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EXECUTIVE SUMMARY

The Umatilla Anadromous Fish Habitat Project (UAFHP) is an ongoing effort to protect, enhance, and
restore functional floodplain, channel, and watershed processes to provide sustainable and healthy
habitat for aquatic species in the Umatilla RiveBubhasin, including Threatened Mid-Columbiasummer
steelheadand Columbia River bull trout Flow quantity, water temperature, passage, and lack of4n
stream channel complexity have been identified as the kdyniting factors in the subbasin. During the
2013 and 2014 fiscal years (FY) reporting period (January 1, 2013 to December 31, 2014¢rimary

project activities focused on improvingpassagein-stream and riparian habitat complexity andrestoring
natural channel morphology and floodplain function Project activities focusedmore work in Meacham
Creek building upon the work completed in 2011 with a primary focus on floodplain connectivity,
secondary channel habitat restoration, and riparian planting; continuing irrigation dam improvements in
Birch Creek; beginning a geomorphic watershed assessment in Birch Creek to understand the stream
processes tadirectly benefit Threatened Mid-Columbia summer steelhead The UAFHP completethe
Meacham Creek Phase Il Restoration Project from (R&/0to 8.5) in 2013 and continued riparian
plantings in both 2013 and 2014. The project was a collaborative project between ti@&ruiR UAFHP and
U.S. Forest Service (USFS) staffhe Birch Creek Geomorphic Watershed Assessment was started in
2014 and will be completed inearly 2016 which will provide a roadmap for restoration. Other workwas
completed in Wildhorse Creek,Birch Creek, West Birch Creek, McKa&yreek,Iskuulktpe Creekand the
Umatilla Riverincluding monitoring and maintenance of 10conservation easemets on 15 individual
landowners properties, control of noxious weeds on 35%cres 61 riparian, 294 upland) within project
areasand easementghrough hand and mechanical removal, biological control and chemical applicatipn
and technical inputon plans and proposals by entities within the Umatilla River Basin that may adversely
impact floodplain or riverine processes and biota productivity, public project planning relevant to
floodplain, river and wetland restoration or impacts, development andeview of grant funding proposals,
and proposed landowner projects.Given the ongoing project activities in Meacham Creek and the
accumulative valueof project activities within the lower river focus area (lower 15 miles) CTUIR focused
monitoring efforts to evaluate the effects on biotic and abiotic ecological processes as a result of habitat
restoration efforts. Habitat and aquatic assessmeritiventories were conducted at project sites prior to
and following implementation. Action effectivenessand project implementation/compliance monitoring
will continue prior to and following each project to oversee progression and inspire timg managerial
actions. The CTUIR Research, Monitoring and Evaluation Program began implementation of the Action
EffectivenessMonitoring (AEM) in collaboration with the Bonneville Power Adninistration AEM

Program in 2014 andthe UAFHP coordinates on AEM for botMeacham Creek and thenainstem

Umatilla River. Project work is supported both locally and regionally by multiple plaming documents:
Umatilla/Willow Subbasin Plan (NPCC 2005), Fiwear Action Plan for the Development and
Maintenance of Habitat Improvement Projects in the Umatilla Subbasin: 208010 (CTUIR and ODFW
2006), Umatilla River Basin TMDL and Water Qualitylanagement Plan (2001), CTUIR TMDL (2005),
Umatilla River Vision (Jones et al. 2008; Existing Project Document ID: P130339), Conservation and
Recovery Plan for Oregoisteelhead Populations in the Middle Columbia River Steelhead Distinct
Population Segmen{NMFS 2009), BullTrout Draft Recovery Plan within the UmatillawWalla Walla
Recovery Unit (USFWS 2002), Meacham Creek Watershgthlysis and Action Plan (Andrus and Middel
2003) and Umatilla and Meacham Watershed Assessment (UNF 2001).
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INTRODUCTION

The Confederated Tribes of the Umatilla Indian Reservation (CTUIR) retain aboriginal and treaty rights
related to fishing, hunting, pasturing of livestock, and gathering of traditional plants within the Umatilla

