fields, sources of direct and indirect deposition from air pollution and windblown dust tilled fields 

 soil erosion from tilled fields 

 storm water runoff in urban areas 

 potential for spills from railroad and car accidents on Bolles Rd, Highway 12, and Highway 124 

 runoff from increased impervious surfaces in Waitsburg that may concentrate high concentrations of 
heavy metals, fecal coliform, silt, petroleum products, nutrients, and pesticides 

 runoff from livestock and horse pastures and manure reaching streams 

 eroding stream banks and slopes 

 noxious weed invasion  

 restriction of river’s natural flowpaths to dissipate stream energy  

 groundwater well contamination, and  

 poor aquatic habitat. 
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3.1.2 Geology and Soils 

The study reach is in a mature fluvial valley with a well-developed floodplain bounded by gentle 
rolling hills.  There is a well-developed dendritic drainage network upstream of the study site.  Much of 
the surface material in the study area is loess soil, derived from previous glacial activity, and re-deposited 
by wind.  Underlying the loess soils is bedrock comprised of basalt (Figure 15). 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15. Geologic Map Showing Units in the Touchet River Valley Watershed, River Mile 45-42 
From Schuster et al. (1997): Mvw = Wanapum Basalt; Mvg = Grande Ronde Basalt; Qa = Quaternary 

alluvium (non glacial deposits); Ql = Quaternary loess (Periglacial, [i.e., edge of glacial area] deposits). 
See Part 3 for more details.  The Touchet River flows on the south side of the valley at the east end of the 

study reach at river mile 45; it shifts over to the north side of the valley within the City of Waitsburg.  
Coppei Creek currently flows from the southeast to join the Touchet River approximately one mile west 

of Waitsburg at river mile 43.  Figure Courtesy of Cynthia Shaw, Aurelia Press.  All rights reserved. 

Background:  From 17-6 Million years ago (Mya), approximately 300 “absolutely outrageous” 
(Alt and Hyndman, 1995), immense, separate Columbia River basalt lava flows erupted from large 
fissures (volcanic vents) located in the area where SE Washington, NE Oregon and Idaho converge.  In 
eastern Washington alone, these basalts cover an area of tens of thousands of square miles and contain 
more than 200 mi3 of lava (Alt and Hyndman, 1995).  The Wanapum (Mvw, Figure 15) is the last basalt 
flow we find at Waitsburg, dating from 13.5 – 13 million years ago.  The Touchet River that we know 
today has carved out its river channel since the Wanapum flow over the past 13 million years.  Basalt 
outcrops are visible in the quarries in Waitsburg, along the river valley walls, and in road cuts along 

Touchet River

Coppei Creek 
North 
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Highway 124 west of Waitsburg.  In the study reach, the most prominent landforms and geological 
features are the rolling Palouse hills, the basalt valley walls and outcrops along the river, the relatively flat 
valley bottom filled with alluvium (river deposits) and loess (silty soil), the Touchet River, and Coppei 
Creek.  

Local Geology:  The river is controlled laterally by the basalt bluffs along the margins of the valley.  
These basalts are exposed along the banks of the modern river at RM 42.5; there are exposures visible on 
road cuts and farm fields in other parts of the valley.  The main channel has gravels and the adjacent 
floodplain has a thin veneer of overbank alluvium and loess.  The gravels in the river and tributary 
streams are made up of the Wanapum and Grande Ronde basalts that have been eroded away by the river 
over the past 13 million years.  Table 1 identifies the prominent features in the valley (shaded), age of 
occurrence, and the processes that shaped them.   

Table 1.  Geologic Events in Study Area. Touchet River, Walla Walla County, Washington 
Age of Major 

Event 
Shape of Landscape Feature and 

Valley Form Geological Processes 

2.6 Mya-present Quaternary alluvium, non glacial 
deposits of clay, silt, sand, and gravel 

deposited in streambeds, fans, and 
terraces 

Deposit by rivers and streams; includes reworked 
loess, outburst flood deposits, and Mazama tephra 

(volcanic material) 

3-6 Mya Palouse hills and dunes Glacial sediments reworked by strong southwest 
prevailing winds to form sand and loess (silty 
sediment accumulated from fallout of dust) 

5-7 Mya Rise of the Cascades Uplifting of Modern Cascades; volcanism 

6-15 Mya Blue Mountains Uplifting  

6-15 Mya to present Columbia Basin Subsidence 

13 Mya to present Touchet River and its valley Channel Incision  

15 Mya Palouse Slope, flat featureless plain  Formed by Rocky Mountains,  slopes westward 

17-6 Mya Columbia River Basalt Group – covers 
63,200 mi2 in WA, OR and ID 

Massive basalt lava flows spread north and west 
along Palouse Slope  

37 Mya Cascade Range Volcanism Juan de Fuca Plate subducted under continent’s 
western edge 

70 Mya Rocky Mountains Rise of the Rocky Mountains via subduction 

100 Mya Blue Mountains Accreted terranes that “docked on” via plate 
tectonics 

 

Soils:  The loess soils within the project area are characterized by unstable, highly erodible silt loams 
(e.g., Onyx silt loam); they are especially erodible when bare of vegetation or freshly tilled.  Valley and 
uplands consist of deep, well-drained soils formed in loess on up to 60% slopes that were deposited 
originally by wind.  They are comprised of silt and fine sand and locally include clay and caliche 
horizons.  The typical geomorphic expression is a complex of dunes formed from consistent 
southwesterly winds.  Part 3 provides a more detailed description of the geology and soils and includes 
notes from a field trip with regional geologist, Karl Fecht. 
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3.1.3 Fisheries 

The Touchet River supports populations of spring chinook salmon, summer steelhead, and bull trout 
among other species.  Although anadromous fish spawned throughout a large portion of the middle and 
upper reaches of the Touchet River historically, populations are critically depressed.  Low instream flows, 
the lack of floodplains/channel connectivity, diminished riparian vegetation, the absence of large wood 
(LWD), and increased fine sediment are important limiting factors for fish in the Touchet River.  
Anadromous fish enter the Touchet River as early as May and as late as April.  Redds (nests for fish eggs) 
have been observed near RM 45, with juveniles documented from RM 40 upstream, including numerous 
smaller forks and tributaries (Mendel et al., 1999).  Juvenile summer steelhead rear successfully in the 
Touchet above RM 40, and are widely spread throughout the upper mainstem, each of the major forks, 
and smaller tributaries.  Rearing success appears to be dependent upon habitat and water quality, which is 
poor below RM 40 and only moderate between RM 40-53 (Mendel et al., 1999).  Above RM 53, rearing 
conditions are generally good for steelhead.  Juveniles will typically spend from one to three years in the 
Touchet River before migrating as smolts, though a few age four individuals have been identified.  Smolts 
leave the Touchet River primarily between early April and late May.  

Wild summer steelhead (not hatchery raised) in the Touchet River are listed as “threatened” under the 
Endangered Species Act (ESA) as part of the Mid-Columbia River Evolutionarily Significant Unit (ESU). 
Touchet River summer steelhead were classified as depressed because of chronically low escapement by 
Washington Department of Fish and Wildlife (WDFW).  The populations are likely at a “critical” 
threshold because of chronically low numbers.  Several non-native fish species have been introduced to 
support recreational fishing, or have strayed into the subbasin.  The Washington Department of Game 
(now WDFW) began stocking brown trout in the Touchet River in July 1965.  Stocking of brown trout 
was discontinued in 1999 due to concerns about competition, hybridization, and predation with native 
bull trout, steelhead, and rainbow/redband trout.  Bull trout are indigenous to the Touchet River.  
Currently, bull trout distribution is generally limited to montane upper tributaries of the Touchet River 
(Mongillo, 1993, USFWS, 2002, USFWS, 2004).  However, bull trout are known to migrate into the 
middle or lower reaches during winter months.  Many factors have led to the decline of bull trout in 
southeast Washington.  Damaged riparian vegetation, increased sedimentation, and decreased water flows 
have resulted in elevated water temperatures beyond the tolerance of this cold water species (Mongillo, 
1993).  Introduced rainbow trout and brown trout (Salmo trutta) may have increased competition or 
predation for bull trout.  After many years of absence, spring chinook have periodically been documented 
entering the Touchet River since 1997.  Sites in the mid and lower Touchet River frequently have daily 
temperatures that are high enough (above 68°F) to inhibit migration of adults and young, and to sharply 
reduce survival of embryos and fry (Bjornn and Reiser, 1991).  Limited comprehensive review of the 
ecological health of the Touchet River watershed in relation to salmonid population status and recovery 
has been completed.  Limiting factors such as water temperature, channel stability, sediment, and 
instream habitat are known to exist in the basin (WDFW, unpublished data), but the extent of these 
problems is not well known. 

The National Marine Fisheries Service has recognized that the Touchet River supports a genetically 
distinct population of steelhead in the Walla Walla River subbasin.  Maintaining genetic diversity is 
critical to the survival and recovery of ESA listed fish.  Further information can be found at 
http://wdfw.wa.gov/fish/management/salmon_steelhead.html. 
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4.0 Study Reach Conditions 

4.1 Hydrology 

4.1.1 Climate 

The Touchet River climate is characterized by relatively mild winters with some rain, snow and 
frozen conditions, and long, hot, dry summers.  Precipitation in the study area averages 12 inches per 
year.  The uplands in the Touchet watershed are characterized by long, snowy winters, and mild, dry 
summers.  Usually snowmelt begins in February in lower elevation sites, with peak snowmelt occurring in 
late March through April.  Occasional rain-on-snow events can lead to heavy flooding, especially when 
deep snowpacks in the upland areas receive relatively warm, sustained rainfall.  Historically large floods 
in the Touchet watershed have been heavily influenced by rain-on-snow events.   

4.1.2 Surface Water 

The Touchet River is part of the Walla Walla River subbasin (hydrologic unit code 17070102) 
(Figure 1).  There are no dams or reservoirs located upstream of the study reach.  At RM 43, there is a 
wetland and artificial sewage lagoon (not in use). 

There is currently one operational gauging station in the study reach: Touchet River at Bolles (station 
32B100), RM 40.4.  This station is currently managed by the Washington State Department of Ecology 
(WA DOE) and its streamflow data can be accessed on the following website:  
https://fortress.wa.gov/ecy/wrx/wrx/flows/station.asp?sta=32B100.  This station is serves to monitor 
water quality.  Upstream of the study reach at RM 46.3, the WA DOE also operates a flow monitoring 
gauge (https://fortress.wa.gov/ecy/wrx/wrx/flows/station.asp?sta=32B110). 

Streamflow was measured continuously from 1952-1989 at a United States Geological Survey 
(USGS) gauge at Bolles Bridge downstream of Waitsburg (Figure 16).  Daily mean streamflows at this 
site generally show summer low flows at 30-40 cubic feet per second (cfs), and much higher winter flows 
for the winter, ranging from a few hundred to over a thousand cfs. 

Summer flows in the Touchet River are reduced by irrigation withdrawals, though there is enough 
water in the dewatered sections of the channels to support aquatic life during the summer months of most 
years.  However, due to a combination of flows being too low and the temperatures of the remaining 
water being too high water temperatures can negatively influence aquatic organisms, especially 
salmonids.   

Depending on channel flows, the dewatering generally occurs between June and October.  This period 
is moderated by extremely wet or dry precipitation years (USACOE, 1997).  A 1997 assessment by U.S. 
Army Corps of Engineers (USACOE) concluded: “[O]nly in the upper headwater sections is the water 
quality sufficient to support native, cold-water species such as rainbow trout, steelhead juveniles, and 
sculpin” (USACOE, 1997, p. 2-5). 

Between 1915 and 1925, a combination of dewatering and lack of fish passage likely led to the 
demise of the Walla Walla River Subbasin salmon run (USACOE, 1997).  Dewatering of the Walla Walla 
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River downstream of the confluence with the Touchet River is thought to be the primary cause.  
USACOE (1997) states that 1925 was the last year the last reported salmon run of any size was recorded. 

 
Source: US Geological Survey 

Figure 16. Daily Mean Hydrograph, Touchet River at Bolles, 1952-1989, Walla Walla County, WA 

 

4.1.2.1 Flooding  

In 1996 and 1997, flooding of the City of Waitsburg and surrounding agricultural community led to 
property loss and disruption of community life.  The largest floods of record occurred in 1964 and 1996.  
The gauge on the Touchet River at Bolles shows peak events for the period of record, 1928-1988 
(Figure 17; Table 2).  The peak flow of record occurred in 1964 (see Appendix C, photo C5 and Part 5 for 
photographs) and was recorded at 9890 cfs (USACOE, 1997, Table 9, p. A-20).  There is no record of 
peak flow from the 1996 flood, but is likely comparable to the 1964 flood.9  Bankfull flow is about 1,700 
cfs for this site, and this flow is exceeded 35 times during the period of record.   

                                                      
9 It has been estimated that a discharge of 9,300 cfs occurred in February 1996; USACOE, 1997, p. A-21. 
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Source: US Geological Survey 
Figure 17. Flood Peaks at the Bolles USGS Gauge, 1925-1989, Touchet River, Walla Walla County, WA 
 

The return intervals for various streamflows have been calculated for the Touchet River at Bolles.  
The 100-year flood flow has been estimated to be 11,482 cfs (Table 3).  This value exceeds the largest 
measured flood of record, which was 9,350 cfs (at Waitsburg) and 9,890 (at Bolles; USACOE, 1997, 
Table 9, p. A-20).  Floods in 1996 and other years may have exceeded the 1964 value, but no flood 
records are available.   

There is a link between the size of a drainage basin and the type of storm which causes flooding. 
Every drainage basin has a characteristic called the “Time of Concentration”.  This can be considered as 
the time it takes for rain from the most distant part of the basin to reach the place where the flooding 
occurs.  Generally speaking, a storm which lasts for the same length of time as the time of concentration 
will produce the worst flood.  The size of the drainage basin is not the only factor.  The time of 
concentration can vary from less than an hour, for a compact rocky basin (a “flash flood”), up to a day or 
so for the Touchet. 
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Table 2.  Flood Peaks at the Bolles Gauge, 1925-1989. Touchet River, Walla Walla County, WA 

Date Gage 
Height (ft) 

Stream 
flow (cfs) Date Gage 

Height (ft) 
Stream 

flow (cfs) 

Feb. 04, 1925 5.3 2,910 Feb. 20, 1968 7.7 2,520 
Feb. 07, 1926 5.4 2,850 Jan. 07, 1969 12.5 7,160 
Feb. 21, 1927 6.2 3,690 Jan. 24, 1970 9.1 3,570 
Jan. 13, 1928 7.0 4,470 Jan. 19, 1971 12.4 7,140 
Mar. 10, 1929 3.7 879 Jan. 21, 1972 11.5 6,110 
Feb. 02, 1952 9.8 3,440 Jan. 12, 1973 7.0 2,750 
Jan. 18, 1953 9.4 3,030 Jan. 17, 1974 9.3 4,740 
Jan. 28, 1954 8.0 1,810 Jan. 15, 1975 7.9 3,540 
Apr. 10, 1955 6.5 925 Dec. 07, 1975 8.6 3,980 
Dec. 12, 1955 9.8 3,410 Mar. 09, 1977 3.7 315 
Feb. 26, 1957 8.4 2,390 Dec. 14, 1977 6.3 2,040 
Apr. 20, 1958 8.3 2,420 Feb. 07, 1979 7.1 2,680 
Jan. 27, 1959 8.8 2,790 Jan. 14, 1980 6.2 2,090 
Mar. 30, 1960 6.7 1,220 Feb. 16, 1981 8.5 3,920 
Mar. 01, 1961 8.8 2,700 Feb. 21, 1982 8.7 5,480 
Mar. 27, 1962 8.1 2,340 Mar. 30, 1983 6.0 2,240 
Feb. 04, 1963 7.8 2,070 Jan. 03, 1984 4.8 1,190 
Jan. 25, 1964 7.4 1,820 Feb. 12, 1985 5.7 1,960 
Dec. 23, 1964 14.1 9,350 Feb. 23, 1986 9.1 5,010 
Mar. 28, 1966 6.3 1,250 Feb. 01, 1987 4.1 740 
Jan. 28, 1967 7.2 2,080 Mar. 27, 1988 5.6 1,830 

      Jan. 10, 1989 5.5 1,730 
 

 
Table 3.  Log-Pearson Type III Flood Analysis, Bolles Gauge, Touchet River, Walla Walla County, WA 

Flow Return Interval (yrs) Flow (cfs) Flow Return Interval (yrs) Flow (cfs) 
1.01 555 10 5,821 
1.25 1,459 25 7,907 

2 2,523 50 9,616 
5 4,365 100 11,482 

 

4.1.3 Hydrology and Global Warming 

The hydrology of the Pacific Northwest is particularly sensitive to changes in climate because 
seasonal runoff is dominated by snowmelt from cool season mountain snowpack, and temperature 
changes impact whether precipitation falls as rain or snow.  Based on results from 39 global simulations 
performed by the Intergovernmental Panel on Climate Change, Pacific Northwest temperatures are 
projected to increase an average of approximately 0.3°C per decade over the 21st century.  Changes in 
annual mean precipitation are projected to be modest, with a projected increase of 1% by the 2020s and 
2% by the 2040s.   

For eastern Washington, April 1 snow water equivalent is projected to decrease by an average of 
approximately 27-29% across the State by the 2020s, 37-44% by the 2040s and 53-65% by the 2080s, 
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based on the likely climate model scenarios (Elsner et al., 2009).  Annual runoff across the State is 
projected to increase by 0-2% by the 2020s, 2-3% by the 2040s, and 4-6% by the 2080s.  These changes 
are mainly driven by projected increases in winter precipitation. 

It is uncertain what the effects might be on the study reach from global warming but studies from 
nearby areas provide insight.  Estimates provided by Elsner et al. (2009) indicate that for the eastern 
Washington Yakima Basin, studies indicate that peak flows are not expected to increase over the next 
century.  However, with less precipitation falling as snow in the watershed, winter flows are expected to 
increase, and the high runoff season will be earlier in the year, becoming more noticeable by the end of 
this century.  A similar response is expected in the study area watershed.   

4.1.4 Channel Forming Flows 

Flows near bankfull tend to be the primary channel forming flows (Leopold, Wolman, and Miller, 
1964).  These flows occur on average every 1.5-2.2 years.  All stream erosional processes are driven by 
gravity. The gravitational force acting on water drives the flow downslope in a confined channel, where 
the slope of the water surface represents the balance between the energy gradient and frictional resistance 
from the channel bed and banks.  Shear and flow are partially products of water depth, both increasing as 
water stage increases.  However, as water levels exceed bankfull stage and water flows out on the 
floodplains, the volume of flow increases much faster than does channel shear; hence it takes more and 
more water to even modestly increase shear stress once flows have accessed the floodplains.  Shear force 
on the streambed moves the bedload sediment supplied to the channel; if similar shear stresses were 
exerted on the floodplains, they would also erode.   

Bankfull flows are confined by the channel banks, and tend to concentrate erosional shear forces on 
the bed and banks. Hence, flows that just reach the top of the bank are often considered the “worst case 
scenario”.  They also occur relatively frequently, compared to larger flood flows.  Once flows exceed 
bankfull flow, the waters tend to spread out onto the floodplains, and the erosive energy of the flows are 
dissipated by reduced flow velocities and roughness caused by floodplain vegetation.  This is an 
important reason why floodplains are important for more effective stream channel corridor function.   

A flow analysis by Southerland (2007) for the Bolles gauge estimated bankfull flow to be 1672 cfs.  
The return interval for this flow was estimated using a Log Pearson Type III Distribution analyzing 43 
years of stream flow record.  Bankfull flows are useful as restoration design flows because they represent 
the most important flows for channel formation and maintenance. 

4.1.5 Water Quality 

High stream temperatures in the summer create unfavorable conditions for salmonid fish species in 
the Touchet River through the study reach.  The Touchet River through the study reach is listed for stream 
temperature, fecal coliform bacteria, and pH by the WA DOE (WDOE, 2007).  Low Dissolved oxygen 
(DO) levels have also been documented.  Reductions in summer water temperature of over 2.5C have 
been predicted by the WDOE for hypothetical conditions with mature riparian vegetation and 
improvements in riparian microclimate.   



Touchet River Geomorphic Assessment 

1.27 

DO and pH conditions can be improved by increased shading, decreased point and nonpoint nutrient 
loads, and increased streamflows.  However, water quality modeling results suggest that even with these 
improvements, some stream reaches would improve, but still not meet Washington State water quality 
criteria, especially for pH.  

4.1.5.1 Fine Sediment 

Although a natural part of the stream’s sediment load, elevated levels of fine sediment in streams is 
considered a pollutant.  Increased fine sediment yields can lead to pool filling and reduction in spawning 
and rearing habitat.  It is unknown how much fine sediment is being contributed to the river, and to what 
extent fine sediments have impacted the Touchet River within the study reach.  A likely source of fine 
sediments is bank erosion and erosion and transport of sediment from upland areas that drain into the 
river.  

4.1.6 Hyporheic Flows 

Hyporheic flow was observed along the Touchet River in the study reach.  The occurrences appeared 
to be associated with point bars.  Hyporheic flow is water that is transmitted through deposits of river 
substrate.  Water infiltrating into shallow groundwater along the upstream end of point bars flows 
downstream through subsurface river gravels, then re-surfaces at the downstream end of the gravel bars.  
At the downstream of the river bend, as a result of coming into contact with cooler soil, the water emerges 
from the substrate slightly cooler than ambient stream water, and can offer thermal refugia for aquatic 
species such as fish.  Several hyporheic flow channels or seeps were observed at the dogleg site (RM 
42.5), and these appeared to have abundant fish. 

Historically, hyporheic flows probably played a major role in providing thermal refugia for fish 
during low-flow periods.  Streambed gravels were cleaner, with less fine sediment filling the spaces 
between the gravels, and there were likely more point bars, especially through town where the river has 
been leveed. 

As part of restoration, small channels can be strategically located to create localized areas where 
hyporheic flows can re-enter the river, thus providing cooler water refugia as part of project design.  
Vertical relief in the streambed (such as pools and riffles) also increases hyporheic exchange because 
water is essentially pushed into the bed through hydraulic processes.  Avoidance of channel straightening 
and retention of channel sinuosity are two ways to help maintain hyporheic flow.  Also, reducing channel 
and upland erosion and other sources of fine sediment inputs to the channel can increase the likelihood 
that hyporheic flow paths can become established in the river substrate.   

4.1.7 Groundwater 

A basalt aquifer underlies the entire study area and is part of the layered Columbia Basalt.  USACOE 
(1997) characterizes it as: 

“…primarily charged by runoff from the Blue Mountains.  This aquifer is a series of 
interconnected lava flows that conduct water in a horizontal direction.  However, the lava 
flows are compressed tightly, and the water is not moved through very rapidly.  The direction 
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the water is heading is, generally, northwest toward the Snake and Columbia Rivers.  This 
aquifer has a storage capacity of 4.9 billion cubic meters (m³) [4 million acre-feet (AF)], with 
only 3.2 billion m³ (2.6 AF) available for use.  Annual recharge of the aquifer is 
approximately 162.8 million m³ (132,000 AF).  Of this amount, 120.2 million m³ (97,500 AF) 
annually discharge laterally into the Columbia and Snake Rivers.  Of the 162.8 million m3, 
14.7 million m³ (12,000 AF) are discharged to the gravel aquifer …, and 27.7 million m³ 
(22,500 AF) are pumped to the surface (largely for irrigation) causing water levels to 
dramatically decline (James, 1992).” (USACOE, 1997, p. 2-6). 

Limited information is known about the groundwater resources along the Touchet River, but 
groundwater tables over the whole Walla Walla Basin in general appear to be declining. 

Many wells have been drilled in the Touchet River valley, and groundwater depths vary.  Well depths 
of 200-400 ft are common, and there are many shallow wells.  Water quality impacts have been found 
with some wells.  At RM 42.6, a well installed in 1996, just after the 1996 flood, tested positive for 
nitrates; and the water has been non-potable ever since.  Well log data (Part 3) show depths to basalt 
varying from 29 to 93 ft below the surface within the assessment reach (RM 45-42.2).  These wells also 
show the depth of the basalt extending to depths of 1000 ft.  Other notable observations regarding the well 
log data is that the gravel layer (indicating the former river channel) generally begins 15 ft below ground 
surface and is from 5-14 ft thick across the valley.  Transmissivity values of aquifers within the basalt 
layers in this region are approximately 30,000 gallons per day per foot, according to an October 1979 
study (“Hydrologic Studies within the Columbia Plateau, Washington: An Integration of Current 
Knowledge”, Plates II-12, RHO-BWI-ST-5).  Well log data is available through the Washington State 
Department of Ecology, Water Well Log Report Search and View (as accessed from 
http://apps.ecy.wa.gov/welllog/, December 13, 2008.) 

4.2 River Channel Conditions 

The Touchet River runs primarily east to west from RM 40-45 through the assessed reach (Figure 21).  
It is bounded by a levee system along part of its length on its north and south banks, as is Coppei Creek 
just downstream of Waitsburg.  There are two bridges (one on Highway 12 [Preston Avenue] and one at 
Main Street) over the Touchet River and three that cross Coppei Creek in the study reach (Figure 21).  
U.S. Highway 12 extends from Walla Walla to Waitsburg and crosses at Coppei Creek on the south end 
of town and the Touchet River on the east end.  State Highway 124 extends from Waitsburg west to 
Pasco, WA and crosses the Coppei Creek at the west end of town.  The Preston Avenue (Highway 12) 
Bridge (Figure 18) is on the east end of the town and the Main Street Bridge (Figure 19) crosses the 
Touchet at the north end of the town.  All of these bridges constrict channel flows and much silt and brush 
has built up under the two eastern tiers of the Preston Avenue Bridge.   
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Figure 18. Preston Avenue (Highway 12) Bridge (Built in 1931) at RM 44.5, Facing East, 

Showing Brush/Silt Blockage (2/19/09) 

 
Figure 19. Main Street Bridge (built in 1925 after two other bridges) at RM 44 Facing North (9/17/09) 

 

Power lines, operated by Columbia Rural Electric Association, bisect the valley from RM 40 to 
RM 45 and in some locations are within the floodprone area (Figure 20).  Servicing the power lines may 
have an impact on the stream geomorphology from the use of heavy equipment.   The position of the 
power lines may also limit restoration options such as levee setbacks and channel reconstruction. 

 
Figure 20. Power Lines at RM 42.5-42 Extend Across the Flood Prone Area (11/6/08) 
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Figure 21. Touchet River Assessment Area Map 
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Stream channel conditions in the study reach vary, depending on several factors, including the level 
of channel confinement by levees, bridges, tributary confluences, by urban development, large wood 
accumulations, stream restoration projects, and the condition, species and extent of riparian vegetation.  
Physical factors that influence channel include channel slope, sinuosity, meander belt widths and 
floodplain widths, and the nature and mobility of the channel substrate.  

The morphology of the river channel over time is directly influenced by runoff from the drainage 
basin and the amount and type of sediment load (Schumm, 1977).  The river channel is self-formed in that 
the streamflow in the channel and the sediment it carries interact to determine the channel morphology 
(Dunne and Leopold, 1978).  Channel adjustment occurs by erosion, transport, and deposition of material 
making up the bed and banks of the channel.  The Touchet River morphology, over any given period, 
adjusts to the variability of flow and sediment in complex ways.  Increased high flows tend to increase 
channel width and depth.  Increased sediment availability and transport tends to increase width, steepend 
gradient by decreasing sinuosity, and decrease depth.  Thus, over many years the channel has developed a 
cross-sectional form reflecting the inputs of flow and sediment.  Geology, climate, and the resulting 
quantities, types, and supplies of sediment, along with the sizes of stream bed material and the 
geomorphic setting influence channel form (Beschta and Platts, 1986).  The morphology of alluvial 
streams is also controlled by the interaction of flow regime with streamside vegetation and sediment 
inputs (Hynes, 1970). 

Self-formed alluvial channels adjust to the flows and sediment supplied to them by changing their 
pattern or planform; dimensions, such as the ratio of width to depth; and profile, which includes both the 
longitudinal or downstream profile, and the shape of the channel cross-section and valley floor 
(Figure 22).  The resulting physical appearance and character of a river is a product of its dynamic 
adjustment to the current streamflow and sediment regime (Rosgen, 1994).  The sequence of flows that 
transport sediment and form channels vary in timing and quantity over time.  Momentary changes in 
channel shape from the influx of sediments are propagated downstream as sediment is re-distributed by 
streamflow. 

Width

Depth

Channel   Pattern

Channel Dimensions

Channel Longitudinal
Profile

Thalweg

Water Surface

 
Figure 22. River Channel Dimensions, Pattern, and Profile.  The Right Side of the Diagram Shows How 

the Channel Would Appear in Longitudinal Profile 
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River channel patterns along the Touchet River vary considerably, and typically channel patterns 
repeat themselves in the downstream direction.  Portions of the River may be described as straight, 
meandering, or braided, however, in most rivers there is in fact a great range of channel patterns 
intermediate between these types (Chorley et al., 1984).  The river pattern is described by sinuosity, 
channel width, and meander geometry, and the distribution of pools and riffles in a stream.   

A typical cross-sectional profile across the valley floor is shown in Figure 23.  The channel is 
bordered on either side by its floodplains, which is the flat area adjoining the stream channel constructed 
by the stream in the present climate, and is overflowed at times of relatively high discharge.  Floodplains 
are dynamic and expand and contract in relation to changes in environmental conditions (Rhoads, 1992).  
The floodplains are an extension of the channel, and often support abundant streamside vegetation.  The 
abandoned floodplains, or terraces, were constructed by the Touchet River at some time in the past when 
it flowed at a higher elevation.  The flat floor of a valley was constructed by the river during lateral 
migration and by deposition of sediment (Dunne and Leopold, 1978).  The river moves laterally across 
the valley floor by eroding one bank and simultaneously depositing sediment on the other.  Over time, the 
Touchet River’s channel has occupied all positions on the valley floor.  Throughout the process of lateral 
movement, the channel maintains approximately the same width, depth, and bank height.   
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Figure 23. Schematic of a River Valley Floor in Enlarged Vertical Scale Showing the Relation of the 

Channel to Floodplains and Former Floodplains or Terraces 

4.2.1 Confinement, Entrenchment Ratio, and Floods 

Channel confinement along the study reach varies considerably from areas where the river is confined 
by levees, to areas where floodplains are more intact.  Confinement is often described by the term 
entrenchment ratio, which is the floodprone area, defined by a horizontal surface measured at a cross 
section at two times the maximum bankfull depth, extended onto the floodplains on either side of the 
river.  The wider floodprone area is divided by the bankfull width to obtain a level of entrenchment of the 
channel.  Entrenchment widths vary from less than 2, to over 10. 

Generally, where the channel is confined by levees, and especially at or near the bridges, channel 
entrenchment values are much smaller.  Since higher entrenchment values indicate that the river has more 
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room to spread out, generally, the higher the entrenchment values, the lower the risk of destructive 
flooding by the river.  Where a wider floodplain or floodprone area exists, overall flood flow velocities 
slow down as the river rises above flood stage.  Flood water flows into the floodplain where it is “stored” 
until the peak is over and the water level drops before it flows back into the river.  Floodplains are said to 
be “functional” or connected to the river for rivers like the Touchet when flood waters are allowed to 
spread out and be “stored” on floodplains.  The erosive energy is reduced and slower flow velocities in 
floodplains allow more sediment to accumulate on streambanks, which in turn helps build streambanks, 
and create sites for riparian vegetation like cottonwoods, water birches, and willows that are important for 
bank stability and stream shade to become established.  For wider floodplains, flood flows are easier to 
manage and control when velocities are lower.  In contrast, where flood flows are confined by the levees 
or other structures, flood flow velocities increase and floods can become much more destructive and 
dangerous. 

As an analogy, consider a wash basin.  If the faucets are partly open, the drainage pipe can carry all 
the water easily — just like the river most of the time.  If the faucets are turned on full and the pipe can't 
get rid of all the water, the wash basin will start to fill up — just like the floodplain.  When the faucets are 
turned off the excess water drains away again.  In this case it is easy to appreciate that the larger the basin, 
the longer the faucets can be full on without the basin overflowing.  Similarly with rivers, the more 
storage there is in the floodplain the less danger of the capacity of the river channel downstream being 
exceeded. 

For effective flood control along the study reach, not only does the channel need higher entrenchment 
values to ensure floodplain function, but there needs to be a consideration of where water will tend to go 
during floods.  Plans and strategies for human infrastructure protection need to be considered.  An overall 
strategy like the flood flow “cell” approach proposed by the USACOE (1997) retains or temporarily 
stores flood water in selected locations on the valley floor.  “Cell” flooding is an inverse of traditional 
flood protection methods.  Instead of restricting flow within a channel, flow is allowed to spread out over 
a broad floodplain.  Critical infrastructure, homes, and emergency transportation corridors are protected 
locally with ring dikes or other appropriate measures.  This allows for maximum energy dissipation and 
flood storage, minimizes dike breaches and overtopping, and allows for much more rapid drainage of 
farm fields after the flood peak has receded.  This plan was proposed by the USACOE for the area after 
the 1996 floods, and is an approach that balances ecological considerations and the need for floodplains 
function along the study reach.  Other methods for alleviating the effects of flooding on the community of 
Waitsburg would be to identify historic overflow channels and use them as “floodways” where flood 
waters could be routed.   

4.2.2 Waitsburg Levees and Channel Confinement 

The primary factors contributing to both the degradation of aquatic habitat and the increased risk of 
flooding are the river levees, stream channel manipulation, and the road and railroad network within the 
valley.  The river levee network does protect land and property at the majority of flood flows by 
accelerating water velocities and increasing stream power to efficiently route water and sediment 
downstream past the highest population densities.  Ironically, during larger peak flow flood events such as 
the 1996 floods, the levee system and road and railroad network including bridges and culverts, place the 
local population and infrastructure at a higher risk of catastrophic flooding.  Roads and railroads tend to 
confine surface flows since they are raised in elevation above the valley floor.  During large flood events, 
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the river levees confine river discharge and raise the stage well above the historic floodplain.  Inevitably 
the river levees breach10, become over-topped and/or are outflanked and flash flood flows rush out toward 
the historic floodplain to equalize the surface water elevation (Figure 24).  However, these flows are then 
intercepted by road and/or railroad prisms trapping the water and causing catastrophic flooding damage to 
all of the inhabitants caught in between.  Such is the case with the upper end of the analysis area above 
Waitsburg, Washington near the Whiskey Creek confluence (Figure 25).  

 
Figure 24. Diagrammatic Cross-section Depiction of Levees During Normal Peak Flows and Failure 

During Extreme Peak Flows 
 

In addition, the river levees (Figure 26) cause accelerated water velocities because the flows are more 
confined.  Large quantities of sediment are then transported and deposited downstream.  As the 
accelerated water and sediment exits the leveed and entrenched areas downstream of Waitsburg and 
enters the unconfined sections of the river, the streams energy is dissipated by “fanning out” like water 
exiting the nozzle of a water hose (Figure 27).  As the water spreads out over the available floodplains, 
unit stream power is reduced.  As stream power dissipates, the river loses its ability to transport sediment 
which results in deposition of both coarse and fine particles.  These depositional areas are 
characteristically dynamic and can become highly unstable if stream floodplain roughness elements such 
as large woody debris are low to absent and/or poor riparian conditions exist, which again is the case for 
the stream assessment area.  In the Touchet River, poor riparian conditions and the lack of large wood 
within the stream channel corridor result in increased channel migration, thus delivering additional 
sediment downstream. 
 

                                                      
10 If dikes (levees) are properly designed and maintained, they can prevent flooding except with the discharge 
exceeds their design capacity.  Dike failures can be caused by, among other things, increased velocities, resulting in 
erosion, and stress due to pressure differences from the lack of water on the protected side of the dike.  (Adapted 
from Janine Castro, “Understanding and Managing the Physical Aspects of Streams: A Guide for Land Managers,” 
USDA, NRCS, Portland, OR, 1998, pp. 28-29. 



 

 

1.35 

Touchet R
iver G

eom
orphic A

ssessm
ent 

 
 
 

 
Figure 25. 1996 Aerial Photo Collage Showing Flood Flow Interception and Diversion of Old Railroad Grade, Touchet River near Waitsburg,  

Walla Walla County, Washington 
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Figure 26. Levee Along Left (South) Bank of the Touchet River Facing West From the Main Street 

Bridge, City of Waitsburg, Walla Walla County, WA (9/17/09) 
 

The high frequency of channel migration through the depositional area (Figure 27) results in 
perpetually poor riparian vegetation conditions because tree and shrub seedlings do not have ample 
opportunity to establish, and hence cannot contribute to bank stability and floodplain roughness, stream 
channel stability and or stream shade.  In addition, the lack of lateral stability and stream bank stability 
produces extremely high stream width-to-depth ratios exposing a large surface area to solar input.  The 
cumulative effects can result in increased maximum water temperatures to the point were they can 
become lethal to salmon, steelhead, and other aquatic species. 
 

LEVEE 
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Figure 27. High Intensity LIDAR image Showing the Reduction of Sediment Transport and “Fanning 

Out” Downstream of the Leveed Section of the Touchet River West of Waitsburg, WA 
 

4.2.3 Channel Properties: Width/Depth, Sinuosity, Slope 

Channel properties including bankfull width-to-depth ratio, sinuosity, slope, meander properties, and 
channel substrate were measured and characterized (Appendix B and D).  Channel cross-sections were 
surveyed at two representative locations, one in the upstream part of the study reach, and one downstream 
to determine values for bankfull width-to-depth ratio, slope, and other attributes.   

The upstream cross-section is located at a riffle above the Highway 12 (Preston Avenue) Bridge 
(Figure 28) on a section of channel that represents conditions through Waitsburg and the leveed section of 
the Touchet River.  For this cross-section, the channel is confined by high levees and is highly 
entrenched.  The river slope is 0.8%, entrenchment is 1.6, and the bankfull width-to-depth ratio is 20.  The 
entrenchment ratio is indicative of a highly restricted flood prone area due to confinement caused by flood 
control levees on each side of the stream.  Streambed material in this area is all composed of alluvium 
transported by the stream.  The D50 and D84 of the surface stream substrate are 76 and 112 mm 
respectively (see Appendix D).  The surface substrate is slightly larger than the downstream cross-section, 
and the sizes reflect higher streamflow velocities caused by higher levels of channel confinement.   
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Figure 28. Channel Cross Section at Highway 12 (Preston Avenue) Bridge, Touchet River, Waitsburg, 

Walla Walla County, WA 
 

The downstream cross-section (Figure 30) was surveyed in a riffle above the dogleg site (RM 42.5), 
in a location typical of less confined sections of the Touchet River downstream of Waitsburg.  In this area 
large areas of the valley floor are part of the channel floodprone area and the channel is wider.  The river 
slope is 0.5%, the entrenchment is 16, and the bankfull width-to-depth ratio is much higher at 48.  At this 
cross-section the entrenchment ratio was indicative of a very large flood prone area.  The stream and 
floodplains are very wide at this point suggesting that this may be a response, or depositional, reach.  This 
suggests that there may be a constriction in the channel downstream of this area or sediment accumulation 
from upstream sources.  Aerial photos and survey information show that sediment has accumulated partly 
as a result of a constructed berm that blocks a substantial portion of the floodplains across from the 
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Dozier pond (Figure 29).  Streambed material in this area is all composed of alluvium transported by the 
stream.  The D50 and D84 of the surface stream substrate are 63 and 97 mm respectively, smaller than the 
Highway 12 (Preston Avenue) Bridge cross-section.  Differences in the sediment transport properties of 
the stream at these cross-sections are discussed in Section 4.2.4. 

 
Figure 29. 2008 Photo of the Dogleg Site at RM 42.5 Showing the Constructed Berm Location. Photo 

Courtesy of Perry Dozier and Loyal Baker (9/23/08) 
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Anthony Olegario (L) and Michael McNamara (R), USFS TEAMS, 11/18/08 
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Figure 30. Channel Cross Section 1 at the Dogleg Site, Touchet RM 42.5, Walla Walla Co., WA 

 

4.2.3.1 Channel Large Woody Debris  

A woody debris survey conducted summer 2008 consisted of an inventory of all large woody debris 
(LWD) in the active stream channel from river mile RM 45 - 42.2 (Table 4; see Appendix F for 
photographs).  The LWD count within the active stream channel is very low.  A survey of wood on the 
floodplains was not conducted, but a general observation showed that LWD was also minimal on the 
floodplains.  Wood quantities from RM 42.2 downstream to the Bolles Bridge were observed to be 
similar to upstream amounts.  Much of the upper part of the surveyed reach is confined by a levee, and as 
a result the river is disconnected from its floodplains.  Instream wood with a minimum diameter of 6 in. 
by 12 ft in length was inventoried; to be counted, the pieces needed to be wholly or partially within the 
bankfull stream cross-section.  The average bankfull stream width in the assessed reach is 66 ft (20 m).  
Thirty-five (35) pieces of LWD were counted in the survey reach.  Most of the inventoried LWD is 

Cross Section Flow 
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composed of cottonwood with a few pieces of willow and alder.   Specific reach inventory data is as 
follows: 

 
Table 4.  Large Woody Debris Along the Study Reach 

River Mile Location LWD Pieces (#) Size (diameter X length, ft) 

RM 45-44 Main St Bridge 7 1 X 18-50 
RM 44-43 Main St Bridge-Coppei Ck 1 1.1 X 20 
RM 43 Coppei Ck. 7 0.5 X 12 
RM 42.8-42.5 Dogleg site 12 0.5 X 12 
RM 42.5-42.2: Below Dogleg 8 2 X 50 
 Average/mile 12  

Wood loading that likely existed in the Touchet prior to recent (pre-1850s) human disturbance can be 
predicted using Fox and Bolton’s (2007) research on the distribution of large wood in channel reaches in 
the Douglas-fir-ponderosa pine forest zone.  For a stream bankfull width of 20 - 98 ft, historical 
predictions indicate the Touchet River (using the ponderosa pine forest zone category) would have had 
over 200 pieces per mile.  Our survey finding counted 35 pieces in 2.8 miles, or 12 pieces per mile. 

Recent History of Large Wood Quantities in the Touchet River 

Wood loading in the Touchet River watershed has been significantly reduced by land use (e.g., 
farming, logging, roads, road and railroad building, etc.) since the 1850s.  Only 37% of the Touchet River 
riparian zone remains in native riparian vegetation (Ashley and Stovall 2004, as cited in US Army Corps 
of Engineers, 1997); hence, future wood recruitment will be low unless conditions change.   

A similar LWD survey was conducted along the Touchet River, which included the assessment reach 
(RM 45 - 42.2), by Ben Tice (US Army Corps of Engineers) and Frank Reckendorf (Reckendorf and 
Associates) in 1998.  In the reach from Coppei Creek (RM 43) to the Highway 125 bridge (a distance of 
approximately 8 miles), they reported an average of 20.8 pieces per mile (B. Tice 2001, Personal 
Communication, as cited in Kuttel 2001). 

In general, LWD is highly mobile in the Touchet River.  At RM 42.2, just below the dogleg site at 
RM 42.5, Tice and Reckendorf found a 25-piece LWD debris jam.  This logjam was no longer evident 
during in the September 2008 survey; however, in February 2009, a new logjam had formed (see 
Appendix E).  In the vicinity of the confluence with Coppei Creek (RM 43), Tice and Reckendorf noted 
that LWD was incorporated with NRCS barbs installed in 1997 to reduce streambank erosion.  In the 
2008 survey, only 1 piece of LWD associated with these stream barbs was observed.  They also reported 
that there were large trees cabled to very large boulders near the mouth of the Coppei at RM 43 (Ben 
Tice, Personal Communication, 2009).  These logs cabled to boulders were no longer in evidence in 2008.   