River Subbasin.The CTUIR Department of Naral Resources (DNR) has developed and accepted a First
Foods organization and approach to ecosystem management based on the cultural traditions and

practices of the Longhoused EA T OCAT EUAQETT Al 111 x0 OEA OAOOEIT C
OEA 4AAIT Ad O 1 AT ACA A& O 00 Osvdsin. AkeEirsE-0ods arrE OEET O
considered to be the minimum ecological products necessary to sustain CTUIR cultufine order is
watershed-based beginning with water at the first and lowespoint and progresses up to salmon, deer,

cous, and huckleberry.This creates clear links to treaty rights and resources and sets direction and goals
that relate to the community culture. In addition the DNR developed the Umatilla River Vision that

provides a description of the processes and conditions needed to protect and provide for First Foods.

The River Vision describes physical and biological processes in support of 5 touchstones; hydrology,
geomorphology, connectivity, riparian vegetation, and aque biota. The work accomplished through

this project is directly related to the First Foods of water and salmon and the 5 touchstones, which
incorporates goals of restoring high water quality and healthy and sustainable salmonid fish populations.

# 4 5 ¥ ryld to fish in its historical fishing places was acknowledged in the Treaty of 183bat stated:
OOEA AgAl OOEOA OECEO | £ OAEET ¢ AZEOE ET OEA OOOAA
hereby secured to said Indians, and at all other usual and accustomed stati 086 j 4 OAAOU 1 &
of Agreement Article 1, page 3) Decreased samonid abundance ha& significantly impacted the livdihood

of the Tribal community and altered their way of life.

Overfishing, sweeping changes to rivers and streams, and policies that changed the landsdape
endangered salmorand created 20 OAIIT AOEOE 06 | - llitisthe éhblldnging dutyrofite q 8
CTUIRUmatilla Anadromous Fisheries HabitaProject (UAFHP)to restore and sustain healthy conditions
of local watersheds toboth assist in salmon recovery an@énsure they provide adequate gantities of
sustainable natural resources to satisfy thé 4 5 ) redd€and preserve opportunities for traditional

ways of life.

The Bonneville Power Administration (BPA) fundstie CTUIR andbther Pacific NorthwestTribes to

restore salmonid habitat aspart of its mitigation activitiesdue tothe harmful effects andloss of habitat
caused by themassiveColumbia Riverhydroelectric dams. The Umatilla Anadromous Fish Habitat
Project (UAFHP #1987-100-01) initiated by CTUIR in 1987is an integral componen of the Umatilla

River SubbasinSalmon and Steelhead Production Plan (NPPC 1990) and project work is supported both
locally and regionally bymultiple planning documents: Umatilla/Willow Subbasin Plan (NPCC 2005),
Five-Year Action Plan for theDevelopmentand Maintenance of Habitat Improvement Projects in the
Umatilla Subbasin: 20062010 (CTUIR and ODFWX006), Umatilla River Basin TMDL and Water Quality
Management Plan (2001), CTUIR TMDL (2005), Umatilla RivVérsion (Jones et al. 2008; Existing Project
Document ID: P130339), Conservation and Recovery Plan for Oreg8Steelhead Populations in the Middle
Columbia River Steelhead Distinct Population Segment (NMFS 2009), Bulbut Draft Recovery Plan
within the Umatilla-Walla Walla Recovery Unit (USFWS 2002)leacham Creek Watershednalysis and
Action Plan (Andrus and Middel 2003) and Umatilla and Meacham Watershed Assessment (UNF 2001).
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The Final Umatilla Willow Subbasin Plan (Umatilla/Willow Subbasin Planning Team 2005;
http://www.nwcouncil.org/fw/subbasinplanning/umatilla/plan/ ___; Management Plan) provided a
systematic vision of ahealthy ecosystem with abundant, productive, viable, and diverse populations of
aguatic and terrestnal specieswith goals, objectives, and management strategies necessary to reach the
subbasin vision. The vision entailsseveral broad goals for habitat: 1) Protect existing high quality fish
and wildlife habitat and strongholds, 2)restore and enhancedegraded and diminished fish and wildlife
habitats to support population restoration goalsand to mitigate impacts from the construction and
operation of the Columbia basin hydropower system and otheanthropogenic impacts, and 3) restore the
health and function of ecosystems in the Umatilla subbasin to ensuntinued viability of their natural
resources (Management Plan, page ). Specific aquatic qualitativeobjectives and strategies were
developed in to support the subbasin vision and goal®Quantitative managementobjectives relative to

the UAFHP work activities include 1) maintain and enhance natural productiopyroductivity, abundance,
life history characteristics and genetic diversity of fish and mussels throughout thematilla Subbasin
using halitat protection and improvement and 2) maintain and enhance passage of adult apndenile
steelhead and Chinook throughout the Umatilla Subbasin with passage protection and restoration
(Management Plan, page-5). The Umatilla Subbasin Plan 2005 determirgtthat the limiting factors
coudbeAAAOAOOAA OEOT OCE EAAEOAO OAOGOI OAGETT AT A EI
Project (pages 510). An identification and analysis of limiting factors/conditions and priority areas for
action are fully described within the Subbasin Plan (Section 3.5) including passage barriers/entrainment,
in-channelcharacteristics, habitat diversity (LWD), floodplain confinement, high water temperatures,
high turbidity, inadequate flows, and poor riparian/floodplain vegetation. Priority management

strategies are being conductedby the UAFHP in accordance with the Final Umatilla Willow Subbasin Plan
(Umatilla/Willow Subbasin Planning Team2005; pages 58 & 5-9) to address limiting factors within the
subbasin

Increasewater conservation and irrigation efficiency

Large Wood/Boulder Structure Placement

Fence/Plant Riparian Zones

Modify Channel Floodplain Function

Construct Pool/Riffle z In-stream Modification

Modify Detrimental Land use Activities

Restore Upstream/Headwater Attributes to Improve Downstream Conditions

Increase Passage Efficiency

MMTMHEMNTNNENMN

The UAFHPis an ongoing effort to protect, enhance, and restore functional floodplain, channel, and
watershed processes to provide sustainable and healthhabitat for aquatic species inthe Umatilla River
Subbasin Habitat restoration efforts fit within a holistic watershed approach supporting capacity

building and longterm progress towards 1) achievement of the CTUIR DNR ecological river vision and
first foods missionstatements, 2) Endangered Species Act delisting of Columbia River bull trout and
middle Columbia Riversteelhead, and 3) addresses water quality limiting factors per the Clean Water Act
303d list.

During the 28-year project history, the CTUR has helped administer and implement a number of
fisheries habitat enhancement projectsn the Umailla River Subhasin. In FY2013 and 2014 the CTUIR
maintained 23 partnership habitat enhancement projects alondMeacham Creekisktulktpe Creek Birch
Creek,Wildhorse Creek,West Birch Creek and the mainstem Umatilla Riveamong other sites The
CTUIR has developed effective interagency partnerships andaffectively working at the policy and
project levelswith various federal, state and countyagencies and private landowners.
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The UAFHHSs anintegral component ofthe Umatilla River Subbasin Salmon and Steelhead Production Plan
(NPPC 1990) and is well integrated into the framework of th&matilla Subbasin Plan(Umatilla/Willow
Subbasin Planning Team 208) established by the NVNPCQo better coordinate habitat restoration work

in the Umatilla River BasinThe CTUIR, OFW, Natural Resource Conservation Service (NRC8matilla
Basin Watershed CouncilBWQ, and other participating agencies and organizations have made
significant progress towardsrestoring and protecting vital salmonid habitat in the basin.

Noteworthy accomplishments for the CTUIR UAFH P during FY2013 and 2014:

1 Completion of theBirch CreekGarton Dam Point of Diversion Project by converting a ditch to a pump.

1 Completion of theMeacham Creek Restoration project between RM 6 to 8.5 under Phase Il in
collaboration with Umatilla National Forest completing levee removal, large wood habitat struates,
floodplain connectivity, riparian planting, and weed treatments.