Historical References on Wood  

The following journal entries from Lewis, Clark, and Gass of the Corps of Discovery were made as 
they passed along the Touchet River and through the assessment reach on May 1, 1806:   
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“the timber on the creek becomes more abundant and it's extensive bottoms affords a pleasent looking 
country” (Lewis) 

“the timber on the Creek became more abundant and less burnt, and its extensive bottoms afford a 
pleasent looking Country”. (Clark) 

“We set out early and travelled up the branch, which is a fine stream about twenty yards wide, with 
some cottonwood, birch and willows on its banks”. (Gass) 

Assuming that the Umatilla River (near Pendleton) may have resembled the Touchet River (near 
Waitsburg), and based on our personal observations of both rivers to date, Robert Stuart’s 1812 
description of the Umatilla River near Pendleton on a journey eastward from Astoria informs us: 

“bottoms well covered with cottonwood pofsefs (a good) many Swamps and Ponds in which reside a 
great multitude of beaver” (Rollins 1935, as cited in USFWS 2002). 

Gary Lentz, Park Ranger, Lewis and Clark Trail State Park near Dayton, WA, said that in the days of 
Lewis and Clark (1806), there was more wood in the river and the riparian area probably extended 
1200 feet of the channel (see also Part 6).  Figure 31 shows a photo of the most intact riparian area 
(300 feet on the north side) within RM 42.5-42.8 and the Lewis and Clark Trail State Park, approximately 
10 miles upstream, between Waitsburg and Dayton. 
 

 

A. Figure shows the widest riparian area at RM 42.5-42.8.  
According to Dice (1916) and local experts, the riparian area 

spanned 1200 feet prior to Euro-American settlement (pre-1850).  
The current average riparian area width in the study reach is 300 

feet (3/08). 

 B. Riparian Area at Lewis & Clark Trail State Park 
Bisected by Highway 12. The Touchet River flows to 

the right (west) (3/08). 

Figure 31. Riparian Areas, Touchet RM 42.5 (L) and Ten Miles Upstream (R) 
 

Mr. Lentz also indicated that ponderosa pine does not naturally inhabit the floodplain in great 
abundance along the Touchet River with the exception of the State Park (Figure 31 B).  At the State Park 
there is a microclimate due to the narrower valley; the climate tends to be warmer during the day and 
cooler at night.  Thus, when pine seeds are deposited, they grow 3 ft/yr and usually die at an average of 
150 years of age.  Figure 32A shows one old twin pine at RM 42.2 and recently planted (within the past 
ten years) pines on the north side at RM 42 (Figure 32B). 
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Dice (1916) conducted vertebrate studies in the Touchet River Basin from 1904 to 1914.  He noted 
cottonwoods 80 – 100 ft high with widths of 3-4 feet in diameter and a riparian are extending a quarter of 
a mile from the river (Dice, 1916). 

 

A. 200-300 year old Twin Pine at RM 42.2 between the 
Touchet River and the Railroad Tracks Adjacent to Bolles 
Rd. View faces east. 

 B. Pine trees planted in former river channel bend, RM 42.1. 
The river was straightened at this location, which was the 
former site of a power plant and millrace. View faces south 
west. 

Figure 32. Pine Trees At RM 42.1 and 42.2, Touchet River, Walla Walla County, WA 

Mr. Lentz hypothesizes that the following native species (Table 5) were once found all along the 
Touchet River and therefore should be planted as part of riparian habitat restoration: 

Table 5.  Native Species Recommended for Riparian Plant Restoration, Touchet River, Walla Walla 
County, WA 

Cottonwood Pacific Willow Syringa 
Umatilla Gooseberry (plant on lower banks) Pacific dogwood Nootka rose and wood’s rose 
Snowberry (plant on upper banks) Choke cherry Mallow ninebark 
Cow parsnip Water (river) birch Hawthorn 

Bettie Chase has lived in Waitsburg for the past 89 years.  Her grandfather settled in the Touchet 
Valley in 1859 on the land near RM 42.2 - 42.5 (the dogleg site) located on the south bank of the Touchet 
River.  The land at that time was bisected by Coppei Creek that flowed to the Touchet River at Bolles 
Junction (RM 40).  Her grandfather was one of the first Euro-American settlers in the Touchet River 
Valley.  Ms. Chase said she did not remember many trees in the river because, “if they fell down, 
someone would saw them up.”  She provided the following list of trees (that compares favorably with 
those provided by Mr. Lentz) that she saw as a youth growing up in the vicinity. 

Table 6.  Historic Species Present along the Touchet River 
Cottonwood Willow Black walnut 
Alders Sumac Hazelnut 
Elderberry Thorn Wild rose 
Blackberry (few) Snow berry River Birch 
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Dice (1916) provided the following observations that explain why LWD is lacking in the Touchet 
River: 

“The animal habitats of southeastern Washington have been greatly altered by the work of 
man.  Farming is extensively carried on and in the prairie area a very large percentage of the 
land is under cultivation.  Irrigation is also practiced in valleys of both prairie and sagebrush 
areas.  All of the land not under direct cultivation has been heavily grazed by cattle and stock.  
Part of the timber along the streams has been cut down and much of the brush has been cleared 
away.  …These changes in the environment have caused great changes in the abundance of the 
different species of vertebrates”. 

 
 

 
Figure 33. Large Wood and Channel Conditions Along the Touchet River, RM 42-42.2, Walla Walla 

County, WA, September 23-25, 2008 

4.2.4 Sediment 

Stream channel dimensions are maintained over time if their ability to transport water and sediment 
remains in balance.  The morphology of the Touchet River depends on a complex set of watershed 
processes and factors related to the transport of sediment and stream hydrology.  The amount of 
streamflow needed to maintain the channel depends on the amount and sizes of sediment entering the 
channel.  A channel’s shape will adjust to streamflow and sediment inputs thus maintaining a dynamic 
equilibrium that reflects the prevailing flow and sediment regimes (Rosgen, 1986).  Large instantaneous 
inputs of sediment from massive storms, landslides, or fires, may cause channel changes, especially if the 
channel cannot process such a large amount of sediment.  However, essentially all of the bed material 
transported into the study reach must be conveyed through the reach over time, otherwise the reach will 
aggrade and the channel will shift.  Stream reaches where sediment accumulates are said to be response 
reaches, and areas where sediment is transported through are called transport reaches.   

Sediment transport by the Touchet River must account for fluctuations in flow and the quantity and 
characteristics of the sediment and other debris supplied to the channel over time.  While sediment may 
accumulate during one period of time, accumulated sediments are eventually removed.  The transport of 
water and sediment occurs at vastly different scales.  While water from a major storm event may take 
days or weeks to pass through the channel, it can take years or decades for the sediment from the same 
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event to pass through.  Sediment transport often occurs for only several days per year, and hence there is a 
need for areas of sediment storage in and along the channel.  The greater the sediment supply, then the 
more room is required for this temporary storage.  

This complex response is evident in the following example: erosion of streambanks or sediment 
influx from tributaries may locally increase bed elevations leading to flooding and flow diversion, with 
sediments eventually transported and redistributed to downstream areas.  Accumulations of bed sediments 
can lead to bank instability, increased flood extent, and a tendency of channels to migrate and erode new 
channels.  Often, sediment can be eroded from one section of river and then re-deposited in another.  In 
the leveed section of channel above and through Waitsburg, sediments do not accumulate, but instead are 
transported downstream into less confined reaches of the assessed area, generally below the sewage 
treatment lagoon (RM 43).  Sediment accumulation below the leveed section has led to extensive unstable 
banks below the sewage treatment lagoon as the channel adjusts to the increased sediment deposition. 

The frequency and duration of moderately higher streamflows, especially flows around bankfull and 
larger, are particularly important (Hill et al., 1991) for controlling channel morphology.  Bankfull flows 
are those flows that fill the channel up to the stage where the stream just begins to overflow into its 
floodplains.  In gravel-bed streams, bankfull flows over time result in significant rates of bedload 
transport.  Bankfull flows occur more frequently than larger flood flows, so over time they can move 
large amounts of stream sediments.   

Large floods are very effective at altering channel form since they are able to transport significant 
amounts of sediment.  However, large events occur so infrequently that ultimately they have little 
influence on channel form over longer periods of time.  In contrast, flows that fill the channel to the level 
of the floodplains (i.e., bankfull flows) are most effective at moving sediment over time and are the 
dominant channel-forming flows (Wolman and Miller, 1960) because they occur much more often.  The 
mean recurrence interval of bankfull flows (on an annual flood frequency series) for a large variety of 
rivers has been found to be about 1.5 years (Dunne and Leopold, 1978).  Bankfull flows on the Touchet 
River in the study reach are about 1,600 - 1700 cfs, which is approximately a 1.5 to 2-year event. 

4.2.4.1 The Nature of Bed Sediments 

Adequate characterization of stream bed material is a fundamental part of establishing a bedload 
sediment rating curve, which shows how much bedload sediment is moving at different flows.  Bed 
material distributions are used (1) in the bedload sediment transport modeling process, (2) to characterize 
channel roughness, and (3) to determine the flows that transport bedload. Bed material is generally 
characterized by a surface layer that is often larger than the underlying material and is called the 
pavement layer.  The finer material under the surface layer is called the sub-pavement.  The sub-pavement 
layer is generally considered to represent the sizes and relative amounts of sediment transported by the 
stream.  During the summer of 2008, samples were taken of both the pavement and sub-pavement layers 
at several locations along the study reach (see Part 7B for methods).  These data were used to help 
estimate bedload in transport by the stream using a sediment transport model. 

Bed material in alluvial, gravel-bed rivers is often poorly sorted, spatially heterogenous, and can 
include a large variety of size classes.  Differences in bed material size can be caused by a variety of 
processes, including mass wasting, logs or other debris, tributary inflow, and the migration of channel 
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bedforms.  The specific geomorphic, hydrologic, and geologic context of a stream will influence the 
patterns of sediment delivered to the stream and the character of the bed material. 

4.2.4.2 Types of Sediment Transport 

Bedload and suspended load are the two major modes of sediment transport.  Suspended sediment 
mainly consists of finer particles such as silts and clays, which are completely supported by the 
turbulence of flowing water.  Bedload usually consists of particles of sand, gravel, cobbles, and boulders 
that are transported by traction — they roll, slide, and bounce along the streambed.  Bedload transport 
rates vary both spatially and temporally, even during constant flow conditions.  Generally, bedload 
transport increases rapidly with increasing discharge; that is, as discharge increases, bedload transport 
rates increase at an exponentially greater rate than the flow.  Movement of the bedload has been found to 
be more important in the formation of channel geomorphic features than the finer suspended sediments 
(Leopold, 1992).  In the study reach of the Touchet River, the bedload transported by the stream annually, 
although it makes up a smaller fraction of the total load, determines and comprises the major features of 
the channel’s morphology.  Bedload builds the stream while suspended load builds the floodplains. 

In flowing water, the smallest particles, such as silt and clay, are held in suspension within the water 
column.  Suspended concentrations typically show considerable variation over time, and respond to 
changes in flow and sediment availability.  Suspended sediment may be important in channel-forming 
processes where it is a dominant component of the sediment supplied to the stream.  For the Touchet 
River, a gravel-bed stream, suspended sediment likely plays a small role in the bankfull channel 
formation.  However, fine sediment deposits occur along the Touchet River when flood waters flow into 
heavily vegetated or backwater areas on the floodplains or terraces, and flow velocities are reduced.  In 
addition, large amounts of suspended sediment (silts and clays) in flood flows are often transported very 
long distances through a stream reach without significant deposition.   

4.2.4.3 Estimation of Bedload Transport 

Various concepts have been used to describe the rates and mechanisms of bedload transport in rivers 
and streams.  Where measured bedload transport data and long-term flow data exist, often rating curves 
have been applied relating bedload discharge (B) to stream discharge (Q).  Rating curves typically take 
the form: 

B=dQf 

In this equation, d and f are coefficients determined by applying a linear regression model to the log 
transformed variables B and Q, and B is expressed as mass per unit time. 

Another approach that is widely used to estimate bedload transport rates where extensive bedload 
samples and long-term flow information may not exist is to apply a physically-based bedload prediction 
model.  Physical bedload transport models are based on the premise that a specific relation exists between 
hydraulic variables, sedimentological parameters, and the rate at which bedload is transported.  They 
utilize information including channel dimensions and profile, the size distribution and characteristics of 
bed material, stream hydraulics, energy slope, and bed shear stress (Parker and Klingeman, 1982; Dawdy 
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et al., 1986).  Bedload transport equations generally assume an infinite sediment supply and a stable 
cross-sectional shape.   

Bedload transport was estimated for two locations on the study reach using the model developed by 
Parker and Klingeman (1982).  The model was applied to estimate bedload just upstream of the Highway 
12 (Preston Avenue) Bridge in Waitsburg and at the upstream end of dogleg site at RM 42.5.  This 
bedload transport model utilizes bed shear stress to estimate transport.  Bed shear stress is measured as the 
force of flowing water against the bed and is calculated based on the specific weight, depth, and energy 
slope of the water.  The sub-pavement size distribution was used as the basis for bedload transport 
modeling.  This was done because over time, the bedload composition more closely resembles the sub-
pavement particle size distribution. 

4.2.4.4 Study Reach Bedload 

The Parker Klingeman bedload sediment model was used to generate a bedload rating curve at two 
locations along the study reach.  These curves were used to evaluate the estimated bedload transport just 
upstream of the Highway 12 (Preston Avenue) Bridge, and downstream at the upper end of the dogleg site 
at RM 42.5.  Stream cross-sections were surveyed at these two locations.  These cross sections, along 
with data on stream slope, channel roughness, and the characteristics of the bed material, were used as 
input parameters to the bedload model. 

The cross-section above the Highway 12 Bridge indicates a relatively narrow stream, with a width-to-
depth ratio at bankfull of 19.6, a channel width of 55 feet, and an average depth of 2.8 feet.  In contrast, 
the RM 42.5 dogleg site cross-section has a width-to-depth ratio of 48, a channel width of 74 feet, and an 
average depth of 1.5 feet.  Lower average depth at bankfull has significantly decreased the ability of the 
channel to transport bedload provided from areas upstream because depth is a controlling variable in 
shear stress.  The Highway 12 cross section represents sediment transport conditions along the leveed 
section of river from upstream of Waitsburg, through town to the sewage treatment lagoon.  Stream cross 
sections are narrower where levees exist.  In these reaches, the river has a higher transport capacity and 
the shear forces on the bed increase faster with the increased flow.  

Estimates of bedload transport for the upstream site above the Highway 12 Bridge are provided in 
Figure 34, and show that bedload transport initiates at about 850 cfs.  Bankfull flow, estimated at this site 
to be about 1600 cfs, transports about 5 tons/day of bedload.  The ability of the stream to transport 
sediment is higher at this cross section than downstream at the dogleg site at RM 42.5, where less than 
1 ton/day is transported at bankfull flow. 
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Figure 34. Bedload Rating Curve, Highway 12 (Preston Avenue) Bridge, Touchet River at Lower Flows, 

Walla Walla County, Washington 

As flows increase, sediment transport increases exponentially, as shown in Figure 35.  At 8000 cfs, 
about 14,000 tons/day of bedload is transported through this area.  A small amount of sediment 
accumulates behind and in front of the bridge supports, but most of this material is transported 
downstream of the leveed section of river.  The stream in the leveed section is confined, with very little 
floodplain, so as flows increase the stream gets deeper and has substantially more ability to transport 
sediment introduced from upstream.  Most of the leveed section of stream has similar sediment transport 
characteristics.  
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Figure 35. Bedload Rating Curve at Higher Flows, Highway 12 (Preston Avenue) Bridge, Touchet River, 

Walla Walla County, Washington 
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The sediment transport characteristics at the RM 42.5 dogleg site roughly represent conditions 
downstream of the leveed section of stream, below the sewage treatment lagoon to the Bolles Bridge.  At 
the RM 42.5 dogleg site, the sediment transport at bankfull is much less than the sediment transport at the 
Highway 12 (Preston Avenue) Bridge at the same flow (Figure 36).  Even at higher flows (Figure 37), 
sediment transport capacity is much less, with about 3,000 tons/day of sediment transported at 8,000 cfs.  
This is due to the nature of the cross-sections.  The RM 42.5 dogleg site cross-section is much wider and 
the lower average water depth has less ability to transport sediment.  Even for increasing flows, the 
sediment transport capacity is much less (Figure 37), since flows spread out onto the wider floodplain.  
Since the sediment transport capacity at the RM 42.5 dogleg site cross-section is so much less than the 
cross-section in the leveed section of river, it follows that sediment transported from upstream has likely 
accumulated at the RM 42.5 dogleg site cross-section.  Evidence of sediment accumulation includes a 
higher incidence of unstable eroding streambanks below the leveed section of river, higher width-to-depth 
ratios, and accelerated channel migration.   

Figure 38 is a combined graph showing the bedload rating curves for both sites on the same graph.  It 
is clearly evident from this graph that the sediment transport capacity of the dogleg site at RM 42.5 is 
lower than the Highway 12 site, and that bedload transported from the upstream site is likely to 
accumulate. 
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Figure 36. Bedload Rating Curve, Touchet RM 42.5 Dogleg at Lower Flows, Walla Walla Co., WA 
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Figure 37. Bedload Rating Curve, Touchet RM 42.5 Dogleg Site at Higher Flows, Walla Walla Co., WA 
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Figure 38. Combined Bedload Rating Curves, Touchet RM 42.5 Dogleg Site and the Highway 12 

(Preston Avenue) Bridge, Showing the Decreased Sediment Transport at the RM 42.5 Dogleg Site, 
Touchet River, Walla Walla County, WA 

4.2.5 Bank Stability 

Surveys were done of bank stability at several locations, and results are shown in Table 7.  Overall, 
about 80% of the banks along the study reach are stable.  However, several areas show a high degree of 
instability with a high likelihood of failure.  Instability was high to very high at every site evaluated.  
Typically, unstable banks are located at the outside of meander bends, and are a sign that the stream is 
actively adjusting its course.  At the Aldrich-Dozier site, bank instability and channel incision are active, 
thus indicating that the stream is altering its course.  There are complex reasons for this, but reduction in 
the floodprone area downstream is one of the primary reasons.  A constructed berm in the floodprone area 



Touchet River Geomorphic Assessment 

1.51 

200 meters (656 ft) downstream reduces the floodprone area to about 30 meters (98 ft).  Sediment buildup 
at the RM 42.5 dogleg site is causing the stream to erode the banks.   

Unstable banks were commonly observed where attempts had been made to straighten the channel, 
such as 200 meters (656 ft) below the confluence with Coppei Creek.  It is estimated that along the study 
reach, about 40% of the channel had some sort of improvement designed to increase bank stability.  Most 
of these were in the upstream portion of the study area. 

Table 7.  Bank Stability Assessment. Touchet River, Walla Walla County, Washington 

SITE 
Bank 

Height 
(ft) 

Bank 
Ht./ 

Bankfull 
Ht. 

Bank 
Angle 
(deg) 

% 
Surface 

Protection 

Root 
Depth/Bank 

Ht. 

% 
Root 

Density 

Unstable 
Bank 

Length 
(ft) 

Instability 
Summary 

200' upstream 
of irrigation 
intake nr. 
Grange 
(RM 44.9) 

3 2 95 20 0.5 10 150 High 

50' upstream 
irrigation intake 
nr. Grange 
(RM 45.1) 

6 4 85 20 0.2 10 50 High 

Opposite 
Grange 
(RM 44.6) 

5 2.8 100 20 0.2 20 300 High 

Old RR 
Crossing 
Upstream of 
Preston Ave. 
Br. (RM 44.4) 

25 17 60 20 0.2 10 80 Very High 

400' upstream 
of Main St. Br. 
(RM 44.1) 

6 4 90 30 0.2 40 100 High 

Upstream of 
Coppei Ck. 
(RM 43.4) 

6 4 95 20 0.5 10 150 Very High 

600' 
Downstream of 
Coppei Ck. 
(RM 42.9) 

6 4 110 20 0.5 10 50 Very High 

900' 
Downstream of 
Coppei Ck. 
(RM 42.7) 

5 3 80 20 0.1 20 300 Very High 

Dogleg Site 
(RM 42.5) 6 4 100 10 0.2 20 250 Very High 

McCaw Site A 
(upstream) 8 5 90 20 0.5 10 300 Very High 

McCaw Site B 5 3 90 20 0.2 10 250 High 
McCaw Site C 
(downstream) 6 4 90 10 0.5 20 300 Very High 
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The streambanks are composed of predominantly fine material with low cohesion and minimal 
structural support from rooted vegetation.  Many of the sites showed signs of active erosion.  Evaluation 
criteria included total bank height compared to bankfull height, bank angle, surface protection, root depth 
and density, and the length of unstable bank.  Bank heights are 5 to 6 ft on average and riparian rooting 
depth is limited to 3 – 4 feet.  Given the instability of the banks, the sediment yield from bank erosion is 
potentially very high.  For instance, if a bank 5 ft high and 300 ft long receded 1 ft during a flood, 
55 cubic yards of material would be introduced to the stream.  Multiplied by all of the inputs from 
unstable areas along the study reach, this results in a significant contribution of sediment to the stream.  
The mechanisms for failure of banks varied along the study reach.  Evidence for toe slope erosion and 
bank collapse was observed, as well as direct fluvial erosion of bank surfaces.  See Appendix F for 
photographs. 

4.2.6 Fish Habitat 

Fish habitat along the study reach has been severely degraded by a variety of factors.  These are: 

 Low pool quantity and poor quality caused by elevated sediment load, low stream bank and 
channel stability, and lack of large woody debris 

 Disconnection of floodplains and loss of associated side and hyporheic channel habitat 

 Loss of predator cover due to poor pool quality and lack of large woody debris and habitat 
diversity 

 High stream temperatures from widened channels, lack of overhanging vegetation, and loss of 
hyporheic function. 

The primary factors contributing to the degradation of aquatic habitat in the study area are many of 
the same factors that have led to poor channel conditions such as decreased bank and channel stability, 
lack of large woody debris, poor riparian vegetation amounts and conditions, channelization, and levees. 

4.2.7 Aerial Photo Comparisons 

Historical information derived from interpretation of aerial photography can be essential for 
developing an understanding of river dynamics.  Historical assessment can (1) define the sequence of past 
disturbances that have affected the drainage basin, (2) indicate the extent of adjustment to those events, 
(3) reveal past changes in environmental conditions that have led to fundamental alterations of river 
dynamics, (4) provide the context for predictive understanding of future trends, and (5) help predict how 
future land use/land cover changes are likely to affect managed reaches. 

Aerial photos were collected from Walla Walla County, Walla Walla Conservation District, the Walla 
Walla District USACOE, and Washington State Department of Transportation.  The earliest dated aerial 
photos available were from the USACOE and were flown in 1949.  Aerial photo flights examined for this 
assessment were flown in 1949, 1982, 1996, and 2005; a 2008 intensity image derived from LIDAR data 
collected in August of 2008.  An intensity image is an image derived from intensity values returned by 
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each laser pulse of LIDAR flight.  The intensity values can be displayed as a gray scale image and can 
serve as a surrogate to aerial photography.  (See Figures 39, 42-44, and photographs in Appendix C). 

4.2.8 Meander Pattern Changes 

Evidence of major changes to the channel pattern occurred between 1949 and 1982 (Figure 39).  For 
ease of analysis, this section compares aerial photos from 1949, 1982, and the 2008 LIDAR intensity 
image.  A measure of the amount that a river meanders within its valley is termed sinuosity and is 
calculated by dividing total stream length by valley length or channel slope to valley slope.  Sinuosity in 
the Touchet River assessment reach has decreased from 1.5 in 1949 to 1.3 at present.  Because sinuosity 
is closely related to gradient, a decrease in sinuosity along a channel will correspond to an increase in 
channel slope.  The channel slope in the study reach is greater than what existed historically. 

4.2.9 Channel Length Changes 

The channel modifications leading to stream straightening in the project reach has reduced the 
Touchet River’s length by approximately 10 percent (or greater than 500 ft per river mile) since 1949. 
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Figure 39. Example of Channel Change on the Touchet River (RM 42.5-43.5) from 1949 to 2008, 

Walla Walla County, WA 

4.2.10 Levees and Diversions 

Levees are currently used in an attempt to control the movement of the river.  Large stone is utilized 
in both riprap and levees to redirect the flow of the river and prevent banks from eroding.  Upstream of 
Waitsburg several features affect the river’s natural flood regime.  These include levees, roads, bridges, 
and diversion features.  Each of these features is identified with a letter in Figure 40 as follows: 

A. Road, Highway 12: the road prism bisects a main flood relief channel that is active when the 
Touchet River overtops its banks and extends out onto its floodplains. This channel can be seen 
easily from the 1996 aerial photos taken shortly after the peak flood. 

B. Levee, River Mile (RM) 44.5-45:  the levee system has narrow sections along the river (see 
Figure 40 identifying narrow levee points).  These sections impede flow capacity during high 
flow events by accelerating stream flows.  These accelerated stream flows can cause erosion or 
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transport high sediment loads further downstream (see section on sediment transport).  At even 
higher flows these constrictions can cause a backwater effect upstream where flows may “dam 
up” behind the constriction.  If this occurs, sediment can deposit behind the constriction and can 
eventually cause erosion, increased channel migration, and exacerbate upstream flooding (Figure 
26).  

C. Railroad grade: the railroad bisects the active floodplain and diverts high flows towards Preston 
Avenue.  As flood water rises it is deflected and transported along the railroad towards the city of 
Waitsburg.  As water recedes water is then trapped along low areas. 

D. Levee, RM 44-44.5 (Old railroad crossing): this structure constrains high flows in this reach and 
is causing erosion along its banks. 

E. Preston Avenue Bridge: during high flows water backs up behind the bridge, increasing flooding 
(Figures 18, 21, and 28). 

F. Main Street Bridge: during high flows water backs up behind the bridge, increasing flooding 
(Figure 411). 

G. Levee, RM 43.5-44: this structure constrains high flows in this reach and is causing erosion along 
its banks (Figure 26). 

 

 
Figure 40. High Intensity LIDAR Relief Image of the Upper Study Reach (RM 43-45) Showing 

Locations of Features that Affect the Natural Flood Regime, Touchet River, Walla Walla County, WA 
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Figure 41. Main Street Bridge During Summer Low Flow Period (left) and During Near Flood Flow, 
January 2009 (right).  Note Gauge Height Indicating Critical Flood Level (8) Approximately 1.5 Feet 

Above Existing Level During High Flow 

4.2.11 Floodplain Mapping Analysis 

A HEC-RAS (Brunner, 2002) analysis was performed to model the extent of flooding for a given 
flow rate.  HEC-RAS is a computer program designed to perform one-dimensional water surface profile 
calculations using geometric data and steady flow data. 

Preliminary floodplain analysis shows that the levees through Waitsburg are high enough to prevent 
over-topping at flows less than the 100-year flood event (Figures 42 and 45).  However, the constriction 
of the levees and bridges through the town will accelerate stream velocities during high flow events and 
are likely to transport high sediment loads downstream.  As flood flows increase, these constriction points 
will obstruct the additional flow and will backwater and exacerbate flooding and deposition upstream of 
the constrictions (Figures 43, 44, and 46). 

The location and height of the levees will direct water to the east side of town or the right bank side of 
the river where no levee exists (Figure 43).  The flooding in this area will be exacerbated by flows coming 
from the flood channel that is diverted by the old railroad grade on the east side of town (Figure 40). 
Preliminary modeling of flows shows that this flooding will begin to occur at around 9,000 cfs or close to 
the 50-year return interval estimated by B. Southerland (2007).  Flooding effects from Coppei Creek and 
other tributaries of the Touchet River were not analyzed for this assessment, hence the model results 
should be considered conservative.  More flooding may actually occur for a given event. 
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Figure 42. Modeled Bankfull Flow of the Touchet River, Near Waitsburg, Walla Walla County, WA 
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Figure 43. Modeled 50 Year Flood Event of the Touchet River, Near Waitsburg, Walla Walla County, WA 
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Figure 44. Modeled 100 Year Flood Event of the Touchet River, Near Waitsburg, Walla Walla County, WA 
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Figure 45. HEC RAS Water Surface Profile Plot of the Touchet River at Bankfull Flow, Near Waitsburg, 

Walla Walla County, Washington.  Analysis for Estimated Bankfull Flow (1695 cfs) 
 

 
Figure 46. HEC RAS Water Surface Profile Plot of the Touchet River at a 100-Year Flood Event, Near 

Waitsburg, Walla Walla County, Washington, For Estimated 100-Year Flow (Approximately 11,482 cfs) 
 

4.3 Vegetation  

4.3.1 Existing Conditions 

Altered conditions along the Touchet River have resulted in (1) accelerated lateral erosion of the river 
banks, (2) limited tree cover along the banks, (3) high temperatures in the river, (4) lack of large wood, 
(5) increased fine sediment loads, and (6) general channel instability. 
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Vegetation surveys were conducted in both the study reach and a reference area.  Five plots in the 
reference area, located in Lewis and Clark Trail State Park, and 11 plots in the study reach were surveyed 
to characterize riparian vegetation (see Appendix A for photos and plant lists).  In all reference plots and 
five of the study reach plots, ocular estimates of cover were noted by species and height class.  In all 
reference plots and eight of the study reach plots, individual trees were counted. 

Riparian vegetation within the surveyed area is dominated by black cottonwood and mountain alder 
and generally fits the description of the Black Cottonwood/Mountain Alder Association described by 
Kovalchik and Clausnitzer (2004).  The association is common in eastern Washington, Idaho, and western 
Montana.  Kovalchik and Clausnitzer describe the association as most common on active fluvial surfaces, 
such as point bars, since the dominant trees need abundant, well-oxygenated water for good growth 
(Smith, 1957).  They also point out that black cottonwood communities were much more common in the 
past than today.  River and floodplain alterations from activities such as agriculture, dam construction, 
and channelization have created conditions less suitable for cottonwood establishment and stand 
development.  Throughout the surveyed reach, the Touchet River is currently two to six feet lower than 
the adjacent terrace.  The river is incised.  Although flood waters do cover the terraces periodically, the 
active floodplains are composed of the cobble point bars at the river level.  Riparian vegetation occurs on 
the raised terrace and currently point bars have sparse, mostly weedy vegetation. 

Terraces along the river are generally continuous but vary in width.  Width of the riparian zone in the 
assessment reach is generally 40 to 80 feet.  Only a few areas meet the minimal recommended width of 
250 feet (SHRG, 2004).  Along most of the assessment reach, the active floodplain width is not adequate 
to dissipate the energy of normal high flows and the terrace is accessed only during the highest flows.  In 
many places, homes and other structures are situated on the terrace just outside the riparian zone and in 
the path of high flood waters.  Within the assessment reach, the terrace may not be wide enough to filter 
sediment from overland runoff before it reaches the river. 

In unaltered systems, cottonwoods typically establish on point bars or in backwater areas after spring 
floods that deposit sediment at the time cottonwood seeds are available for germination.  Along the 
surveyed reaches of the Touchet, the black cottonwood/mountain alder association occurs mainly on 
terraces that are two to six feet above the active surface of the river, with the alder typically near the river 
edge and cottonwood farther back on the terrace.  We observed no cottonwood, willow, or alder 
regeneration on active point bars.  Gary Lentz, Lewis and Clark Trail State Park Manager, noted that 
cottonwoods and willows do establish on point bars, but usually only survive two to three years before 
being washed away by high waters (G. Lentz, personal communication, 2008).  The last major flood in 
the area occurred in January, 1996.  We observed alder stands dating from that period.  The youngest 
cohort of cottonwoods appears to be from a prior flood event, possibly in 1984.  However, cores were not 
taken so exact tree ages are not available.  This information suggests that conditions for cottonwood 
recruitment on the terraces may only occur once in several decades, and that confined instream flows 
cause shear stresses in excess of what young cottonwood and alder seedlings can withstand.   

4.3.2 Reference Reach: Lewis and Clark Trail State Park 

Park Manager, Gary Lentz, estimates the riparian zone along this section of the Touchet to be 
approximately 1200 feet wide (G. Lentz, personal communication, 2008).  Although the riparian zone 
currently includes park facilities (roads, trails, campsites, buildings), the vegetation consists of a dense 
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assemblage of mostly native plants.  Due to the time of year of the survey, few herbaceous species were 
visible.  See Appendix A for a list of species in the park herbarium.   

The black cottonwood/mountain alder and black cottonwood/common snowberry associations cover 
much of the terrace area.  Black cottonwood also occurs in combination with other shrubs, in less well-
defined associations.  One of the main herbaceous species that was visible during surveys was reed 
canarygrass, an invasive species that has overtaken extensive areas of the riparian zone both in the 
reference area and all along surveyed reaches of the river.  Although snowberry occurs throughout the 
park, it was most common in back water areas that have been invaded by reed canarygrass.  The only 
species observed in plots taken from within those areas were cottonwood, snowberry, and reed 
canarygrass.  Other areas included greater plant diversity.  Other native shrubs in the riparian zone 
include: mountain alder, water birch (less common), black hawthorn, willows, blue elderberry, syringa, 
chokecherry, and ninebark.  Clematis, a native vine, is common, as is a nonnative vine in the Curcurbit 
family.  Introduced blackberries occur in places.   Prominent herbaceous species other than reed 
canarygrass (that could be identified at this time of year) on the terrace include poison hemlock, 
wormwood, houndstongue, and tall goldenrod.  Vegetation on the cobble point bars is generally sparse, 
consisting of wormwood, beggars-tick, reed canarygrass, and small amounts of green rabbitbrush.  
Ponderosa pine dominates drier areas at the back edge of the riparian zone.   

Based on plot data, there are approximately 128 – 144 cottonwoods per acre in the reference area. 
This number may be an overestimate, since plots were subjectively chosen to sample cottonwood stands.  
However, cottonwoods occur throughout the riparian zone and are generally densely spaced.  Park 
managers manage riparian vegetation and remove hazard trees and some side sprouts from older trees (G. 
Lentz, personal communication 2008).  Some cottonwoods are at the terrace edge just above the river, and 
many are in backwater areas.  Cottonwoods make up the canopy of the reference area riparian zone.  
Canopy cover varies from 15 to 65% with most sampled areas having approximately 45 to 55% cover.  
Canopy height is generally between 50 and 75 feet.  There is a small subcanopy component of smaller 
cottonwoods, with canopy cover ranging from 1 to 15% and tree height from 15 to 50 feet.  Cover of tall 
shrubs (7 to 33 feet high), including alder and birch, varies between 5 and 55%.  Short shrubs (less than 7 
feet in height) provide between 25 to 45% cover.  At the time of the survey (during leaf fall) there was 
essentially no bare ground in the riparian zone.  Downed wood accounted for 5 to 15% of the ground 
cover. Remaining ground cover was provided by live and dead vegetation. 

4.3.3 Assessment Reach:  River Miles 45 – 42.2 

Vegetation was assessed from RM 45 - 42.5 (Figure 47; see also Appendix A).  The riparian zone 
along the assessment reach is much narrower than the reference reach, approximately 40 to 80 feet 
through most of its length.  The reach has very little vegetation diversity.  The primary native species are 
black cottonwood (10-25-in. diameter breast height [dbh]), mountain alder (mature, and some stands 
about 12 years old from 1996 flood), and tall goldenrod.  The nonnative invasive species, reed 
canarygrass, forms a solid understory throughout most of the area.  In general, cottonwoods form a band 
approximately 15 to 20 feet wide at the back of the riparian zone.  Alders are typically near the edge of 
the river bank, but sometimes they also occur near the back of the zone.  For most of its length, the 
riparian zone width is limited by various types of development (agricultural fields, houses, or other 
buildings). 
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Between Waitsburg and the dogleg site at RM 42.5, there are a couple of wider riparian areas.  At 
River Mile 42.7 there is a low bottomland community of what appears to be Pacific willow with some 
shrubs and cottonwoods near the river.  The riparian zone there is approximately 350 feet wide and 
according to adjacent landowners, has not been plowed, but has been grazed by horses.  Most of the 
willows and cottonwoods do not appear to be old enough to date from original Euro-American settlement 
times and the understory is almost completely covered with reed canarygrass.  There is at least one very 
old cottonwood on the site that may have been present when the site was originally settled.  A few 
willows were seen in other areas, but none forming a large stand like this one. 

Based on plot data, there are approximately 28 to 42 mature cottonwoods per acre in the assessment 
reach.  Where cottonwood stands are younger, there are approximately 100 trees per acre.  Canopy height 
of cottonwoods in the assessment reach was similar to heights in the reference reach, between 50 and 75 
feet.  Canopy cover in plots varied from 35 to 55%.  In general, in sampled areas of the assessment reach, 
cottonwoods often occurred only in the plots and did not occur between the plot (often at the back edge of 
the riparian area) and the river edge.  Willows (Pacific or peachleaf) formed the canopy in three 
assessment reach plots.  In those plots, canopy height varied from 30 to 60 feet and coverage ranged from 
10 to 60%.  In willow dominated plots, there was no subcanopy.  In cottonwood dominated plots, the 
subcanopy was formed by mountain alder or willows, up to 35 feet tall and providing approximately 35 to 
45% cover.   

The tall shrub component was composed of alder or blackberries in cottonwood dominated plots.  
These shrubs were at least 7 feet high and coverage is 5 to 25%.  Tall shrubs were more diverse in the 
willow dominated plots and included blue elderberry, syringa, and an unidentified shrub that was possibly 
box elder.  Tall shrubs contributed 5 to 35% cover.  Short shrubs in cottonwood stands included roses and 
snowberry.  These short shrubs were less than 7 feet high and provided 1 to 10% cover).  In willow 
stands, the only short shrub present was wormwood (Atemisia campestre).   

Herbaceous species in cottonwood-dominated plots included reed canarygrass, tall goldenrod, 
beggar’s-tick, smooth brome, Kentucky bluegrass, and timothy.  Willow stands had cheatgrass, reed 
canarygrass, poison hemlock, tall goldenrod, dock, houndstongue, and stinging nettle.  Herbaceous cover 
was generally continuous except under shrubs.   

Downed wood accounted for between 1 and 5% of the ground cover, much less than in the reference 
area.  There was essentially no bare ground except on some exposed, vertical, eroding river banks and the 
remainder of the ground cover was composed of live and dead vegetation.   

Japanese knotweed, an invasive nonnative subshrub or herbaceous species (see Part 4 for 
photograph), was found in one plot adjacent to the city park on the south bank and on the south bank of 
the river at approximately RM 42.8.  It is important that this species be controlled as soon as possible 
because this is an extremely invasive species (Washington State Class B List) that could be readily 
established downstream.  It currently covers a relatively small area and could be eradicated from these 
sites. 
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Figure 47. Current (2008) Riparian Vegetation and Historic Floodplain Extent Along the Touchet River Study Reach from (RM 45 – 42.5).  

Background Image is the LIDAR Data Including First Returns That Show Vegetation and Human-Made Structures Within the Analysis Area

RM 45 

RM 42.5 
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4.3.4 Riparian Planting Guidelines 

Riparian planting will be considered for all restoration projects.  Native species will be selected for 
planting that will increase the root density in banks, increase shade for the channel, create overbank 
conditions that will reduce flood velocities and encourage bank building, and create better riparian 
habitat.  The process for riparian planting is outlined below. 

Site Preparation and Weed Control 

Before the site is planted, it will be important to begin to implement weed control in areas that are 
already established on the site and in adjacent fields.  The three priority weeds are reed canarygrass, 
yellow starthistle, and houndstongue.  All of these species are extremely invasive and difficult to control 
once established.  Houndstongue and yellow starthistle are on the Class B Weeds List for Washington 
State and Walla Walla County.  Yellow starthistle is also on the Class B List for Columbia County.  Class 
B species are nonnative species presently limited to portions of the state.  In regions where these species 
are already abundant, control is decided at the local level.  At the restoration site, these species occur in 
low numbers and can still be eradicated.  Reed canarygrass is on the Washington State and Walla Walla 
County Class C Weed List.  The C List includes species that are already widespread or are of agricultural 
interest.  Counties may control Class C species if desired.  Cheatgrass is also common at the restoration 
site and is also extremely invasive and difficult to control.  Given that it is well-established at the site, it 
may already occur in such abundance that it may not be eradicable.  It is not on the Washington State, 
Walla Walla County, or Columbia County weed list.  Other weed species may occur at the site, but were 
not visible during site surveys.  A survey during the growing season could identify other species that 
should be treated prior to restoration. 

In general, the greater the ground disturbance during site preparation and planting, the greater the 
likelihood of non-native weed establishment.  For that reason, it would be best to limit disturbance to the 
minimum possible during restoration. 

Reed canarygrass (Phalaris arundinaceae).  Reed canarygrass is a rhizomatous grass species that 
has been planted in the United States since the 1800s for forage and erosion control.  In the areas 
observed for this project, the species is extremely invasive and has taken over as the main understory 
species.  The species is very difficult to eradicate once established.  At the project site (RM 42.5), no reed 
canarygrass was seen during the botany surveys.  If a few plants occur at the time of restoration, it should 
be possible to eliminate them.  It will be important to survey the site well prior to beginning restoration so 
that any reed canarygrass present may be treated.  One possible method of controlling small patches of 
reed canarygrass is to cover plants with black plastic for at least one growing season and then plant with 
native species.  Another approach would be to grow native plants repeatedly during the growing season 
and plant near the first frost date.  Frequent and continued cultivation is critical.  With only one or two 
cultivations, the number of plants may increase (WDNR, 2004). 

Yellow starthistle (Centaurea solstitialis).  Yellow starthistle is an invasive species that is a major 
threat to pastures, rangelands, and roadsides.  The plant produces enormous amounts of seeds and rapidly 
reaches stand sizes that are extremely difficult to eradicate.  A single plant may produce up to 150,000 
seeds and only two million seeds per acre are needed to repopulate the stand as a yellow starthistle 
monoculture (CBARCD, 2000).  Numbers and extent of starthistle in the project area are currently low.  
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The plant may still be eradicable with treatments beginning in 2009 and continuing for several years.  A 
number of control methods have been tried.  Grazing by horses may lead to a fatal nervous disease called 
equine nigropallidal encephlomalacia or “chewing disease” (CBARCD, 2000).  Prevention and early 
treatment are the best methods.  Once starthistle is well-established eradication is often impossible and 
control is effective only with continuous monitoring. 

Houndstongue (Cynoglossum officinale).  Houndstongue is a biennial with prickly fruit that may be 
distributed by wildlife or livestock.  It contains alkaloids that are toxic to livestock.  The plant requires 
bare ground to establish, but once established it may quickly form dense monocultures.  Houndstongue 
may be controlled by mechanical or chemical methods.  The most appropriate method at the restoration 
site may be to pull, bag, and remove plants from the site.  The entire root crown should be removed to 
prevent re-sprouting.  Treatment should be repeated for several years. 

Planting 

The Washington State publication Stream Habitat Restoration Guidelines (SHRG, 2004) provides a 
table of tree and shrub species suitable for riparian restoration projects.  The table gives wetland indicator 
status, typical soil moisture needs, light requirements, and other characteristics that will be helpful in 
deciding where to place each species.  Table 8 also provides guidelines for particular species.  Plants may 
need to be protected from predation with barriers.  If used, the barriers will need to be removed as the 
plants grow.  Biodegradable weed cloth around the base of plants may help prevent competition from 
weeds and injury from herbicides if used to control weeds at the site.   

Source of plant materials 

If adequate numbers of container or bare root native stock are not available, cuttings of local 
cottonwoods and willows may be used.  Lezberg and Giordanengo (2008) provide specific guidelines for 
planting willows.  For the most part, the guidelines are applicable for cottonwoods as well.  With 
cottonwoods it is especially important to choose small diameter cuttings (no larger than thumb size) and 
to leave the terminal bud to encourage a tree shape (Giordanengo, personal communication, 2008).  
Cuttings need to be long enough to reach the late summer water table, project at least eight inches above 
the ground level, and overtop the surrounding vegetation (Lezburg and Giordanengo, 2008).  For 
container or bare root stock that are not in contact with the water table it will be important to provide 
adequate supplemental water.  Small shrubs or herbaceous plants might be transplanted from nearby sites; 
see SHRG (2004) for guidelines. 

Numbers of plants 

Giordanengo (personal communication, 2008) suggests planting approximately 50% more plants than 
the final desired number to account for mortality.  Heavy plantings will also increase the amount of shade 
at the site more rapidly and result in deteriorating conditions for establishment of weedy species.  A 
number of the suggested plants will spread rapidly once established, so overplanting many be less 
necessary.  Black cottonwoods, for instance, tend to sprout from the base and will increase in numbers of 
stems, if not numbers of plants.  Snowberry and roses tend to be fairly aggressive and will likely spread 
rapidly once established.  Lezberg and Giordanengo (2008) suggest planting shrubs 3 to 8 feet apart.  The 
Washington State Guide (SHRG, 2004) recommends 5 to 10 feet between shrub plantings. 
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Distribution of Plantings 

In general, shrub willows are the best species to plant near the water edge, but along this reach of the 
river and at the reference site shrub willows are not currently common.  Pacific willow is the most 
common willow along this stretch of the river, however, no willow regeneration was observed on point 
bars.  Pacific willow and black cottonwoods tolerate the high water levels typically found at the river edge 
and would be suitable for planting since their final stature as tall trees meets the requirements of the 
project.   Red-osier dogwood may be planted near the river edge as well, while alder and birch may be 
planted slightly farther back.  Cottonwoods could be planted just back from the alder and birch, or with 
willows, alder, and birch, could be planted in depressions farther back from the bank.  Most of the shrubs 
listed below need slightly drier conditions and can be scattered throughout the site. 
 

Table 8.  Possible Species to Plant at Restoration Site.  Touchet River, Near Waitsburg, Walla Walla 
County Washington 

COMMON NAME SCIENTIFIC NAME COMMENTS* 
Trees 
Black cottonwood Populus balsamifera ssp. trichocarpa Plant back from stream edge but close to water 

table.  May also be planted in lower backwater 
areas.  May “deep sink” container plants (plant 
lower than surrounding ground surface).  If using 
cuttings (sprouts from local trees are good), they 
should be no larger than thumb size 
(Giordanengo, personal communication, 2008).  
Suggested number to plant: 50-75/acre 
(Zimlinghaus, personal communication, 2008). 

Peachleaf willow Salix amygdaloides If using local cuttings, choose young shoots (no 
larger than thumb size), (Giodanengo personal 
communication, 2008).  Water or plant to reach 
the water table.  Infrequent in current riparian 
zone (Carsey, personal observation, 2008). 

Tree/Shrub 
Big leaf maple Acer macrophyllum Fast growing, tolerates flooding but does not 

grow in saturated conditions. 
Black hawthorn Crataegus douglasii Good bank stabilizer, moderate tolerance for 

deposition, prefers well-drained soils, forms 
thickets. 

Blue elderberry Sambucus nigra ssp. cerulea Good soil binding qualities, grows well in a 
variety of soils.  

Mountain alder Alnus tenuifolia Often found in pure patches (especially younger 
trees) near the river edge.  Young stands included 
approximately 25-50 trees in sampled plots, but 
stands were confined to these patches not spread 
across the entire floodplain.  With cottonwood, 
the dominant species in the current riparian zone 
(Carsey, personal observation, 2008).  Suggested 
number to plant: patches of 25 slightly back from 
edge of river or in depression farther back. 

Pacific willow Salix lucida ssp. lasiandra Flood and deposition tolerant. Suitable for 
riverbanks or quiet backwater areas. 
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COMMON NAME SCIENTIFIC NAME COMMENTS* 
Water birch Betula occidentalis Moderate flood and deposition tolerance. Plant in 

zone near alder patches. 
Shrubs 
Chokecherry Prunus virginiana Forms dense stands, moderate drought tolerance. 

Plant in drier areas. 
Golden currant Ribes aureum Medium-textured soils. Low tolerance for 

saturation (USDA NRCS, 2008). 
Green rabbitbrush Chrysothamnus viscidiflorus Typically an upland species, but seen at back 

edge of cobble bars in well-drained soils.  May 
be suitable for higher, well-drained areas (Carsey 
personal observation, 2008). 

Ninebark Physocarpus capitatus Well-drained to rocky soils. Fast growing, good 
soil stabilizer. 

Nootka rose Rosa nutkana Rapid volunteer on damp soils, forms thickets, 
tolerates saturated soils for much of the season. 

Red-osier dogwood Cornus sericea Thicket former, excellent soil binding, tolerates 
seasonal flooding. 

Snowberry Symphoricarpos albus Forms dense thickets. Usually on drier sites, but 
tolerates some flooding while dormant. 

Spreading (straggly) 
currant 

Ribes divaricatum Tolerates seasonal flooding (LPN, 2008). 

Syringa Philadelphus lewisii Loamy to rocky, poor soils, fast growing. 
Woods rose Rosa woodsii Prefers moist, well-drained soils, forms thickets. 
Herbaceous species 
Common cowparsnip Heracleum maximum (lanatum) Some tolerance for saturation, low drought 

tolerance (USDA NRCS, 2008). 
Tall goldenrod Solidago sp. (appears to be S. 

canadensis) 
Considered native but may be invasive 
(Hitchcock and Cronquist, 1973). 

* Unless otherwise noted this information is from SHRG (2004). 

Plantings at other sites where river banks will be reinforced 

At other sites where the river banks will be reinforced, it is likely that plantings will cover a smaller 
area and be concentrated near the river bank.  The guidelines above also apply here, but plants of drier 
areas may not be suitable.  Reed canarygrass may be more common in these areas and more likely to 
compete with restoration plantings.  If possible, the reed canary roots and rhizomes should be removed 
from the areas to be planted.  Sites should be surveyed early in the season to determine if there are other 
nonnative plant species that need treatment prior to restoration. 

Monitoring  

Implementation and effectiveness monitoring will be important to determine success of weed control, 
restoration plantings, and bank stabilization techniques.  Weeds will likely need to be treated for several 
seasons.  If mortality of restoration plantings is high, new plantings may be needed to provide adequate 
native plant coverage. 
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5.0 Recommendations - Rehabilitation 

In summary, the following factors negatively affect watershed and stream channel processes, degrade 
aquatic habitat and water quality, and increase the risk of catastrophic flooding within local communities: 

1. Disconnection of floodplains and flood-prone areas near the channel by: 

- reduction of flood relief and side channels for floodwaters  

- disruption and diversion of surface and subsurface water flow and hydrology by: 

i. river levees 

ii. transportation system road and railroad networks within the valley 

2. Elevated sediment load due to headwater and river valley land management practices caused by: 

- agricultural runoff 

- severe bank erosion, stream channel degradation and streambed erosion generated by poor 
riparian conditions 

- stream channel confinement by levees and stream corridor manipulation 

- lack of in-stream and floodplain large woody debris 

3. Elevated maximum water temperature maximums caused by: 

- poor riparian vegetation conditions and lack of stream shade 

- stream channel confinement, channelization and subsequent bed elevation degradation and 
reduction of hyporheic flow 

- increased solar input caused by high stream channel width-to-depth ratios as a result of 
increased sediment load, delivery and deposition, reduced riparian vegetation, lack of 
instream large woody debris and poor stream bank and channel stability 

4. Extremely poor fish habitat conditions: 

- poor pool quantity and quality caused by elevated sediment load, poor stream bank and 
channel stability and lack of large woody debris 

- disconnection of floodplains and loss of associated side and groundwater channel habitat 

- loss of predator cover due to poor pool quality and lack of large woody debris and habitat 
diversity 
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The primary factors contributing to both the degradation of aquatic habitat and the increased risk of 
flooding are the river levees, stream channel manipulation, and the road and railroad network within the 
valley.  The river levee network does protect land and property at the majority of flood flows by 
accelerating water velocities and increasing stream power to efficiently route water and sediment 
downstream past the highest population densities.  Ironically, during larger flood events, such as the 1996 
floods, the levee system and road and railroad network, including bridges and culverts, places the local 
population and infrastructure at a higher risk of catastrophic flooding.  In addition, the river levees 
accelerate water velocities and transport larger quantities of sediment downstream, which creates another 
set of problems for the downstream land owners.  In essence, Newton’s third law in a simplified form 
applies here: “for every reaction there is an opposite and equal reaction”.  As the accelerated water and 
sediment exits the leveed and entrenched areas downstream of Waitsburg and enters the unconfined 
sections of the river, the streams energy is dissipated by “fanning out” like water exiting the nozzle of a 
water hose.  As the water spreads out over the available floodplains, the river loses its ability to transport 
sediment, which results in deposition of both bedload and finer particles.  These depositional areas are 
characteristically dynamic and have become highly unstable along the Touchet River, since stream 
floodplain roughness elements, such as large woody debris, are low to absent and/or poor riparian 
conditions exist.  Due to poor riparian conditions and the lack of large wood within the stream channel 
corridor, the stream channel has migrated back and forth across the depositional area eroding stream 
banks, gravel bars, and the streambed, increasing and delivering additional sediment load downstream.  

The high frequency of channel migration through the depositional area perpetuates poor riparian 
conditions because trees and shrubs are wiped out before they can contribute to bank stability and 
floodplain roughness, stream channel stability and/or stream shade.  In addition, the lack of lateral 
stability and stream bank stability produces extremely high stream width-to-depth ratios, thus exposing a 
large surface area to solar input.  The cumulative effects result in increased maximum water temperatures 
that are at times lethal to salmon and steelhead.  

Due to the development of infrastructure and the extent of agriculture within the Touchet River 
valley, full recovery or restoration of stream channel processes and aquatic resources is not feasible.  
However, rehabilitation of the river system within the assessment reach is very plausible and will 
significantly improve flood protection for local residence and infrastructure, water quality, aquatic 
habitat, and will help maintain the remaining native, wild fish stocks and wildlife.  In order to achieve any 
significant or measurable rehabilitation of stream channel processes, aquatic habitat, and ultimately 
preserve fisheries, rehabilitation efforts will need to be large scale and will take a high degree of 
coordination and cooperation among the various municipalities, local land owners, and federal and state 
agencies and departments. 

5.1 Project Goals and Objectives 

The rehabilitation goals for the Touchet River assessment area are to reconnect the historic 
floodplains and stream channel network and restore and maximize riparian areas to recover the natural 
range of aquatic and riparian habitat conditions, to which native fish and wildlife are adapted. 

5.1.1 Short Term Objectives — 5 years 

Reconnect and maintain 5 miles of flood relief channels 
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1. Increase flood prone width to bankfull width ratio (entrenchment ratio) from 1:1 to >1.3:1. 

2. Decrease low flow stream channel width-to-depth ratios to 12:1. 

3. Decrease bankfull stream channel width-to-depth ratios to <35:1. 

4. Increase bank stability to >80%. 

5. Increase pools with residual pool depths >3 feet to at least 21 per river mile. 

6. Develop 1,200 feet of side channel habitat. 

7. Increase large in-stream and floodplain woody debris (>12 inches in diameter, >50 feet in length) 
from 12 pieces/river mile to ~120/river mile. 

8. Restore riparian tree over-story and understory species composition based on reference areas to 
near historic levels along the river corridor in the study reach. 

5.1.2 Long Term Objectives — 5 to >20 years 

Short-term objectives plus: 

1. Refine and implement comprehensive flood control strategy for Waitsburg. 

a. Acquire easements and construct levee setbacks through Waitsburg and up and downstream 
where possible. 

b. Acquire easements and construct flood relief channels where possible. 

2. Restore riparian stand structure to approximately 20% large trees (>16 inches in diameter), 15% 
small trees (12-15 inches in diameter), 20% poles (6-12 inches in diameter), 45% 
seedling/saplings (0-6 inches in diameter). 

3. Restore the channel meander patterns, bankfull widths, pool and riffles, and banks throughout the 
study reach for maximum dynamic channel stability, ability to be resilient to floods, and fish 
habitat quality. 

Appendix C provides two conceptual design examples. 

5.1.3 Proposed Actions to Accomplish Objectives 

1. Mechanically alter and modify levied portions of the stream channel, road and railroad network, 
and/or install hardened fords, culverts and bridges to reconnect flood relief channels. 

2. Mechanically modify river levees to increase flood prone area and reduce entrenchment. 

3. Manipulate vegetation within identified sections of the leveed stream channel. 
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4. Reconstruct meander pattern, channel profile, pools and spawning habitat. 

5. Develop multiple relief channels and groundwater channels within the floodplains. 

6. Construct large wood structures at strategic locations to increase bank and stream channel 
stability and protect young re-generating riparian vegetation. 

7. Thin existing overstocked riparian sapling cottonwood galleries to accelerate growth. 

8. Use natural vegetation where seed source and site conditions are favorable towards achieving re-
vegetation objectives. 

9. Use native plant species in re-vegetation/restoration projects when natural re-vegetation 
conditions are not favorable. 

The following projects are recommended to be evaluated for rehabilitation and flood control and 
relief for the project area: 

5.1.4 Whiskey Creek - Highway 12 Flood Relief 

A significant historic stream channel of the Touchet River which began near the Whiskey Creek 
Road / Highway 12 junction has been cut off by Highway 12 (Preston Ave) and the southernmost railroad 
prism.  During the 1996 floods, water ran over Highway 12 and entered the old channel until it was 
intercepted by the old railroad prism.  Instead of reentering the main stem of the Touchet River farther to 
the north and west (north of the old Mill), water was confined by the old railroad grade and Highway 12 
and routed directly into the city limits around Garden Street (see Figure 48). 

This historic channel was, and continues to be, an important component to the Touchet River and 
could significantly reduce the future flood impacts to Waitsburg.  The following recommendations for 
this area are preliminary and conceptual and will need more extensive, higher resolution topographical 
and infrastructure surveys to refine project specifics.  In addition, and perhaps more importantly, before 
any surveys or funds would be expended on this project, a series of agreements and easements would 
need to be established by all of the various stakeholders and land owners affected.   

The preliminary recommendations for the Whiskey Creek Road – Highway 12 Channel are:  

1. At a minimum, the area where the old railroad prism blocks the historic stream channel (see 
Figure 48) should be opened up to allow future peak flood flows such as the 1996 flood to access 
the historic stream channel.   

2. It is strongly recommended that the historic channel be placed into legal easements for the 
creation of grade stabilization and grassed waterways. 

3. Grading and shaping of the stream channel to direct flow away from and/or protect existing 
structures is also recommended.  Houses and infrastructure built within the zone of the historic 
channel could also be protected with contoured earthen berms or relocated to higher ground. 



Touchet River Geomorphic Assessment 

1.73 

4. Stream channel/road intersections need to have crossing structures installed such as bridges 
(Highway 12), culverts, or maintained as road prism swell relief fords or “dips” to ensure that 
they do not impede or redirect future flood flows. 

5. Assess the feasibility of abandoning the existing Touchet River channel and placing the majority 
of flow into the historic stream channel to the North. 

 
Figure 48. High Intensity LIDAR Relief Image Showing One of the Historic Stream Channels and the 

Confinement of Flood Flows Between the Old Railroad Grade and Highway 12, Waitsburg, Walla Walla 
County, WA 

5.1.5 Floodplain and Levee Setbacks 

Levees near the park, both upstream and down stream of the Main Street Bridge should be pulled 
back to the maximum extent possible to lower the river stage during peak flows and provide access to as 
much of the historic floodplain as practicable.  (See Appendix C, Figures C7-8 for conceptual design 
examples). 

5.1.6 Bridges and Levees 

The Army Corp of Engineers (USACOE, 1997), Janine Castro, a fluvial geomorphologist (USFWS) 
and Colin Thorne, geomorphologist (University of Nottingham), both of whom visited the site in August 
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2008, all recommended that brush immediately upstream and under the Coppei and Preston Avenue 
Bridges (see Figures 18 and 28) be removed to increase flood flow capacity.  We concur. 

5.1.7 Coppei Creek Confluence 

After the 1996 floods, a series of rock structures (stream barbs) were installed near the Touchet 
River/Coppei Creek confluence to increase bank stability.  The adjacent right bank floodplain was also 
manipulated and leveed in several areas.  The rock barbs are only partially meeting their intended 
objectives and severe bank erosion within the area is still occurring.  It is recommended that this area be 
further evaluated with a total station topographic survey and that site specific rehabilitation designs be 
analyzed and developed for the site. 

5.1.8 Coppei Creek Assessment 

Coppei Creek should be surveyed and assessed because it is a major tributary to the Touchet River 
within the study area and has a significant effect on flooding. 

5.1.9 Riparian Planting 

Riparian planting will be considered for all restoration projects.  Native species will be selected for 
planting that will increase the root density in banks, increase shade for the channel, create overbank 
conditions that will reduce flood velocities and encourage bank building, and create better riparian 
habitat.  

5.1.10 RM 42.5 Dogleg Rehabilitation Project Site 

The RM 42.5 Dogleg Rehabilitation Project proposes to maintain a series of historic flood-prone 
relief channels to relieve pressure and reduce stream power within the main channel during peak flow 
events, such as the 1996 floods (see Figure 49).  Maintaining these channels will reduce the impacts to 
aquatic habitat, conserve soil, and protect existing infrastructure and property.  As previously discussed in 
the Whiskey Creek-Highway 12 project area, additional upland practices should be considered, such as 
Grade Stabilization and Grassed Waterways that address concentrated flow.   

Since the 1996 flood, a large constructed berm or levee has been constructed on the floodplain 
upstream from the Dozier house and barns (Figure 49).  This berm constricts the channel floodplains and 
flood relief channels, and reduces the amount of flood prone area substantially just upstream of the Dozier 
house.  This berm will increase the intensity of the next big flood because it constricts the floodplain and 
acts like a dam, causing sediment upstream to accumulate, and making it more likely the river will change 
channels to a different, unpredictable location on the valley floor.  Evidence suggests that the channel 
could re-occupy channels to the south of the project location during a large flood, and this would be more 
likely as a result of the berm construction.  Pulling this berm down to the floodplain elevation would 
allow more water to spread out during floods, reduce the likelihood of a channel location change, and 
reduce flood damage.   

Increasing the flood prone area by taking out the constructed berm combined with constructing 
Formidable Multi-Faceted (FMF) large wood complexes (see Figure 50-51) and terrace barbs (Figures 51 
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and 52) on the eroding bend of the Aldrich property will reduce erosion and the risk of channel avulsion 
(i.e., the carving of a new channel) into the flood-relief channel to the south (see Figure 49).  It is also 
proposed that the power lines, which are located in the stream channel and on the floodplain, be moved to 
the northern bank.  Once the power lines are moved, a flood-relief channel could be reconstructed (see red 
area Figure 49) and a series of grade-control structures would be placed to maintain and enhance flood-
flow capacity and conveyance, while preventing total channel capture.  Grade-control structures should be 
constructed of boulders, large woody material, or a combination of both. 

In addition, the island above the dogleg would be treated with island bar buddy large wood structures 
(Figures 53 and 54) to restore floodplain roughness, protect young regenerating riparian vegetation, and 
instigate deposition and retention of fine sediment on the island.  In addition, the island bar buddy 
structures are designed to work in concert with the FMF structures to reduce width-to-depth ratios for 
both bankfull and low flows, reduce in-channel roughness, promote sediment routing, and maintain scour 
pools.  
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Figure 49. Overview Map of Conceptual Restoration for the RM 42.5 Dogleg Rehabilitation Area, Walla Walla County, WA 

North is at the bottom of the figure. 
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Figure 50. Formidable Multi-Faceted Structures Proposed for Bank Revetment, Walla Walla County, WA 

 
Figure 51. Formidable Multi-Faceted Structures Proposed for Placing Large Woody Debris and Terrace 

Barbs, Walla Walla County, WA 
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Figure 52. Formidable Multi-Faceted Structures Proposed for Bank Revetment Using Terrace Barbs, 

Walla Walla County, WA 
 

 
Figure 53. Island Bar Longitudinal View of Bar Buddy Structures Proposed for Bank Revetment, 

Walla Walla County, WA 
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Figure 54. Island Bar Buddy Structures Proposed for Bank Revetment, Walla Walla County, WA 

 

5.1.11 McCaw Channel Stabilization 

The McCaw Project area extends from RM 40 - 42.  Three sites are proposed for restoration.  Project 
areas “A”, “B”, and “C” were assigned for site identification and general discussion purposes (see Figure 
55).  Sites A and C, with severe streambank instability problems, are located on the left bank 
(downstream orientation) of the Touchet.  Site B is located centrally within the project area and involves 
meander reconstruction.  Site A will require the most effort and funding due to the extent of bank erosion 
(Figure 56). 

The principle goal of the McCaw’s project area is to arrest accelerated erosion into the terrace to 
reduce coarse and fine sediment delivery to the downstream reaches while enhancing fish and wildlife 
habitat and the overall long-term stability of the system.  The conservation district also has a significant 
investment in CREP corridor plantings which are also being threatened by bank erosion.  In addition, 
future meander deformation within the project areas, particularly Site C, will likely have additional 
negative impacts on the Bolles Bridge and road system if the erosion continues. 

In general, the three sites could be treated independently.  However, treatment of the entire reach 
would be more cost effective and beneficial to the preservation of land and infrastructure. 
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Figure 55. Overview Map of Conceptual Restoration for the McCaw Rehabilitation Area, Walla Walla County, WA 
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5.1.12 Conceptual Designs for Sites A, B, and C 

Site A 

Site A is characterized by severe bank erosion of the left bank; the river is cutting into the terrace 
which averages twelve feet in height (Figure 56).  Due to the current rate of erosion and extreme radius of 
curvature at the downstream end of the bend, a new channel will be constructed on the inside of the bend.  
Once water is diverted into the new constructed channel segment, a bank-toe terrace and FMF terrace 
barbs would be constructed along the left bank along with a series of riffle grade controls.  The objective 
is to arrest the severe bank erosion along the terrace by placing the majority of flow in the newly 
constructed channel on the inside of the bend. The current channel would be maintained as side 
channel/off-channel habitat, which would be active during most flows.    

Site B 

Site B is characterized by right bank erosion which is the result of a meander cutoff; the stream 
channel abandoned the historic channel and cut a new channel though the gravel bar, and is eroding the 
unconsolidated material from the gravel bar.  This site would also require channel reconstruction of the 
abandoned meander and a series of FMF complexes, terrace barbs, and grade control riffles.  As 
previously described for site A, the existing channel would be maintained as a side channel and would be 
active during most flows. 

Site C 

Site C is characterized by extensive bank erosion and lateral channel migration.  We propose a series 
of FMF structures and a bank-toe constructed terrace to treat Site C.  In addition, Site A has a runoff gully 
routed from the adjacent cropland (flood relief channels coming from above the RM 42.5 dogleg site) that 
could potentially affect the reconstructed bank-toe constructed terrace.   Therefore a small “splash-plate” 
structure composed of rocks and/or logs will be constructed at the outlet to prevent head-cutting of the 
channel and prevent erosion of constructed bank-toe constructed terrace.  As previously discussed in the 
Whiskey-Highway 12 and RM 42.5 dogleg project areas, additional upland practices should be 
considered, such as Grade Stabilization and Grassed Waterways, to address concentrated flow. 

 

Figure 56. Photos of Site A (January 2007, left; September 2008, right), Facing Downstream at the 
McCaw Property Site, Touchet River, Walla Walla County, River Mile 41 
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5.2 Project Prioritization 

Restoration should initially focus on those areas with the imminent risk of failure.  Banks at the 
RM 42.5 dogleg site and McCaw site are actively eroding and action is required for stabilization.  The 
RM 42.5 dogleg site is particularly at risk because of the narrow floodplains downstream.  The 
constriction is likely to create accelerated instability at the dogleg and even a moderate flood could cause 
highly accelerated bank erosion rates.  Levee setbacks and creation of floodways in Waitsburg, although 
not at imminent risk of failure, are a very high priority.  Future floods will do less damage to the town if 
there is more room for the river within the levees.  Floodways will allow flood peaks to spread out over 
fields and other areas, and reduce the likelihood of catastrophic levee failure.  While these restoration 
approaches may seem ambitious, smaller scale projects will not meet the goals and objectives of flood 
defense, salmonid habitat improvement, and property protection. 
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Glossary of Terms  

Aggradation: The geologic process by which streambeds are raised in elevation and floodplains are 
formed.  It is the opposite of degradation.  

Alluvial stream: Self-formed channels composed of silts, clays, sands and gravel. Alluvial streams are 
characterized by the ability to alter their boundaries and their patterns in response to changes in 
discharge and sediment supply.  

Alluvium: A general term for all deposits resulting directly or indirectly from the sediment transport of 
streams, thus including the sediments laid down in streambeds, floodplains, lakes, fans and estuaries.  

Armoring: The development of a coarse surface layer in a stream bed through winnowing and 
redistribution of the bed sediment particle sizes. Or the gradual removal of fines from a stream, 
leaving only the larger substrate particles, sometimes caused by a reduction in the sediment load.   

Avulsion: A significant and abrupt change in channel alignment resulting in a new channel across the 
floodplain.  

Bankfull discharge: The discharge corresponding to the stage at which flow begins to spill onto the active 
floodplain. 

Bankfull Channel: The stream channel that is formed by the dominant discharge, also referred to as the 
active channel, which meanders across the floodplain as it forms pools, riffles, and point bars. 

Bankfull stage: The elevation at which the water surface of a stream or river begins to overtop its banks.  
There are many interpretations of bank full depending on discipline and individual. 

Bankfull Width / Depth Ratio: The ratio of bankfull width divided by average bankfull depth. 

Bar or Gravel Bar: (1) A sand or gravel deposit found on the bed of a stream that is often exposed during 
low-water periods. (2) An elongated landform generated by waves and currents, usually running 
parallel to the shore, composed predominantly of unconsolidated sand, gravel, stones, cobbles, or 
rubble and with water on two sides. Diagonal - Elongated bodies with long axes oriented obliquely to 
the flow. They are roughly triangular in cross-section and often terminate in riffles. Longitudinal- 
Elongated bodies parallel to the local flow, of different shape, but typically with convex surfaces. 
Common to gravelly braided streams. Point Bar - Bar found on the inside of meander bends. They are 
typically attached to the stream bank and terminate in pools. Transverse Bar - Typically solitary 
lobate features that extend over much of the active stream width but may also occur in sequence down 
a given reach of river. They are produced in areas of local flow divergence and are always associated 
with local deposition. Flow is distributed radially over the bar. Common to sandy braided streams. 

Bed Load: (1) Sediment particles up to rock, which slide and roll along the bottom of the streambed. 
(2) Material in movement along a stream bottom, or, if wind is the moving agent, along the surface. 
(3) The sediment that is transported in a stream by rolling, sliding, or skipping along or very close to 
the bed. In USGS reports, bed load is considered to consist of particles in transit from the bed to an 
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elevation equal to the top of the bed-load sample nozzle (usually within 0.25 feet of the streambed). 
Contrast with material carried in Suspension or Solution. 

Bed Shear Stress: The force per unit area exerted by water as it shears over a surface. 

Channel Stabilization: Erosion prevention and stabilization of velocity distribution in a channel using 
jetties, drops, revetments, vegetation, and other measures. 

Cross Section: A graph or plot of ground elevation across a stream valley or a portion of it, usually along 
a line perpendicular to the stream or direction of flow. 

D50: Median particle/grain size of sediment. 

Disturbed Reference: A disturbed reach of stream that possesses similar channel morphology, hydrology, 
sediment regime and biota relative to the reach of stream to be analyzed, rehabilitated or restored. 

Effective discharge: The discharge of a stream/river that is mainly responsible for shaping a channels 
hydraulic geometry (width, depth, x-s area) and pattern (wavelength, sinuosity) of unconstrained 
alluvial rivers.  The ‘effective discharge’ is found to be similar to the bankfull discharge of stable 
systems. It was also found to be the flow or discharge, with recurrence intervals averaging 1-2 years. 

Entrenchment Ratio: Flood-prone width divided by bankfull width; a measure of floodplain accessibility 
and inundation. The lower the value the greater the entrenchment.  (e.g., Entrenched gully ER=1.3, 
Moderately Entrenched ER=1.8 to 2.0, Slightly Entrenched or Unentrenched ER ≥3.8). 

Floodplain: (1) (FEMA) Any normally dry land area that is susceptible to being inundated by water from 
any natural source. This area is usually low land adjacent to a river, stream, watercourse, ocean or 
lake. (2) A strip of relatively smooth land bordering a stream, built of sediment carried by the stream 
and dropped in the slack water beyond the influence of the swiftest current. It is called a Living Flood 
Plain if it is overflowed in times of high water but a Fossil Flood Plain if it is beyond the reach of the 
highest flood. (3) The lowland that borders a stream or river, usually dry but subject to flooding. 
(4) The transversely level floor of the axial stream drainage way of a semi-bolson or of a major desert 
stream valley that is occasionally or regularly alluviated by the stream overflowing its channel during 
flood. (5) The land adjacent to a channel at the elevation of the bankfull discharge, which is inundated 
on the average of about 2 out of 3 years. The floor of stream valleys, which can be inundated by small 
to very large floods. The one-in-100-year floodplain has a probability of 0.01 chance per year of 
being covered with water. (6) That land outside of a stream channel described by the perimeter of the 
Maximum Probable Flood. Also referred to as a Flood-Prone Area. 

Flood-Prone Width: Width or extent of floodwaters within a valley. The stream width at a discharge level 
defined as twice the maximum bankfull depth. 

Geomorphology: Science of describing and interpreting landform patterns and processes of landscape 
formation. For rivers, this includes the distribution and movement of substrate (sediment and larger 
material) that makes up the channel bed and banks. 

Head cut: (1) Location where there is a sudden change in elevation or knickpoint at the leading edge of a 
gully causing bed lowering in the upstream direction.   Headcuts can influence channel stability over 



Touchet River Geomorphic Assessment 

1.90 

an extensive length of the river or stream system. (2) A break in slope or knickpoint of a channel that 
forms a “waterfall”, which in turn causes the underlying soil to erode uphill. 

Hydraulic geometry: The physical measurements of a stream (cross sectional area, width, depth, and 
slope). 

Hyporheic zone: This zone may be defined conceptually as the saturated interstitial areas beneath the 
stream bed and into the stream banks that contain some proportion of channel water or that have been 
altered by channel water infiltration (advection). This definition separates the hyporheic zone from 
the groundwater zone in the classical sense that groundwater represents water beneath the water table 
that has not yet been influenced by channel processes. 

In-stream Large Woody Material or Debris (LWD): Coarse wood material such as twigs, branches, logs, 
trees, and roots that fall into streams. 

Length of Meander: One full sine wave of a stream meander. 

LIDAR (Light-Imaging Detection and Ranging): Light Detection And Ranging uses the same principle as 
RADAR. The LIDAR instrument transmits light out to a target. The transmitted light interacts with 
and is changed by the target. Some of this light is reflected / scattered back to the instrument where it 
is analyzed. The change in the properties of the light enables some property of the target to be 
determined. The time for the light to travel out to the target and back to the LIDAR is used to 
determine the range to the target. 

Mainstem: (1) The major reach of a river or stream formed by the smaller tributaries which flow into it. 
(2) The principal watercourse of a river, excluding any tributaries 

Meander: (1) The turn of a stream, either live or cut off. The winding of a stream channel in the shape of a 
series of loop-like bends. (2) A sinuous channel form in flatter river grades formed by the erosion on 
one side of the channel (pools) and deposition on the other side (point bars). 

Meander Belt Width: Amplitude or width containing the meander. 

Morphology: (1) The science of the structure of organisms.  (2) The external structure form and 
arrangement of rocks in relation to the development of landforms. River morphology deals with the 
science of analyzing the structural make-up of rivers and streams. Geomorphology deals with the 
shape of the Earth’s surface. 

Organics: Matter derived from living organisms. 

Pool: (1) A location in an active stream channel, usually located on the outside bends of meanders, where 
the water is deepest and has reduced current velocities. (2) A deep reach of a stream; a part of the 
stream with depth greater than the surrounding areas frequented by fish. The reach of a stream 
between two riffles; a small and relatively deep body of quiet water in a stream or river. Natural 
streams often consist of a succession of pools and riffles. 

Reference Reach: Undisturbed reach of stream that possesses similar channel morphology, hydrology, 
sediment regime and biota relative to the disturbed site to be analyzed, rehabilitated or restored. 
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Residual pool depth: The standardized measurement of pools; elevation of deepest part of pool minus the 
elevation of the pool tail crest (downstream riffle). Residual pool depth is considered an important 
indicator of fish habitat quality; large residual pool depth indicates good habitat. 

Return Period (or Recurrence Interval): In statistical analysis of hydrologic data, based on the assumption 
that observations are equally spaced in time with the interval between two successive observations as 
a unit of time, the return period is the reciprocal of 1 minus the probability of a value equal to or less 
than a certain value; it is the mean number of such time units necessary to obtain a value equal to or 
greater than a certain value one time. For example, with a one-year interval between observations, a 
return period of 100 years means that, on the average, an event of this magnitude, or greater, is not 
expected to occur more often than once in 100 years. Also see Exceedence Interval, Recurrence 
Interval, Flood Frequency, Frequency Curve. 

Redd: A depression in gravel created by salmon and trout to deposit and incubate their eggs. 

Riffle: (1) A shallow rapids, usually located at the crossover in a meander of the active channel. (2) 
Shallow rapids in an open stream, where the water surface is broken into waves by obstructions such 
as shoals or sandbars wholly or partly submerged beneath the water surface. (3) Also, a stretch of 
choppy water caused by such a shoal or sandbar; a rapid; a shallow part of the stream. 

Riparian Areas (Habitat): (1) Land areas directly influenced by a body of water. Usually such areas have 
visible vegetation or physical characteristics showing this water influence. Stream sides, lake borders, 
and marshes are typical riparian areas. Generally refers to such areas along flowing bodies of water. 
The term Littoral is generally used to denote such areas along non-flowing bodies of water.  

(2) (USFWS) Plant communities contiguous to and affected by surface and subsurface hydrologic 
features of perennial or intermittent Lotic and Lentic water bodies (rivers, streams, lakes, or drainage 
ways). Riparian areas have one or both of the following characteristics: (a) distinctively different 
vegetative species than adjacent areas, and (b) species similar to adjacent areas but exhibiting more 
vigorous or robust growth forms. Riparian areas are usually transitional between Wetlands and 
Uplands. 

Sediment: (1) Soil particles that have been transported from their natural location by wind or water action; 
particles of sand, soil, and minerals that are washed from the land and settle on the bottoms of 
wetlands and other aquatic habitats. 

(2) The soil material, both mineral and organic, that is in suspension, is being transported, or has been 
moved from its site of origin by erosion (by air, water, gravity, or ice) and has come to rest on the 
earth’s surface. 

(3) Solid material that is transported by, suspended in, or deposited from water. It originates mostly 
from disintegrated rocks; it also includes chemical and biochemical precipitates and decomposed 
organic material, such as humus. The quantity, characteristics, and cause of the occurrence of 
sediment in streams are influenced by environmental factors. Some major factors are degree of slope, 
length of slope, soil characteristics, land usage, and quantity and intensity of precipitation. 
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(4) In the singular, the word is usually applied to material in suspension in water or recently deposited 
from suspension. In the plural the word is applied to all kinds of deposits from the waters of streams, 
lakes, or seas, and in a more general sense to deposits of wind and ice. Such deposits that have been 
consolidated are generally called sedimentary rocks. 

(5) Fragmental or clastic mineral particles derived from soil, alluvial, and rock materials by processes 
of erosion, and transported by water, wind, ice, and gravity. A special kind of sediment is generated 
by precipitation of solids from solution (i.e., calcium carbonate, iron oxides). Excluded from the 
definition are vegetation, wood, bacterial and algal slimes, extraneous lightweight artificially made 
substances such as trash, plastics, flue ash, dyes, and semisolids. 

Shear Stress: The force per unit area (e.g., lbs./in.2). Force exerted parallel to the bed and banks of a 
stream channel. 

Side Channels: Typically small stream channels which branch off of the mainstream channel. 

Snag: A tree or branch embedded in a lake or streambed. A stub or stump remaining after a branch has 
been lopped or torn off. 

Smolt: A juvenile, silvery salmon up to 15 cm long, which has lost its parr marks and has attained the 
silvery coloration of the adult. This coloration signifies the readiness of the young fish to migrate to 
the seas and its ability to adapt to the water environment. 

Spawning Gravel: Streambed substrate suitable for salmonid spawning. 

Succession: (Biology) (1) The ecological process of sequential replacement by plant communities on 
given site as a result of differential reproduction and competition. (2) Directional, orderly process of 
change in a living community in which the community modifies the physical environment to 
eventually establish an ecosystem which is as stable as possible at the site in question. 

Thalweg: (1) The line connecting the deepest points along a stream. (2) The lowest thread along the axial 
part of a valley or stream channel. (3) A subsurface, ground-water stream percolating beneath and in 
the general direction of a surface stream course or valley. (4) The middle, chief, or deepest part of a 
navigable channel or waterway. 

Turbidity: A measure of light obscuration by water. Turbidity increases as the amount of suspended 
sediments in the water column increase. 

Woody Debris: Coarse wood material such as twigs, branches, logs, trees, and roots that fall into streams. 
Also referred to as large woody debris and commonly abbreviated in reports as LWD. 
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Appendix A:  Plant Lists 

Plants mentioned by Capt. M. Lewis from the Touchet Valley 1806. Compiled by Gary Lentz 
 

April 30, 1806 
“…there are many large banks of pure sand which appear to have been drifted up by the wind to the 
hight of 15 or 20 feet, lying in many parts of the plain through which we passed today.”   
 

Capt. Lewis’s Name  Common Name  Scientific Name 

Aromatic Shrub   Big Sagebrush   Artemisia tridentate 

Hurbatious Plants   Various 

Esculent Roots   Cous, Biscuit Root,  etc.  Lomatium spp. 

Short grass    Sandberg’s Bluegrass  Poa secunda 

Cottonwood   Black Cottonwood  Populus balsamifera 

Birch     Water Birch   Betula occidentalis 

Crimson Haw   Black Hawthorn  Crataegus douglasii 

Redwillow    Red Osier Dogwood  Cornus stolonifera 

Sweetwillow   Willow    Salix spp. 

Chokecherry   Chokecherry   Prunus virginiana 

Yellow Currants   Golden Currant   Ribes aureum 

Goosberry    Wild Gooseberry  Ribes divaricatum 

White-berried honeysuckle  Common Snowberry  Symphoricarpos albus 

Rose bushes   Wild Roses   Rosa spp. 

Seven bark    Pacific Nine Bark  Physocarpus capitatus 

Shoemate    Smooth Sumac   Rhus glabra 

Corngrass    Basin Wildrye   Elymus cinereus 

Rushes     Scouring Rush   Equisetum hyemale 
 
May 1, 1806 
“…the creek, it’s bottom lands, and the appearance of the plains were much as those of esterday only 
with this difference that the latter were not so sand.”  
“…I see very little difference between the apparent face of the country here and that of the plains of the 
Missouri only that these are not enlivened by the vast herds of buffaloe Elk &c which ornament the 
other.” 

1.A.1 
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May 2 1806 
“…more timber than usual on the creek…” 
 

Capt. Lewis’s Name      Common Name   Scientific Name 

Long leafed pine   Ponderosa Pine   Pinus Ponderosa 

Qua-mash    Common Camas  Camassia quamash 

Missouri River Parsnip  Cow Parsnip   Heracleum lanatum 
 
Local Specimens from the The Journals of the L&C Expedition Volume 12 
Herbarium of the Lewis & Clark Expedition 
Collected By Gary Lentz 
 
No.  Common Name Latin Name Location   Date
 
001 Vine Maple Acer circinatum Columbia Gorge  10/1805 
002 Big-leaf Maple Acer macrophyllum Columbia Gorge 04/1806 
003a Yarrow Achillea millefolium Kamiah, ID 04/1806 
028   Arrowleaf Balsamroot Balsamorhiza sagittata Columbia Gorge 04/1806 
031 Northwest Mariposa Calochortus elegans Kamiah, ID 05/1806 
032 Fairy-slipper Calypso bulbosa Lolo Trail, ID 06/1806 
033 Camas Camassia quamash Weippe Prairie, ID 06/1806 
041 Green Rabbit Brush Chrysothamnus viscidiflorus Clearwater River, ID 05/1806 
043 Ragged Robin (Clarkia) Clarkia pulchella Kamiah, ID 06/1806 
046 Miner’s Lettuce Claytonia perfoliata Rock Camp, OR 04/1806 
048 Doublas’s Clematis Clematis hirsutissima Kamiah, ID 05/1806 
052 Calliopsis Coreopsis tinctoria Snake River, WA 10/1805 
054 Black Hawthorn Crataegus douglasii Walla Walla R. WA 04/1806 
057 Jeffrey’s Shooting Star Dodecatheon jeffreyi The Dalles, OR 04/1806 
065a Pale Fawn-lily Erythronium grandiflorum Clearwater River, ID 05/1806 
069a Cascara Frangula purshiana Kamiah, ID 05/1806 
074 Salal Gaultheria shallon Fort Clatsop, OR 01/1806 
087 Bitterroot Lewissia rediviva Traveler’s Rest, MT 07/1806 
092b Blue Flax Linum lewisii Sun River, MT 07/1806 
093 Cous Lomatium cous Walla Walla R., WA 04/1806 
095 Gray’s Lomatium Lomatium grayi Memaloose Is., WA 04/1806 
096 Barestem Lomatium Lomatium nudicaule The Dalles, OR 04/1806 
097 Nine-leaf Lomatium Lomatium triternatum Kooskooske R., ID 05/1806 
105 Hoary Aster Machaeranthera canescens Columbia River 10/1805 
108 Oregon Grape Mahonia aquifolium Columbia Gorge 04/1806 
129 Lewis’s Syringa Philadelphus lewisii Kooskooske R., ID 05/1806 
133 Sandberg’s Bluegrass Poa secunda Kamiah, ID 06/1806 
141a Choke Cherry Prunus virginiana Kamiah, ID 05/1806 
149a Golden Currant Ribes aureum The Dalles, OR 04/1806 
150 Straggly Gooseberry Ribes divaricatum Columbia Gorge 04/1806 
154 Thimbleberry Rubus parviflorus The Dalles, OR 04/1806 
165 Snowberry Symphoricarpos albus Unknown Unknown 
170 Purple Trillium Trillium petiolatum Lolo Trail, ID 06/1806 
175a Indian Basket-grass Xerophyllum tenax Lolo Trail, ID 06/1806 
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RIPARIAN PLOT SURVEY PHOTOGRAPHS 
Selected Photos Taken 11/5-7/08 by Alex Amonette with Botanist Kathy Carsey 

 
Plot 1, Touchet RM 42.2, South (Left) Bank Plot 3, Touchet RM 42.4, South Bank 

Plot 4, Touchet RM 42.4, South Bank Plot 10, Touchet RM 44.1, Between Preston Ave. 
and Main Street Bridges, South (Left) Bank 

  
Plot 11, Touchet RM 42.7, Right (North) Bank Plot 2, RM 42.4 South (Left) Bank, Artificial 

Channel and Berm (to the right of channel) 
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Plot 4, Touchet RM 42.5, Facing North Bank Plot 4-5, Touchet RM 42.5, Facing Upstream 

 
Plot 8, Touchet RM 43, Confluence with Coppei 
Creek.  The end of the south shore levee is seen as 
the far bank of Coppei Creek in this photograph. 