1 Meadam Creek Hyporheic Flow Studyvork continued with completion anticipated in 2015. Ongoing
reporting and presentations have occurred throughout the project to better understand thbyporheic
flow regarding the Meacham Creek Restoration Project.

1 Began workingon the Birch Creek Geomorphic Watershed Assessment with multiple partners
(ODFW, Umatilla Basin Watershed Council UBWC, Umatilla County SWCD, and the USFS to answer
guestionsfrom the ISRP and other funding agencies for long term fish benefits in the Birch Creek
Watershed.

1 Maintaining 10 conservation easenents on 15individual landowner properties, and partnering with
the NRCS Wildlife Habitat Incentives Program (WHIP) and @gervation Reserve Enhancement
Program (CREP) Enhance native vegetation growth using hand and mechanical, biological and
chemical controls to treat 355 Acres (61 Riparian, 294 Upland) in project areas.

1 Plantedapproximately 11,886 1 gallon to 5gallon native shrubs and treesover 2,000 willow cuttings,
and seeded 200 Ibs of native grass seatithe Meacham Creek Floodplain Restoration and 18tream
Enhancement Project (RMB-8.5).

1 Conducting project maintenance activitiest all sites

Subbasin planning teams utilized information from a variety of resource assessment sources to classify
existing habitat status, determine limiting factors, and identify priority areas for restoration activities. A
combination of both passive and activeastoration strategies were then developed taddress habitat
deficiencies. Collection of aquatic habitat geomorphology water quality, and fish abundancedatais
ongoing and utilized foroptimizing adaptive restoration plansat project areas

Project results are reported in variousBPA formatsincluding Pisces status reports, project completio
reports, and annual reports. The CTUIR maintains a complete database on projgdainning, proposals,
permitting , implementation, and results throughthe completion ofrequired project deliverables. For a
complete list of reports submitteA AU OEA # 45) 2980peask @&iis0lt thd Hliovink
website atURL http://www.efw.bpa.gov/integratedfwp/reportcenter.aspx  and searchpublications ,
typing 1987-100-01 in the project number box provided.

F&W Program Management Question: What are the tributary habitat limiting factors (ecological
impairments) or threats pr eventing the achievement of desired tributary habitat performance
objectives?

Habitat protection and restoration needs in the Subbasin have been recognized in numerous reviews,
planning processes, and reports (CTUIR 1993; CTUIR 2000; Umatilla/Willow Sulsia Planning Team
2004; 2005). The National Marine Fisheries Service (NMFS) has recently restarted the recovery planning
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effort for Chinook salmon and steelhead and tributary habitat restoration. The National Research Council
(1996) notes the importanceof protecting and rehabilitating freshwater habitat as part of salmon

recovery and specifically notes the importance of riparian areas. This body recommended that habitat
reclamation or enhancement should emphasize rehabilitation of ecological processeasdafunction (NRC
1996). The United States Fish and Wildlife Service (USFWS) draft bull trout recovery plan (USFWS 2002)
also recognized the importance of habitat protection and restoration and specifically noted the need to
improve water quality, reduce a eliminate fish passage barriers, and restore impaired kstream and

riparian habitat. Pre-project implementation aquatic habitat inventory surveys conducted by CTUIR
revealed that habitat quality ranked poor in 85% of areas surveyed and fair in 15% imné Umatilla River.