Plot 8, Touchet RM 43, Confluence with Coppei 
Creek, Facing Downstream at sunset 

 
Plot 9, Touchet RM 45.  Facing Southeast to Left 
(South) Bank. 

Plot 6, Touchet RM 42.8, Right (North) Bank, Just 
Downstream of the Confluence with Coppei Creek 
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APPENDIX B: Stream Data from Walk- Through, 9/17/09 

RM Notes Site 
Max 

Depth at 
Bankfull 

Wetted 
Width 

(ft) 

BF 
Depth 

(ft) 

Floodprone 
Width 

BF 
Width 

(ft) 

Entrenchment 
ratio 

Avg 
Depth 
m (ft) 

Width 
(ft) 

W:D 
ratio 

45 Irrigation Pipe         1 17 0.0  
44.9            2 12 31 15 2.0 0.7 37 51.4

           3 7 53  1.8 29 16.4
44.8          4  148 58 2.6 2.8 17 6.1 

            4a 3 171 67 2.6 0.8 38 50.0
        5 7     
            6 140
            7 8 28 88 64 1.4 3.1

Confluence with Wilson Creek 8          
  9          19 55 1.2
           10 93 67 1.4  
            11 4 66 2.5

44.5 At Patty McGraw's (blue house) 12          
44.5 Preston Avenue Bridge  13    161      

Dwnstrm of Preston Ave Br. by park 14    61      
44 Main St Bridge 15          

Dwnstrm of Main St Br. behind Red Barn, RB 16          
  Below power line 17          

43.6            19 4 4 7
            20 98 48 2.1
           21 72  
            22 20 86
            23
            Wetland 24 0.9 54.6
            25 6 31 150 78 1.9 3.0

43 Sewage Treatment Lagoon 26          
Channelized. Recommend reconnect river to 
floodplain, restore floodplain elevations. 27          

42.9  Remove push-up dike 27a          30 135
42.6           30  345
42.5 Aldrich/Dozier Dogleg project site 32 8 33 4  100     
42.3           33  63 4  0.6 143
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APPENDIX C: LIDAR Data/Aerial Photos/Historical Photos/Conceptual Design 
Examples 

 
Figure C1.  LIDAR Data of Downtown Waitsburg With 2006 Aerial Photo in the Background 
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Figure C2.  Perspective View of Hillshade Model Derived from 8/2008 LIDAR Data Showing Vegetation, Buildings, 

 and Other Artificial Structures 
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Figure C3.  Hillshade Model Derived from LIDAR Data Showing Streams, Roads, and Bare Earth Topography of the Touchet River Study Reach 
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Figure C4.  1996 Aerial Photos Showing Flooded Areas Upstream of Waitsburg.  Tributary at Top Center 

of Photo is Whisky Creek  
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Historic Photos of Flooding in Waitsburg, WA 

 
Figure C5.  1964 Photo of Downtown Waitsburg, WA. Photo Courtesy of the Waitsburg Times 

 and Loyal Baker. 

Figure C6.  3/17/1921 Photo Showing Flooding in Waitsburg, WA.   
Photo Courtesy of the Waitsburg Times and Loyal Baker 
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Figure C7.  Conceptual Design Example Recommendations, Touchet RM 45-43.5 
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Figure C8.  Conceptual Design Example, Touchet River 46 to 43.5 
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Figure C9.  Aerial Photo Comparison 1949, 1982, 2008 (LIDAR Intensity Image) 
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Figure C10.  Aerial Photo Comparison 1949, 1982, 1996, 2008 (LIDAR Intensity Image), RM 45-40 
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WASHINGTON STATE DEPARTMENT OF TRANSPORTATION AERIAL PHOTOS 
Note changes to riparian vegetation and channel form between 1992 and 1979 

at the Aldrich Dozier Dogleg site, RM 42.5 

 
Figure C 11.  RM 42.5, 5/6/92 

 

 
Figure C 12.  RM 42.5, 8/3/79 

 
Additional Washington State Department of Transportation Aerial Photos are provided on the 
accompanying CD set. 
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APPENDIX D: SEDIMENT SAMPLE SUMMARY 

 

Sediment Sampling Summary 

Pebble Count 
D50 

(mm)
D84 

(mm) 
Largest Particle 

Size (mm) 
Upstream Main St Bridge RM 44 58 102 362 

Below Coppei Ck RM 43 31 56 90 
Upstream of Dogleg RM 42.5 34 73 128 

Downstream of Dogleg RM 42.4 39 70 90 
Near Dozier House RM 42 31 62 90 

Averages 39 73  
    

Pavement Samples    
Bar Near Grange RM 45 39 72 64 

Upstream Hwy 12 Bridge RM 44.5 76 112 90 
Upstream Main St. Bridge RM 44 49 69 192 

Upstream of Dogleg RM 42.5 63 97 90 
Averages 57 88  

    
Subpavement Samples    

Upstream Hwy 12 Bridge RM 44.5 32 57 64 
Upstream of Dogleg RM 42.5 35 96 90 

Averages 34 77  
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APPENDIX E: HIGH WATER PHOTOS, JAN/FEB 2009 

Touchet RM 45, 1/8/09. View facing Southeast Touchet RM 43, 1/8/09, Photo by Patty Mantz 

  
2/11/09. Touchet RM 42.5 Showing Movement of Large Wood and Gravel after January 2009 High Water 
Event 

  

Touchet RM 42.5, 1/08/09, High Water. Touchet RM 42.5, 9/23/08.  Contrast With Photo Above. 
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APPENDIX F: LARGE WOOD AND UNSTABLE BANK 
PHOTOS 2008 

  
Touchet RM 42.5 Eroding StreamBank, 9/18/08 Touchet RM 42.5, Eroding Streambank, 5/23/08 

  
Touchet RM 42.5 Large Wood, 9/23/08 Touchet RM 44.5, Near Blue Crystal, South (Left) 

Bank. Anthony Olegario measured bank height of 
unstable bank. 

  
Touchet RM 44.7, South (left) Bank. Michael 
McNamara Measuring Bank Erosion, 9/24/08. 

Touchet RM 42.9, Large Wood and Metal Drums, 
9/25/08. 
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Bank Erosion Approximately 1 Mile West of Main Street Bridge Across from the Sewage Treatment 

Plant Wetland /Pond Area. A Levee is on the South (Left) Bank 

 
Bank Erosion; Approximately 1000 Feet on South Bank “Dogleg”, Touchet RM 42.5 (3/7/08) 
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2.0 An Archaeological Investigation of the Touchet River Mile 

42.5 Project, Walla Walla County, Washington 

Catherine E. Dickson 
Department of Natural Resources 

Cultural Resource Protection Program 
Confederated Tribes of the Umatilla Indian Reservation 

Post Office Box 638 
Pendleton, Oregon 97801 

February 3, 2009 

Editor’s Note:  Catherine Dickson of the Confederated Tribes of the Umatilla Indian Reservation 
(CTUIR) Cultural Resources Protection Program (CRPP) directed an archaeological investigation of a 
parcel for a potential salmonid habitat enhancement project located at river mile 42.5 on the Touchet 
River west of Waitsburg, Washington for Spring Rise in 2009.  This confidential report on the results of 
the investigation is on file with the CTUIR CRPP Archives in Mission, Oregon and the Washington State 
Department of Archaeology and Historic Preservation.  Inquiries regarding the investigation should be 
directed to the CTUIR CRPP and State Department of Archaeology and Historic Preservation.  In 2008, 
a local descendent of pioneer settlers (Lloyd family) had informed Spring Rise that the project site was an 
historic Indian gathering place.  Indeed it was!  In Catherine Dickson’s report, she writes: “Albert 
Gallatin Lloyd…in 1855… joined the Oregon Volunteers … and fought the Walúulapam in the Battle of 
Walla Walla (Orchard 1976:13). During the winter he spent at Fort Walla Walla on Mill Creek, Lloyd 
returned to the Touchet River and identified a place near the confluence of Coppei Creek and the Touchet 
River that he wished to settle.  … In 1858, A.G. Lloyd and his brother John Lloyd bought 400 cattle, 
drove them to the Touchet River valley, and built a cabin.  As treaties with area tribes had yet to be 
ratified and the property was used by the Weyíiletpuu…‘Lloyd  negotiated a solution suitable both to him 
and the Indians, enabling him to hold the land until the Homestead Act gave him title to it. Under the 
agreement, the Indians gained permanent camping rights in the cottonwood grove which borders the 
river and although this has been made use of but very little in recent years, it remains an obligation 
which all future owners of the property must assume’ (Orchard 1976:14-15).” The following  excerpts 
from this excellent report are provided with the CTUIR CRPP’s permission. — Alexandra Amonette, 
March 16, 2009. 
 
Ethnographic Information (pages 3-5) 

“Walker (1998) identifies the Weyíiletpuu (Cayuse), Imatalamláma (Umatilla), and Walúulapam 
(Walla Walla) as having lived in the project area. Walker includes ethnographic maps produced by other 
scholars: Murdock places the project in Walúulapam territory; and Driver and Massey and Kroeber both 
indicate that the project area is in Weyíiletpuu territory. Ray (1938) also indicates that the Weyíiletpuu 
utilized the project area. The project area is located on lands ceded by representatives of the Weyíiletpuu, 
Imatalamláma, and Walúulapam to the U.S. government in the Treaty of 1855.  

Stern (1998:395) indicates that the Weyíiletpuu homeland was along the upper Umatilla, Walla Walla 
and Grande Ronde rivers. Bands and villages were autonomous with divisions based on geographical 
considerations rather than political affiliations. The members of a community granted leadership authority 
to an individual or individuals (Anastasio 1972:199, Walker 1978:128-9). Bands of Plateau tribes 
wintered in numerous villages situated along several hundred miles of successive rivers (Anastasio 
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1972:169, Walker 1978:128, Horr 1974:297, 373, Ray 1974:255-256, Chalfant 1974:105-6). Permanent 
winter villages, with reusable dwellings, were occupied when bands were not engaged in seasonal 
hunting, fishing, and gathering activities.  These villages were the centers of social, economical, and 
political activities (Chalfant 1974:129).” 

“Suphan (1974:61-62) indicates that the  

Cayuse Indians were subdivided into seven or eight named local groups, 
collectively designated by themselves as Waiilatpu. Wintering along the 
northern foothills of the Blue Mountains from Butter Creek on the west 
to about where Walla Walla, Washington now stands they spread out 
during the summer and fall through the Blue Mountains, into Grande 
Ronde and Wallowa valleys, and as far as the John Day, Silvies, and 
Malheur rivers. From what could be learned in the field it would appear 
that but little attention was paid to the country about the Lower Snake 
River, their activities taking them rather in a southerly direction. They 
did not utilize any of their accustomed subsistence areas to the exclusion 
of other peoples; more commonly, several other Indian groups exploited 
each spot with the Cayuse. 

“Ray (n.d.:21) lists seven Weyíiletpuu bands, but Stern (1998:395) lists nine. Closest to the project 
area were the Pásxapu (sunflower people) who wintered on the Walla Walla River near its confluence 
with Mill Creek.” 

“The annual subsistence activities were complex, involving the gathering of many essentials 
(Chalfant 1974:104, 133). With an economy based on seasonally determined fishing, root and berry 
gathering, and hunting in geographically localized environments, people moved over large expanses of 
landscape.  Basically riverine in their settlement patterns, the principal food items in the diet of the 
Plateau people were fish, roots, and wild game. For example, a combination of anadromous and non-
anadromous fish comprised about 50% of the Nez Perce diet, 25 to 40% of the diet were plant products, 
and the remaining 10 to 25% of the diet was game. Diets varied from group to group and from family to 
family on the Plateau, depending upon personal preference and geographical and seasonal 
availability/abundance (Anastasio 1972:119, Walker 1971:10, Marshall 1977:37).” 

“No absolute schedules were followed because of unpredictable spawning of fish and maturation 
periods of roots and berries. If both salmon and roots were available for exploitation at the same time 
because of coincidental ripening/harvest intervals, people went where they wished to collect the most 
favored resources (Marshall 1977:45). When the fish were not running, the men often hunted while the 
women collected root crops (Horr 1974:291).” 

“Families and bands began a yearly cycle of intensive food procurement in the spring. At some of the 
lower elevations (depending on the weather in any given year and specific location), harvesting of root 
crops could begin as early as mid-March and continue until mid-July (Ames and Marshall 1980:32), 
although in some years root crops could not be harvested until mid-May (Marshall 1977:47).” 

“Cous was one of the earliest root crops harvested, sometimes at large communal fields and in 
conjunction with other Plateau groups. Large quantities of cous were gathered and stored for winter food. 
In the late spring camas was harvested in small quantities in the late spring. In early summer, a 
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considerable amount of camas was amassed and prepared for storage (Horr 1974:332, Spinden 1908:201). 
In addition to prepared and dried crops and salmon, deer and elk were dried into jerky (Horr 1974:367).” 

“By summer, Plateau bands were fishing, hunting, and gathering resources and living in camps in the 
mountains (Chalfant 1974:106; Horr 1974:333). Late summer was a time for huckleberry harvesting, 
trapping of beaver and other small game on the mountain streams, hunting, further cous harvesting in the 
mountains, salmon fishing, and gathering of camas, bitterroot, chokecherries, hawthorn berries, and wild 
carrots closer to the rivers. During autumn, bands were involved with final preparations for the winter 
(Chalfant 1974:108), including activities such as storing harvested food and settling in for the winter.” 

“Winters were sedentary in comparison with the rest of a year. Movement of bands was more 
restricted over time and distance. Winter subsistence was based on stored roots, bulbs, dried fish, and 
jerky. This prepared food was supplemented by fresh game and some fresh fish. Winter was a time for 
repairing and manufacturing items for use and exchange (Anastasio 1972:137).” 

“Late winter and early spring were frequently periods of short food supplies, especially if fall and 
winter hunting had been light. Nearly all the Plateau languages contain words referring to famine and all 
the Plateau cultures knew of emergency food items. As early as possible, the cycle began anew (Anastasio 
1972:137).” 

“With the introduction of the horse, the Cayuse “joined with those Nez Perce who, adopting an 
equestrian mode of life, seasonally traveled with the Flathead and others in ‘going to buffalo’ on the 
Plains. Some Umatillas and Walla Wallas also took part in those expeditions, while others maintained a 
riverine orientation, supplemented by the use of the horse in seasonal hunts” (Stern 1998:396).  By early 
historic times, stock-raising had become an important part of the Cayuse economy, as it also had for 
certain of the eastern Sahaptain groups. The Cayuse utilized the extensive bunchgrass prairies and 
meadows found in their territories for pasture and grazing at various periods throughout the year” (Burney 
1985:17).” 

History 

“For a good discussion of the history of the Columbia Plateau, see Meining (1968).” 

Waitsburg (pages 11-13) 

“In 1859, Robert Kennedy arrived to farm the rich bottomlands of the Touchet valley in the 
Waitsburg area (Lyman 1901:134). Anderson Cox settled on Coppei Creek in 1861 (Orchard 1976:11). In 
January 1863, Cox made an attempt to start a town at Coppei, south of the present site of Waitsburg, 
which was established in 1865 near the confluence of Coppei Creek and the Touchet River. When 
Waitsburg was established, Coppei’s post office moved there and Coppei went into decline (Lyman 
1901:134).” 

“The founder of Waitsburg was Sylvester M. Wait, who built a mill on the Touchet River in 1864 to 
grind the local wheat into flour. …Local landowners W.P. Bruce and Dennis Willard gave ten acres of 
land to Wait for his mill. Wait invested $14,000 of his own money, but his debt was quickly repaid: wheat 
was $1.50 a bushel and could be sold as flour for $14 a barrel (Lyman 1901:134). The Walla Walla-
Lewiston stage route ran through town, allowing flour both from the mill and unprocessed wheat to be 
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shipped to the mining districts in Idaho and northeastern Washington. William Smith, a teacher and also 
the first postmaster, opened the first school in the Waitsburg area in April 1865. When it became 
necessary to select a definite name for the post office (the place had been known variously as Wait’s Mill, 
Waitsburg, and Horsehead City), Smith suggested Delta (Lyman 1901:135). In 1868, the residents voted 
to change the name to Waitsburg (Orchard 1976:11).” 

“W.P. Bruce platted the town on February 23, 1869, and the 1870 census showed 109 residents. 
Anticipating the division of Walla Walla County, the citizens of Waitsburg petitioned Olympia in 1869 to 
become the seat of the new Columbia County. However, Waitsburg was too close to Walla Walla and on 
the far west side of the proposed new county, so it was not chosen (Lyman 1901:105).” 

“Platt A. and William G. Preston arrived in Waitsburg in 1870 and purchased Wait’s mill (Lyman 
1901:135). The town grew steadily during the following decade. The Waitsburg Weekly Times was 
established in March 1878, with B.K. Land as the first publisher (Lyman 1901:232). The town census in 
1880 showed 248 residents. The Washington territorial legislature issued a charter to Waitsburg in 1881; 
Waitsburg is the only city in Washington that still operates under a territorial charter, which was revised 
in 1886 (Lentz 1977). In 1881 the town included: two hotels, four saloons, four general merchandise 
stores, one furniture store, two drug stores, one hardware store, one variety store, one brewery, one 
harness and saddlery shop, two livery stables, two blacksmith shops, one jewelry store, one meat market, 
one flour mill, one planing mill, one castor mill, one corn meal mill, a Masonic hall, a post office, a 
telegraph office, an express office, a railway station, a school house, and two churches (Lyman 
1901:135). A fire destroyed a large portion of the business part of town later that year.” 

“By 1890 there were 800 people living in Waitsburg. The Waitsburg Gazette was founded in 1899, 
with R.V. Hutchins as editor and proprietor (Lyman 1901:232). In 1900, the population of Waitsburg was 
1,059. There were 345 students and seven teachers in the public school. The city had water works fed by 
gravity from Coppei Creek, telephones, and electric lights (Lyman 1901:136). Waitsburg continued to be 
dependent on the railroad for shipping goods. In 1895, 10,168 tons of freight were shipped out, and 637 
tons were shipped into Waitsburg.” 

“Wait’s Mill, renamed the Washington Flouring Mill under the ownership of Platt A. and William G. 
Preston, became the foremost industry of Waitsburg, based on the large amounts of wheat grown in the 
vicinity (Lyman 1918:439). In 1881, William B. Shaffer joined the firm, which became incorporated as 
the Preston-Shaffer Milling Company in 1911 (Orchard 1976:22). The mill building operated 
continuously for 92 years until 1957, after which it was used for offices and storage until 1985 
(Washington Trust for Historic Preservation 2007).” 

“According to John Leier of the U.S. Army Corps of Engineers, a levee was built in 1951 along the 
Touchet River with leftover tailings from a snagging and clearing operation to clear rocks and debris from 
the river. The levee’s purpose was to prevent catastrophic flooding. Most recently, the U.S. Army Corps 
of Engineers rebuilt the levee after 1996 floods.” 

Transportation (pages 9-11) 

Editor’s Note: The 1881 Railroad ran north of the Touchet River at river mile 42.5 

“…the OR&N …[built] a railroad from Walla Walla to Dayton (Lewty 1987:76). This line 
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started out from an elevation of 906 ft. at Walla Walla, passed over 
higher ground north of the city, and descended to a crossing of Dry 
Creek at Valley Grove. It then climbed northward through the hills to 
mile 17 and dropped abruptly into the Touchet Valley. Bridging the river 
just west of Prescott, the railway to Dayton proceeded eastward through 
Bolles Junction to the established town of Waitsburg [Lewty 1987:76] 

passing just north of the project area. From Bolles Junction (west of the project area), OR&N built its 
Palouse line north to the Snake River (Lewty 1987:76). By the fall of 1880 the line had been graded 
between Walla Walla and Dayton (Lewty 1987:77) and to Grange City on the Snake River by the spring 
of 1881 (Lewty 1987:77). Tracks began to be laid in May of 1881. Service to Dayton began on July 24, 
1881 (Lewty 1987:79).” 

Editor’s Note:  The 1888 Railroad crossed over the Touchet River at RM 44, just upstream of the Preston 
Ave. (Highway 12) Bridge. 

“Walla Walla citizens also wanted wheat to travel to Puget Sound (via the Northern Pacific) rather 
than to Portland (via the OR&N) because Portland was an inferior port and thus farmers had to pay extra 
money to get their product out to sea (Lewty 1995:84). Therefore, the people of Walla Walla decided they 
wanted another line from the Northern Pacific to Walla Walla. The Oregon & Washington Territory 
Railroad (O&WT), organized by George W. Hunt, was originally an independent company from the 
Northern Pacific, but was regarded as friendly to the Northern Pacific (http://www.pnwc-
nrhs.org/rrhistory/rr-history-NP.html). Once Walla Walla agreed to “free right of way and depot grounds 
and a subsidy of $100,000” (Lewty 1995:80), the citizens of Dayton sought to extend the line to their 
town.  The O&WT agreed to the plan, for another $75,000 subsidy (Lewty 1995:84), and the line was to 
reach Dayton by December 1, 1889. The route, which is east of the project area, was as follows:” 

The Dayton extension of the O&WT left Walla Walla in a northeasterly 
direction and passed over higher ground to Sapolil. Taking up an 
alignment on the east side of the Dry Creek Valley it then climbed into 
the foothills of the Blue Mountains. Just beyond Dixie the railway 
crossed the two forks of the creek and climbed steeply north to reach a 
summit more than 1,900 feet above sea level at Minnick. From that point 
the line made a sharp descent to meet and cross Coppei Creek. It then 
followed the right bank of that stream down to a confluence with the 
Touchet at Waitsburg. Due to the enclosed nature of the Touchet Valley, 
the Hunt road immediately crossed the river and took up an alignement 
on the north or west side [Lewty 1995:80]. 

“On March 24, 1888 Hunt began work. As Lewty (1995:81) says, “By the end of June 1888 workers 
had graded the line as far as Eureka Junction and laid 12 miles of track. The focus of construction activity 
then shifted to the section between Eureka and Climax, where ‘armies of workmen’ were assembled to 
carry out extensive rock work and build the bridge across the Touchet River…[In October 1888] other 
forces finished both the 40-foot-high temporary bridge over the Touchet River and the long, deep cut near 
Climax.” On December 19, 1888 the “construction train reached the Walla Walla municipal boundary” 
(Lewty 1995:81). Passenger service began on March 19, 1889 (Lewty 1995:83). On November 14, 1892 
the Washington & Columbia River Railroad (affiliated with the Northern Pacific Railroad) purchased the 
O&WT in foreclosure sale. On June 18, 1907 the Washington & Columbia River Railway merged with 
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the Northern Pacific (http://www.wsrhs.org/date). Parsley (2001:315) indicates, “These old Hunt lines 
were abandoned by the Northern Pacific when they could no longer compete with the barges and 
trucking. The tracks were removed in about 1975.” 

Historic Maps and Ownership of the Project Area (pages 12-14) 

“Review of the General Land Office maps for the project area indicates it was originally surveyed in 
1860 (see Figure 1). This map shows Touchet River generally in its current location with trails on the 
north side of the river. The Patton house is approximately one-quarter mile upstream of the project area. 
General Land Office land patent records indicate John C. Lloyd purchased the south half of the northeast 
quarter of Section 9, Township 9 North, Range 37 East, WM on April 1, 1865. Albert G. Lloyd claimed 
the south half of the northwest quarter of Section 9, Township 9 North, Range 37 East, WM on May 2, 
1870 under the Homestead Act. The Homestead Act (12 Stat. 392-394) of May 20, 1862 provided settlers 
with 160 acres of surveyed public land subsequent to residing on the parcel for five continuous years and 
payment of a filing fee.” 

“Albert Gallatin Lloyd was born in Missouri in 1836 and moved to Benton County, Oregon in 1845. 
In 1855 he joined the Oregon Volunteers under Colonel Kelly and fought the Walúulapam in the Battle of 
Walla Walla (Orchard 1976:13). During the winter he spent at Fort Walla Walla on Mill Creek, Lloyd 
returned to the Touchet River and identified a place near the confluence of Coppei Creek and the Touchet 
River that he wished to settle. When discharged from the Volunteers, he returned home to the Wilamette 
Valley. In 1858 Lloyd married seventeen-year-old Lois Jasper (originally from Lexington Kentucky) in 
Corvallis, Oregon. Also in 1858, A.G. and his brother John Lloyd bought 400 cattle, drove them to the 
Touchet River valley, and built a cabin. As treaties with area tribes had yet to be ratified and the property 
was used by the Weyíiletpuu and/or the Walúulapam, “Lloyd negotiated a solution suitable both to him 
and the Indians, enabling him to hold the land until the Homestead Act gave him title to it. Under the 
agreement, the Indians gained permanent camping rights in the cottonwood grove which borders the river 
and although this has been made use of but very little in recent years, it remains an obligation which all 
future owners of the property must assume” (Orchard 1976:14-15). A.G. Lloyd returned to the Willamette 
Valley and spent the winter there with his family; in July of 1859 he and his family moved to the Touchet 
River. The Lloyds developed herds of cattle and horses that numbered in the thousands; they also planted 
fruit orchards and grew vegetables to sell to people passing through. Lois Lloyd, noting that their property 
was a one day trip from Walla Walla, turned their house into a place where miners and packers “obtained 
meals, lodging, supplies of cured meat and vegetables and even got their clothes laundered” (Orchard 
1976:15). A.G. Lloyd was a representative to the Territorial Legislature four times, where he focused on 
agriculture and education issues.” 
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Figure 1. 1860 General Land Office cadastral plat maps of a portion of Township 9 North, Range 37 
East, WM. Map on file with the Bureau of Land Management.  Available from URL: 
http://www.blm.gov/or/landrecords/survey/yPlatView1_2.php?path=PWA&name=t090n370e_001.jpg as 
accessed 3/17/09. 

“Ogle (1909) provides additional information about the landowners in the project area (see Figure 2). 
A.G. Lloyd owned the western portion of the project area, both north and south of the Touchet River. Joel 
Woods owned the portion of the project area immediately west of the center of the section. Henry Hauter 
owned the portion of the project area east of the center of the section. A road generally in the same 
location as Washington State Highway 124 is shown in Section 9, as is a portion of today’s Knotgrass 
Road, which runs north/south along the center of Section 9. Today’s Bolles Road is also generally in the 
same place as a road shown on the map north of and parallel to the Touchet River. Today’s Union Pacific 
Railroad line is labeled Oregon Railroad and Navigation Company (OR&N).” 
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Figure 2. Ogle (1909) map showing land ownership in a portion of Township 9N, Range 37E, WM. 

“Metsker (1931) shows A.G. Lloyd owning the western portion of the project area and G.M. Lloyd 
(one of A.G. and Lois Lloyd’s sons) owning the parcel formerly owned by Joel Woods (Figure 3). 
Wesley A. Lloyd (another son of A.G. and Lois Lloyd) owned the eastern portion of the project area. 
Cultural features are generally the same in the immediate vicinity of the project area, although today’s 
Knotgrass Road is shown as more developed than depicted in Ogle (1909).”  

 
Figure 3.  Metzger (1931) Map showing a portion of Township 9N, Range 37E, WM. 

2.8 



 

“Metsker (1961; Figure 4) shows E.N. Aldrich (A.G. and Lois Lloyd’s daughter Angeline married 
F.J. Aldrich and had two sons, Eric and Elmo [Orchard 1976:14]) owning the western portion of the 
project area; G.M. Lloyd continued to own the land just west of the center line of Section 9 and Caroline 
M. Lloyd owned the eastern portion of the project area. Knotgrass Road is no longer shown as crossing 
the Touchet River in the project area.”  

 
Figure 4.  Metzger (1961) Map showing a portion of Township 9North, Range 37 East, WM. 

 

“Today, the Aldrich Sisters Partnership owns the western portion of the project area, Paul and Bernice 
Lommasson own the northern portion, and Perry and Darlene Dozier own the eastern portion (Walla 
Walla County Tax Assessor, http://wallawallawa.mapsifter.com/Mapsifter/default.aspx).” 

Editor’s Note:  Brenda and William Baker also own land on the north and south side of the river, 
upstream of the “dogleg” eroding riverbank at RM 42.5. The mapsifter aerial photograph of this property 
is out of date according to the Walla Walla County Assessor’s Office. 
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3.0 Geology of the Touchet River Valley  

Alex Amonette1 

Background:  The geology of the assessed area (RM 45-42.2) of the Touchet River Valley (Figure 1), 
from the east end of Waitsburg (Figure 2) and on westward to RM 42.2 (Figure 3), was formed by fire, 
pressure, wind, and the flooding and erosional processes of Touchet River and its numerous tributaries. 
How old is this valley?  How does the geology affect the Touchet River?  Why is there a convergence of 
so many streams at Waitsburg?  To answer these questions, we need to understand the regional and local 
geology.  This section presents this geology. 

 
Figure 1. View of the Touchet River Valley assessed area facing east (top) showing the Touchet River, Coppei and 
Wilson Creeks, local topography, agricultural and residential land use, Waitsburg, and local road and railroad 
network. Old river channels can also be seen in the lower right. Beginning in the 1800s humans have fundamentally 
changed the river and creeks from multi-channel networks to the meandering single-channel forms in evidence 
today, dramatically reducing their biodiversity. 

                                                      
1 We are indebted to Karl Fecht, Dr. Stephen Reidel, and Bruce Bjornstad who generously provided information for this report.  
Mr. Fecht conducted a geological field trip to the valley with Brent Potts and Alex Amonette on June 23, 2008 and the notes from 
that field trip are included in this section of this report. Mr. Fecht also kindly provided a review of this section of the fluvial 
geomorphic survey. 
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Figure 2. View of the Touchet River Valley facing west from 
atop Buttercup Hill above RM 45 on the Touchet River, 
overlooking Waitsburg (foreground), elevation 1275.37 feet 
above sea level2 and the three-mile assessed reach (RM 42.2, 
arrow). The Touchet River meanders through this the town and 
valley and is joined from the South at RM 44.5 by Wilson Creek 
and at RM 43 by Coppei Creek.  Once abundant with salmon, 
beaver, otter, wolf, grizzly bear, deer, numerous species of birds 
and other wildlife, the river ecosystem has been dramatically 
altered by humans since the 1800s.  
 

Figure 3.  Aerial photo facing south at RM 42.2 (arrow). The 
headwaters of the Touchet River (near Deadman Peak, elev. 
5873 ft mean sea level3) are in the Blue Mountains, shown in the 
background.  Highly erodible loess soil4, extending 246 ft deep in 
places, covers the rolling hills. The valley floor, a mile wide in 
places, was shaped by the Touchet River that flows due west 
(flow is from left to right in photograph). The rolling hills indicate 
very old topography. Most of the riparian vegetation and all of the 
native shrub steppe vegetation has been taken away by humans 
since the 1860s. 

Regional Events:  When the early Rocky Mountains began to form, about 150 Million years ago (Mya) 
on what was then North America’s west coast, the Touchet River Valley and Waitsburg did not exist.5  At 
that time, the ocean floor sank through the trench that formed as the North American continent moved 
westward and collided with the Pacific Ocean plate through the process of plate tectonics.  Remember 
that from 230-65 Mya was the Age of Dinosaurs.  Let’s fast forward to 100 Mya.  This is when the family 
Salmonidae evolved and when the microcontinent Blue Mountains — accreted terranes — docked onto 

                                                      
2 National Geoditic Survey, Designation V 47, PID SA 0250, Walla Walla, WA, USGS Quad Waitsburg 1967, 46 16 24 N, 118 
09 21 W (NAD 83 [1986]). Data reported from 
 URL: http://www.ngs.noaa.gov/ngs-cgi-bin/Craig/map_ds.prl, as accessed 11/25/08. 
 
3Bureau of Reclamation, Draft Environmental Statement on the Touchet Division, Walla Walla Project,  
February 1977, p. 32. 
 
4 “Soil losses of 0.3 to 0.4 cm/yr are common, and erosion of 1.4 to 2.7 cm/yr occurs on steep slopes.” Excerpted from Carson 
and Pogue, “Flood Basalts and Glacier Floods: Roadside Geology of Parts of Walla Walla, Franklin, and Columbia Counties, 
Washington,” Washington State Department of Natural Resources, Washington Division of Geology and Earth Resources 
Information Circular 60, January 1996. 
 
5 A thumbnail sketch: the age of the earth is about 4.5 billion years old.  Oxygen atmosphere developed about 2.2 billion years 
ago (Bya).  About 1.2 Bya, Rodinia, one of several giant supercontinents that formed during geologic time existed.  About 1.5 
Bya, the Belt basin formed in Montana and North Idaho and about 800 Mya, Rodinia rifted apart. At that time, the coastline of 
North American ended in Idaho, where Pullman stands today, and made parts of Eastern Washington beachfront property.  
Waitsburg’s location was ocean!  To learn about the rest of the geologic story, recommended reading on the origin of the Pacific 
Northwest can be found in: Alt and Hyndman’s Northwest Exposures: A Geologic Story of the Northwest, 1995, Mountain Press 
Publishing Company, Missoula, MT; online at the Burke Museum’s website: 
http:www.washington.edu/burkemuseum/geo_history_wa/; and, regarding Rodinia, see “Gateway to Rodinia,” by Cherie Winner. 
This work discusses geologist Jeff Vervoort and John Goodge’s recent work dating rocks from the core of the ancient 
supercontinent of Rodinia, in Washington State Magazine’s Winter 2008/09 issue, p. 11.  
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the continent6.  Parts of them were “a group of islands far out in the Pacific Ocean long before they 
became part of North America” (Alt and Hyndman 1995).  Fast forward to 38 Mya and the formation of 
the ancestral Cascade Range.  The Cascade Range formed relatively low topographic relief, allowing 
maritime rains to fall in Eastern Washington and our climate here was subtropical and the region was 
pretty wet. 

Fast forward to 17 Mya.  This was a geologic period of cataclysmic basalt lava flooding over our region 
(Figure 4).  The approximately 300, “absolutely outrageous” (Alt and Hyndman 1995), immense, 
Columbia River Basalt Group (CRBG) lava flows erupted from 17-6 Mya.  During this time period, about 
15 Mya, prairie grasses evolved.   

The flood basalt flows came from fissures in the earth’s crust originating in the area where SE 
Washington, NE Oregon and Idaho converge.  In eastern Washington alone, the CRBG covers an area of 
tens of thousands of square miles and contains more than 200 mi.3 of lava (Alt and Hyndman 1995).  
“They extend to a depth of over 16,000 ft (5 km) with a combined estimated volume of 67,300 mi.3  
(174,300 km3)” (Tolan et al. 1989 as cited in Last et al. 2008, p.3).  In order, the major flows that 
inundated the Touchet River Valley are: the Imnaha (17.4-10 Mya), Grande Ronde (16.5-15.5 Mya), 
Wanapum (14.5-13 Mya) and Saddle Mountain basalts (14.5-6 Mya).  Between the Grande Ronde and 
Wanapum flow is the “Vantage” horizon.   

The Wanapum flow is made up of the Eckler Mountain (15.6 Mya, consisting of the Robinette Mountain 
flow, Dodge flow, and Shumaker Creek flow), Frenchman Springs (15.5 Mya, consisting of the Lyons 
Ferry, Sentinel Gap, Two Sisters, Silver Falls, Ginko, and Palouse Falls flows), Roza (14.9 Mya) and 
Priest Rapids (14.5 Mya, consisting of the Lolo and Rosalia flows) flows.  The Wanapum is the last basalt 
flow we find at Waitsburg, dating from 13.5 – 13 Mya.  In the Touchet River Valley within the study area 
we find only the Frenchman Springs (Wanapum) and Grande Ronde basalts (Karl Fecht, personal 
communication, May 1, 2008). 

During the early eruptions of the CRBG the area remained a subtropical climate with much of the area a 
boggy environment.  During and following the CRBG volcanism, the climate of eastern Washington 
gradually changed from a wet, warm, subtropical environment to a drier climate, primarily due to the 
uplift of the Cascade Range from the continued movement of the North American Plate over the Juan de 
Fuca Plate.  The Cascade Range structurally and volcanically grew in elevation and the higher relief 
Cascades created a rain shadow that limited the amount of the maritime precipitation in the intermontane 
basin between the Cascade and Rocky Mountains.  The climate became drier.  The Blue Mountains 
uplifted from 6-15 Mya to form a regionally broad topographic and geomorphic feature.  At the same 
time, the Columbia Basin was subsiding.  It sank under the weight of the Grande Ronde flows (Alt and 
Hyndman 1995).  The Basin still subsides at a rate of 40 meters (131.2 ft) per million years. 

When you take a hike in the Blues, you will see canyons that are 2000 ft deep.  But 15 Mya, the whole 
region was a relatively flat, featureless plain.  The Rockies formed a paleoslope and the basalt flows ran 
in a north to west direction down this paleoslope7 to the Pacific Ocean.  When the Blues uplifted, the 
basalt flows started filling up their and covered up the topography.   The Palouse Slope keeps the impetus 
for the westward slope of the lava flows.  Many tributaries intersect at Waitsburg and the rivers in the 
region flow generally westward down the Palouse Slope.  The primary “control” for the tributaries is the 
Palouse Slope, built up from basalt. 
                                                      
6 Alt and Hyndman, 1995, Op. Cit. 
 
7 There are four paleoslopes: the Palouse (east, and largest), Okanogan (north), Anticlinorium Blue Mountains (south) and 
Cascade Slope (west).    
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What happened to the streams during the basalt flows?  They and all their life were snuffed out for several 
million years until the streams would begin to flow again and etch their channels into the basalt bedrock.  
Another eruption would occur; a basalt flow would cover the area and wipe out all the life in and 
evidence of the stream.  The streams would flow across the basaltic terrane, begin to etch their way into 
the landscape again, erode their channels, and recreate a riverine ecosystem.  

 
Figure 4.  Geologic Map showing units in the Touchet River Valley Watershed – Waitsburg Area.  From Schuster et 
al. (1997): “Mvw = Wanapum Basalt – basalt flows: fine to coarse-grained; microphenocrysts, phenocrysts, and 
glomerocrysts consisting variously of plagioclase, olivine, or, rarely, augite. Consists of the Priest Rapids, Roza, 
Frenchman Springs, and Eckler Mountain Members. Mvg = Grande Ronde Basalt – at least 120 flows; makes up 
87% of the volume of the CRBG; groundmass contains plagioclase, augite, and pigeonite.  Qa = Quaternary 
alluvium (non glacial deposits)  – clay, silt, sand, and gravel deposited in streambeds and fans; varied thickness and 
sorting; includes terraces and organic deposits in places; commonly includes reworked loess, outburst flood 
deposits, Mazama tephra, Ellensburg Formation and Ringold Formation sediments, and rounded to angular basalt 
clasts. Ql = Quaternary loess (Periglacial deposits) – eolian silt and fine sand; locally includes clay, multiple caliche 
horizons, paleosols, tephra beds, silcrete, and cambric horizons; predominantly composed of angular quartz grains 
with lesser amounts of feldspar, mica, and hornblende...” NB: silcrete (salicious cement or silica crete) contains iron, 
calcium and silicon. 
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The Hite fault is another important geologic feature of the area (Figure 5).  The feature is northeasterly-
striking and is actually a fault zone composed of a number of faults.  It is oriented N 55°W along the front 
of the Blues and “dies out” to the northeast near Lower Granite Dam on the Snake River (Tolan and 
Reidel 1989).  During the Grande Ronde basalt flow time, the Blue Mountains were rising, forming a 
significant scarp along the Hite fault.  The Hite fault has a dramatic impact on river flows in front of it.  
Numerous river and creek systems (i.e., Dry Creek, Touchet River, and Tucannon River) originate from 
the steep escarpment along this fault. There are volcanoes located on top of the Hite Fault! 

 

Figure 5.  The Touchet River Watershed and Hite Fault System in the Blue Mountains. North is at the top of the 
figure. 

Local Geology - The Touchet River Valley, RM 45-40:  The study reach is in a mature fluvial valley 
with a well-developed floodplain bounded by gentle rolling hills.  There is a well-developed dentritic 
drainage network upstream of the study site.  Much of the surface material in the study area is loess soil, 
derived from previous glacial activity, and re-deposited by wind.  Underlying the loess soils is bedrock 
comprised of basalt. 

The study area is located in the southeastern portion of the Palouse Slope at the foot of the Blue Mountain 
anticlinorium, a large anticline on which major folds are superimposed (an anticline is a fold that is 
convex upward and a syncline is a fold that is concave upward).  The Touchet River flows northwest from 
the Blue Mountains to Dayton, where it flows generally east to west down the Palouse Slope before 
turning south at Lamar and drains into the Walla Walla River Valley.  Millions of years ago, it may once 
have flowed west similar to other streams in the region having a westward trend (Bruce Bjornstad, 
personal communication, March 2008).   

The current Touchet River is a low sinuosity, straight river type, with numerous bars attached and mid 
channel bars that are low to moderately vegetated with trees, shrubs and grasses.  Local engineering 
controls in the form of levees (Figure 7), especially in the vicinity of Waitsburg, regulate flow at high 
river stages.  A series of finger dykes was emplaced on the south side of the channel in 1997 in the 
vicinity downstream of the Touchet River’s confluence with Coppei Creek.  The river’s gradient in the 
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study area is 5-8 meters/kilometer (Anthony Olegario, USFS TEAMS, personal communication, January 
5, 2009).  The Touchet River accounts for 22% of the drainage area of the Walla Walla River Basin, 
which comprises 2,759 sq. miles, and 40% of the basin’s annual runoff (USFWS 2002).  At the Bolles 
Road junction with Highway 124, the drainage area is 361 sq. miles and annual runoff is 
180,300 acre/feet (USACOE 1997). 

The tributary streams (e.g., Coppei Creek and Wilson Creek) originate on the steep northwest facing 
escarpment of the Blue Mountains along the Hite Fault.  The tributary streams flow northwest 
perpendicular to the escarpment and into the east-west trending Touchet River Valley (Figure 5).  The 
gradients are steep along the escarpment before flattening out at the confluence with the Touchet River.  
At the confluence, the tributary streams deposit much of their coarse load, forming fan-shaped gravel 
bars.  The tributary streams and alluvial fans have currently forced the Touchet River to flow on the north 
side of this river valley in the study area.  

The Touchet River has incised into the valley starting 13-15.3 Mya and cut through several flows of the 
Wanapum Basalt into the uppermost flow(s) of the Grande Ronde Basalt (Figure 4).  The Touchet River 
Valley in the study area is within the western extent of the Dodge Flow.  The river valley is controlled 
laterally by bluffs along the margins of the valley (Figure 4, 7, 10-11).  Outcrops of these basalts flows 
are common in the river channel and can be seen on the south side at RM 45 (Wanapum) and north side at 
RM 42 (Grande Ronde, see Figure  15).  You can see them on the south valley walls, for example, about 
one mile west of Waitsburg on Highway 124 (Grande Ronde), and in the uplands.  About 0.8 miles up 
Lower Waitsburg Road on your right (northwest) you will see the top of another basalt flow.  These are 
also very visible in quarries on Bolles Road just west of Main Street (Figure 16) and ¼ mile east of town 
on Whoopemup Hollow Road (Figure 17).  Bedrock outcrops along the streambanks (Figure 15) and on 
the channel bottom act as hydraulic controls that slow down the entrenchment of the river channel. 

The present day Touchet River occupies only a portion of the river valley suggesting there has been 
increased runoff sometime in the geologic past.  The Touchet River Valley is primarily filled with 
alluvium (Figure 4).  The main channel has gravels and the adjacent floodplain has a thin veneer of 
overbank alluvium and loess (Figure 4 and 6).  These sediments are exposed along the banks of the 
modern river and there are exposures on road cuts and farm fields in other parts of the river valley. The 
gravels in the river and tributary streams are made up of the Wanapum and Grande Ronde basalts that 
have been eroded away by the river over the past 15 million years.  Outside the river valley, loess overlies 
the Columbia River Basalt (Figure 4) and provides rich agricultural soil (Figure 8-12) primarily used for 
growing wheat since the 1850s.  Other primary crops grown in the region have included alfalfa, hay, 
asparagus, and apples.  In the study area, spring runoff does not appear to result in erosion and scouring 
into the bedrock along most of the river valley.  The river supports temporary depositions of alluvium in 
the valley and then reentrainment and transport down the river valley and into the Walla Walla River 
during spring floods. 

In the Touchet River valley, the major deposits of geologic materials, from the late Miocene (post 
Wanapum basalt) to early Pleistocene in age, have not been observed, suggesting either active erosion or 
deposition/transport of sediments.  This is due to its position on the gentle westward dipping Palouse 
Slope which is elevated above major sedimentary depocenters (i.e., Walla Walla River Valley, Pasco 
Basin) and below the steep terrane and active erosion into the basaltic bedrock.  The Touchet River 
Valley in the study area is located south of the scabland tract and was not inundated by the Ice Age 
(Pleistocene) cataclysmic overland flooding8. 

                                                      
8 The Waitsburg area (elev. 1275 ft) was probably not affected by the Missoula Floods that occurred 2 Mya and 13, 000 years go.  
The known elevation of the floods was 1220 ft in Pasco.  But the lower end of the Touchet up to Prescott did experience the 
Missoula floods and reset the history for fish in the Touchet River Watershed. Brent Potts has found glacial erratics on the 
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Figure 6.  Hydrologist Michael McNamara and Fisheries Biologist Brian Bair (both with USFS TEAMS who, with 
Anthony Olegario, conducted the fluvial geomorphic assessment of RM 45-42.2) stand on the north bank of the 
Touchet River at RM 45.  Shown are rounded river gravels and cobbles in the bank overlain with loess.   

There is considerable and active bank erosion along the Touchet River due to both natural riverine 
processes and unnatural anthropogenic (agricultural and engineered, such as dikes and levees, channel 
clearing, and logging of the riparian trees) activities.  Many of the alluvial banks and bars of the Touchet 
River and its tributaries in the river valley form low relief topography that have the potential to be easily 
flooded during Spring runoff, causing towns and fields in low lying areas to be inundated and for the 
avulsion of the river to new channels within the river valley. 

Figure 7 shows the valley wall to valley wall channels that make up the multichannel morphology 
that is natural to the Touchet River. Levees can be seen adjacent to the river channel and a tributary of 
Coppei Creek, plowed under since the 1920s, is visible.  This tributary used to flow west through the river 
valley to the Touchet River near the junction with Bolles Road at RM 40 and is a dramatic example of the 
human impacts to the river and its hydrological system.   

Soils:  Quaternary9 Alluvium (Qa) (i.e., loose soils deposited by streams) soils in the floodplain (Figures 
3 and 6) and at RM 42.5 consists of clay, silt, sand, and gravel deposits in streambeds and fans of varied 
thickness and sorting.  It includes terrace and organic deposits in places, reworked loess, outburst flood 
deposits, Mazama tephra (air fall material produced by this colossal volcanic eruption 7600 years ago), 
Ellensburg Formation and Ringold Formation sediments, and rounded to angular basalt fragments or 
clasts (Schuster et al 1997).  The older streambed deposits are capped by pedogenic (e.g., processes that 
add or remove soil constituents) carbonates or silcrete.  In places, the cone-shaped fan deposits are 
overlain by and interstratified with loess and slopewash.  Streambed deposits along rivers whose courses 
extend beyond the area covered by the Columbia River Basalt Group include pebbles and cobbles of 

                                                                                                                                                                           
hillsides around Prescott.  The famous Touchet Beds can be seen clearly in road cuts north of the town of Touchet, WA and at the 
Touchet River’s confluence with the Walla Walla River.   
 
9 Quaternary refers to the time period spanning 1.805 +/- 0.005 million years ago to the present. 
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quartzitic, granitic, metamorphic, and volcaniclastic rocks; normal to reversed magnetic polarity (Baker 
and others, 1991, p. 233, as quoted in Schuster et al. 1997). 

In general, the stream channel from RM 42.7 to RM 42.2 within the assessment reach can be 
characterized as river wash, coarse sand and gravel bars which generally extend up to three feet above the 
stream elevation.  The soils along the Touchet River in the southern portion of the proposed project area 
at RM 42.5 consist of Onyx Silt Loam.  A description can be found in Harrison et al (1964): 
 

“Onyx silt loam, 0 to 3 percent slopes (OnA).  Large areas of this soil occur along Spring Creek, Dry 
Creek, and the Touchet River; a small acreage occurs along the minor streams. Much of this soil is 
near the high water line and may be flooded for a few days every 10 or 15 years.  Profile in a 
cultivated field in Spring Valley about one-half mile east of Hadley Station:   

“0 to 9 inches, brown silt loam, dark brown when moist; very fine, granular structure; soft when dry, 
very friable when moist; neutral.  9 to 28 inches, brown silt loam, dark brown when moist; massive; 
soft when dry, very friable when moist; generally in layers that are from one to several inches in 
thickness; neutral.  28 to 60 inches +, pale-brown silt loam, brown when moist; massive; soft when 
dry, very friable when moist; lenses of coarse-textured material; strongly stratified; mildly alkaline.” 

Other soils in the assessed reach consist of Yakima gravelly silt loam (southwest part) and the Walla 
Walla series (north part).  Described by Harrison et al (1964) Yakima gravelly silt loam is: 
 

“Yakima gravelly silt loam, 0 to 3 percent slopes (YkA).-This soil is mostly along Mill Creek, just 
above the city of Walla Walla, and along Cottonwood Creek.  Representative profile: 

“0 to 6 inches, grayish-brown gravelly silt loam, very dark grayish brown when moist; about 30 
percent of volume is gravel; granular structure; slightly hard when dry, friable when moist; neutral. 6 
to 13 inches, gravelly loam or silt loam that is slightly lighter than that in layer above; massive; hard 
when dry, friable when moist; neutral. 13 inches +, coarse stream pebbles and cobbles.” 

“This soil is somewhat excessively drained. It is low in fertility and in water-supplying capacity. It is 
moderately rapidly permeable above the gravel and very rapidly permeable in the gravel. Root 
penetration is shallow. Runoff is very slow, and the hazard of erosion is slight.  The soil contains 
enough gravel to make tillage difficult.  The water-supplying capacity is too low for dryland farming.  
Crops require irrigation. When carefully irrigated, the soil produces good yields of strawberries and 
of grass for pasture. (Capability unit VIs-2, dryland; capability unit IIIs-2, irrigated; range site, 
Bottomland, 6 to 12 inches precipitation.)” 

Walla Walla series sediments consist of “well-drained and somewhat excessively drained, medium-
textured soils that have formed in loess on uplands.  Slopes vary from nearly level to steep or hilly.  These 
soils characteristically have a grayish-brown or dark grayish-brown silt-loam surface layer and pale-
brown silt loam subsoil.  They are neutral to moderately alkaline to a depth of 50 to 60 inches, where lime 
is encountered.”  “[These] soils have formed under 12 to 16 inches of annual precipitation, most of which 
falls late in fall to early in spring.  Only a few north-facing slopes, fence corners, and roadside areas have 
escaped cultivation.  The vegetation in these uncultivated areas consists of bluebunch wheatgrass, Idaho 
fescue, Sandberg bluegrass, balsamroot, yarrow, and lupine.” (Harrison et al 1964). 

Climate:  Waitsburg currently enjoys a generally temperate climate but also experiences wide 
temperature variations.  The “Land Use Element, City of Waitsburg” (City Clerk, Waitsburg, WA, 
January 2008) notes that the mean annual temperature is approximately 51°F, with January and July 
averages of 32°F and 71°F, respectively.  There have been extreme temperatures of 109°F and -32°F.  
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The average annual precipitation ranges from 19 inches at Waitsburg to more than 50 inches in the 
mountains.  The average annual rainfall “normals” reported from 1971 to 2000 was 20.88 inches, with a 
high in November of 2.85 inches and low in July of 0.73 inches (NOAA 2007).  Historically, Dice (1916) 
reported the following for Huntsville (approximately two miles east of Waitsburg): Mean Annual 
Precipitation: 21.28 in.; 41.6 in. average snowfall; 81 rainy days. 
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Figure 7.  LIDAR imagery of the Touchet River Valley, RM 45-42.2 with exaggerated vertical scale.  Relic stream and river 
channels can be seen down the center and sides of the valley. The Touchet River (A) flows west from the right side of the figure 
(south) to left (north) side of the valley and is joined at RM 44.5 by Wilson Creek (B) and at RM 43 by Coppei Creek (C).  
Levees (e.g., D1, D2) adjacent to the river extend on the south side of the Touchet from RM 43 at the confluence of the Touchet 
River and Coppei Creek to RM 45 on the south and north side, and are intermittent on eastward to Dayton.  Push up dikes exist 
on the north side of the river between RM 43-44.  Highway 124 (E) is on the right (south); Bolles Road (F) and the active Blue 
Mountain Railroad are on the left (north).  The Blue Mountain RR continues on eastward to Dayton.  Waitsburg sits at the top of 
the figure and the street grid is visible. The sewage lagoon (G) is the rectangle in the lower left third of the figure, adjacent to 
Coppei Creek.  An abandoned railroad crosses the Touchet River at (H) and its raised bed is visible.  An artificial channel (I) has 
been cut near the river at the bottom left of the figure and evidence of artificial river straightening can been seen in several river 
reaches (e.g., J1, J2). In 1865, the Wait’s Mill and millrace (K) was built on the Touchet River.  Figure courtesy of Cindy Shaw, 
Aurelia Press, All Rights Reserved.  Figure is based on LIDAR survey taken by Aero-Metrics, summer 2008.  
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Field Trip Photographs and Notes, Karl Fecht, Brent Potts, Alex Amonette, 6/23/08 

  
Figure 8.  Touchet River Valley facing west towards the bend 
in Highway 124 near its junction with Lower Waitsburg Rd 
and Bolles Rd, taken from Knotgrass Rd. (approximately RM 
42.6).  The Touchet established a floodplain from one edge of 
the valley to the other for the past 15 Million years.  A 
tributary of Coppei Creek also flowed through this valley and 
emptied into the Touchet River by the current Highway 124 
bridge near Bolles Rd.  The Touchet River was here before the 
younger Palouse loess soil deposited and developed.  The hill 
in the background is comprised of the Grande Ronde basalt 
flow. The Touchet River now flows on the north side of the 
valley and the Coppei Creek tributary has been plowed under.  
The land was plowed under since the 1860s for farming.  Prior 
to that, the valley floor was hillier and supported huge clumps 
of bunchgrass, and many shrubs, such as hawthorns, 
snowberries, elderberries, Umatilla gooseberry, and sumac.  

Figure 9.  View facing south east shows the canyon across 
from the end of Knotgrass Road where it intersects highway 
124.  This area is an alluvial fan and is marked Qaf on regional 
geology maps. Geologist Karl Fecht notes this is an old valley 
and its “old topography” is reflected in the gentle rolling 
slopes.  The valley was here well before the 1 Million to 
13,000 year old Missoula Floods and there was an ancestral 
stream here.  Pasco Basin sediments and lake deposits to the 
west were scoured by winds and transported to the east to form 
the Palouse Loess soil that makes up the rich valley farmland.  
The Touchet River has entrenched itself into the bedrock and 
the valley fills up with sediments.  

 

  
Figure 10. View facing northeast taken from a hill composed 
of Wanapum basalt at the end of Knotgrass Rd. on the south 
side of Highway 124 and the valley, one mile west of 
Waitsburg. The City’s sewage treatment lagoon is in 
background on left side of photo. The slight line of trees in 
background before lagoon shows the location of Coppei Creek.  
The Touchet River flows right to left.  The river was a channel 
in Frenchman Springs time (15.5 Mya).  

Figure 11.  View facing northeast just to the right (south) of 
Fig. 10. The Blue Mountains are just visible in the background. 
Waitsburg is covered with trees. Buttercup Hill is most 
prominent hilltop in the background to the left. The Touchet 
River has cut down through the basalt the cut is the outside of 
one of the Touchet’s ancient river meander bends. A basalt 
outcrop is just below the trees in the foreground and indicates 
the river flowed here for many years.  
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Figure 12.  View facing northwest standing on top of hilltop overlooking Touchet River Valley, approximately one mile west of 
the town of Waitsburg.  The site for a stream habitat enhancement project is located at the base of the hill on the Touchet River, 
below the white building, a farmer’s home, on the hillside on the right side of the photo.  The land is currently primarily in wheat 
and secondarily hay production.  The Touchet River bisects the photo, flowing due west at this point.  The Touchet River valley 
is formed as a balance between loess deposits and fluvial deposition, but it is a fluvial dominated valley. Native Americans had 
large gatherings in the large cottonwoods groves on the river in this locale (RM 42.5). 
 

  
Figure 13.  The cheat grass in the foreground covers a terrace 
or a bar adjacent to the Touchet River, south bank, at RM 42.5.  
The river flows directly west here towards the trees in the 
foreground, and then makes a sharp 90 degree bend north (the 
“dogleg”). This area has been proposed for restorative work to 
reestablish the river’s connection with the floodplain and 
replant native vegetation to enhance salmonid habitat. Just 
downstream, the river flows by a basalt “wall” (Fig. 15). 

Figure 14.  Facing downstream at the eroding “dogleg” at 
RM 42.5.  A large gulley extending south from McKay Alto 
Rd. runs to the Touchet River just upstream from this point bar 
and is the site of an old stream crossing.  As the climate 
changes, more water comes out of the canyon and pushes the 
delta out into the Touchet River, adding more stress on the 
eroding “dogleg”, that already is heavily impacted by the 
stream power due to upstream levees and channelization.  Well 
log data and excavations indicate the feature is a gravel bar. 
When the river floods, silt is brought in onto the floodplain, 
which helps reestablish vegetation. This is a deposition area in 
the river.  
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Figure 15.  A Grande Ronde basalt bedrock wall on the north shore of the Touchet at RM 42.4.  At the top of the wall (not 
visible) is the Blue Mountain Railroad.  There is a red color at the top of the flow, then the entabulature, and the colonnade at the 
bottom. It is vesicular at the bottom.  Another flow could exist below the vesicular base.  The river was once at the top of the wall 
near the railroad tracks.  Unless there was a depositional event that filled up the valley, we can assume that the river has just cut 
through the basalt.  The average rate of erosion over the past 13 Million years at this point is calculated by taking the height of 
the wall (29.8 ft) and dividing by 13 Million years, or 2.29 E-06 ft per year! Basalt flows can come out in pulses.  The bottom 
cools slower than the top because of insulating thickness. The base and the top cool the fastest, lithify faster, and have a glassy 
content.  The red rock located at the elevation of the railroad tracks is the same material as the red cobbles in the river.  The river 
cobbles and gravels are comprised of basalt (andesite) and fine-grained sediments are 99-85% basalt. 
 

  
Figure 16. Karl Fecht (left) and Brent Potts (right) at the rock 
quarry located on Bolles Rd, west of Main Street.  The 
Wanapum flow (A) resembles the flow across the valley, about 
a mile west of Waitsburg on the south valley wall. The Dodge 
(breccia) Flow (Eckler Mountain Flow) is represented in the 
Wanapum flow at this location.  (B) Red Soil, Vantage 
Horizon (15.6 Million years old). (C) Grande Ronde Flow. 

Figure 17.  The rock quarry on Whoopemup Hollow Rd, east 
of Waitsburg, is comprised of the Grande Ronde Flow.  
Elevation is 1300 ft.  In this photo it is easy to visualize the 
separate basalt “flows” from east to west. 

A 

B 

C 
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Well Log Data:  Well log data show depths to basalt varying from 29 to 93 ft below the surface within 
the assessment reach (RM 45-42.2).  These wells also show the depth of the basalt extending to depths of 
1001 ft.  Other notable observations regarding the well log data is that the gravel layer (indicating the 
river channel) generally begins 11 ft below ground surface and is from 5-70 ft thick.  Transmissivity 
values of aquifers within the Wanapum Basalt in this region are approximately 30,000 gallons per day per 
foot, according to an October 1979 study (Hydrologic Studies within the Columbia Plateau, Washington: 
An Integration of Current Knowledge, Plates II-12, RHO-BWI-ST-510).  Well log data is publically 
available through the Washington State Department of Ecology, Water Well Log Report Search and View 
(as accessed from http://apps.ecy.wa.gov/welllog/, December 13, 2008.) 

 

 
McKay Alto Rd, Upslope North Side of Bolles Rd at RM 42.5 

 
South Side of RM 42.2 Just Downstream from RM 42.5 

                                                      
10 As accessed January 30, 2007 from URL: 
http://www5.hanford.gov/pdw/fsd/AR/FSD0001/FSD0041/D196007123/D196007123_2405.pdf.  The explanation for 
preliminary transmissivity data states: “Preliminary Transmissivity Data were obtained for aquifers within the Wanapum Basalt 
from specific capacity data for individual wells, as reported within the Washington State Department of Ecology’s well records.  
Transmissivity values were computed by multiplying the pumping-test specific capacity value by 2000 after methods described in 
Thesis (1954).” The references cited is Thesis, C.V., 1954, Estimating Transmissibility from Specific Capacity: U.S. Geological 
Survey Ground-Water Note No. 24. 
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South Side of Touchet River, at the End of Knotgrass Rd, RM 42.7 

 
South Side of Touchet River, RM 42.7 
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North Side of Touchet River, RM 43.6 
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South Side of River Near RM 42 
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4.0 Interviews With Landowners and City of Waitsburg 
Residents, Touchet River Mile 42.2-45 Interview Notes: 
Thoughts, Comments, Observations, and Suggestions 

Editor’s Note:  I met with landowners along the Touchet River and area residents and asked about flooding, 
farming, history, land use, fishing, wildlife, vegetation, suggestions for river management, how the Touchet River 
and Coppei Creek have changed, and anything else they wanted to share.  Several of the people interviewed have 
lived in Waitsburg for fifty years or more and a few for more than seventy years.  Their thoughts, comments and 
observations are invaluable sources of qualitative data about the 1996 flood, the current behavior of the Touchet 
River, Coppei Creek, the state and decline of salmon, and land use practices.  The information they provided was 
used in making the Summary Table of Changes to and Effects on  the Touchet River and Coppei Creek in Part 6.  
Several people offered excellent suggestions for restoration of salmon, and river and floodplain management.  All 
interviews are direct quotes or as written by the interviewees and all are used with written permission.  I have added 
some photographs to illustrate the areas they discuss – Alexandra Amonette. 

 

Elmer Hays – former Public Works Director, City of Waitsburg, 9/22/08 

“The river is constantly in motion.” 

History:  “The Nez Perce Indians came down to fish at the location of RM 42 on the south side of the 
Touchet even in the 1930s.  Where the landowner has built a house there was a spring there.  They 
camped at the spring and fished right there.  They had a trail here — the Nez Perce Trail — and Lewis 
and Clark walked along it through here and on through Waitsburg.  Waitsburg is built on a Nez Perce 
Council grounds.  When it was built, Coppei Creek ran into where the City Park is now located.  Once we 
had to dig up a sewer and we dug up a Hudson’s Bay Company ax that the fur trappers had traded to the 
Indians.  Whitman College traced it back.  It’s at Whitman College now or has been given back to the 
tribe.  I was friends with a fellow from the Umatilla Tribe (Editor’s Note:  Confederated Tribes of the 
Umatilla Indian Reservation) and we were in the service together.  Every time we had to dig something in 
the City, a sewer or something, a tribal member was present because we always were finding artifacts and 
things.”  

 
Figure 1. Waitsburg, 2/19/09, View Facing North From Base of Reservoir Hill. Main Street and Bridge is on the 
Right.  The mill and original town site area is at the base of the hill. The City Park is on the north (far) side of the 

Touchet River, just visible in the center of the photo. 
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Figure 2.  An early view of Waitsburg, date unknown, but must be after 1880, when Main Street Bridge was rebuilt 

Courtesy of Waitsburg Historical Society. 

Coppei Creek:  “When the City of Waitsburg was built (between 1864-69), Coppei Creek ran into the 
Touchet where the City Park is located.  Then the railroad came in the 1880s.  Coppei Creek came right to 
the present site of the race track.  Where the present football field is located, it crossed there and went 
across 8th Street, went down 7th Street, 6th Street and ran down Willard St. behind where the high school is 
now and over the bluff where the City Park is now and into the river.” (Editor’s Note: this is just 
upstream of the Preston Avenue Bridge).   

“The railroad diverted Coppei Creek in 1892.  One and a half miles up Coppei Creek is where they 
diverted it.  There is concrete dam buried 3-4 ft down under with dirt.  In City Hall is an August 9, 1976 
aerial photo of Coppei Creek and you can see the channel where the old Coppei Creek was at.  Coppei 
Creek also changed itself during floods.  The City reinforced the dike and Corps forced Coppei back into 
its channel.  In the late 1940s we had a minor flood.  In the 1950s we did not have a major flood.  There is 
a new bridge across the Coppei (on Highway 12) and they built the dikes higher a couple of years ago.  
Before the bridge, they would put in an old TF-9 bulldozer and clean out the creek.  Twelve seconds after 
we were through, the river would fill it back up again!  The railroad (1983) abandoned the railroad track 
(Editor’s Note: Figures 5 and 29 show area of railroad crossing over Touchet River at RM 44.5) and that 
is where Highway 12 should have gone through (but did not).  The Coppei Creek had a channel that went 
right through a house on Orchard Street.  In 1965, we had underground water.  The dam stopped the water 
there and held it here.”   
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Figure 3.  2/25/09 Coppei Creek, Facing Downstream, Sewage Treatment Plant is on Right, Approximately 0.5 

miles upstream of confluence with Touchet River 

 

“After 1892, the Coppei flowed down to Bolles Junction across the farm field until the 1931 flood.  
The 1931 flood stopped the Coppei Creek from going clear to Bolles.  Then it went into the sewage 
treatment plant by the place where it joins the Touchet now.  In 1972 or 1976, the Coppei came out and 
ran into the Touchet down there below the sewage treatment plant.  A big willow tree was there. It made a 
curve and there was a wetland.  In 1976, we took at TD bulldozer and put it in its present channel because 
a farmer wanted to lease it to grow asparagus.  The telephone lines were put in 1972 or 1976.  A hole was 
plugged with concrete (in the bank).  We moved Coppei to its present channel and the Corps of Engineers 
extended the dike down to the mouth of Coppei Creek.  Between the sewage treatment plant and the 
house to the east of it, there was an area we used as a landfill.  We sunk a big locust fence post on the 
edge of an old river channel.  The City built one wetland at the sewage treatment plant.  The Department 
of Ecology did not want it.  They wanted us to leave the wetlands just as they are.  Coppei Creek went 
into the Touchet just below (downstream) the sewage treatment plant.  The present wetland is changed 
from what we had made it made due to the effects of the 1996 flood.  The Coppei Creek changes all the 
time, like the Touchet River does.  Every spring run off is different and people who live along it try to 
change it.  The beaver and muskrat alter it as there is no one trapping anymore.  Down at RM 42, the 
January 2009 runoff changed the Touchet and the Touchet wasn’t close to flood stage.  Trees and debris 
lodged in the channel and the river went on the line of least resistance.” 

“In 1971, a hole was re-punched in our yard (on Orchard St).  We had water in our basement.  They 
broke the seal on S. 10th St. where the Coppei Creek is now.  We laid the sewer line and ran into pure 
river sand.  They took gradient “shots” from the base of the Touchet River to the bridge here (over the 
Coppei) and measured 32 ft of “fall”.  When we laid sewer lines, there was a beaver dam over 600 ft 
across and 14 feet deep on Orchard and Eighth St.  In the beaver dam there were 20 inch-square pockets 
of pure river sand.  There were old canals that the beavers dug to log, like skid rows!  There was one dam 
that seemed like it was about 12 – 15 feet across at the base.  We dug a trench though it.  It was behind 
our place on the corner of 8th and Orchard.  You could still see the sticks that were laid in the beaver dam.  
That could have been there for the past 2000-3000 years.”  (Editor’s Note: See Figure 9). 
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Touchet River:  “There was a grove of trees on the upstream side of the place at river mile 42.2.  
People bulldozed the river.  In the 1960s from above Waitsburg downstream to RM 40, the farmers 
bulldozed the river and removed a big grove of trees there at RM 42.  At the houses on Knottgrass Rd, 
between Knottgrass Road and the Coppei Creek, the river came behind and made a swamp there in 1931.  
The swamp stayed there until 20 years ago.  The river used to run near the railroad tracks (at RM 43) and 
it took a short cut and cut a new channel.  On the lower side of the turn downstream of the big twin pine 
tree at RM 42 there was a power plant from 1906-1942 on the north side.  It quit generating when Pacific 
Electric bought it.”  (Editor’s Note: See Figures 4 and 6, Stop 3).  “There is a spring of water on the south 
side of the river near the current owner’s farm buildings” (Editor’s Note: RM 42.2).  “There was steelhead 
spawning on the bar from the pine tree (RM 42) to RM 40 (near the highway bridge).  There is a lava rock 
flow that is bedrock there and around the bend, there is another one that forms a waterfall.  We used to 
swim in the Touchet.  There were lots of holes.  They bulldozed and diked it in 1950.” 

 

♦ 

A 

Figure 4.  Metzger (1931) Map showing a portion of Township 9N, Range 37E, WM and Touchet River at RM 42-
43.  Dashed red line indicates the location of an old mill race at RM 42.  The power plant was to the north (♦) 

between Bolles Road and the river.  Also note location of the Coppei Creek tributary (A) (or distributary, as some 
call it) that ran down the valley at least between 1892 and 1931. 

 

“Just this side of the bridge over the Touchet near the State Park, the Touchet River cut across the 
highway in front of the house on the left side of the road.  It’s before you cross the Touchet, about 4 miles 
east of Waitsburg.  They pushed it back over.  That’s where the Huntsville Millrace is.  There were 
irrigation diversions all over here, but almost all of them except the diversion at that house on the left side 
of the road have been taken out.” 

Flooding:  “In 1964, there was a big flood.  There were big 10,000 gallon tanks (welding works tanks) 
floating down the river that we fished out with cables.  At Willard St. by the railroad trestle, the river 
went clear over and the only thing that was left was the old railroad track.  In 1996, the flood then 
changed it again.  The Touchet River went down Third Street.  Several times, in 1964 and 1927 the river 
jumped out everyplace.  In 1977 it jumped out up by Huntsville where the Millrace ran into the Touchet 
and it went through McGregor’s and it flooded by where the substation is, where the brewery (Laht 
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Neppur) is located.  There was a big hole in the ground.  They filled the hole with dirt, mud, and rocks.  
Laht Neppur is on fill and the substation is also sitting on fill (see Figures 5 and 29).  The Preston Avenue 
bridge acts like a dam (see Figure 28).  When the brush and trees used to pile up in the river, the people 
would clear it out and burn it up.  But now you can’t do that.  You need a permit.  Just the small canyons 
drain local areas, sometimes with cloud bursts.” 

 
Figure 5.  2/19/09 photo shows old railroad crossing site, RM 44.5.  See Figure 29. 

Salmon:  “At this end of the State Park bridge, a fish ladder keeps fish from going down the mill race.  
This mill race fed the Touchet in Waitsburg.” 

Land Use:  “Every farmer along the river had from 10 to 60 head of cattle, 10 to 30 head of hogs, 10 
to 30 head of sheep.  Now I don’t think anyone has any but a horse or two.  Everyone is different.  The 
valley went from cattle in 1880 to wheat 1890 to 2009, apples 1900 to 1940 and asparagus 1940 to 1980.  
People have always cut the trees next to the river.  They aren’t supposed to build so close to the river 
either.  I think there is a federal or state law that says you can’t build within 250 feet of the river.  But 
looks like some people have ignored that.” 
 
Editor’s Note: On 9/22/08, Mr. Hays took me on a field trip from RM 44 at the Main Street Bridge to 
RM 40 at Bolles Road.  The following are the notes from this field trip  Photographs are provided in 
Figure 6. 
 

1st Stop: Bolles and Main Street below the Waitsburg Reservoir on the hill north of town:  “The 
Waitsburg reservoir was built in 1974.  There is an elevation marker V47: US Coast and Geodetic Survey 
Benchmark (by railroad tracks).  Star Thistle is not native to this area. During WW II, it stuck to soldier’s 
wool clothes and they brought it back here.” 

2nd Stop: On Bolles Road, north side of Touchet River, River Mile 43.5:  “The river cut through and 
over to the back of the sewage plant in 1977.  A rock dike was built.  It hit the bank and almost took out 
the railroad tracks.  It turned and went through the dike downstream.” 

3rd Stop: River Mile 42 where the railroad tracks cross Bolles Road:  “Steelhead used to spawn in the 
Touchet here.  There were coho and chinook before 1924.  What stopped them was the irrigation dams. 
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But steelhead could still make it up the river at different times of the year.  The twin pine tree is 300 years 
old!  They bulldozed the river all the time.  The river made a big turn here in 1980-85.  It was here in the 
area where they have since planted these pine trees (downstream of the big twin pine).  The power station, 
powered by water power, power wheel, was on the other side of this fence. A mill race ran down the north 
side of the river and had a concrete wall.”  (Editor’s Note: Mr. Hays drew a line on the 1931 Metzger 
Map indicating the location of this mill race: see Figure 4)  The old mill race ran down by the Touchet 
River and in 1942 they tore down the power plant to use it for scrap iron for World War II.  It sat on a 
concrete foundation that had a flume to drive the water wheel.  It was not a very big generator, but it was 
pretty heavy and the building was about 20 ft square.  There was an old rodeo ground for maybe 2-3 years 
further west of the power plant.”   

“The Coppei Creek ran down through the valley, flowed under the Highway 124 and in a ditch along 
124 and back under 124 (see Figure 4).  Highway 124 was put in 1948.  Up until 1948, it was a dirt road.  
They raised it and it made a dam.  It backs water up at flood time all through the house/farm there at 
Bolles Rd and Highway 124.” 

4th Stop: River Mile 43, Coppei Creek at the Sewage Treatment Plant:  “At one spot, there used to be 
a willow. (Editor’s Note: We are facing west and looking at a telephone pole).  The Coppei cut through 
here and went down to a ditch on the other side of the road.  The power line was under the creek.  A 
farmer wanted to farm the land on the west side of the Coppei.  The original sewage system was put in in 
1906 and was modified several times.  The last time was around 1998.  It was sited there because it was 
gravity flow.  The area to the east is the old city landfill.  Everything known to man is in the landfill.  
Drums that were dumped out, some were smoking! In 1977, the landfill ceased operation.  What was in 
the landfill has already leached out.  We had river otter, beaver, muskrat, birds of all kinds, and we shared 
the swimming holes with the beavers.  They slapped their tails!  There were avocets, swans, 10 nests of 
wood ducks.  There were 10 oak trees here, white tail deer.  The city pulled out the trees.  After the 
Touchet flooded in 1996, the US Army Corps of Engineers diked it at the sewage treatment plant.  There 
are no water rights on the Coppei from April 15-October 15.  The City of Waitsburg has a water 
agreement for 700 gallons per minute from springs on the Coppei.  When the highway department built 
the new bridge over the Coppei on Highway 124, I talked with the woman engineer who was conducting 
the drilling of test cores.  She was down at 40 feet and asked me, “where is the solid rock?”  I told her to 
go to the office in City Hall and look at the well drilling logs.  The river rock goes down 70 feet!” 
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Stop 1, RM 44, N. of Touchet River and Mr. Hays Stop 2, RM 43.5, View Facing Downstream 

Stop 3, RM 42, Site of Power Plant and Mill Race, North Side. 
Figure 6.  9/22/09 Photos of Stops 1-4. 

 

Jack McCaw, RM 40, North and South Side, 4/17/09 

River Management: “My image of how to restore the riverbanks is to use what was once there like 
willows and cottonwoods — trees and something to hold them in.  I wish folks would back off the river, 
stop farming up to the river, and plant trees and shrubs to help stop the erosion.”   

History: “You know the history here?  In 1806 Lewis and Clark camped here and passed through 
right by the river.  Then in 1859 we had a settlement and we cut trees for houses and fuel.  That big twin 
pine (Editor’s Note: north of the river, at RM 42) well, 10 years ago it looked dead but now it’s doing 
fine!  The Indians had a sweat camp there.  They would get hot then jump in the river.  Above the hills (at 
RM 40) an Indian/White fight took place.  Arrowheads were found made from obsidian (from OR).  
There were cattle and hogs on the riverbanks and river.  This is the first year (2007) where there are no 
cow and calves on each side of the river.  The current bridge over the Touchet was put in 1985; there was 
an old narrow bridge before it.  A wagon train went over to Whetstone at the bend in Bolles Rd. where it 
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joins Highway 124.  In old days, they said that river used to freeze 2½ ft; they’d saw in a big block and 
store it in the ice house for the summertime.”   

Coppei Creek:  “Coppei Creek used to run west along Highway 124 and came down by the bridge at 
Bolles Junction.  It was re-routed before 1920.”   

Land Use: “On the streambanks there used to be willows and cottonwoods.  We cut cottonwoods for 
burning.  There’s never been any structures that I know of in the river below RM 42, just cow paths.”   

Farming:  “People plowed – some people still plow.  There were huge ditches all up and down the 
main canyons; we disked them in before we could cross them and we did a summer/fallow rotation.  
Asparagus was planted on south side of the river, which was intensely farmed.  Green Giant put car 
bodies along river banks.  They quit in 1980.  From 1960-80 asparagus was planted (asparagus runs out 
after 20 years). You can’t put asparagus back in.  Before 1960, there was a wheat/barley rotation. Farmer 
had milk and beef cows.  The whole valley had asparagus.  Not many pesticides were used.  And it was 
all hand labor; first whites, then Mexicans.  The first company was Bozeman Canning out of Missoula, 
then Green Giant, then Seneca.  Some of the farmland has been in a 3-year rotation:  1/3 is fall wheat, 1/3 
is spring wheat, and 1/3 is barley or chem/fallow.  Some generate a spring stubble crop.  You don’t have 
to burn to seed in it.  It breaks up the wheat cycle.  In the past, farmers have raised peas and mustards.  
Barley changes the wheat cycle and cuts down on disease.  If straight wheat is planted, disease is more 
prevalent. Peas are nitrogen-producing but iffy in terms of making money.  Some ground has improved – 
now some farmers are getting a 10-year average of 100 bushels per acre.  There have been no more 
ditches since using 3 year rotation.  For growing a good yield, a wheat farmer needs rain the last of May, 
first of June.  In the gullies, very little water comes down now. But if there is 2 ft of snow, you’ll get 
some water.” 

Changes to the River: “The channels have changed due to gravel bars.  It will shoot off into a 
completely different direction.  But the river hasn’t widened much.  Down around there (RM 42) the river 
has changed…it used to be more on the north side but has started cutting towards the south bank.  There 
was a big bend in the river that used to be more north; now it’s eating into the south bank and that soft 
bank material.”   

  
Figure 7.  9/17/08, (L) Brian Bair, USFS TEAMS, at RM 41, where a CREP project is being eroded by river on the 

south side; (R) car bodies, south side at RM 40.9.  Photo Courtesy of Anthony Olegario, USFS TEAMS. 
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Fishing and Wildlife:  “My grandchild caught a 6 pounder (steelhead) but it was a hatchery fish.  
There are lots of wildlife in the river: you can see cranes, herons, beaver, raccoon, skunk, geese (winter 
over), ducks, pheasants, quail, coyotes (we do not shoot them), deer, cougar (4 years ago), and there was a 
moose last year (2006) on lower Waitsburg Road and another one on the Whetstone.  Even elk!”   

Flooding:  “In 1964 the ground froze bad, we had a big snowpack, and then the Hawaiian Express 
came in.  All of Waitsburg was under water.  A welding works adjacent to the café on Main Street built 
5000-gallon tanks; they all floated downriver to Burbank!  In the 1996 flood, cow calves floated in the 
barnyard, which was two weeks under water!  The 1996 flood came up to the back door of houses on 
Bolles Rd.  The fields next to Highway 124 were under water in the 1996 flood.  One month ago (January 
2007) there was a lot of “trash” in the river at high water.  High water floats down the trees.  In 1996, lots 
of trees floated down and in 1997, the floods took down all the fences.”   

 
Figure 8.  Touchet RM 40, Facing Upstream, January 8, 2009 

Brenda Baker, RM 42.6-42.8, North and South Side, 2/22/08 

Changes to the River:  “Before 1996, the river flowed towards and along the south bank at then 
curved towards the Lommasson’s house and along the north bank before the flood.  After the flood, it 
went along the north bank on our (the Baker’s) side and then down along the south bank (it did not go 
towards the Lommasson’s any more).  The river has not gotten wider but it depends on where the logs are 
how it shapes its width.”  

Flooding:  “We have footage of the flood of 1996.  The river would flood towards Highway 124 
before it would flood over on the north side in the reach downstream of the Main Street Bridge.”  

Land Use:  “There is a spring at the base of the hill to the west of RM 42.8.  There are lots of 
mosquitoes there in the summer.  There are too many weeds and we are trying to get rid of star thistle.  
No one has cows upstream above the waste treatment plant.  But there are cows up on the North Fork of 
Coppei Creek.”   
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Concerns:  “Mosquitoes!  All the water gets trapped at the base of the hill on the north side of the 
river and the mosquitoes are fearsome.  We’re concerned about West Nile Virus.  It’s also interesting that 
we have nitrates in our well.  But the landowner downstream does not.” 

Paul Lommasson, RM 42.5-42.7, North Side, 2/22/08 

Fishing and Wildlife:  “There are rainbows, browns, bass, and steelhead (long and slender – go back 
and forth to ocean), pike minnow, suckers, and trout but no bull trout here.  We see salmon as an asset.  
Beavers are all over!  They are terrorizing the woods!  A man was hired in 1999 and he trapped 22 
beavers.  (Editor’s Note:  See Figure 9).  “When our house was put in at RM 42.5 (north side of the river), 
they only found one rock in the basement foundation soil – the rest was soil.”  (Editor’s Note: See Part 
3). 

 
Figure 9.  Beaver.  While it’s true that beavers can do a lot of damage to trees, they have coexisted with 
salmon for thousands of years and actually benefit salmonid habitat by building ponds.  Beaver ponds 
provide rearing habitat for young salmon, store water during heavy rains thus reducing downstream 

erosion, and release water slowly during the dry season, ensuring year-round streamflow.  For further 
information on managing beavers, see the Snohomish County Public Works Division website. 

http://www1.co.snohomish.wa.us/Departments/Public_Works/Divisions/SWM/Services/Landowners/Strea
mside/FAQ/FAQ_Living_With_Beavers.htm, as accessed March 27, 2009. 

Photo Courtesy of Eric Hoverson. 
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5/23/08, RM 42.5, facing west 2/25/09, RM 42.5, facing west 

2/25/09, View facing upstream at RM 42.5 1/8/09, RM 42.6, facing south 
Figure 10.  Photos of RM 42.5-42.6.   

 
Dan Katsel, City of Waitsburg Public Works Director, 2/29/08 

History:  “The old waste water treatment plant was built in 1950.  The new one was built in 2003 
right next to the old one.” 

Flooding:  “The City is trying to get flood mitigation to have a project on the Coppei. The City 
Engineer is looking at options and looking at USACOE plans.  There is no flood control plan and we have 
no functional flood control district.1  The last plan was $700K.  As a result of the Dayton flood, the river 
moved 40 ft closer to the south shore dike.  The dike protected the wetland.  One-third of the wetland was 
lost after the flood of 1996.  After the 1964 flood, the dike was put in.  It was a 30-ft by 80-ft armored 
dike and the flood wiped it out.  Post 1996, a new dike was put in by the USACOE.  It is one-third of the 

                                                      
1 The City of Waitsburg Flood Response Plan has recently (February 2009) been adopted.  Its purpose is to 
“establish responsibilities for agencies and organizations within the City of Waitsburg and document responsibilities 
of Walla Walla County Emergency Management in regards to preparation for, response to, recovery from and 
mitigate the effects of flood incidents within the City of Waitsburg.”  The plan can be downloaded from the City’s 
homepage: http://www.cityofwaitsburg.com/Waitsburg_Flood_Response_Plan.pdf. 
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original height and width.  The city of Dayton had extended their pipe so a diffuser could be put in the 
stream flow.”   

Land Use:  “Along the north side of the waste water treatment plant there was an old landfill.  The 
USACOE put in pick up truck size rocks in 1964 to build up the road.  After the 1996 flood, when Dayton 
started creek reconstruction, they cleaned it out.  Waitsburg is very concerned with its infrastructure.  
FEMA said it would cost $1 Million for stream reconstruction.  After the 1996 flood, I had thought we 
should channelized the river, but then I spoke with a young man who said river needs to meander.” 
(Editor’s Note:  This person was probably Dr. Barry Southerland, NRCS Fluvial Geomorphologist, who  
came to speak in Waitsburg after the flood).  “A lot of people had closed minds, but I felt my eyes opened 
up and meandering made sense – to let the river get rid of its energy.  Photos from 1964 show Mill Creek 
going through Walla Walla.  Then they channelized it.  A section above town breaks through the dike and 
creates its meandering back.  So, rivers want to meander and we should let them.  FEMA wouldn’t allow 
any reconstruction.  The dike was built in 1948.  It was extended outside of town from the grange 
upstream in 1964.  In 1964 and 1996, the dike blew out just below the Main St. Bridge.  The Main St. 
Bridge was put in 1925 (after 2 other bridges, according to Bettie Chase and Orchard [1976]).  There was 
a support structure underneath the bridge.  In 1964 the dike blew out below the bridge on Main St. and 
above the bridge (Preston Ave. Bridge, east side of town).  But in 1996, it only blew out below the bridge 
on Main Street.  As you go downstream on West 1st St., the section of the dike was raised 18 inches for 
1000 yards.  They removed a house and several other houses along the Park and across the river removed 
another three homes were also removed.  The river is only diked on the south Side.  If the water gets 
behind the dike it does so at the Preston Park.  It overtops the dike.  It threatens the town.  In 1996, the 
swimming pool was covered with 6.5 ft of deep much in the street going around the shop.  There are no 
plans to do anything with the dike.  There are recommendations for what to do from Jeff Stitwell, 
USACOE.  There could be Jersey barriers.  The bridges act as partial dams.  We can never get enough 
resources.  The Coppei is perceived to be more of a problem than the Touchet.  Every year, we stand a 
chance of a flood.”   