The Oregon Department of Environmental Quality (ODEQ) listed the Umatilla River Subbasin on the
30AOA80 1 EOCO 1T &£ xAOAO NOAI EOU 1 EIi EOAA xAOAO AT AE
http://www.deq.state.or.us/wg/assessment/rpt0406/results.asp _for details). A Total Maximum Daily

Load (TMDL) was also written for waters within reservation boundaries (CTUIR 2005) that, in

AT T AET AGET 1T >iabOdeharcdment @akOshdtld lead to water quality improvements over

the long term (Please seéttp://yosemite.epa.gov/R10/WATER.NSF/TMDLs/Approved+TMDLs#OR

OA1T AAQD O OMICA 1T AOECAOA O1I O51 AOGET T A 40EAAT 4-%,0

Throughout much of the Subbasin, maximum water temperatures exceed lethal limits for bull trout and
approach lethal limits for Chinook salmon and rainbow/steelhead trout. The high stam temperatures
potentially limit carrying capacity, adversely affect fish fitness, and should be considered as a primary
factor limiting salmonid production in the Subbasin.In addition, passage barriers and entrainment, in
channel characteristics, haltat diversity (LWD), floodplain confinement, high turbidity, flow quantity,
and poor riparian/floodplain vegetation were identified asother key limiting factors/ecological
impairments.

The UAFHP ecological objectives are derived from planninpcuments and processes relative to limiting
factors/ecological impairments (
Tablel).

F&W Program Management Question: What are the relationships between habitat actions and fish
survival or productivity increases, and what actions are most effective?

Proposed restorationactions have focused on protection, enhancement, and restoration of functional
floodplain, channel and watershed processes at multiple scales using passive and active restoration
techniques. Over the past decade, the CTUIR Department of Natural ResouFiskeries Habitat Program

and UAFHP have transitioned from restoration toward a fixed endpoint to address symptoms of a river to

a holistic restoration of floodplain/channel processes for longterm sustainable habitat and direct benefit

to ecological concens limiting water quality and fish.

4EA #45)2 EAO PAOOEAEPAOAA ET OEA "0180 ' AGETT %
Representable subsamples of the CTUIR Fisheries Habitat Program habitat restoration projects are
selected to be monitoed if they meet criteria established in the AEM Program and meet CTUIR selection
AOEOAOEA AT A AOA EAAOEAI A8 -1 1T EOT OET ¢ -mdnitoting 6fA A O
Fish Habitat Enhancement (Project# 2009014-00[CTUIR Biemonitoring Project]) and their protocols

for CTUIR restoration actions in the Umatilla Subbasin (Stillwater Sciences 2012, Jones et al. 2015 and
Contor 2015). The goal of the Bimonitoring Project is to evaluate physical and ecological response of
CTUIR fish habitatrestoration projects throughout five subbasins: the Grande Ronde, North Fork John
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Day, Tucannon, Umatilla, and Walla Walla rivers. CTUIR sponsored restoration projects in the Umatilla
Subbasin and its tributaries will be assessed using a befeedter/cont rol- impact design. Data will
primarily be collected through expansion of existing juvenile and adult sampling of spring Chinook
salmon and summer steelhead trout. The CTUIR Bmonitoring Project will report findings to BPA
regarding fish/habitat relati onships. The primary focus of AEM has been habitat restoration
implemented actions in Meacham Creek, primary headwater tributary of the Umatilla River Subbasin.

Monitoring habitat in parallel with fish surveys provides valuable information regarding fisiihabitat
relationships (Bouwes et al. 2011, Stillwater Sciences 2012, and Jones et al. 2015). Our strategy uses
regionally standardized protocols to examine pre and post habitat restoration actions in contrast to
unmodified control sites. Habitat restordion actions and associated monitoring focuses on addressing
limiting factors with the greatest potential for improvement and includes key stream characteristics,
floodplain processes and associated hydrologic, geomorphologic, riparian, vegetative, and afigibiota
touchstones of the Umatilla River Vision (Jones et al. 2008).

Active and passive restoration of Meacham Creek has altered the creek from a sinjieeaded, incised
and bedrockdominated channel to a perched, alluvial channel that seasonally ésenges overbank flows
with the surrounding floodplain. The simplified channel resulted in poor channel morphology and
sediment sorting processes and poor fish habitat complexity (Tetra Tech 2012 and Tetra Tech 2014B;
See section SELECTED FISH HABITAT ENHMCEMENT AND RESTORATION ACTIVITYPhysical and
ecological monitoring indicates holistic large scale floodplain/channel restoration work in Meacham
Creek shows a measurable improvement in physical and ecological conditions, and restoration actions
have a drect impact benefitting ecological concerns such as floodplain condition, bed and channel form,
in-stream structural complexity, increased sediment quantity and temperature. Early modeled results
including measured changes and professional judgement inchte a 27% increase in function above the
2008 Accords baseline measure.

Initial physical and ecological assessment and monitoring results in the Meacham Creek Watershed
indicate:
Geomorphology z Increased channel migration and function, quantity and qudy of habitat diversity,
and improved sediment sorting and routing.
Connectivity z Increased channel access to the floodplain, ethannel and sidechannel habitat, and
hydrologic connectivity.
Vegetation z Improved geomorphic and hydrologic function ha led to improved processes conducive
of growing native vegetation.
Hydrology z Altering channel planform affects hydrology. Early results indicate increased ground
water table and storage and diverse distribution of flowpath lengths and hyporheic/surfacevater
thermal diversity.
Biota z Significant increase in spawning and rearing salmon and steelhead habitat availability based
on modeled depths and velocity suitability criteria, and the AEM indicates increased fish diversity and
use.

Floodplain restoration is essential in recovering lost or degraded habitat from historic floodplain
development, and a priority for sustaining or recovery of salmon and steelhead in the Pacific Northwest.
Floodplain restoration is essential for storing water and moderatingvater temperatures to address
climate change impacts. We assert that scagxplicit and measurementfocused restoration planning has
a greater likelihood of meeting the stated objectives and have a greater potential to result in improved
water quality and encourage recovery of many native aquatic species.
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Table1l. The Umatilla Anadromous Fish Habitat Project objectives relative to the Umatilla River Vision

touchstones (Jones et al 2008), BPA 2008 Fish Accords primary limiting factors (Fish Accords 2008) and
AT TAAOT O j . -

/1180 AAT 11T CEAAI

& 3

¢nmwds

Umatilla River Vision

BPA 2008 Fish Accords

NOAA Ecological NOAA Ecological
Umatilla Habitat Program Objectives 2008 Touchstones Primary Limiting S L )
Concerns Concerns Subcategories
Addressed Factor's Addressed
Multiple(Habitat Quantity.
Injury and Mortality,
Biota Peripheral and
. Connectivity In-channel Characteristics |Transitional Habitats,
Protect and conserve natural ecological processes that support the e .
viability of fish populations and their primary fife history strategies Geomorphology Floodplain/Riparian Channel Structure and  [Multiple
' pop prmary ory & Hydrology Sediment Form, Sediment
Riparian Vegetation Conditions, Water
Quality, Water Quantity.
Population Level Effects)

Restore passage and connectivity to habitats blocked or impaired by
artificial barriers and maintain properly function passage and
connectivity

Geomorphology
Connectivity

Passage/Entrainment

Habitat Quantity

Anthropogenic Barriers

Maintain and restore floodplain connectivity and function

Agquatic Biota, Connectivity,
Riparian Vegetation,
Geomorphology, Hydrology

Water Quality-Temperature
Riparian/Floodplain

Food, Peripheral and
Transitional habitats,
Riparian Condition,
Channel Structure and
Form, Water Quantity

Altered Primary
Productivity, Altered Prey
Species Composition and
Diversity, Riparian
Condition. LWD
Recruitment, Floodplain
Condition, Bed and Channel
Form, Instream Complexity.
Decreased Water Quantity,
Altered Flow Timing

Restore degraded and maintain properly function channel structure
and complexity

Connectivity, Riparian
Vegetation, Geomorphology

In-channel Characteristics

Riparian Condition,
Peripheral and
Transitional Habitats,
Channel Structure and
Form

Riparian Condition, LWD
Recruitment. Side Channel
Conditions, Floodplain
Condition. Bed and Channel
Form, Instream Structural
Complexity