Coppei Creek:  “The Coppei was moved before my time.  On the bluff overlooking it was a cliff seam 
and they used clay to make bricks for the buildings in town.  They diverted Coppei over there to supply 
water to the clay place.  Coppei used to dump into the Touchet at Willard and Morrow St, east of Main 
Street and next to the old railroad trestle.  They diverted it before 1912 because the City Map of 1912 
shows the Coppei where it was today.”   

History:  “The City put in water system because of the “Delta”.  Six kids died within 3 days due to 
diphtheria and typhoid.  In 1889, they tested the water system.  We had 2 railroads for awhile.  Ask Bettie 
Chase, but it had to be 1881 because of the mill.”   

Changes to the River:  “All across the valley, the creeks and the river have meandered.  I find rocks 
and cobbles wherever I dig.  The river has moved 50-60 feet down at the Waste Water Treatment Plant.  
Not very often do you see wood in the river except during a flood.  We don’t get too much wood.  Just 
upstream of RM 42 at RM 42.5 there was a lot of wood.  At the mouth of the Coppei, there were huge 
rock boulders, cabled in after the 1996 flood.  They took a CAT and pushed up a dike there too. There are 
cables at the mouth of the Coppei.”  (Editor’s Note:  these boulders and cables are not visible there 
now(September 2008) but finger dikes (barb) are there.  Scientists Barry Southerland, Shaun McKinney 
(NRCS), and Brian Bair (USFS TEAMS) all observed scouring and erosion of the river bank associated 
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with the barbs, on the west side of Coppei Creek and downstream of its confluence with the Touchet,  in 
April 2008.  The bank erosion was very visible in the September 17, 2008 stream walk).   

Vegetation:  “Besides the stuff introduced in riparian restoration, I see some exotic plants.2  Puncture 
vine has spread.”   

 
Figure 11.  Japanese Knotweed, Touchet RM 44.3 (Preston Park, South (Left) Bank, 9/17/08, Photo Courtesy of 

Anthony Olegario, USFS TEAMS. 

Land Use:  “We’ve had orchards and asparagus here.  First there were orchards, up and down the 
whole valley. Apple orchards — Rome beauties, Red Delicious, Goldens.  Then asparagus.  Farmers sold 
to the Jolly Green Giant.  There is no gravel mining but there are some rock quarries behind elevators and 
another between Huntsville and Waitsburg.  There is another one up Whisky Creek.  Housing is not 
planned near the river.  It won’t affect the aquifer because we have a plentiful supply of water for 4 wells. 
There has been an increase in use but no new wells are planned.  The City has a 4400 gpm capacity.  No 
roads, no new bridges are planned.”  

Fishing and Wildlife:  “Salmon are an asset, but others say salmon are not an asset but a liability.  
They say salmon are prohibitive because you can’t go into the river without getting someone upset.” 

Concerns:  “We need to replace Main St. Bridge with a channel spanning bridge; that would be a 
good thing.  Higher and longer.  The Main St. Bridge is acting as a dam.  Hydraulically it wants to blow 
out the dike.  The USACOE has map of dikes and they are responsible for making repairs.” 

 

 

                                                      
2 Ed. Note.  In September 2008, Brian Bair, USFS TEAMS, identified Japanese Knotweed along the banks of the 
Touchet near Preston Park and further downstream at approximately RM 42.6.  Spring Rise informed the City of 
Waitsburg, the landowners, and the Weed Control Board.  It is a noxious, invasive species and can take over the 
entire riparian habitat if not eradicated. 
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Lynn McCambridge, RM 43.6, South Side, 2/29/08 

River Management:  “The land I have is on the south side of the river between the Sewage Treatment 
Plant and the City.  The land was surveyed 2 years ago.  From the short post to 150 ft on the other side, I 
own that land.  The river keeps changing.  People on motorcycles come down the dike.”   

Concerns:  “The Main Street Bridge is not big enough.  The river needs to be widened out so it can 
handle the amount of water.  The Main St. Bridge was never big enough.  Even if they did not take care of 
the bridge but had a 10 ft culvert on either side as a “work around”, that might work.  The area near this 
property is susceptible to flooding.  When the dike broke this side of the bridge, they put rock in but it is 
not wired in.  The County or City did that work.  The Corps says the Coppei could flood every 5-8 years 
but the Touchet floods every 30 years.  I think the Main Street Bridge was put in in 1938?  Not sure.  
They built the bridge on Preston Avenue big but the Main St. Bridge is built too small.  The river is 
higher now.  Mosquitoes.  They spray because of West Nile virus.  The County Agency sprays.”   

History:  “They built the levee in 1964.  When flood came it was to the top of the levee.  The dike just 
this side (west side) of the bridge — a few feet of it broke.  It went over the dike because it was not high 
enough.”   

Flooding:  “I lost fences and hay in the last flood of 1996.  Fish since the dike has been here, I have 
seen fish.  In 1996, the landowner across the river pushed up stuff from the river across from this area 
(RM 43.5).  In just the past few days, it’s got that “runoff” color, but not muddy.  The river has changed 
in the last 20 years.  At the Coppei on 7th St., they want a setback levee.  It possibly could flood.” 

 

 

 

Dan Jorgensen, RM 43.5, North Side, 3/1/08 

Flooding:  “The flood of ’96 came up to the tree behind the barn (north side of the river).  Fences 
were lost and the river took out lots of trees.  A levee is on the other (south) side of the river.  There, lots 
of bank was lost in a 100-foot stretch.  It came north of the fenceline.  The river flushed in 1996 and got 
rid of vegetation.   We have a video of it.  Water that was running off wheat fields along the side of the 
barn went into the river.  Very muddy water!  Snow, cold, ice flows broke loose at Patit Creek and we had 
a 100-year flood.  We haven’t had snow; but are leery of what will happen this year (2008). The river has 
not flooded but it could!  There is more junk, lawn furniture and stuff still there in the river (at RM 43.5) 
from the 1996 flood there, like fencing, and railroad ties.”   

Changes to the River:  “The river changes every year.  Holes change.  Some holes fill in with river 
rock.  It changes where the holes are.  It has washed dead trees out.  There is nothing to guard the banks.  
It keeps sloughing off.  Walk down a mile, you’ll see the deep holes are filling in.  There is a hole behind 
the house.  A corner behind the house downstream (RM 43) has changed.  The river washed out dead 
trees and it is dirt now.  Every once in awhile it keeps sloughing.  The force of water is powerful.  
Haven’t had high water yet (March 2008).  It gets muddy fast.  We had rain last night. I’m worried about 
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Patit Creek (upstream in Dayton).  Spangler Creek above Jim Creek – it burned a lot up there.  The burn 
will have a big effect.  The snow won’t be like it used to be.  We’ve lost a lot of big trees. It is all small 
trees now in the woods.  Big trees quake and fall.  Silt is choking the trees out.  Trees are dying.  River 
rock moves.  So people shouldn’t fool themselves into thinking that putting rock in the river will stabilize 
a bank.  The river is filling in and it moves a lot more than it used to.  The corner by the house there at 
RM 43.5 was deep.  There was a 6-7 ft hole, but it’s not deep now. Now it is 2-3 ft deep.  There is a 
straight stretch that is starting to wash into between RM 43.5 and RM 43 downstream.  The main channel 
has moved.  It flowed to the west.  Now it flows to the east.  In 1993, it flowed to the east and in 1996 it 
flowed to the west.  Erosion occurs at the high flows.  The river is almost dry in the summer time.  High 
flow occur sometime from October on.  October through April/May.  By May/June it goes down.  Any 
heavy rain it gets really high.” 

Fishing and Wildlife:  “There are steelheads all winter long.  I’ve never seen lamprey here.  Leeches 
are here!  Kids swim and they had leeches on them, but have not seen them since the flood.  Trout will 
spawn August/September.”   

Concerns:  “Swimming holes, it’s polluted in the summer time with pesticides and fertilizer.  We’re a 
little wary of the fertilizers the farmers are spraying in the wheat fields.  Also the cannery used to dump 
into the river.  Our well is 80 ft deep. A downstream neighbor had to drill a new well because his was 
polluted with nitrates.”   

River Management:  “The levee broke out on Main St at 4th.  The levee could be set back.  The river 
has no place to meander.  It cuts a deeper channel because it is restricted.  People don’t realize that you 
don’t build on the river floodplain.  If the river is shallower than it used to be, it’s because it doesn’t 
meander like it used to.  The biggest rock size we’ve seen is 4 ft around.  Where Coppei comes in there 
was big rocks, there since 1993.  The river filled in behind the big rocks at the mouth of the Coppei and 
there is a cable in back of the barn from that.”  
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Figure 12. Touchet RM 43.7 downstream of Main Street Bridge, facing downstream, 9/17/08. USFS TEAMS 

Michael McNamara (L), Brian Bair (R), and Anthony Olegario (not shown) measured stream parameters (width, 
depth, etc.,) for the assessment on this date.  Photo Courtesy of Anthony Olegario, USFS TEAMS. 
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Ian Withers, RM 43.8, South Side, 3/7/08 

Land Use:  “Around RM 44, road work was done in 1995.  There is a levee around the house on the 
Highway 124 between Knottgrass Road and the bend in the highway downstream.  In the 1996 flood that 
house was not flooded because of the levee.”   

Coppei Creek:  “The Coppei used to flow down the valley.  There was a bridge built over Coppei 
Creek down there at the place where it used to go under the Highway 124, between town and the bend in 
the road before it heads north and crosses the Touchet.” 

 

Bert and Linda Alyward, RM 43.5, North Side of River, 3/7/08 

“I used to farm all the land on the south side of the river, except where the people live on Knottgrass 
Rd., in 1980.”  — Mr. Alyward 

Flooding:  “At approximately RM 43.7, downstream of the Main Street Bridge at the second house 
and barn, during the 1996 flood, the river was on the patio, and the bottom flat was covered with water.  
New cottonwoods have grown since.  Cottonwoods take high water poorly.  There were trees/rocks all 
over the flats that got picked up and pushed into river after the flood.  We lost one acre off the corner.  A 
big chunk slid over, water receded.  There is still an island.  The levee was not there in 1996 on the north 
side.  Water ran on both sides of levee at 2nd St.  They raised the levee after the flood down by the bridge 
at Main St.”   

Land Use:  “I used to lease the irrigated flat at RM 42.5.  There was bank erosion then.  The 
USACOE drew up plan to get permits and put in a channel.  The bank got changed in 1996.  It ate under 
the railroad.  USACOE and Fish and Game put rocks in the corner.  I have pictures and records.  
Waitsburg Helicopter may have pictures.  I farmed the field at the dogleg” (Editor’s Note: at RM 42.5).  
“The USACOE made a study.”   

Changes to the River:  “In summer the river is low.  Fishing holes change.  The one in corner is good.  
A fishing hole on west corner near my upstream neighbor has filled in.  We had an acre on a “park” and a 
big rock we sat on and watched the river.  There was turf over creek rock and we made a “park” but the 
acre is gone now.  The farmer upstream of us in 1996 put a spillway on the corner and if it floods the end 
of driveway it will help us.  Where the driveway is now, the bank is straight up and down and eventually 
it will erode the driveway away.” 

Coppei Creek:  “There is a gravel bar across the field.  In 1964 and 1996, Coppei Creek flooded the 
town.  They sand bagged down Coppei Avenue to keep it from going down 10th, 9th, 8th Sts.  Most of the 
water wound up at City Park above the Main St. Bridge.  There was 4 ft of mud on City Park.”   

History:  “The USACOE map of 1958 is incorrect.  Hogeye Creek and Road comes in on the south 
side.  The Hogeye runs into the Touchet on the south side of the river.  Bundy Hollow.  Also, In 1930, the 
road at McKay Alto Road had a bridge across the river.  I was wandering through the brush between 
Erickson’s and Aldrich’s and Dozier’s and Lommasson’s (south side of the river just upstream of 
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RM 42.5 dogleg erosion site) after the 1964 flood and was amazed to see a County Road sign standing in 
place where the old crossing or bridge used to be.  I wonder if it is still there today.”  (Editor’s Note:  We 
did not notice it on our several stream walks during the summer of 2008; however, Tice and Reckendorf 
mention it in their 1998 assessment).  “The house next to the place on Knottgrass Road across from the 
grain silos may have been moved from Pleasant View across the river.  They may have crossed the river 
there.”  (Editor’s Note:  The house owner said actually they took the house across the river further 
downstream).  “In 1983 or 1984, they dug out a new channel in the river.  They left a little land between 
the new channel and river.  They set rocks in the river.   The river ate the land away.  The bank was 
slightly sloped.  The water ate the land down.  The river stayed there now.”   

Land Use:  “When they do work in the river in Dayton, it comes down here.  The canyon across the 
road goes through a culvert and runs into the river.  By the time it gets to the river there will be sediment 
but it hits the flat and adds soil to the flat.  There is rich soil here.”   

Flooding:  “In 1996, approximately 2 ft of snow fell.  It went from 22 to 57 degrees and then it started 
raining and it rained a long time!  The same thing happened in 1964.  It happened New Year’s Eve with 
ground frozen.  Dry Whisky Creek had more water in it than the Touchet has now.  In 1996, propane 
tanks and outhouses floated down!  The farmer upstream of us had a trapwagon that is still buried there.”  

Observations:  “The river is muddiest when the runoff occurs.  It’s sporadic this year.  We had rain 
last week (March 2008) and it was muddier.”   

 
Figure 13. Touchet RM 43.5 Facing Upstream, 9/22/08 

4.18 



 

Roland Erikson, RM 42.6, South Side, at the End of Knottgrass Road, 3/1/08 

Fishing and Wildlife:  “At RM 42.5-42.7, up to Coppei Creek, RM 43, we have had good and bad 
years for steelhead.  My son caught suckers at the mouth of Coppei the other day.  In the 1990s, when he 
was 7 or 8 years old, the boy caught 8 steelhead in four hours in pools north of the house (at RM 42.6).” 

“WDFW has put sensors in the river at the bend north of our house (around 2005; Glen Mendel 
[WDFW] may know.)  They gathered bio samples and assessed it.  My son Evan says that crawdads and 
macroinvertebrates are much more diminished now.  Evan said upriver, nearer Dayton, you can catch 10 
trout in 5 minutes, but right here you can’t get any fish.  WDFW used to dump trout in the river at 
Waitsburg prior to the summer season.”   

Flooding:  “The river went over Knottgrass Rd in ‘95-96 and damaged about 50 yards.  The last big 
flood occurred 1995-1996 and it went where A is (see Figure 14).  Our house is at the east apex of the 
high ground.  We had planted a row of black walnuts on our east yard, and though still small, they split 
the river before our lower yard. It was highly dynamic there.  The split (Figure 14, see B) is where the 
high flood relief went mostly through our pasture on the North side and the rest around to the south and 
across the road area.  Post flood, a channel dike and large rock finger barbs were put in at the large bowl 
curve to the east.  High runoff has overtopped the bowl’s west end and run through our pasture, the latest 
mildly in January of 2009.  The north bowl channel dike has been cut downstream considerably and is 
causing pressure on the north bank opposite the bowl with significant erosion in January of 2009.  The 
purpose, as I understand it, was to prevent further cutting away of the fields to the south of the bowl.  The 
rock finger barbs were put in as back up to the dike for south bank stabilization.  At the lower end of the 
“bowl” water exits out to the north or overtops to the west through our pasture.  At F (see Figure 14) a 
small berm was put in 1996.”   
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Figure 14.  Aerial Photograph of the Property at RM 42.6, South Side of River, Knottgrass Rd.  In 1996, the river 
flowed at “A”, split at “B” and went to the north and south of the property.  At “F” a berm was put in post flood. 

“At the end of first flood (1995-96 New Year’s Eve) an enormous debris pile of logs was left at the 
east side of our pasture (see H on Figure 14) which got diminished by subsequent seasonal flows.  Our 
yard and some of the pasture caught much silt.  The silt load harmed some of our larger older trees and 
the water settling caused our old house to drop at the NE corner 1-2 inches.  The water will probably go 
around this house in the next flood as well.  The pasture fences were destroyed in the flood and not 
replaced.” 
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Figure 15.  1/8/09 Photo Shows High Water Event Flooding Field Between B and H on Figure 14, View Facing 

East, RM 42.6, South Side 

“Every 30 years roughly, the river has flooded (‘30s, ‘60s, ‘90s).  From what I understand, the bulk of 
water in town flooding came from the Coppei.  It pinched out at the Highway 12 Bridge over the Coppei.  
The east town flooding came from the east above town or over the smaller dikes on that side of the river.”  

Changes to the River:  “The river vacillates seasonally with occasional weather conditions of heavy 
snow load in the foothills with a “pineapple express” storm causing a major flood.  In the past there were 
more natural catchments with meanders and beaver dams higher up.  Logging, grazing, farming and river 
management may have exacerbated river runoff problems.”  

“There has been thirty feet of bank erosion at the dogleg north of our house and it has cut much of our 
old pasture line away.  The top line of the river bank has walked down.  Where the fence corner was, it is 
30 feet further west.” 

History:  “(1) This house was built in the early 1900s.  (2) Coppei Creek was directed north to the 
Touchet after the 1930 flood and away from the south side of the valley.  (3) Bettie Chases’ grandfather’s 
house was at the locust trees on Connover Rd.  (4) There was a fertilizer chemical spill in the river near 
Dayton since we lived here.  (5) A local construction contractor placed stones (4-5 ft in diameter: 1/2 
dozen) in the river channel north of Knottgrass Rd. in early 90s to deflect river towards north bank.  
These rocks were soon undercut and disappeared in a couple of years.”   

Suggestions:  “Build many micro catches in hills.  This could slow runoff and enhance the aquifers.  
Build river vectors (dikes and trees) to help keep the river at one side of the valley.  Schools and 
communities should adopt the river (do history, studies and restoration projects on it).” 
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Observations:  “The surrounding hills used to have many more trees in the non crop areas; now only a 
fraction of those trees are left.  Monoculture cropping on a large scale is more vulnerable to rapid runoff 
and erosion.  More terracing and planting projects in the watershed might be promoted and subsidized by 
the government to slow the water down.  Fishing and wildlife improvements could enhance the economic 
attracting power of the valley.  Landowners may profit from improved land values and enjoyment of their 
river properties.” 

 

Patty Mantz, North Side, RM 43, Opposite the Confluence with Coppei Creek, 3/21/08 

History:  “My grandmother died at age 94 but we would sit and she would tell us stories about my 
great-great grandfather who homesteaded this McKinney Ranch (now the Mantz Ranch).  The original 
homestead was down by the end of the property between us and the Lommassons.  There is a foundation 
there maybe but no house now.  No pine trees here.  Only pine tree blue spruce that Daddy planted.  As 
kids we played in the river.  The cannery dumped their waste into it.  Where McGregor’s is now located 
was once the cannery on north side of Highway 12.  Waste ran down culverts into the river.  But in my 
high school years, they started cleaning the river up.  We could wade in the water but needed to wear 
shoes.  Daddy did a little bulldozing.  He dug out a place for irrigation where channel is below the house.  
There is a big huge maple tree, towards the river at the bank was irrigation pump that was put in during 
the 1950s.  After the 1996 flood, the river changed and is away from old bank (moved south).  Peas and 
asparagus were farmed across the river on the south side.  It was stinky when cannery polluted with 
wastewater, they washed peas and it went back into the river.  People didn’t care.  What were there – 
tires!  In summertime, kids inner-tube’d down the river.  We used to spend hours skipping stones; round, 
flat stones (river rock).  You can’t drive across the river now but we used to.  Up the Coppei there is a 
Boy Scout cabin and we drove through the Coppei up there.  The crossing here was down on the other 
side of the bluff (downstream, west end of the hill).  There was a road down at the bottom and a road on 
top to get to the pasture.  Daddy dug out the river with a bulldozer for irrigations.  It’s always been a swift 
river, except in the late summer.”   

 
Figure 16.  9/17/08 ad hoc “spoil bank” levee on Touchet River, RM 43, right bank, downstream of the confluence 
with Coppei Creek.  USFS TEAMS Brian Bair (L) and Michael McNamara (R).  Photograph courtesy of Anthony 

Olegario (USFS TEAMS) 
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Flooding:  “In 1965, there was a big snow at Christmas Time and then a flood!”  

 
Figure 17.  1/8/09 High water photo (courtesy of Patty Mantz), RM 43, facing south 

Land Use:  “Daddy used to farm the land upstream by the river.  Under the three acre lawn there are 
two sets of irrigation pipe.  We had another pump down in horse pasture.  There is a rock pit in 
Waitsburg; I’ve got stories about that.  They dig rock out of hills.”  

Changes to the River:  “I watch the way the river goes through the County now.  In one place it is 
very close to the road and it looks as though it will erode the road.  This morning, I noticed a place where 
they haul rocks from there, near new RV place near Dayton is a quarry.  The river is much cleaner than it 
used to be.  River used to be right down at the bottom of the hill but now it is far away.  “Grandfather’s 
tree” had a big pool at the end of trail before the bluff.  Big tree is almost ready to fall in.  There is a big 
pool down there.  The tree almost fell into the river.  When the river went around corner, that’s where it 
pooled.” 
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Figure 18.  Large, old tree, downstream of RM 43 (approximately 42.8) (9/17/08).  Photo Courtesy of Anthony 

Olegario, USFS TEAMS. 

 
Figure 19.  View of old tree and pool facing upstream, RM 42.8 (9/17/08).  USFS TEAMS conducted stream walk 
on this date.  Michael McNamara measures depth of pool at tree (L); Brian Bair (R).  Photo Courtesy of Anthony 

Olegario, USFS TEAMS. 

“After runoff, water is muddy, the last couple of weeks.  But in summertime, it is pretty clear.  All the 
sediment from bank erosion is going downstream.  It stops where it is slow.  Then the next high water 
comes and flushes it out.  The river seems deeper because it is winter now, but water level has not 
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changed that much since I was a kid.  There was a pool over 6-ft deep at the end of the property upstream 
of the mouth of the Coppei.” [Editor’s Note: It is still there as of March 2008].   

Fishing and Wildlife:  “We used to have crawdads in the Coppei, a bunch of them, but not now.  
There aren’t very many steelheads.  Every once in awhile, John (a friend) fishes and he’ll catch a 
steelhead.  He fishes all up and down the river.  We used to catch lots of rainbow trout (different from 
Steelhead).  Good fresh trout fried up with pancakes and trout were 7-8 inches.  The little ones we threw 
back, but 9-10 inches and bigger, we kept them.  When I was 10, or 11 years old.  John has caught 
rainbow.  John knows where the holes are.  I don’t see a lot of fish leaving when he fishes now – but there 
must still be holes.  We used to walk down hill and there was a little island.  We’d throw a line out and 
catch a half dozen fish – trout!  Always caught whiskers (catfish).  Last fish I caught (in college) had 
whiskers.  Thanksgiving time, we went to grandfather’s tree, caught fish and threw them back…this was 
in the 1980s.  There is a big flock of turkeys now.  We sit and watch outside.  Down at the horse pasture 
there are beavers gnawing on trees.”   

 

 
Ike Keve, long time resident of Waitsburg, 3/16/08 
 
Editor’s Note:  Mr. Keve provided both a letter, photographs of the 1996 flood (see Part 5) and an 
interview for this assessment.  The letter is reprinted here, followed by the interview notes. 

“To: Alex Amonette, Spring Rise 

From: Ike Keve 

Date: 3-16-09 

“My fishing days began in the early 70’s on the Touchet River that covered the area from North Fork 
and South Fork above Dayton before restrictions as to size and limit took place.  This was mostly trout 
fishing but later on I started fishing for steelhead behind the Dayton Hospital downstream at different 
places to the State Park but never really had very good luck. 

Since I worked and could only fish on weekends until I retired in 1982 needless to say we had fish 
quite often after that.  I also like to fish the Coppei Creek which was close and stocked with hatchery fish, 
but it was later closed along with Dry Creek at Dixie several years ago.  I did quite a bit of steelhead 
fishing in the spring also, and caught several nice ones from the Touchet – largest was 36 inches.  I also 
fished downstream from the State Park Bridge which had some nice holes and drifts off and on to 
Waitsburg. 

From Waitsburg I fished from Knottgrass Road down to just below the highway bridge (124) at 
Bolles Junction, some nice holes through there.  Probably my favorite spot was upstream from the bridge 
to where some car bodies were anchored.  There was a small rocky ledge that went from bank to bank.  
Caught several steelhead there – also some suckers.  When it was easy to get to the river downstream 
from the 124 Bridge on down to a pig farm was a good place through there, also. 
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Usually after June the Touchet would start to warm up – the rocks getting slick and the water started 
to go down.  This was pretty much the way the Touchet River was until the big flood of 1996.  Lots of 
debris washed down, the favorite holes disappeared or changed completely and brought a lot of weeds, 
etc.  Since trying to keep stock away from the river the brush has taken over to the waters edge in lots of 
places.  A section between the RM 42 and RM 40 was straightened to keep the river from eroding the 
farmland so that is a straight shot now. 

In 1933, Waitsburg had a bad flood and there probably was 3 feet of water going down Second Street 
towards Prescott.  It was a real bad one because they didn’t have the equipment then as they do now.  Our 
family was living on Second Street when this happened. 

In the 1996 flood the Coppei Creek went over its bank at the Highway 12 bridge just as you come 
into town from Walla Walla.  Sand bags 3 rows high on both sides of the highway pushed the water down 
to the City Park area where it collected and put the lower end of Main Street under water causing a lot of 
damage – it then followed the river banks on downstream.  Near the City Park one fellow had some 
railroad ties that several were banded together and the force of the water moved them – some bundles 
broke and the railroad ties were found quite away downstream – the flood water had a lot of force. 

After fishing the Touchet River for the past 40 years and also the Coppei before it was closed, it gave 
me great pleasure for the convenience of having fish close by.  However, I think it is about time at 87 that 
I should give up stream fishing and be satisfied with lake fishing on the Tucannon.  I hope the U.S. Fish 
and Wildlife Service will continue to make it possible for people to enjoy the outdoors and provide good 
recreation for all fishermen and hunters. 

Thank you,   

Ivan Keve” 

Additional Notes from Mr. Keve:  

Fishing and Wildlife:  “At Filan’s on the Coppei, (upstream of Waitsburg, off Highway 12), fishing 
was very good and years ago, I caught steelhead there.  Filan’s junk yard was an airstrip.  Twenty to thirty 
years ago, it used to be there was not a “bank” – it was flat and the creek was connected with the 
floodplain.  There, the red-sided suckers were so thick you would walk across them! There was steelhead 
in among them.  Not now.”   

Land Use:  “Mostly wheat was grown in this valley. Downstream, before you got to Prescott, a family 
had pigs on the river.”   

Flooding:  “…during the flood of 1996, the Coppei Creek came down Coppei Avenue (Highway 12) 
at the bridge.  Coppei joined the Touchet at the bridge at Highway 12, and Preston and Main Street.  
Downtown Waitsburg flooded.  It filled gutters and yards at W. 8th St. and Main St.  Ever since then, my 
yard has been filled with crabgrass.  Touchet Valley Grain Growers had pumps but they took the gas 
pumps out (diesel).  Ye Town Hall still has mud in its basement!  In 1933, I lived below down on 3rd 
Street and the water was up to the front porch. They took us out!  It was almost dark, and the river had not 
quite gotten up to the row of trees.  We stayed in Commercial Club room on Main St.  There was 3-4 ft of 
water in 1964, at 8th and Main.”   
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Concerns:  “Farm land erodes.  The bridge at Highway 12 is bad.  Every 30 years, that Coppei Bridge 
has rocks that build up.  My granddad used to get in there and drag rocks out. That was before there were 
too many restrictions on getting into the rivers (without a permit).  It fills right back up again.  There’s not 
much of a dike there.” 

 

Phil Monfort, RM 44.6 South Bank, 9/22/08 

“I bought property at the east end of town in the 1960s.  The river made a strong left towards the 
south (as you are going downstream).  It takes off from where it cuts out and washes out towards the west 
to the Columbia Gorge and this is natural.”   

History:  “The City is built on a delta.  Water comes down from the Blue Mountains and the river has 
flowed back and forth across the valley for thousands of years.  All silt from the tributaries contributes to 
the siltation of the Touchet Valley.  Wilson Hollow and Coppei Creek drains a lot of territory.  Mules and 
horses with slips dug out the rock and built up Main Street.  That’s how and why they dug basements 
under all the buildings on each side of Main St.  They built Main Street as a raised base and all of the 
buildings on it are built on top of river rock.  There were gravel bars and before 1859 the streams ran 
down around where Main Street, Highway 12 and Highway 124 are located now.  Dutch Mynberg and 
Dewey Danielson, from a large homestead family, (both deceased) gave me this information.  When there 
were high waters or floods, there were streams all over and people put up planks and wooden sidewalks to 
get through the mud.  The Mill was located on the south side of the river; it was called Wait’s Mill.  There 
was a plank bridge over the Touchet there below the mill (Figure 20A).  A stream came off of that on the 
North side of the Odd Fellow’s Building.  A rivulet was there.  Where the post office is located there was 
also a stream there.  When there were floods, all these streams were present.  Third Street is on higher 
ground, (but north of Third St, towards the river, it slopes down).  Mules and horse with slips dug out 
rock and built up Main St.  They built Main St. as a raised base.  All of the buildings on Main St. are built 
on river rock (Figure 20B).  All pioneer houses are on 4th St (higher ground).  From 3rd St towards the east 
is the original elevation.  The Northern Pacific Railroad came through at the 7th St. area and the depot was 
where the red barn is now located between 6th and 7th.”   

There was a railroad bridge across the river (Figure 21).  The slope that formed the base was 
contributed to with silt from the Coppei Creek.  Wilson Hollow ditch used to run year round until the late 
1950s at the corner of Buttercup St. and 8th St (Figures 22C and D).  The City used the area east of here as 
a dump in and before 1960.  There was a gravel mine just to the east of the haybales just above RM 45 on 
the north shore.  Everyone burned wood to supply their stoves, make fence posts, etc.  Tons of soils have 
eroded down the valley as a result of the de-forestation and farming.”  (Figure 22 B) 

Land Use:  “At 6th St, at the end of Wilson Hollow Creek, I cleared out the ditch (the creek) and built 
a berm in 1960.  The berm formed a basin to catch heavy run off from erosion of Wilson Hollow for 
sediment to take place before running into the Touchet River.  This is what I call farming the river, 
fighting back or holding the river as is.  My land is 12 feet plus above the Touchet River.  I built the land 
up with concrete slabs and planted willow trees (Figure 22A).  I’ve lost 25 ft of bank since 2002.  The 
concrete came from the city.  One year, there was two feet of silt that came down Wilson Hollow.  I’ve 
planted 1000 trees here and a small number have survived.”   
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A. Men on the plank bridge crossing the Touchet 
River 

B. The corner of Main St. and 6th St. (Highway 124) in 
1887 or ‘88.  Note the river cobbles in the street. 

Figure 20. Photographs provided by the Waitsburg Historical Society and Tom and Anita Baker  
 

 
Figure 21.  Photo of old railroad bridge over the Touchet River at RM 44.5.  Photo courtesy of the Waitsburg 

Historical Society and Tom and Anita Baker. 
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A.  Concrete slabs of riprap placed on the south bank of the Touchet River at RM 44.7 adjacent to the confluence of Wilson 
Creek with the Touchet River.  The landowner has a small horse pasture here and has also planted many trees. 

B. Upland tilled wheat fields on Buttercup Hill, south of 
the Touchet River, Wilson Creek watershed, RM 44.7 
(9/23/08) 

C. Wilson Creek joins the Touchet at RM 44.7. At the time of this 
photo, the creek was dry (9/23/08). 

 
D. RM 44.7: Wilson Creek flows at the base of the hill to 
the Touchet River (right line of trees). View facing 
northwest (9/23/08) 

E. Gravel mine at base of Buttercup Hill on Wilson Hollow Rd. 
9/23/09 

Figure 22.  Photographs showing the vicinity of RM 44.5-44.7 on 9/22/08. 
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Coppei Creek:  “The Coppei used to run almost straight into the Touchet near the Preston Avenue 
bridge.  All the park there (it is higher ground now) used to be a bare rock bar.  Farmers threw up a berm 
over the years and created a park.  Indians camped on the East side of the river there.  They were mobile 
and at high water, they moved back up to the hills.  There used to be Chinese people in the back of the 
Hofer place on Highway 12, at the red barn.  West of that in the banks of the cliff was a brick yard.  The 
brick yard was at the south end of Main St.  They cut a small ditch from the Coppei (with a good flow of 
stream) down to the brickyard and over the years, the ditch got bigger and bigger.  The ditch cut a 
sizeable channel and flowed down to the Touchet west of the city at the sewage treatment plant site.  With 
the building of Highway 12, the Coppei was totally closed from running North to the Touchet River 
which must have been in the early 1800s.  The Chinese and other immigrants did this in 1800s.  When the 
City was founded (1859), they needed bricks for chimneys, and foundations for homes.  One lodge 
building was built by these handmade bricks.  They also built the water line up the Coppei from the 
springs up in the higher foothills for spring water.”   

Fishing and Wildlife:  “Fishing around Waitsburg was pretty good until the late 50s as the yearly 
steady water flow from the mountains and lower tributaries began to slow down and dry up.  The river 
bottoms filled up.  Game birds and small birds as well have noticeably disappeared since the 60s.  The 
beaver were a menace along my river property frontage.  The Fish and Game trapped beavers here.” 

 

 

Tom Baker, former Mayor of Waitsburg from 1983 to 1988 and 1993-2007 

Flooding:  Editor’s Note:  Mr. Baker handed me a CD and said, “Here is a film of the 1996 flood 
footage from FEMA.”  The film, along with other materials assembled during the course of this 
assessment, is preserved on a CD.  Mr. Baker was Mayor of Waitburg during the 1996 flood. 

“A farmer who used to live just west of Main St. Bridge had a red barn he wished to protect (Figures 
23A and B).  He had a local contractor build a dike on his side of the river.  The levee broke immediately 
downstream of the Main Street Bridge on the South side of the Touchet River during the 1996 flood.  In a 
flood, because of the immense volume of water which comes into a sewer system, operators will take 
their plants offline to prevent damage to the facilities.  Dayton did that so Waitsburg was dealing with that 
additional toxic pollution.  The County shed on the west side of Main Street near the bridge was flooded, 
giving the crews some challenges in terms of helping with their heavy equipment and trucks.  The cement 
building across the street was flooded up to about 4 feet and still has the high water mark painted on the 
wall.  The waters deposited 36,000 cubic yards of mud in Preston Park.  High school kids as well as any 
other able-bodied community members were enlisted to build sand bags to build up the levees and protect 
the grade school.  Walla Walla Community College sent a crew of football players to town.  They arrived 
just before the highway was closed because of water damage.  Water was up to the curb at 404 Main 
Street.  The flood brought in grass seed, crab grasses, etc., with it.  The 1964 flood was worse!  The Main 
St. Bridge has been through three floods.” 
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Figure 23A.  2/19/09 Photo of RM 43.8, north side of 
the Touchet River, downstream of the Main Street 

Bridge 

Figure 23B.  1996 Flood. Photo courtesy of the 
Waitsburg Times and Loyal Baker 

 

 
Figure 24.  2/19/09 Photo of RM 43.8, view facing south, showing levees on south and north sides of the river 

History:  “McGregor’s used to be Picksweek Peas (Bozeman, MT), then Green Giant, then Pillsbury, 
then Smith’s, then McGregor’s.  There was a saw mill on Willard St.  The Waitsburg Times had a mill 
race waterway running through their basement.  Water was diverted at Huntsville into this mill race and it 
drove the sawmill, the Times presses, and the flour mill.” 

“When electricity came to town, the Times publisher said he preferred the water power.  When the 
first water bill arrived, the Times wisely converted to electric power.  The location of the water power 
multi-machine driver shaft is still evident at the Times building.  The Lions Club built the hill bike park.  
A berm to the north side of First Street was proposed but denied because law prohibits any obstruction in 
the floodway.  Historically farmers put their tractors into the stream, pushed the rock up the sides for 
“spoil bank” levees.  The priority of the City during the flood was to avoid loss of life and we 
accomplished that.  We had 10,000 cubic feet per second of water coming through our Main Street Bridge 
which makes spectators rather than activists out of city officials and citizens (Figure 26B).”  
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Figure 25.  (L) Waitsburg Flood of 1996. (R) Main Street Bridge, Waitsburg, 1996.  Both photos courtesy of the 
Waitsburg Times and Loyal Baker 

 

Patty McGraw, RM 44, North East Side, Just East and Adjacent to Preston Avenue Bridge 

Flooding:  “My house (the first house located on the south east side of Highway 12 (Preston Ave.) 
just upstream of the Preston Avenue Bridge) was flooded during the 1996 flood (Figure 26).  And FEMA 
paid for it to be raised up.  But it is in a vulnerable spot: the levee is on one side and there is no outlet for 
the water to flow back into the river if it gets this side of the levee.  To the front, the street has been 
raised, every time they do maintenance.  So, the house is in a little bowl.  The last flood was mud up to 6 
feet on my garage.  There is still mud I find in the back corner under a drawer.” 
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Figure 26.  2/19/09 photo shows Preston Avenue facing west and how the blue house sits in a bowl between the 

elevated roadway coming off the Preston Avenue Bridge and the levee (arrow) 
 

 
Figure 27.  2/19/09 photo shows close up view of the bowl on the east side of Preston Avenue Bridge.  The levee is 

indicated by the arrow.  Residents state that each time the roadway is paved it is raised up, creating more of a 
“bowl” in this area. 
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Figure 28.  2/19/09, RM 44.5 Preston Avenue Bridge 

 

 
Figure 29.  2/19/09 photo shows RM 44.5 upstream from Preston Avenue Bridge at site of former railroad crossing 

 

 
Figure 30.  2/19/09 photo shows RM 44.5 view facing downstream from Preston Avenue Bridge.  Wait’s Mill is in 

the background.  Present day Preston Park is on the left side of the river.  This is just upstream of the the “delta” site 
of the original townsite, where Coppei Creek used to flow into the Touchet prior to being diverted by the railroad in 

the 1880s 
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Figure 31.  2/19/09 photo shows RM 44.5 facing upstream and the levees on the left and right banks 

Esther Presler, RM 44.7 North East Side, upstream from Patty McGraw’s, and downstream from the 
Grange Building 

Editor’s Note:  Esther collected numerous articles from the Times, Union Bulletin and Tri City Herald 
that she provided to me for use in documenting the flooding of 1996  See Part 5.  She and her husband 
had a logging business. 

Concerns:  “They’ve logged the mountain so much there’s not anything left to hold the soil or the snow, 
to protect the snow and make it last longer and not let it melt so fast.” 

 
Figure 32.  2/19/09 photo s the Touchet River facing upstream (RM 44.5-44.6).  Buttercup Hill is in background on 

the right side of the photo. 
 
 
Editor’s Note:  The following photographs show (1) the area mentioned in Part 1 of the report where the 
abandoned railroad bed acts to move the river at flood stage down towards Preston Avenue and (2) the 
river upstream of the previous two interviewees. 
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Figure 33. 2/19/09, Taggart Road area of abandoned railroad bed mentioned in Part 1, on floodplain near RM 45 

north of Highway 12 
 
 

 
Figure 34.  2/19/09 photo of Touchet River, RM 45 
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5.0 Flooding, Levees and Bridge Information 

Editor’s Note:  This section provides summary information regarding levees, flooding, and bridges in 
Waitsburg.  Photos are provided courtesy of the Waitsburg Times and Ike Keve.  Information is based on 
The Walla Walla River Watershed Reconnaissance Report (USACOE 1997), interviews with Waitsburg 
residents, landowners and Public Works Director, the Waitsburg Times and Walla Walla Union Bulletin 
newspapers, and the City of Waitsburg Comprehensive Plan, Land Use Element – Alexandra Amonette. 

Touchet River Watershed Information 
 

Drainage Drainage Area (Sq. Km) Drainage Area (Sq. Mi.) Avg. Annual Runoff 
Volume (Acre/ft) 

Touchet River at Bolles 
(RM 40) 

935.00 361 180,300 

Source: The Walla Walla River Watershed Reconnaissance Report 
http://www.nww.usace.army.mil/planning/er/studies/WWRBASIN/RECONRPT/ 
 

Levee Information, Touchet River 

 “The City of Waitsburg made application Tuesday through the County Welfare Board for a flood 
control project to come under the Civil Works administration.” — December 1, 19331

“The work of flood water control started on the south side of the Touchet River, west of the Touchet 
Bridge this week.” — February 9, 1934.2

 
• The oldest record of the levee system through Waitsburg is dated 1951.  However, the Waitsburg 
Times reports that levees were constructed during the 1930s.  There have been numerous additions, 
flood fights, and rehabs since then.  The last significant work was completed after the 1996 flood event. 
• On the north side of the Touchet River upstream of the Main Street bridge, the USACOE extended 
the levee up past the Grange building (near river mile 45-46) after the 1996 flood. On the south side of 
the river, the levee extends from its confluence with Coppei Creek (at river mile 43) up to the “Blue 
Crystal” at RM 44.6. 
• In 1983, trees were cut down in the levees. 
• A railroad used to cross the river at the location of the present beer pub; that is where the levee ends 
on the south side, RM 44.6. 
• The levee system along the Touchet River in Waitsburg was outflanked upstream during the 96 flood.  
Flood waters also overtopped the levee system near the Grange Hall, upstream of the Highway 12 
Bridge, along the City Park, and downstream of the Main Street Bridge.  These sections of levee were 
rebuilt and/or repaired but the level of flood reduction remained about the same.  
• “Currently the Corps of Engineers has no plans to upgrade this system due to the requirements of 
public sponsorship and cost share.  The Corps of Engineers does not own nor have a right-of-way for 
this area.  The Waitsburg-Coppei Flood Control District may have access rights for the purpose of 
maintenance.” (USACOE 1997) 

                                                      
1 Pioneer Portraits, From the Pages of the Times, Waitsburg Times, Thursday, November 27, 2008, p. 4. 
2 Pioneer Portraits, From the Pages of the Times, Waitsburg Times, Thursday, February 5, 2009, p. 4. 
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Levee Information – Coppei Creek 
• Coppei Creek has one short levee upstream of the Highway 12 Bridge.  This section of levee was 
improved after the 1996 flood.  There are plans to do some work involving the Coppei. 
• There were several channel changes along the Coppei that occurred during the 1996 flood.  Coppei 
Creek flowed into an old abandoned channel during the 1996 flood just upstream of the race track.   
• The channel was put back to its current location following the flood. 
• The Coppei may have been impacted by the construction/reconstruction of the sewage lagoon.  

Bridges 
• Two bridges span the Touchet in Waitsburg: the Main St. Bridge (RM 44) and the Preston Ave. 
Bridge (RM 44.5).  Both are considered “dams” by many people and need to be replaced. 
• The current Main Street Bridge was built in 1925. 
• The current Preston Avenue Bridge was built in 1931. 

Flooding 

The 1964 flood was recorded at 9350 cfs.  The 1996 flood event was 9,300 cfs.  The USACOE reports: 

 “A1.06 Floods: Historically, most major floods have occurred in the Walla Walla River 
Basin in the winter months.  Table 9 gives a summary of the historical flood events, including 
location, date, and estimated discharge where available. Although two of the historic flood 
events, floods of 30 May 1906 and 1 April 1931, occurred in spring months, recorded 
information indicates that they were the result of heavy rainfall over the basin with little, if 
any, contribution from snowmelt runoff.”3  

 
“A1.08 Flood Protection Measures:  a. Principal Flood Problems:  The Touchet River usually 
has high flows in the spring from snowmelt and low flows in the summer and fall. However, 
major floods have occurred in the winter from general rainstorms, which, combined with 
rapid snowmelt, cause severe flooding. Record floods of significant size occurred in 1906, 
1931, 1949, 1964, 1972, and 1996 on the Touchet River.  The maximum flood of record on 
the Touchet River at Waitsburg occurred in December 1964, with a peak discharge of 265 
cubic meters per second (cms) (9,350 cfs) and a recurrence interval of slightly less than 100 
years. This 1964 peak discharge was nearly equaled in February 1996 with an estimated 
discharge of 263 cms (9,300 cfs). Coppei Creek has had several floods of significant size, but 
the floods were never gaged.”4

 
 
 

                                                      
3 USACOE 1997.  Walla Walla River Watershed Reconnaissance Report, Appendix A. 

4 (Based on the 2006 USACOE Walla Walla River Watershed Reconnaissance Report 
(http://www.nww.usace.army.mil/planning/er/studies/WWRBASIN/RECONRPT/) and interviews with Herb 
Bessey, USACE Civil Engineer (and Waitsburg resident), and Dan Katsel, Public Works Director, City of 
Waitsburg) 
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Table 9 - Walla Walla River Basin Historic Flood Events 

Flood Event Discharges, cfs 

Location 
Drainage 
Area 
(Sq.Mi.) 

May 
1906 
Flood 

Jan 
1928 
Flood 

Mar 
1931 
Flood 

Dec 
1945 
Flood 

Dec 
1946 
Flood 

Jan 
1948 
Flood 

Feb 
1949 
Flood 

May 
1956 
Flood 

Feb 
1963 
Flood 

Dec 
1964 
Flood 

Jan 
1965 
Flood 

Feb 
1982 
Flood 

East Fork 
Touchet River 
near Dayton, 
WA 

102           1,530       5,450     

Patit Creek 
near Dayton, 
WA 

52                   1,500     

Touchet River 
at Dayton, WA 164 6,000   6,000             7,500     

Touchet River 
at Waitsburg 
(RM 44-45), 
WA 

321                   9,350     

Touchet River 
at Bolles (RM 
40) 

361   4,470         9,000     9,890 7,020 6,000 

Coppei Creek 
at Waitsburg, 
WA 

38                   750 750   

 
 
The Land Use Element, City of Waitsburg5 states the following regarding flooding: 

“…damages sustained in the 1996 flood were significantly higher than previous flood events 
due to a combination of higher sediment load, water borne debris, and increased development 
in the flood plain. The Coppei Creek has also had several floods of significant size, but the 
floods have never been gauged to measure the size.” 

“The Federal Emergency Management Agency has defined areas showing the extent of the 
100-year flood plain in order to establish actuarial flood insurance rates and to promote sound 
flood plain management. Development on flood plains retards their ability to absorb water, 
restricts the flow of water from land areas and causes hazards downstream.” 

The following are just a few of the many facts about the effects of the 1996 flood.6

• Hundreds of people were forced to leave their homes and seek shelter in emergency shelters.  
(Walla Walla Union Bulletin, February 8, 1996). 

                                                      
5 Land Use Element, City of Waitsburg, as provided by City Clerk Randy Hinchcliff, January 2009. 
6 We are indebted to Esther Presler who saved the newsclippings from the 1996 and 1997 flood events and shared 
them with Spring Rise. 
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• Downtown Waitsburg was an “isolated island in a surging sea of brown water” and the City 
was temporarily cut off from Highway 12 and 124, stranding residents because several feet of 
water flooded the roadways (Walla Walla Union Bulletin, February 8, 1996) 

• The total estimated damage to both private and public property from the 1996 floods 
exceeded $13 million.  Flood waters destroyed homes, ruined appliances, electrical outlets, 
warped floors, stained walls and damaged foundations (Times, 2/25/96).  Waitsburg suffered 
$11.5 million damages, including estimates of repairs to private homes, the city water supply, 
City Hall, streets, bridges, businesses and public utilities.  (Walla Walla Union Bulletin, 
2/22/96).  The removal of mud cost more than $100,000 (Waitsburg Times, 3/7/96).  The 
City’s budget is only $1 million (Walla Walla Union Bulletin, 2/12/96). 

• A local flower business sustained $15,000 in damages (Walla Walla Union Bulletin, 2/11/96) 
and people who worked to help repair damages went out of business.   

• Mud and rock piles left behind in some areas were 6 feet deep. 

• Backed up sewer lines spewed into the streets (Walla Walla Union Bulletin, February 11, 
1996).  Flood debris contained raw sewage, animal wastes, and chemicals.  The mud 
threatened the city drainage facilities and sewer system (Walla Walla Union Bulletin, March 
7, 1996).  

• Flooding destroyed portions of the dike and weakened the levee system elsewhere (Waitsburg 
Times, 2/22/96) 

• Sidewalks and streets damaged most extensively were: First Street, Garden Street, and 
Arnold Lane; Eight and West Third Streets also sustained damage. (Waitsburg Times, 
32/22/96).  

• “There was not that much erosion in wheat fields: the rapidly melting snow made the rivers 
overflow, not rain, and rain would have caused more problems [to crops].” Walla Walla 
Union Bulletin, February 14, 1996. 

• The flood of February 1997 caused water to flow down Coppei Avenue (as in 1996) and 
“rising water added to earlier damage – from both the New Year’s event and the big flood a 
year ago – as water left the streambed and meandered through Lloyd Flat west of Waitsburg, 
eventually making its way into the Touchet again by Bolles bridge.”  (Waitsburg Times, 
2/6/1997). 
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Flood Photographs, Courtesy of the Waitsburg Times, and Loyal Baker 

 

Figure 1.  1965 Flood, facing west. Note 
junk yard in foreground. The white towers 
on the right in the background are grain silos 
at the end of Main Street, right across the 
Main St. Bridge. 

Figure 2: 1996 Flood, corner of Preston Avenue and 
Highway 12. View facing west. This is the Preston Ave. 
Bridge.  Photo Courtesy of the Times and Loyal Baker. 

 

Figure 3: 1996.  Bulldozing at the Main St. Bridge, 
during the flood. Photo Courtesy of the Times and 
Loyal  Baker   

Figure 4: 1997 Flood View of Main Street 
(diagonal across photo from middle left to 
upper mid right) facing South east. Touchet 
River is in foreground and loops over to 
background on east (left) side. The 96 flood 
was followed shortly after by the 97 flood.  
Photo courtesy of the Times and Loyal Baker 
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Editor’s Note:  The following two photographs illustrate how sediment and brush have built up under the 
Preston Avenue Bridge since 1996: 
 

Figure 5.  1996 photo of Preston Avenue Bridge, 
facing downstream, RM 44.3.  Note: there are 3 spans 
to this bridge and the two left spans are free of brush.  
Photo courtesy of Loyal Baker and the Times. 

Figure 6.  Shows Preston Ave Bridge Facing 
West, Note the Two Tiers are Full of Brush and 
Silt, 2/19/09.  Photograph by Alex Amonette 
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Flood Photographs, Courtesy of Ivan Keve 
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Flood Photographs, Courtesy of Ivan Keve 
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Flood Photographs, Courtesy of Ivan Keve 
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6.0 Summary of the Effects of the Changes to the Touchet 
River Flow Regime, Topography, and Morphology 

Alexandra Amonette 

 
“Coppei farmers are busy plowing.” — March 7, 18841  

“There is a demand all over the country for men to plow.” — April 3, 18842 

Editor’s Note:  This section provides a brief summary of the anthropogenic changes that have occurred to the 
Touchet River Valley and Touchet River since 1855 and the effects that these changes have had on their flow 
regime, topography, and morphology.  Information is based on those interviewed in Part 4 and resources mentioned 
in the text.  Following Table 1 are descriptions of significant sources of these changes.  A brief summary by 
hydrologist Jim Webster, Confederated Tribes of the Umatilla Indian Reservation, concludes the chapter. 

 

Table 1.  Summary of Changes to the Touchet River and Effects 

Types of Anthropogenic Changes and 
Known Locations3 

Effects 

River Diversions, 1865, Wait’s millrace; 
other millraces (RM 42) and diversions; 1892 
diversion of Coppei Creek by railroad; 
several other diversions of Coppei Creek 
(e.g., Figure 14) and Touchet River.  
Irrigation dams (1924 (?) on).  

(1) Changes to flow regime and depositional areas of 
sediment, leading to (2) changes in channel position and 
aggradation; (3) channels become disconnected from 
floodplains and straightened, moving more sediment and 
bedload than natural; (4) increasing shear stress on bed and 
banks, (5) lose of capacity for attenuation which increases 
peakflow volumes realized downstream; (6) reduction of 
shallow groundwater capacity (decreased bank storage, 
lowered water tables); (7) dams prevented fish migration; 
fish end up in fields. 

Channel Straightening, RM 41-42; 42.6-7 – 
44.  1996 NRCS and other agencies 
(USFWS) channelized river, cut new channel 
at RM 42.6, 42.7.  Planted trees and placed 
20 rock barbs from RM 43-42.7. 

(1) Increase in gradient (slope); (2) channel incision, (3) 
bank and bed erosion; (4) loss of floodplain connectivity; 
(5) erosion of riparian tree roots.  Barbs cause erosion of 
streambanks by creating eddies upstream of them at high 
flows.  A channel cut in 1997 at RM 42.7 is allowing flood 
paths to flow across fields downstream and dissipate 
energy. 

                                                      
1 “Pioneer Portraits,” From the pages of the Times, Waitsburg Times, March 5, 2009, p. 4. 
2 Ibid., April 3, 2009, p. 4. 
3 Supporting information is found in Part 4 and documents provided in Part 8.  Dates and RMs, when known, are 
provided.  The list is probably not inclusive and more changes have probably been made to the Touchet than are 
remembered or reported. 
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Table 1.  Summary of Changes to the Touchet River and Effects 

Types of Anthropogenic Changes and 
Known Locations3 

Effects 

Levee Construction, beginning in 1921; WPA 
labor put up the levees (city dikes) in 
1933/1934  RM 43-45; ad hoc levees from 
RM 40-45 over the years from 1880-present.  
1951 dikes built on Touchet downstream of 
the City.  

(1) Accelerated water velocities due to confined channel; 
(2) downstream of levees, river fans out, drops sediment 
load, resulting in highly unstable depositional areas (e.g., 
RM 42.5); (3) more sediment and bedload is moved, 
causing increase shear stress on streambed and banks. 

Dikes built across the river channel, RM 43 
confluence with Coppei Creek; bulldozing of 
ad hoc levees 

(1) Diversion of normal flowpaths; (2) increasing gradient; 
(3) restricting river access to floodplain; (4)increasing 
flooding downstream and (5) increasing bed and bank scour.

Bank protection with riprap, 1997,  
RM 43-42.6 (barbs) 

Erosion of bank upstream of barbs and bank across and 
downstream from riprap 

Clearing and Snagging of Channel, 1855-
present; numerous, several by USACOE, RM 
40-45 

(1) Loss of channel roughness required to dissipate stream 
energy; (2) loss of fish habitat 

Stream Gravel Extraction, bulldozing gravel 
to make push up levees, RM 40-45 

(1) Increased channel slope; (2) accelerated velocities and 
stream power, causing (3) downstream erosion. 

Removal of Riparian and Upland Vegetation, 
RM 42.2-45 

(1) Increased channel migration, delivering (2) increased 
sediment downstream; (3) poor fish and aquatic species 
habitat; (4) siltation of redds, (5) water temperatures lethal 
to salmonids. 

Building berms and terraces (RM 42.5) (1) Constricting channel and access of river to floodplain 
causing (2) upstream higher stages at high flows/flooding; 
(3) river is forced to seek a new channel to dissipate energy 
(avulsion). 

Changes in Agricultural Practices, RM 42.2-
45; First documented instance is the 1861 
Willard orchard on bottomland at base of 
reservoir hill.  10,000 cattle in valley in late 
1800s; sheep; many landowners had 20-30 
cows with access to riparian are and river; 
1890-present- intense wheat farming, 
irrigated and non irrigated; tilled; 1900-1940 
apples; 1940-1980, asparagus. 

(1) Overgrazing and plowing causes loss of riparian 
vegetation to hold vegetation needed to dissipate flood flows 
and energy; (2) formation of headcuts in rills and gulleys; 
(3) increased sedimentation; (4) poor fish habitat; (5) 
flattening out of topography causes more rapid flooding.  (6) 
Monoculture cropping on a large scale is more vulnerable to 
rapid runoff and erosion.  (7) Livestock access to rivers 
decreases water quality; animal waste decomposing in water 
depletes dissolved oxygen, necessary for aquatic life (9-14 
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Table 1.  Summary of Changes to the Touchet River and Effects 

Types of Anthropogenic Changes and 
Known Locations3 

Effects 

mg/L is ideal for a healthy stream ecosystem); (8) lack of 
riparian area translates to lack of shade, increasing summer 
temperatures (temperatures greater than 74-70ºF for a week 
can kill salmonids). 

Urbanization, RM 43-45: Small town of 
Coppei built in 1861 five miles upstream of 
present day Waitsburg; Wait’s Mill built on 
Touchet River in 1864/5, on confluence of 
Coppei Creek and Touchet River; Until 1869,
Waitsburg (platted 1869) was mostly on the 
north side of the Touchet at the junction of 
present day Bolles Road and Main Street; 
1869 plat shows Main St. and one block on 
either side on the south side of the river)4; 
1893, water system installed; 1896 electric 
light plant installed; by 1911, Main St. was 
paved; high power line built through town; 
and the town was growing from a few small 
stores and homes to a larger settlement.  
Storm water sewage systems; commercial 
practices (1942 Pictsweet cannery) cannery 
built (1949 Green Giant); the original sewage 
system built in 1906; in 1950, a newer 
sewage treatment plant was built; in 2003, the 
present sewage treatment plant was built next 
to old one.  Old garbage dumps located east 
of new sewage treatment plant and east of 
Waitsburg near RM 45. 

(1) Increased runoff due to impervious surfaces; contributing 
to poor water quality (a pH of 6.5-7 is healthy for salmon 
and bull trout); loss of delta (natural areas for sediments to 
collect) 

(2) increased pollution/poor water quality 

(3) accidental spills of chemicals/fertilizers, etc. 

(4) flooding/seepage from garbage dumps/treatment plants 
and canneries cause fish kills and poor water quality 

(5) the City of Waitsburg holds a National Pollutant 
Discharge Elimination System permit.  WA Department of 
Ecology (WA DOE TMDL 2008, p. 31)5 advises the City to 
work to reduce sources of nutrients to the river. 

 

                                                      
4 The first plat of Waitsburg, recorded 2/23/1869 is shown on page 32 of Waitsburg: One of a Kind, by Vance 
Orchard, Waitsburg Historical Society, 1976.  Bolles Road was called Front Street in 1869.  Page 67 shows a view 
of Waitsburg from 1876; the inside jacket of this remarkable book shows a view of Waitsburg in 1884. Page 69 
shows a view from 1914.   The back inside jacket shows a view in 1976. 
5 WA DOE 2008.  Walla Walla Watershed PBCs, Chlorinated Pesticides, Fecal Coliform, Temperature, pH and 
Dissolved Oxygen Total Maximum Daily Load Water Quality Implementation Plan. Publication No. 08-10-094, K. 
Baldwin, D. Gray, and J. Jones.  Olympia, WA.  Available on URL: www.ecy.wa.gov/biblio/0810094.html. 
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Table 1.  Summary of Changes to the Touchet River and Effects 

Types of Anthropogenic Changes and Known 
Locations6 

Effects 

Roads and Railroads: Territorial Road in 1855; railroad 
built 1881 from Prescott to Waitsburg/Dayton on north side 
of Touchet River; 1888 railroad built from Walla Walla 
along Coppei Creek Valley and crossed Touchet River at 
RM 44.6; removed in 1975, but railroad bed remains. 1888 
Wagon Road to Huntsville/Dayton on north side of river.  
1914 State Highway built through town.  1922 State 
Highway paved.  1923 Preston Ave. paved.  

(1) Bisect floodplain and can funnel or direct 
flood flows to unwanted areas; (2) runoff 
pollutes river; (3) interrupt flowpaths and can 
act as dams 

Bridges: 1930 Bridge Across Touchet River at RM 42.5 
(no longer there). 1865 Bridge across the millrace to Wait’s 
Mill; 1867 bridge built across Touchet (washed out in 
1869).  1880, new bridge built across Touchet.  1925 
Concrete bridge built across Touchet at Main St.  1931 
concrete bridge built across Touchet on Preston Avenue.   

(1) Constrict flows; (2) force flood waters into 
unwanted areas; (3) bridge design causes 
silt/substrate to hang up on vegetation 
upstream and downstream of bridge, requiring 
maintenance immediately upstream and 
downstream of bridge. Substrate needs to be 
measured each year to determine proper 
amounts of substrate and brush for removal. 

Sources of Upland Changes 

In 1916, zoologist Lee Raymond Dice (1887-1997) conducted a land vertebrate survey in 
southeastern Washington7.  Excerpts from his descriptions of the prairie area near Prescott and Waitsburg 
follow with photos to illustrate the flora that once existed (Figures 1-6, and 13) and how changes to 
uplands occurred (Figures 7-8).  Photos (Figures 9-12) showing present day views. 

“The bunchgrass habitat (Figure 1-5 – Ed.) is characterized by the wheat bunchgrass 
(Agropyron spicatum).  With this are associated the balsam root (Balsamorhiza 
sagittata), clarkia (Clarkia pulchella), Indian bullet (Lithospermum ruderale), phlox 
(Phlox sp.) and several lupines (Lupinus).  Common sagebrush (Artemisia tridentata) and 
rabbit brush (Chrysothamnus viscidiflorus and Chrysothamnus nauseos graveolens) occur 
sometimes in the bottoms of the drier ravines and on exposed hillsides.  In damp 
situations, in the bottoms of ravines or on north hillsides, the rye grass (Elymus 
condensatus) forms large clumps.  Where the land has been much pastured the yarrow 
(Achillea millefolium lanulosa) grows abundantly.  There are also a number of kinds of 
mustards and many other less important plants. In damp places on the north hillsides a 
few woody shrubs may be found and these are more numerous the more closely the 
mountains are approached.  The more important of these are the rose (Rosa) and service-
berry (Amelanchier florida).” (pp. 307-9). 

                                                      
6 Supporting information is found in Part 4 and documents provided in Part 8.  Dates and RMs, when known, are 
provided.  The list is probably not inclusive and more changes have probably been made to the Touchet than are 
remembered or reported. 
7 Lee Raymond Dice, “Distribution of Land Vertebrates of Southeastern Washington”, Zoology, Vol 16, No. 17, pp. 
293-348, plates 24-26, University of California Publications. 
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Figure 1.  Wheat Bunchgrass (Agropyron 
spicatum).  Photo: 
http://www.bentler.us/eastern-
washington/plants/grass/bluebunch-
wheatgrass.aspx 

Figure 2.  Balsamroot 
(Balsamorhiza sagittata).   
Photo: 
http://www.bentler.us/eastern-
washington/plants/balsamroot/defaul
t.aspx 

Figure 3.  Indian bullet 
(Lithospermum ruderale.  Photo: 
http://plants.usda.gov/gallery/pubs/li
ru4_001_pvp.jpg; Photo Credit: 
Brother Alfred Brousseau @ 
USDA-NRCS PLANTS Database8 

 

  
Figure 4.  Example of Intermediate Wheat Grass - Bunch 
Grass (Thinopyrum intermedium, aka Agropyron 
intermedium).  Photo taken on Bateman Island, Richland, 
March 14, 2009, Alex Amonette 

Figure 5.  Example of Wild Rye Grass (Elymus Cinereus), 
Eastern Washington.  Photo courtesy of 
http://www.bentler.us/eastern-washington/plants/grass/great-
basin-wild-rye.aspx  

 

Dice (1916) noted: 

“Near Prescott almost all of the bunchgrass hills (Figure 6 – Ed.) have been plowed and 
are planted to wheat and barley.  On alternate years the land is allowed to lie fallow.  The 

                                                      
8 USDA, NRCS. 2009.  The PLANTS Database (http://plants.usda.gov, 28 March 2009). National Plant Data 
Center, Baton Rouge, LA 70874-4490 USA.  Ed. Note: the link to Alfred Brousseau could not be accessed as of 3/28/09.  
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bunchgrass which remains unplowed has been heavily pastured, so that the grass has been 
partially killed off and yarrow, lupine, and other weeds have greatly increased.” (p. 308). 

 

Figure 6.  The Foothill Prairie (left) Apyropron-Festuca-Stipa and Palouse Prairie (right) Agropyron spicatum-Festuca 
idahoensis). These photos depict how the uplands in the Touchet River Valley appeared prior to development and cultivation.  
Photos #30 and #32, respectively, courtesy of http://www.tarleton.edu/~range/Grasslands/Palouse%20Prairie/palouseprairie.htm 

 

  
Figure 7.  1909 Photograph of The Bickelhaupt 
/Collingwood et al, Team, Waitsburg Historical Society 
Photo, Courtesy of Anita and Tom Baker and the 
Waitsburg Historical Society. 

Figure 8.  Sheep on the Touchet River, Late 1800s/Early 
1900s, exact date unknown.  Photo Courtesy of Anita 
and Tom Baker and the Waitsburg Historical Society.  
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Figure 9.  View Facing South to the Touchet River (RM 
42.5) From McKay Alto Road, May 22, 2008. 

Figure 10.  View Facing West (downstream) of RM 42.7 
to RM 42.2, Showing Wheat and Hay Fields, 5/3/08 
Photo Courtesy of Perry Dozier and Loyal Baker 

 

  
Figure 11.  2/11/09, View facing East at RM 40 near 
Bolles Bridge 

Figure 12.  5/3/08 View of Area at RM 42.2 that was 
Lloyd homestead land and native American 
fishing/gathering site. Photo Courtesy of Perry Dozier 
and Loyal Baker 

 
Sources of Riparian Area Changes 

Dice (1916) observed: 

“The growth of timber along the smaller streams of the prairie area does not extend far 
from the banks of the streams.  In most places along the Touchet River trees do not 
naturally grow more than a quarter of a mile from the stream, and often the width of the 
habitat is much less than this.  As the valley of the Touchet near Prescott is nearly a mile 
broad on the average, it is evident that the growth of trees and brush covers only a portion 
of the nearly level floor of the valley.” (p. 311) 

Editor’s Note: The average extent of riparian vegetation along the Touchet River in the vicinity of 
Waitsburg is currently (2009) 259 feet on one side of the river.9 Compare that to “quarter of a mile” 
(e.g., 1320 feet) observed by L.R. Dice in 1916. 

 

 
                                                      
9 Anthony Olegario, USFS TEAMS, measurement using LIDAR data; personal communication, March 19, 2009. 
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Dice (1916) continues: 

“The most conspicuous plants of the habitat are the cottonwood (Populus trichocarpa) 
and willows (Salix) of several species.  Other trees and shrubs which are common along 
the banks of the Touchet River near Prescott are the birch (Betula microphylla), alder 
(Alnus rhombifolia), chokecherry (Prunus demissa), thorn (Crataegus breviispina), 
service-berry (Amelanchier florida), red osier (Cornus stolofnifera), and syringa 
(Philadelphia lewisii).  Less important species are the cascara sagrada (Rhamnus 
purshiana), ninebark (Opulaster pauciflorus), elder (Sambucus glauca), wild cherry 
(Prunus emarginata), snowberry (Symphoricarpus sp.), and clematis (Clematis 
ligusticifolia).  Roses (Rosa sp.) occur commonly, especially along the outer margins of 
the timber.  The cottonwood often makes very large trees with a height of 80 to 100 feet 
and with trunks three to four feet in diameter, but the other trees are much smaller.  
Under the trees there is nearly always a heavy growth of shrubby underbrush.  A growth 
of shrubs also covers many small areas over which trees have not become dominant.  
Where the habitat has not been disturbed by man the thick tangle of smaller shrubs, 
thorns, and vines makes excellent refuges for birds and mammals.” (p. 311)  

“The cottonwood-willow association is made up of a great number of species.  A large 
number of these are closely restricted to the cottonwood-willow habitat.  A few species 
which reach their greatest abundance in the cottonwood-willow association are found in 
lesser abundance in the bunchgrass association.  Other species of greatest abundance in 
the bunchgrass association are sparingly represented in the cottonwood-willow 
association.  Several species of birds nest or obtain shelter in the cottonwood-willow 
habitat but forage out into the adjacent bunchgrass.” (p. 311) 

  
Figure 13.  Example of Cottonwood/Willow Habitat that once lined the Touchet River.  Photo taken March 20, 2009 on 

the Yakima River at “Tapteal Bend”, an area adopted by the Tapteal Greenway Association near W. Richland, WA 

Bettie Lloyd Chase, born in 1920, lived in Waitsburg most of her life.  She described the changes to 
the land from the time when she played with Native American children at her grandparents’ homestead 
who lived mid-valley halfway down the present Connover Road near River Mile 42.5: 

“My grandparents, A.G. and Lois Jasper Lloyd, came to the Touchet Valley in 1865, and 
settled west of Waitsburg, on land now owned and farmed by the current landowner (who 
has owned it for the past 21 years or so.  It was reach prairie, flat with an occasional 
knoll, plenty of water, and soil that would lend itself to farming once the sod was 
broken.” 
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“There was an abundance of trees and undergrowth along the river, and the tributary of 
Coppei Creek which ran the valley, bisecting the Lloyd land, and joining the Touchet at 
the Highway 124 Bridge (Figure 14).  There was an amply supply of native grasses 
suitable for grazing, as well as clumps of rye grass, some of which were still present in 
the 1920s.10” 

 

♦ 

Figure 14.  Portion of 1989 Plat Map Showing Waitsburg vicinity in 1909, Township 9N, Range 37E.  
Landownership, creeks and railroads are clearly marked.  The Coppei Creek had a tributary 
that ran west across the valley bottom to join the Touchet at river mile 40.  A ♦ symbol 
shows the location of the Lloyd Homestead on the present Connover Rd.  Coppei Creek ran 
had a tributary that ran west from its main stem near its present location across the valley 
flat, under present highway 124 and meandered again under Highway 124 near Bolles 
Junction. A millrace was constructed west from the Touchet River east of town and across 
the valley to power the flour mill constructed by Wait on the Touchet River.  The Northern 
Pacific Railroad line crossed the Touchet and headed northeast.  The abandoned railroad 
track is still evident.  1909 Plat Map provided courtesy of Loyal Baker, the Waitsburg Times. 

Bettie Chase continues: 

“The Touchet, which flows west on the north side of the valley, was a sweetwater stream 
in a well-banked bed.  Thickets of native trees and shrubs lined both sides of the (stream) 
producing plenty of grazing for animals and waterfowl habitat.” 

                                                      
10 “The first cattle to reach the States of Oregon or Washington were brought in on ships to Vancouver and were the 
property of the Hudson Bay Company.  The next cattle to come into this part of the country were left near what later 
became Fort Walla Walla by Jason Lee in 1834.  Lee traded the remaining cattle he had left after making the 
overland journey to the Cayuse Indians for supplies.” P. 97-98.  History of the Northern Blue Mountains by Gerald 
J. Tucker, 1940.  Given to Spring Rise by Del Groat, USFS, Pomeroy Ranger District. 
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“Those trees are gone now as is the undergrowth.  Over the years floods have caused new 
waterways to be formed, and added piles of debris which has diverted the stream still 
further.  No native habitat on the banks makes for a damaged stream.  The variety of trees 
(see Table 1) which includes the “Lonesome Pine” on the north bank of the stream 
included a wide variety of timber which today is down to a few cottonwood, willows and 
alder.  The pine just gets older.” 

“Fish were in abundance the year around with the spring run of steelhead and salmon 
making it a popular place of the devotees of fishing.  Wildlife has always been present, in 
the river, and along the banks.  The stream itself offers plenty of fishing holes, calm areas 
for waterfowl and homes for water mammals to be trapped.” 

“When the first settlers arrived in the territory, homes were built on the highest ground 
available.  They were able to keep an eye on their stock and see the approach of friend or 
foe.” 

“Then over the years, the contours of the valley have changed.  The Coppei Creek has 
disappeared and the occasional knoll and timber growth in the valley are gone.  Farming 
practices have more than two hundred years has flattened the land.  The “bumps” have 
been replaced by irrigation systems but the Touchet still flows west.” 

Bettie Lloyd Chase, March 16, 2009.11

 

Table 2.  Flora and Fauna Observed by BL Chase in Touchet River Valley in 
Vicinity of RM 40-43, late 1800s, early 1900s 

Trees and Shrubs Other Vegetation  Fish Wildlife 

Cottonwood Mustard Rainbow trout Pheasants 

Alder Thistles Dolly varden trout Quail 

Willows Nettles German brown Ducks 

Sumac Buttercups Steelhead in season Geese 

Bl. Walnut  Skunk cabbage Salmon in season Eagles 

Hazelnut Daisies Suckers Hawks 

Elderberry Ferns Chubs Owls 

Thorn Mullein Minnows Songbirds 

Locust Larkspur Crawfish Rabbit 

Blackberry Sunflower  Mink 

Snowberry Lupine  Beavers 

Birch   Weasels 

Wild plum   Coyotes 

   Deer 
 

                                                      
11 Letter to Alex Amonette from Betty Lloyd Chase, March 16, 2009, reprinted with permission. 
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Dice (1916) also noted: 

“The animal habitats of southeastern Washington have been greatly altered by the work of 
man. Farming is extensively carried on and in the prairie area a very large percentage of the 
land is under cultivation. Irrigation is also practiced in the valleys of both the prairie and 
sagebrush areas. All of the land not under direct cultivation has been heavily grazed by cattle 
and stock. Part of the timber along the] streams has been cut down and much of the brush has 
been cleared away. Houses have been built and shade trees planted in places] where formerly 
no trees grew.  In the Blue Mountains there have] been many destructive forest fires and 
much timber has been cut. In the region it is now difficult to find an area of any size which 
show the primitive conditions in completeness.”   

“These changes in the environment have caused great changes in the abundance of the 
different species of vertebrates.  Some species are greatly reduced in numbers or have been 
exterminated in the region others have held their own or have increased to some extent.  The: 

species of the open fields have probably suffered most by the occupation of the region by 
man.  Extensive hunting has operated to reduce in number or exterminate some of the game 
animals.  On the other hand, a few game species have been intentionally introduced by man, 
and a few obnoxious species have been unintentionally introduced.” (p. 326). 

 

Cattle and Livestock 

Gerald J. Tucker12 chronicled the beginning of the livestock industry in the Blue Mountain Area.   
 

“The first emigrant train to arrive in the Oregon country was in 1843.  This party was in 
charge of Jessee Applegate….. and was led by Dr. Marcus Whitman and his Indian guide.  
They brought with them altogether about 1300 head of cattle….They were met at the 
Whitman mission by Chief Ka-mi-akin and some of the Nez Perce Chiefs who traded horses 
to the emigrants for a number of cattle.  A few of these cattle were taken to Ka-mi-akin’s 
people in the Yakima Valley and a few to the canyon country of the Nez Perce.  …A number 
of cattle were left at the Whitman Mission. …The Nez Perce, Cayuse, Walla Walla, Umatilla 
and Yakima Indians realized that the cattle raising industry would be of assistance to them as 
an additional source of food when game was scarce and they also anticipated a good trade 
with the whites… .  …In 1846 Pe-peu-mox-mox Chief of the Walla Walla went to California 
with a party of warriers and returned with a small herd of cattle and about 2,000 head of 
horses. …Beginning about 1861 after the discovery of gold in Idaho and in 1862 when gold 
was discovered in the Blue Mountains of Eastern Oregon, men began to bring cattle into 
Northeastern Oregon and Southeastern Washington.  Each year more and more cattle were 
turned loose on the great bunch grass ranges.” 

Settlement 

The Waitsburg Times reported that in 1884, the Bureau of Immigration stated that “not less than 
150,000 will come into Washington Territory in 1884 and 100,000 will settle east of the Cascades.”13  

                                                      
12 Gerald J. Tucker, 1940.  The Beginning of the Livestock Industry in the Blue Mountain Area” Chapter XIV, 
History of the Blue Mountains. P. 97-99. 
13 The Waitsburg Times, “Pioneer Portraits,” April 18, 1884, as reported in the April 18, 2009 edition, p. 4. 
This edition also states that “Charles Richardson returned from the mines of North Idaho last Friday.  He pronounces 
them the greatest fraud of the nineteenth century.  Our advice is: Stay away from those mines unless you want to be 
humbugged.” 
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People came to raise cattle and farm the land.  For further information about settlement in the Waitsburg 
area we recommend Orchard (1976).   
 

Conclusion 

Jim Webster, Hydrologist and CTUIR Fisheries Habitat Program Supervisor, considered what effects on 
the river happened when the town of Waitsburg was built on the river delta, at the Touchet’s original 
confluence with Coppei Creek14: 
 

“As you can imagine there are several scenarios of effects we can hypothesize depending on 
the details of the stream system morphology, channel gradient, substrate type and size, 
alluvial material depth, intercepting river characteristics, etc.” 
 
“The valley at the location of Waitsburg is very wide (almost 4000 feet) compared to the 
bankfull width of any of these creeks. The valley gradient is also very low (0.0056) through 
this area.  Both these things lend to the fact that the expected channel form would be very 
sinuous.  With the soil conditions and expected vegetation growth, I would expect these 
channels to move toward characteristics of a Rosgen “E” type channel15.  The change that 
happens at Waitsburg is that Coppei and even Wilson Creek are higher gradient channels that 
enter the lower gradient Touchet River Valley.  This means that these channels would 
naturally deposit bedload and create active alluvial fans, as you mention.  The actual channel 
of Coppei would have been transitional and may have entered the Touchet River at multiple 
points during various years depending on the dynamics of the high flow events.  The Touchet 
River possibly had multiple channels at various points, but more likely would be flood 
channels and secondary channels as a result of lateral channel shifts.  What this all means; the 
entire area that Waitsburg sits on could have been occupied by a stream channel associated 
with any of these creeks/rivers.  These would be the "rivulets" you mention.” 

“As the town developed and these channels were developed, the natural process of lateral 
migration was limited.  This was probably done not only in town but along the creeks 
upstream of town in order to build or farm.  As the channels become disconnected from 
floodplains and straightened, they begin moving more sediment and bedload, increase shear 
stress on bed and banks, lose capacity for attenuation which increases peakflow volumes 
realized downstream, and reduces shallow groundwater capacity (decreased bank storage, 
lowered watertable, etc.).” 

In summary, the key to understanding the effects on the watershed and river from these changes is to 
realize that “for every action, there is a reaction,” i.e., what people do upstream to a river, its riparian area, 
floodplains, and uplands affects the river, floodplain and people downstream, and sometimes upstream as 
well. 

                                                      
14 Jim Webster, email correspondence with Alex Amonette, April 17, 2009. 
15 A slightly entrenched, high sinuosity, low width to depth ratio, single channel dominant river. 
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7.0 Materials and Methods – Part A 

Editor’s Note: This section (7A & 7B) describes some of the field methods and materials used in the 
course of conducting the fluvial geomorphic survey of reach 42.2-45.  Methods included using a stream 
reconnaissance record sheet, recording preliminary site sketches and observations, a LIDAR survey, 
riparian survey (Part 1), bulk sediment sampling, Wolman Pebble Counts, taking photo points of the 
channel, including underwater photographs, aerial photograph analysis, riparian survey, and 
topographic survey of RM 42.5.  Materials included surveying equipment and tripod (loaned by City of 
Waitsburg), bulk sediment sampling box, underwater photography box, five-gallon plastic bottomless 
bucket, sediment sieves (loaned by Dr. Janine Castro and others purchased by USFS TEAMS), scale, 
waterproof camera, and gravelometer – Alexandra Amonette. 

Stream Reconnaissance Record Sheet and Site Sketch 

Prior to conducting the fluvial geomorphic assessment, several site visits were made to confer with 
the landowners regarding their concerns.  On two of the site visits a stream reconnaissance at river mile 
42.5 was conducted to specifically capture parameters that would need to be measured during the fluvial 
geomorphic assessment.  For this purpose, a worksheet, “Stream Reconnaissance Record Sheet” (SRSS) 
developed by Dr. Colin R. Thorne1 was made available for use in the field as part of a bank stabilization 
course, “Principles of Streambank Analysis & Stabilization”.2  Data were collected in the field and 
recorded directly onto the worksheet on 9/17/08 and 11/7/08.  A site sketch was also made on 10/28/08.  
A blank SRSS record sheet is available as an Excel spreadsheet on the accompanying CD to this report. 

Spring Rise recommends the use of the SRRS prior to proceeding with a field assessment and field 
data collection to better focus resources for the fluvial geomorphic assessment to follow.  It is very 
helpful to record and separate observations from interpretations.  It also helps one to remember, once back 
in the office, what the site condition looked like.  It can be applied to supply inputs to stable channel and 
restoration design techniques.  The SRSS provide a methodological basis for collecting qualitative and 
quantitative field information about the stream channel forms and processes.  If one treats every field visit 
as the only opportunity to visit the site, and uses the record sheet, it helps to get organized and prepared 
for future work on the project.  The record sheet can be refined to meet the needs of your area.  Because it 
was used by both Spring Rise and the US Forest Service TEAMS personnel, it allowed us to make and 
record our observations in a consistent manner.  Finally, it provides a basis for archiving and preserving 
the outcomes of the field survey for future use, and establishes a record of stream condition at the time of 
observation. 

Rite in the Rain® notebooks and paper were used to protect the notes and sketches from damage by 
rain and water.   

 
1 Colin R. Thorne, 2007.  Department of Geography, University of Nottingham, NG7 2RD, UK. 
2 “Principles of Streambank Analysis & Stabilization”, Portland State University Environmental Professional 
Program, PO Box 751, Portland, OR 97207; October 16-18, 2007.  Instructors: Andrew Simon, Ph.D., 
Geomorphologist, USDA-ARS National Sedimentation Laboratory, Oxford, MS; Colin Thorne, Ph.D., Professor of 
Physical Geography, Univ. of Nottingham, UK; Janine M. Castro, Ph.D., R.G., Geomorphologist, U.S. Fish and 
Wildlife Service and Technical Director of the Portland State University River Restoration Professional Certificate 
Program. 
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Site Sketch, 10/28/08, River Mile 42.5 
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7.0 Materials and Methods – Part B 

Editor’s Note:  The geomorphic survey included a flight over the Touchet River Valley and the use of 
LIDAR to capture the valley and river’s topography in fine detail.  The images from the LIDAR were 
generated by Anthony Olegario, USFS TEAMS.  The information concerning LIDAR was written by Jim 
Crabtree, VP, Aero-Metric, Inc., (Seattle, WA, http://www.aerometric.com/Offices/seattle.htm1).  The 
information on photo points was written by Alex Amonette.  The bulk sampling of streambed gravels and 
the use of the streambed photography camera shield was written by Alex Amonette with assistance from 
Michael McNamara, USFS TEAMS, and Paul Bakke, USFWS.  Topographic survey data of RM 42.5 is 
available through the USFS TEAMS office – Alexandra Amonette. 

LIDAR 

LIDAR is the acronym for Light Detection and Ranging.  While there are ground-based LIDAR 
sensors for measuring the height of clouds and the density of the atmosphere and tripod-mounted systems 
for high resolution surveys of building, bridges, highways and the like, it is the airborne application that 
we need to define. 

Basically, the airborne LIDAR sensor consists of a powerful laser, a motor-driven mirror, an inertial 
measurement unit, a GPS receiver, and associated controlling circuitry and hardware which are all 
mounted in a light aircraft.  The unit used on the subject project (RM 45-42.2) was the Optech Gemini, 
which has the capability to send out 167 thousand pulses per second.  The speed of light being known, the 
transit time of the pulses from the sensor to the ground and back is used to measure the precise distance 
within a few millimeters.  The motorized mirror rotates at up to 70 times per second effectively 
“spraying” the earth’s surface with measurements.  The GPS receiver and inertial measurement unit 
respectively provide the reference position in space and the roll, pitch, and yaw of the aircraft at the 
instant of each measurement.  The processing hardware and software are used to convert the massive 
amount of data recorded into a “point cloud” of datasets each containing latitude, longitude, and 
elevation.  For some applications the height of buildings or trees may be of interest.  For RM 42.2-45 the 
data points associated with above ground objects were edited out to leave a “bare earth” dataset.  From 
that bare earth dataset aerial surveyors created a digital terrain model (DTM) for use by engineers or 
scientists for many engineering or environmental applications. 

LIDAR files are produced in varying formats.  For ease of use, Aero-Metric advises using the arch 
ascii grids using Global Mapper or ARC View or ARC Map.   

The following software packages* will be useful in viewing the LIDAR data: 

• Global Mapper - http://www.globalmapper.com/ • Terrascan viewer (a subset of Terrasolid) 

• ArcMap/ArcView with Las file plug in • CloudPeak (may not be available any longer) 

• QT Modeler • Envi 
*See also: http://mcmcweb.er.usgs.gov/drc/dlgv32pro/   - This is a disabled but powerful version from USGS. 
http://www.appliedimagery.com/   - On this site you will find links to the different versions of the QT viewer. 

                                                      
1 Contact Aero-Metric, Inc., for further information at 206-462-6503 or www.aerometric.com 
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Bulk Sampling of Streambed Gravels  

Streambed gravel sampling is conducted to answer key questions2 such as (1) the channel type and 
stream classification, (2) composition of the bed material, (3) largest size of sediment being transported 
by the stream, (4) the ability of the reach to transport available sediment without net erosion (incision), 
net deposition (aggradation) or shifts in channel type, (5) how the stream would respond to increases or 
decreases in sediment, (6) and will changes in the upstream sediment load cause a response in the stream 
reach of interest?  The data collected during the streambed gravel sampling task in the summer of 2008 
was used to generate the bedload rating curves reported in the fluvial geomorphology report (Part 1). 

Pavement and subpavement bed material (Figure 1) samples were taken at two sites in 
September 2008 using a bedload sampler plywood box (Figure 2) constructed by Bart Baxter at river mile 
(RM) 42.5, just upstream of the eroding “dogleg” or Aldrich-Dozier project site, and at RM 44.5, just 
upstream of the Preston Avenue Bridge.  A small 5-gallon plastic bottomless bucket was also used at 
RM 44.3, just upstream of the Main St. Bridge where samples were collected in the channel, and at 
RM 45, where samples were collected from a point bar on the right bank above the large irrigation pipe.  

Two distinct layers of bed material were sampled.  The pavement layer (Dp) was excavated down to 
the embedded depth of the largest particle exposed within the area of the streambed contained within the 
box or bucket.  After the pavement layer was removed, the subpavement sample was excavated below the 
pavement to a depth equal to the embedded depth of the pavement layer.  Bed material and bedload 
samples were sorted, sieved, weighed in the field (Figure 3 and 4), and the size class, weights and particle 
counts recorded in a field notebook for further calculation.  Particles with a median diameter larger than 
the largest sieve size were weighed individually and their median diameter determined in the field.  The 
sieve sizes used for bed material analysis ranged from 1.0 to 31.5 mm.  Sieve sizes used for bedload 
analysis ranged from 1-64 mm.  Sizes below 1 mm were shown to consist predominantly of particles 
transported in suspension.   
 

Dp

Ds

Plane of 
Embeddedness

 
Figure 1.  Schematic of pavement (or armor) layer and subpavement (or subarmor) layer in the framework- or clast-

supported alluvial streambed.  The pavement depth (Dp) is equal to the embedded depth of the largest exposed 
particle within the bedload sampler box or 5-gallon bucket.  Ds represents the subpavement depth. (Figure taken 
from Michael McNamara, Peter C. Klingeman, and Paul D. Baake, “Channel Maintenance Flows in the Upper 

Klamath Basin, Oregon”).  
 

                                                      
2 From “Geomorphic Scope of Work,” 2006.  Janine Castro, USFWS, p. 1. 
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Figure 2.  The plywood box measures 3 ft x 2 ft x ½ in. thick and is held together by 4 hinges that can be 
unscrewed.  A 3½ ft-long plastic tarp skirt was stapled and duct taped approximately one foot above the bottom of 

the middle panel on the front of the box to keep flowing water out of the collection area.  After setting up the box in 
the channel, the tarp was splayed out in front of the box and held down with large rocks.  The streambed sampler 

was designed by Michael McNamara (USFS TEAMS) and constructed by Bart Baxter of Waitsburg.  It’s available 
to loan; contact Spring Rise for information. 

 

Figure 3.  After pavement and subpavement materials were collected, they were sorted using a gravelometer (L), 
sieved (R) using Avantech USA Standard Testing Sieves®, placed on a plastic plate, and weighed using a Detecto® 
T50KP Multipurpose Dual Reading Metric Scale.  Sieves used were 8 inches in diameter and ranged from 1.0 mm 

(No. 18) to 31.5 mm (1-1¼ in.).  Additional 6-in. diameter sieves, donated by Dr. Janine Castro, were used (#20 fine 
gravel, #40 coarse gravel, #60 medium sand, and #100 fine sand) to measure particle sizes less than 1.0 mm. 

 

Figure 4.  At RM 42.5 we were joined by a local 13-year old boy.  This was a good opportunity for him to learn 
about the importance of clean (e.g., unsilty) substrate for fish spawning, macroinvertebrates (middle photo) and what 

it is like to work in the field and on the rivers.  He was a great help to us in sorting and weighing the substrate. 
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The USFS TEAMS also conducted five Wolman Pebble Counts using a gravelometer (Figure 3[L]).  
Procedures for conducting the pebble count are in the accompanying CD in the “Measuring Substrate at 
Bridges” folder. 

In August 2008, Dr. Castro advised the City of Waitsburg to conduct substrate sampling at the 
bridges.  There is concern that much sediment builds up at the bridges and needs to be removed 
periodically.  In an email3 to Alex Amonette, Markeeta Little Wolf, and Alan Schroeder concerning 
measuring substrate at the Highway 12 Bridge over Coppei Creek, Dr. Castro advised: 

“…[I]t is critically important that cross-sectional surveys in the vicinity of the bridge be 
completed at least once a year, and preferably before and after high flow events.  This will 
provide data on exactly how much sediment has been deposited at the bridge, which is very 
different than just having the sediment move around into different patterns.  We want to 
know (1) if the bridge is losing capacity to pass flood flows because of the sediment deposits, 
and (2) when excavation of this material is warranted.  Visual observations are just not 
accurate enough to make this determination.” 

Two primers4 and a pebble count procedure were also provided by Dr. Castro.  (See accompanying 
CD “Measuring Substrate at Bridges” folder). 

 
Streambed Photography Camera Shield 

 

Paul Bakke, PH, LG, Hydrologist/Geomorphologist, with the U. S. Fish and Wildlife Service, 
provided instructions and rationale for using a streambed photography camera shield (Figure 1).  The 
“Bakke Box” was easily constructed for approximately $70.00.  It consists of an irrigation valve box with 
a Plexiglass bottom to provide a “glass bottom boat” to support a camera, float out over the streambed, 
and take clear underwater photographs to show accurately the sizes of the substrate (Figures 2 and 3).  
The motivation for using this method came from the “Geomorphic Assessment Sample Scope of Work” 
developed by Dr.  Janine Castro, the protocol followed to conduct the fluvial geomorphic assessment.  
Task 6 of this protocol, Streambed Gravel Sampling, identifies 3 subtasks to use to determine bed and 
bank composition: (1) Wolman pebble counts; (2) bulk sampling of streambed gravels; and, (3) streambed 
photography.  The USFS TEAMS survey crew conducted subtasks 1 and 2; Spring Rise undertook the 
streambed photography. 
 
Dr. Bakke explains5:  
 

“Streambed photography is rapid, nondestructive, repeatable and archival.  It supplements 
traditional particle counts and volumetric samples in order to: 
 

• cover the streambed of the reach more extensively than possible with other methods 

                                                      
3 Email correspondence from Janine Castro to Alex Amonette, Markeeta Little Wolf, and Alan Schroeder, 3/26/09. 
4 Harrelson, Cheryl C., C.L. Rawlins, John P. Potyondy.  1994.  Stream channel reference sites: an illustrated guide 
to field technique. Gen. Tech. Rep. RM-245. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Forest and Range Experiment Station. 61 p. 
5 Email correspondence from Paul Bakke to Alex Amonette, 2/26/09. 
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• provide repeatable, nondestructive documentation for detecting change over time at 
numerous specific sites 

• map the distribution of sediment deposit types and sediment texture characteristics of 
habitat elements (bars, pool tail out zones, deposits associated with large wood, riffle 
stability, etc.) and 

• save archival photos that could be used for qualitative interpretation (i.e., calibrating 
our eyes) or for photo sieving, if desired.” 

 
… “photographs of the streambed can be used to qualitatively compare unsampled sites with 
representative sites, to map substrate distribution, and to provide archival baseline data for 
repeat surveys of relocatable sites (Whitman et al., 2003).  In some cases, such as where deep 
or cold water precludes use of pebble counts or volumetric sampling, size distribution 
analysis may be done from the photographs.  Photography can be used to characterize the 
subsurface as well.” 

 
“Close-up photographs of the streambed can also be taken at the upstream, middle and 
downstream end of each identifiable habitat unit (riffle, pool, glide, prominent bar), or at 5-m 
intervals, whichever is smaller.  Photographs taken at the channel thalweg (except for bars), 
can be keyed to longitudinal position according to the staking system established for the 
streambank and vegetation survey.  At reference cross sections with headpins, back-to-back 
photographs can be taken along the entire cross section.  This technique provides an 
extensive, qualitative assessment of streambed surface condition, which can be used to detect 
temporal trends and assess habitat quality.” 

 
Streambed photographs using this device were taken on February 19, 2009 and February 25, 2009 
(Figures 2 and 3).  Unfortunately, it was too late in the season to get clear underwater photographs due to 
the turbidity and high flow of the river.  However, the Bakke Box could be used for baseline and post 
project data for the implementation project at RM 42.5 and can be loaned to others doing salmon recovery 
in the region. 
 
Prior to constructing the box, several underwater photographs (Figure 4) during the summer of 2009 were 
taken using an Olympus Stylus 850 SW Digital Camera and holding a ruler.  The photo quality (Figure 4) 
is not as clear as those using the Bakke Box (Figure 3).  The ruler used with the Bakke Box is more easily 
read than just putting the water-resistant camera under the surface and holding the ruler. 
 

  
 

Figure 1.  Left: Plexiglass Bottom, 3 Legged Irrigation Valve Box; Middle: 
Top-Down View with Hole for camera lens and metal bracket mount to secure 
the camera; centimeter markings drawn on Rite in the Rain© paper glued to the 
metal bar and tied to one of the three wooden dowling legs. 

Right: Bakke Box deployed 
with assistance from 
neighborhood youth, 2/19/09 at 
RM 42.5 in 6 inches of water. 

 
On February 19, 2009, the river was as “clear as gin”, so the box was deployed at RM 42.5 with help 
from a neighborhood friend.  Despite lab tests prior to field work, the camera setting was too dark (Figure 
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2) and could not be adjusted in the field; however, the photo quality was sharp.  The next trial took placed 
on February 25, 2009.  On this date, however, the stream was obtaining the murky chocolate color due to 
runoff (Figure 3) and the current was too swift for safe work.  But the results in Figure 3 proved the utility 
of the photo (Bakke Box) box for excellent quality underwater photographs with a ruler. 

 
 
 
 
Figure 2.  RM 42.5, approximately six feet from right bank, in 6 inches of water, 
2/19/09. The bubble is a reflection from the camera flash.  The camera’s light 
adjustment was incorrect and the photograph is too dark. 
 

 

  
Figure 3.  Streambed, RM 42.5, five feet (Left) and one foot (Right) from the right bank wetted edge, 2/25/09 with 
correct light adjustment on the camera.  The ruler has one-centimeter markings on it.  Contrast the clarity of these 
photos with those in Figure 4. 
 

  
Figure 4. Streambed, RM 42.8, in three inches of water, approximately three feet from the right bank wetted edge, 
9/23/08.  The photo box was not used in these photos and, as can be seen, the ruler is blurry and the quality is not as 
clear as those in Figure 3. 
 
References: 
 
Castro, Janine M. 2006.  “Geomorphic Assessment Sample Scope of Work”, Draft October 2006, U.S. 
Fish and Wildlife Service. 
 
Harrelson, Cheryl C., C.L. Rawlins, John P. Potyondy.  1994.  Stream channel reference sites: an 
illustrated guide to field technique. Gen. Tech. Rep. RM-245. Fort Collins, CO: U.S. Department of 
Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station. 61 p 
 
Whitman et al. 2003.  Matthew S. Whitman, Edward H. Moran, and Robert T. Owrso, “Photographic 
Techniques for Characterizing Particle Sizes,” in Transactions of the American Fisheries Society, 
132:605-610, 2003, American Fisheries Society. 
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Photo Points RM 42.5 and Aerial Photographs 
 
Numerous photographs have been made of the RM 42.5 project site.  Many of them are included in this 
report and are available on the accompanying CD on file with the Snake River SRB and SRFB.  They are 
useful for project implementation and provide a qualitative way to see how the river changes and how 
much bank erosion is occurring from year to year. 
 
Numerous aerial photographs obtained from WA Department of Transportation, USACOE, Walla Walla 
County and Perry Dozier and Loyal Baker are also provided on the accompanying CD set.  They were 
analyzed for the fluvial geomorphic survey (Part 1). 
 

May 23, 2008, Facing West September 23, 2008, Facing South 

January 8, 2009, Facing South.  High waters have 
moved much wood and sediment and the river is 
flooding a channel across the south part of the 

floodplain. 

February 25, 2009, Facing West.  The power pole 
has been removed by the local electric association.  
More sediment has been deposited since May 23, 
2008 on the point bar opposite the “dogleg” and a 
cottonwood shown in the 5/23/08 photo has fallen 

into the river. 
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9.0 Summary of Expenditures 

 
AMOUNT FUNDED BY Salmon Recovery Funding Board $153,427.55 
SPRING RISE SPONSOR MATCH (15%) $27,075.45 

2/1/08-4/19/09 EXPENDITURES 
Salaries $12,394.50 

Payroll Taxes $3,874.57 
Per diem $1,773.83 
Mileage $966.29 
8/26/08 Supper/Meeting With Landowners $139.58 
Sub-Contracts  
USFS TEAMS: Fluvial Geomorphic Survey, Riparian Survey (RM 45-
42.2), Topographic Survey (RM 42.5), Conceptual Designs, Report $63,215.19 

CTUIR Archaeological Investigation RM 42.5  $11,053.06 

LIDAR Survey (Aero-Metric, Inc.) $27,774.00 

Geologic Illustrations (Aurelia Press) $350.00 

Services and Supplies  
Office Supplies $301.90 
Stationary Cards – 8/26/08 meeting notice $92.10 
Field Materials  $99.84 
Scan Geology Maps $16.68 
Non-Capital Equipment (Camera) $411.51 
Internet $410.28 
Telephone $470.92 
Postage/Freight $183.80 

Professional Services: Liability Insurance $4,067.00 

Town Hall Rental $40.00 

Aerial Photographs-WW Co. $160.00 
Sub Total $127,795.10 

Projected Expenses: 4/20/09-4/30/09 
Subcontracts – USFS TEAMS: Final Project Design, Risk 
Assessment $10,073.00 

4/29/09 USFS TEAMS: Presentation; Per Diem; Travel $3,091.00 

Salary and Payroll Taxes: 2/09-4/09 $10,270.00 

Printing/CD duplication $400.00 

Travel/Per Diem $250.00 

Sub Total $24,084.00 

TOTAL $151,879.10 
MATCHING DONATIONS: 
Donated labor including 4 site visits by professionals, landowner 
interviews, project management, report review, accounting and 
legal services, geological investigations, and aerial photography $32,506.91 
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10.0 Postscript: Going Fishin’ or Fishin’s Gone? 

Alexandra Amonette* 
 

This section provides a brief snapshot of Native American use of the Touchet River valley (for a more 
thorough history, please see Part 2), a discussion of changes to the river and valley in the past 150 years, 
and how salmon have fared as a result of these changes.  This project was inspired by local landowner 
concerns about increasing bank erosion, its effects on steelhead, and overall health of the Touchet River 
and all the life it supports — animals, plants, and human.  The assessment project provided an opportunity 
offered by the landowners who have shown a willingness to investigate ecologically functional options that 
will improve and restore channel and floodplain function and salmon habitat, while preserving the 
economic viability of their agricultural operations.  It concludes with some examples of community 
outreach activities conducted over the past two years and suggestions by area residents for the land and 
river.  
 
Native Americans and the Touchet River Valley 
 

“On putting on shore to breakfast, four Indians on horseback joined us.  The moment they 
alighted, one set about hobbling their horses, another to gather small sticks, a third to 
make a fire, and the fourth to catch fish.  For this purpose, the fisherman cut off a bit of 
his leather shirt, about the size of a small bean; then pulling out two or three hairs from 
his horse’s tail for a line, tied the bit of leather to one end of it, in place of a hook or fly.  
Thus prepared, he entered the river a little way, sat down on a stone, and began throwing 
the small fish, three or four inches long, on shore, just as fast as he pleased; and while he 
was thus employed, another picked them up and threw them towards the fire, while the 
third stuck them up round it in a circle, on small sticks, and they were no sooner up than 
roasted.  The fellows then sitting down, swallowed them — head, tails, bones, guts, fins, 
and all, in no time, just as one would swallow the yolk of an egg.  Now all this was done 
before our man had his kettle ready for the fire, the Indians were already eating their 
breakfast.  When the fish had hold of the bit of wet leather, or bait, their teeth got 
entangled in it, so as to give them time to jerk them on shore, which was to us a new 
mode of angling; fire produced by the friction of two bits of wood was also a novelty; but 
what surprised us most of all, was the regularity with which they proceeded, and the 
quickness of the whole process, which actually took them less time to perform, than it has 
taken me to note it down.” 

Alexander Ross, 18131 

It’s not surprising that Native Americans who depended upon the river and land directly for 
their sustenance were so adept at fishing.2 3  This is how four Native American men got their “fast 
food” breakfast in 1813, just upstream of where I live near the Columbia River’s confluence with 

                                                      
* This part of the report was provided by donated labor. 
1 Ross, Alexander. 1846.  Adventures of the First Settlers on the Oregon or Columbia River, 1810-1813. 
Oregon State University Press, Corvallis, OR, 2000, pp. 142-3.  
2 Please see Part 2, “An Archaeological Investigation of the Touchet River Mile 42.5 Project” in this report 
for a more detailed description of Native American life in this region. 
3 Other ingenious methods of fishing included using hook, line, and sniggle (horsehair balls stuffed with 
bait); harvesting with nets anchored with sinkers fashioned from pebbles or cobbles; stretching hemp seine 
nets across portions of a river; spearing; gaffing; constructing fish walls made from stone; and, constructing 
weirs made from willows and stones and, constructing weirs made from willows and stones (Landeen and 
Pinkham 1999).  

10.1 



the Yakima River.  It’s very far removed from our contemporary experience of going to the 
grocery store or reaching into the refrigerator for a snack! 

In addition to the Weyíiletpuu (Cayuse), Walúulapam (Walla Walla) and Imatalamlama 
(Umatilla) bands, the Palouse and Nez Perce (Nimiipuu) also fished and hunted throughout the 
Touchet River Valley to sustain themselves.  Elmer Hays, a long time resident of Waitsburg, 
notes (Part 4) they used to fish in a spring on the Touchet at RM 42.5.  What we know as 
Highway 12 and 124 was part of the Nez Perce or Nimiipuu Trail4 used by Native Americans to 
go from the present day Idaho confluence along the Snake and Clearwater Rivers west through 
Dayton and Waitsburg to the fishing falls on the Columbia River at Celilo and east to Montana’s 
buffalo hunting grounds5..   

Ellis and Elvira Ellen Laidlaw (Laidlaw 1970) describe the Native American’s use of the 
RM 42.5 area in the late 1800s: 

“The Palouse Indians, traveling down through the country from north of the Snake River, 
laid claim to rights on the land.  The old cottonwood grove along the river of Lloyd’s 
claim had always been their camping place whenever passing through, they said. 
Likewise, their fathers before them, for untold years, had come there to meet with other 
tribes, and in the shade of the great, towering trees, had bartered and exchanged talk.  
Their braves had used the place to hunt and fish, to race their ponies across the valley, 
and to lie in the deep grass of summer listening to past glories of the tribe from their 
elders, while the women butchered and smoked the meat of the deer and antelope and 
stretched the hides to dry.” 

It’s well known among people who live in Waitsburg that on May 1, 1806 Lewis, Clark, 
Sacajewea, and the Corps of Discovery camped at river mile (RM) 40 at Bolles Junction on the 
north side of the Touchet and passed through what is now Waitsburg en route home to St. Louis.  
They walked along the ancient Native American trail from RM 40 to 44, and gazed across “the 
flower-strewn bunchgrass hills and meadows”.6   

 

Seargent Gass of their party observed: “The higher 
we go up the creek the cotton-wood are large and 
plenty, and the plains beautiful.” (Sgt. Gass, 
May 1, 1806.  Journals of Lewis and Clark as 
accessed from the website www.wa-lcthf.org). 

2/19/09 Junction of Bolles Rd/Highway 124   
Campsite of Lewis and Clark, May 1, 1806, near 
RM 40. 

 

                                                      
4 For further information on the Nez Perce Tribe and Trail, please consult URL: 
http://www.nezperce.org/content/, as accessed March 25, 2009. 
5 Ibid. 
6 Laidlaw, Ellis and Elvira Ellen.  Wait’s Mill: The Story of the Community of Waitsburg, Washington, 
1970.  Available at the Waitsburg Times. 
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Pre-1860s Touchet River Valley Foothills Prairie With Lupine and Rabbitbrush.  
 Photo Credit: http://www.tarleton.edu7 

 

In contrast to the small population8 of Native Americans who lived in the Touchet River 
Valley and their way of using the land and river, Euro-American grandfathers and grandmothers 
of contemporary Waitsburg residents saw the land and river as a commodity.  A farmer, trying to 
maximize the number of bushels of wheat to get out of each acre, will plow under riparian 
vegetation and plant up to the river’s edge to maximize short term profits.  He does not need to 
eat salmon to survive and so, his relationship to the river and the land and way of earning a living 
from them has changed them.   

No one intentionally set out to destroy the salmon.  But the consequence of the changes in the 
human relationship to the land and river and the belief that activities such as farming, logging, 
mining, and overfishing were unrelated to the ecological processes that produced salmon has 
caused their demise.  When and how did the changes to the Touchet River and valley take place? 
                                                      
7 See http://www.tarleton.edu/~range/Grasslands/Palouse%20Prairie/palouseprairie.htm 
8 In 1870 …the total Native American population for Oregon and the territories was 31,705, of whom 
22,871 were on reservations and some 6500 nomadic.  However, reservations east of the Cascades, set 
aside by the 1855 treaties, had been so large and the white population so small that the Indians, whether in 
treaty or non-treaty bands, continued to live much as they had for the past fifty years.  As the number of 
settlers increased, so did the pressures on the Indians.  Making no distinction between treaty and non-treaty 
Indians, the settlers took the land for their own, using force if fraud did not succeed; they resented Indian 
occupation of so much country that they now found valuable, and demanded that the governments reduce 
the reserves and remove the Indians from settled areas.”  Dorothy O. Johansen, Charles M. Gates, Empire 
of the Columbia, 2nd Edition, Dorothy O. Johansen, Harper & Row, Publishers, New York, Evanston, and 
London, 1967, p. 273. 
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Euro-American Settlement and the Touchet River Valley9 

From approximately 1810 to the mid 1830s, fur trappers from the Pacific Fur Company and 
Hudson’s Bay Company had trap lines along all the creeks and rivers in this part of the country 
and wiped out most of the beavers.  Missionaries came in 1836, followed by immigrants and 
tragic conflicts between them and the Native Americans occurred.10.  By the treaty of 1846, the 
boundary between the British and US possessions at 49º N latitude was fixed and the Hudson’s 
Bay Company withdrew.  The missions were abandoned and the region was strictly Indian 
territory for a few years.  By the 1850s numerous settlers arrived in Walla Walla.  In 1850, at a 
place on the Touchet between Huntsville and Waitsburg, “in addition to stock raising, [settlers]… 
opened a small store for trading with the natives.”11  On a regional survey, Governor Isaac 
Stevens’ secretary recorded that the area was a “rolling prairie alive with bunchgrass and flowers 
on fertile lava soil”12.  

The Treaty of 1855 forced the Indians to cede their lands and live on reservations.  Settler-
Native American wars were waged and the country opened to U.S. settlement in 1858, the year 
that Albert G. Lloyd, his wife, and brother built a cabin on land near what we have referred to as 
RM 42.5. 13 14  By the 1860s at least 10,000 cattle grazed the riverbanks, to be almost all wiped 
out in the blizzard of 1861-215.  Plowing of the uplands and stream banks that became eroded by 
cattle trampling the vegetation and banks released heavy sediment loads into the river.  Pioneer 
life and farming took shape and changed the valley.   

“As the sixties had seen the settling of the Touchet Valley, along its streams, and the 
construction of the (flour) mill toward which the pioneers turned for a trading and 
cultural center, so the next decade beheld a transformation on the hills.  Where native 
bunchgrass had, since time immemorial, waved in the wind on myriad hillsides, the 
seventies left fields of waving grain.  So imperceptibly that one could scarcely say when 
or where it started, the great change moved over the land until the face of the county 
would never be the same again.  Behind the shining shares of the plow lay uprooted 
buttercup and camass with the turned sod, and the broken next of meadowlark, mourning 
dove and quail; but progress was ever ruthless and this transition brought prosperity and 
even wealth to the valley, and more settlers to share in its bounty.”16 

Settlers and their descendents noted the following types of events in the Waitsburg Times: 
 

Feb 15, 1884: “A valuable cow belonging to E.L. Powell got “froze up” in the Touchet this 
week and had to be hauled out.”   Also, “Look out for high water! Should the snow now on 
the ground go off with a rain or Chinook wind, the Touchet and other streams are liable to 

                                                      
9 For further information, please see Laidlaw’s Wait’s Mill and Orchard’s Waitsburg: One of a Kind. 
10 In 1847, a virulent epidemic of measles against which the Indians had no defenses brought on the tragedy 
of the killing of the missionaries following by warfare against the Indians (Johansen, 1967). 
11 Laidlaw, Op. Cit. 
12 Laidlaw, Op. Cit. 
13 An excellent history of the settlement of Waitsburg is Wait’s Mill: The Story of the Community of 
Waitsburg, Washington, by Ellis and Elvira Ellen Laidlaw, Morris Publishing, Kearney, NE, 1970. 
14 Also see Catherine Dickson, Part 2, “An Archaeological Investigation of the Touchet River Mile 42.5 
Assessment Project” in this report. 
15 Laidlaw, Op. Cit., p. 80. 
16 Laidlaw, Op. Cit., p. 81. 
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become raging torrents, and steps should be taken in time to guard against damage. 
‘Forewarned is Forearmed!’17 

January 22, 1909:  An ice jam above the Touchet bridge at Bolles caused considerable 
anxiety as to the safety of that bridge Sunday.  It was a rare night for the Walla Walla Valley 
to see the stream piled high with huge cakes of ice 9 to 12 inches in thickness.”18 

April 19, 1984:  An unknown number of fish, both native and newly planted steelhead, were 
killed when about 1,500 gallons of liquid fertilizer acidently [sic] drained [sic] into the 
Touchet River at Dayton.19 

How did the changes to the river and valley affect the salmon?  The 1984 fish kill aside, the 
decline of salmon in the Touchet River roughly corresponds to the intensity and extent of 
development and its effects on the condition and amount of freshwater habitat. 

Lichatowich (1999) describes how the changes affected the salmon: 

“Loss of the extensive cottonwood galleries and the thick growth of willows 
exposed streams to the eastern sun and heated the water to lethal temperatures.  
Stream banks eroded…releasing heavy sediment loads into the stream.  The excess 
sediment then settled on the stream bottom and smothered incubating salmon eggs 
and aquatic food webs.  Stripped of the stabilizing effect of riparian shrubs and trees, 
and suffering from the earlier loss of beaver dams as well, salmon streams became 
especially vulnerable to natural disturbances such as floods and droughts.  In streams 
unprotected by riparian vegetation, floods ripped out banks and scoured channels, 
causing them to downcut.  The resulting arroyos lowered water tables, making 
recovery of riparian zones more difficult.  Streams that once flowed year-round with 
cool, clean water dried up in summer or became a series of stagnant pools at the 
bottom of raw gullies.”  (p. 67). 

These changes to the Touchet River are also noted by those landowners and residents 
interviewed in Part 4. 

Salmon – Basic Facts 

Landeen and Pinkham (1999) summarize the life stages of salmon: 

“The life of a salmon begins and ends in freshwater.  Spawning starts within two to three 
weeks after the fish have arrived at the spawning beds, and females dig redds up to 
eighteen inches deep where the large orange-red colored eggs are deposited.  The eggs 
incubate in the gravel while cold water delivers oxygen and washes away waste.  When 
the eggs hatch, the young fry remain in the gravel for another thirty days until the yolk 
sac is absorbed.  The young fish then rely on a diet of aquatic and terrestrial insects.  
Young salmon or smolts migrate back to the ocean at about one year of age.  As they 
travel, they undergo physiological changes that enable them to make the transition from 
fresh to salt water.  Salmon spend most of their adult lives in the Pacific Ocean ranging 

                                                      
17 From the Waitsburg Times, 2/12/09 edition, page 4. 
18 From the Waitsburg Times, “Pioneer Portraits”, 1/15/09, p. 4. 
19 Op Cit., 4/16/09, p. 4. 
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along the Pacific coast from Monterey California, north to the Aleutian Islands.  After 
maturing they migrate back home to spawn in the same rivers where they were born.”20 

The project site at RM 42.5 and assessed reach (RM 42-45) is within the geographic range of 
the Middle Columbia River (MCR) Steelhead Evolutionary Significant Unit.  These steelhead 
were listed as threatened under the Endangered Species Act on March 25, 1999.  Their status was 
reaffirmed on 1/5/06 (Diane Driscoll, National Marine Fisheries Service, Letter dated 1/26/07 to 
NOAA Restoration Center).  A ruling by a federal court judge on June 13, 2007 boosted the 
listing for Upper Columbia River steelhead from threatened to endangered.21   

The National Marine Fisheries Service has recognized that the Touchet River supports a 
genetically distinct population of steelhead in the Walla Walla River subbasin.  The Interior 
Columbia Technical Recovery Team identified the Touchet River as an independent population 
based on genetic and geographic separation (Draft Recovery Plan for Oregon’s Middle Columbia 
River Steelhead: Progress Report, 1/17/06, Richard W. Carmichael, ODFW, p. 24).   “[S]everal 
genetic analyses indicate that O. mykiss in the Touchet River are genetically distinct from other 
O. mykiss in the Walla Walla basin (Currens 1985, Currens 1997, Narum et al. in review, Kassler 
et al. in review)” (Carmichael, Op. Cit.).  Maintaining genetic diversity is critical to the survival 
and recovery of ESA- listed fish. 

The Touchet River also supports redband trout, mountain whitefish, pacific lamprey, and 
margined sculpin and bull trout.22  Margined sculpin are listed as a “species of concern” (Dave 
Karl, WDFW, Personal Communication, 3/16/07).   

The Snake River Salmon Recovery Board considers the project site at RM 42.5 to fall within 
a major spawning area but it is not a priority reach assessment for their current restoration 
strategy.23  However, the site is within a reach that was highly ranked for restoration potential 
according to performance measures including abundance, productivity, and life history diversity 
for summer steelhead and spring Chinook (Walla Walla Subbasin Plan, Walla Walla County and 
Walla Walla Basin Watershed Council, Appendix C [WDFW], Table 4.13, May 2004; and as 
defined in the Technical Document Snake River Salmon Recovery Plan for Southeast Washington 
(October 2005).24   

A basic assumption of my project proposal to the SRFB for this assessment was that if habitat 
conditions for these salmonids can be restored, they and other species (of which there are over 
30) will again thrive in the subbasin.   

                                                      
20 Landeen and Pinkham, Op. Cit., p. 158. 
21 Associated Press, Tri-City Herald, June 14, 2007, p. A1. 
22 It is unknown if bull trout are found in this reach (Snake River Salmon Recovery Technical Document, 
Snake River Salmon Recovery Plan for Southeast Washington, October 2005, p. 115. 
23 As identified by the Salmon Recovery Funding Board and Snake River Salmon Recovery Funding Board 
in “Funding Salmon Recovery Projects, The Project Funding Process for the Snake River Region, June 
2006. 
24 Also as identified by the Salmon Recovery Funding Board and Snake Rive Salmon Recovery Funding 
Board in “Funding Salmon Recovery Projects, The Project Funding Process for the Snake River Region,” 
June 2006. 
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Salmon once occupied almost 13,000 miles of streams and rivers in the Columbia Basin 
(Landeen and Pinkham 1999).  Historically, 10-16 million salmon were produced in the Basin 
and consisted of 16% fall chinook, 12% spring chinook, 30% summer chinook, 11% coho, 23% 
sockeye, 8% steelhead, and les than 1% chum (Landeen and Pinkham 1999).  Steelhead runs 
extended from March through the winter; other runs from March through October.  Today, less 
than 3 million anadromous fish are able to use the Columbia Basin streams and rivers; most are 
hatchery raised (Landeen and Pinkham 1999), and the genetically distinct species of steelhead in 
the Touchet River are listed as threatened under the Endangered Species Act. 

In 1935, Burrows and Whiteleather surveyed the Touchet River and found the following 
conditions for salmon and steelhead:25 

“…Excellent spawning riffles and resting pools are well distributed throughout the 
course.  It was estimated that there was over one million square yards comprising 60 
per cent of the stream bed suitable for spawning.  There are twenty unscreened 
diversions.  Fifteen of these have dams, only six of which are permanent structures.  
None are over 3.5 feet high, with the exception of the Preston-Schaeffer mill dam 
located 1-1½ miles above the City of Waitsburg, Washington.  This dam is 6 feet 
high and is provided with an adequate fishway.  The diversion at times may take the 
entire flow, leaving the channel dry for a distance of about 1 mile from the dam to the 
point of return below the mill.  …The chinook salmon run in the Touchet had been 
reduced to only a few fish at the time of the survey in 1935.  A fair number of 
steelhead trout continue to enter the stream.  Before the Nine Mile Dam was 
constructed on the main Walla Walla River the Touchet was said to have had 
excellent runs of chinook salmon and steelhead.”   

“The Touchet River has the best potential fishery value of any stream in the Walla 
Walla River system.  It has no serious barriers to fish migration and its diversions are 
mostly small.  Suitable spawning, rearing, and resting areas are numerous and 
extensive.” 

A major part of their decline in the Touchet River Valley is due to loss of habitat (the other 
major three factors contributing to decline are overharvesting, effects of dams, and hatcheries).  
In the assessed area, the loss of large wood along the river and loss of bunchgrass cover on the 
uplands has resulted in sedimentation in the Coppei Creek and Touchet River.  The loss of wood 
results in lack of shade, lack of food (well-developed riparian areas yield insects that drop off 
trees and shrubs into the stream), and unnatural rates of bank erosion.  Tilling and plowing cause 
upland erosion.26  Once in the river, the fishes’ gills are damaged by the silt and they eventually 
can’t breathe, as Dennis Dauble describes in this report’s Foreward.  The silt also covers their 
redds (nests) and smothers the eggs.  Algae results from livestock manure getting in the stream, 
                                                      
25 Burrows and Whiteleather, June 6-8 and 10-14, 1935; #5D, p. 32, in U.S. Department of the Interior 
Special Scientific Report – Fisheries, No. 38, Survey of the Columbia River and Its Tributaries, Part 5, 
Reed S. Nielson.  Also reported in E. Van Cleve and Robert Ting, The Condition of salmon stocks in the 
John Day, Umatilla, Walla Walla, Grande Ronde, and Imnaha Rivers as reported by various fisheries 
agencies, January 1960.  Editor’s Note:  Hard copies of these reports will be made available to the SRSRB. 
26 US Bureau of Reclamation (1999) estimated the amount of sediment delivered to the Walla Walla Basin 
(Oregon and Washington) to be about 800,000 tons annually, mostly from sheet and rill erosion on 
cropland, although erosion from stream banks and roads is locally significant.” (BOR 1999, as cited in 
USFWS 2002, p. 31). 
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and that causes the dissolved oxygen levels to decrease and aquatic insects (fish food) and fish to 
die off. 

In his article, “Geomorphology and the Restoration Ecology of Salmon,” (Island Geoscience, 
Vol. 4, No. 3, 2007), David Montgomery explains habitat and its uses by salmon:  
 

“At the most general level, non-marine salmon habitat can be generalized into 
spawning habitat, summer rearing habitat, and winter rearing habitat. The size of 
spawning gravel, and therefore their preferred spawning grounds, varies for different 
salmonids, with larger salmon generally spawning in the coarser substrate of larger 
channels (Kondolf and Wolman, 1993). Ideally, spawning habitat includes both 
appropriately sized gravel and proximity to pools that provide sheltered resting areas. 
In addition, large fish use deep pools to rest in on their way back up river to spawn. 
Pools formed by the interaction of high flows and sediment transport, scour into 
bedrock, and flow around stable logs and log jams provide different types and 
qualities of summer habitat for juvenile salmon (May and Lee, 2004). Off-channel 
wetlands and floodplain side channels can provide both summer rearing habitat and 
refugia from winter high flows (Peterson and Reid, 1984).” 

 
He concludes his article by noting that salmon restoration requires an understanding of the 
legacies of human actions on the watershed and that restoration efforts require not only re-
establishing large trees, but allowing rivers room to move across their floodplains. 
 

 

Salmon and Waitsburg 

Do Waitsburg and the landowners on the Touchet River have to choose between their 
livelihood and salmon?  No!  It’s possible to have a thriving rural community, live safely, farm 
productively, provide steelhead and salmon habitat, and exist in harmony with the river.  But time 
is running out for the steelhead in the Touchet River.  As David Montgomery puts it, “Salmon 
and civilization can co-exist, if we so choose.”27   

Farmers and landowners can spend a lot of money or try to qualify for grants from tax payer 
funded agencies such as the SRFB to stabilize a river bank with engineering approaches or let 
roots do it for them.  Plowing up to the edge of a creek or river and removing riparian vegetation 
will cause soil and bank erosion, although it might enable a short-term gain in a wheat harvest for 
a year or two or until the next big flood.  But leaving a sizeable natural riparian buffer will help 
preserve farmland, increase crop yields, decrease the magnitude of floods, reduce damage from 
high water events, trap and store water to recharge the groundwater, supply wood to the river, and 
help save fish.  Healthy riparian areas slowly release water from shallow groundwater to add 
moisture to adjacent crops28.  This saves money in the long-term. 

                                                      
27 David Montgomery, King of Fish: The Thousand Year Run of Salmon, Westview Press, Cambridge, MA, 
page x. 
28 Crops, Creeks, and Sloughs: Managing Riparian Areas In and Around Cropland, www.cowsandfish.org 
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The Snake River Salmon Recovery Board (www.snakeriverboard.org) is working very hard 
to find creative ways to work with landowners and the cities of Waitsburg, Dayton, Walla Walla, 
and others in Eastern Washington, to both protect and restore salmon, help people, and the river.  
Why restore an endangered species when human beings are struggling?”  In general, it’s not an 
either/or choice.  We need nature.  Our environment produces things that are fundamental to 
human life.  And, “[I]f we only have species that coexist well with humans, we’ll be left with 
starlings, rats, pigeons, and a few dogs and cats.”29 

There are strategies to ensure that we protect the river and ourselves and understand its 
ecosystem and the life it supports.  Strategies include becoming better informed about how the 
river works, balancing the management of flooding and erosion, and educating youth about the 
stream ecology at their doorstep in Waitsburg.  The river and creeks are so much more than an 
irrigation source, wasteway, or flooding problem.  They are home to a variety of aquatic species 
and wildlife.  It has even been suggested by several landowners, city residents and store owners 
that if rehabilitated as a productive salmonid and steelhead fishery, the Touchet might attract 
more tourist/visitor revenue to the community. 

Over the course of conducting this assessment, Spring Rise held two site tours30 and 
educational meetings with landowners and community members as well as events on the river 
with neighborhood children from both Waitsburg and Dayton.  A Snake River SRB and SRFB-
sponsored meeting for landowners held on August 26, 2008 hosted river scientists 
Dr. Colin Thorne and Dr. Janine Castro.  Dr. Thorne shared information about the British “Flood 
Foresight” program.  This program seeks to use the best available science to provide policies for 
long-term flood risks and management.31  Copies of this program were given to the City of 
Waitsburg and it is available on the accompanying CD set.  Geomorphologist Dr. Janine Castro 
discussed “Stream Energy, Erosion, and Flooding”32.  An annotated copy of this very educational 
talk was given to the City of Waitsburg for public viewing on the City’s website and is being 
provided to the public library.  They also held a meeting with the Mayor and the City’s 
engineering firm, Anderson Perry Inc., and discussed specific recommendations for flood 
management.  Dr. Castro recently (March 2009) shared information with the Mayor and the 
City’s engineering firm regarding the need to and how to measure substrate at the Coppei Creek 
Bridge (Highway 12), (and all bridges) a project that the high school students could perform as a 
community service.  A meeting with landowners and City residents was also held in September 
2008 in Preston Park to introduce everyone to the fluvial geomorphic assessment team: Brian 
Bair, Anthony Olegario, and Michael McNamara.  Residents shared their knowledge of the river, 
past flood events, and concerns about future flooding. 

As a separately funded volunteer project33, I organized five events with the Waitsburg Fifth 
Grade and the Webelos Cub Scouts; held at Lewis and Clark Trail State Park and at RM 40 and 
                                                      
29 Carter Roberts, interviewed in Parade, March 1, 2009, p. 6. 
30 Handouts from these site tours are available on the accompanying CD set (see “Site Tours” folder). 
31 For further information, please see the website: www.foresight.gov.uk.   
32 Both “Flood Foresight” and this excellent presentation have been made available to the Waitsburg Public 
Library and Office of the Mayor, City Hall. 
33 Funding for this project was provided by the Washington State Department of Fish and Wildlife, Aquatic 
Lands Enhancement Association.  The Tri State Steelheaders, Walla Walla, managed the paperwork and 
grant.  Landowners Jack McCaw, Roland Erickson, and Pam Cordeau permitted access to the Touchet 
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42.6.  Local volunteer experts from the WDFW, McNary National Wildlife Refuge, Snake River 
SRB, and USACOE taught the children about the river, its salmon, river channel characteristics, 
water quality, the riparian area, and macroinvertebrates.  

  
Left:  On 8/9/08, Webelos Cub Scouts and local 
experts studied salmon, macroinvertebrates, water 
quality, animal skulls, and flow at RM 42.6 

Right:  On 9/16/08, USFS TEAMS members Brian 
Bair, Anthony Olegario, and Michael McNamara 
met with Waitsburg residents and landowners. 

 

  
On 6/5/08 (L) at L&CTSP, Waitsburg 5th graders learn about the river’s water quality from Ann Stoller 
(back row, R) and Alex Amonette (back row, L); Snake River SRB Director Steve Martin (R) teaches about 
the watershed and how salmon smell their way home to the river from the ocean. 
 
 

  
On 9/8/08 (L) at L&CSTP, Shannon Hays-Truex (McNary Nat’l Wildlife Refuge) teaches 5th Graders how 
to net fish and macroinvertebrates; 6/5/08 (R) examining macroinvertebrates under microscopes. 
 

                                                                                                                                                              
River on their property for these events.  For further information on this source of funding for educational 
events and activities to preserve fish and wildlife, see URL: http://wdfw.wa.gov/grants/alea/, as accessed 
March 27, 2009. 
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On 9/8/08 (L) Steve Martin teaches 5th Graders about channel characteristics and Micki Varney, Snake 
River Lab, WDFW (R) teaches children about how a Snake River sturgeon’s gills function. 
 

  
On 9/8/08, Mike Denny, naturalist, expert ornithologist and WW Co. Conservation District CREP 
coordinator teaches children about native and non-native plants (left); on 9/16/09, hydrologist Michael 
McNamara (L) fisheries biologist Brian Bair, and fisheries/engineer Anthony Olegario (background) study 
RM 42.5. 
 
 
Conclusion 

The majority of people interviewed over the course of conducting this assessment view 
salmon as an asset to the community.  They love the City of Waitsburg, are concerned about 
flooding and decline of salmon, and are frustrated about the lack of resources to repair or replace 
the bridges. 

Suggestions that emerged in various conversations from residents and landowners (Part 4) 
are: (1) the landowners and the City could organize a nonprofit organization.  This group could 
work with the City of Dayton, neighbors upstream, and the Snake River SRB to procure funding 
to aid in community planning appropriate to the flood prone nature of the valley, rehabilitate the 
health of this beautiful river and its floodplains, and protect its salmon, other aquatic species, 
unique historical buildings, valuable farmlands, and wildlife.  This organization could also adopt 
a Flood Foresight Program34 as discussed by Dr. Thorne in August 2008 at the landowner 
meeting sponsored by this project. Other suggestions from local residents include: (2) set back the 
levees where feasible; (3) build many micro catches in hills to slow runoff and enhance the 
aquifers; (4) build river vectors (dikes and trees) to help keep the river on one side of the valley; 
(5) schools could adopt the river and do history, studies, and restoration projects; (6) back off the 

                                                      
34 For further information, see Flood Foresight, www.foresight.gov.uk. 
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river in the farming practices and plant riparian vegetation; (7) organize a streamkeeper’s group 
for local children to learn about the river; (8) employ local people to do any levee maintenance 
work.  These suggestions, coupled with the recommendations in Part 1, constitute a sound 
watershed management strategy. 

The importance of conserving our natural resources, especially abundant, clean water, cannot 
be stressed enough.  I hope that the information and recommendations of this assessment are 
helpful to you in these endeavors to rehabilitate the river and restore its steelhead and salmon. 
 
 

 
February 19, 2009 Photo of Main Street Bridge Over the Touchet River, Waitsburg 

 
 
 

 
1914 Photo Same View, Courtesy of the Waitsburg Times and Loyal Baker 
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1896 Photo of Same View, Courtesy of the Waitsburg Times and Loyal Baker 

 
 
 

 
September 25, 2008, Touchet River, RM 44.5, Facing North From Preston Avenue Bridge 

 
 

 
Steelhead 

Onchorynkus mykiss 
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