Restore riparian condition and LWD recruitment and maintain

Aquatic Biota, Riparian

In-channel Characteristics

Food, Riparian Condition

Riparian Condition, LWD
Recruitment, Altered
Primary Productivity, Food-

periods

Hydrology,

Water Quality-Temperature

Quality, Water Quantity

properly functioning conditions Vegetation, Hydrology Riparain/Floodplain Competition, Altered Prey
Species Composition and
Restore natural hydrograph to provide sufficient flow during critical | Connectivity, Aquatic Biota, [Floodplain/Riparian Habitat Quantity, Water HQ-Competition, Oxygen,

Increased Water , Alter
Flow Timing

Improve degraded water quality and maintain unimpaired water
quality

Hydrology, Aquatic Biota

Floodplain/Riparian
Water Quality-Temperature

Riparian Condition,
Sediment Conditions,
Water Quality

Riparian Condition,
Decreased Sediment
Quantity, Temperature,
Ozxygen Turbidity, Toxic
Contaminants
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PROJECT AREA

Umatilla River Subbasin

The Umatilla River Sulbasinis located in thenorthwest portion of the Blue Mountain EcologicaProvince
in northeast Oregon The Umatilla RiverSukbasin comprises 1,465,600 acres of the 6,400,000 acres of
cededCTUIR land (CTUIR 1995)s identified by the Treaty of 1855 Figure 1 illustrates the vicinity of the
Umatilla River Subbasin within the Blue MountainProvince (Project map:
http://www.cbfish.org/Project.mvc/Map/1987-100-01). The Umatilla River drains an area of
approximately 2,540square miles (ni.2) (6,579 square kilometers [kn¥]) and flows approximately 89 mi.
(143 km) from its mouth to where it divides into the north and south forks of the Umatilla River. Each
fork adds another approximately 10 mi. (16km) of length. Major tributaries in addition to thenorth and
south forks include Meacham Creek, Birch CreekicKay CreekButter Creek, and Wildhorse Creek. The
Umatilla River originates at elevations up to 4,228 feet (ft1,289 m) and flows to an elevation of about
269 ft. (82 m) at its confluence with the Columbia River (USFWS 2002).

The Umatilla River Subbasin historically supported viable and harvestable populations of spring/summer
and fall Chinook salmon Oncorhynchus tshawytschaGho salmon Q. kisutch, sockeye sanon (O.

nerka), summer steelhead Q. mykisy Pacific lamprey Entosphenus tridentatus bull trout (Salvelinus
confluentug, steelheadrainbow trout ( O. mykiss sp, and mountain whitefish Prosopium williamson).
Human-caused alterations have negativglimpacted the watershed and caused significant reductions of
endemic salmonid populations. Beginning in the late 1800s, fish populations started to decline due to
habitat degradation; sockeye andCohowere extirpated in the early 1900s. Irrigation and gricultural
development throughout the basin in the early 1900s is believed to be the primary cause of the decline of
steelhead and the extinction of salmon. Since the completion of the Treaty of 1855, aquatic and riparian
habitats have been degraded throgh irrigation diversions, water extractions, channelization, livestock
grazing, logging, agriculture and urban development (Umatilla/Willow Subbasin Planning Team 2004).
Subsequently, the abundance of Chinook, steelhead, bull trout, and other fish spedias also been
dramatically reduced. With declining fish populations, Tribal governments, federal, state and
international agencies were obligated to eliminate or significantly reduce subsistence and sport fisheries
by the mid-1970s. The Federal governent listed Columbia River spring Chinook salmon, summer
steelhead, and bull trout as threatened species under the ESA in 1973, 1992, 1997, and 1998,
respectively.

The following species listed under the ESA currently occur in the Umatilla River Basin: Columbia River
bull trout Critical Habitat (designated), Columbia River bull trout (threatened), and MieColumbia River
steelhead (threatened). In the miell980s, a secessful, hatcherybased salmonid reintroduction effort

for the Umatilla River was instituted using neighboring strains of various salmonid species. Although
hatchery programs currently support subsistence and restricted sport fishing opportunities for gelhead
and Chinook salmon, there remains significant need to #leuild viable, harvestable, and sustainable fish
stocks throughout the basin.

Our primary area of focus for restorationand monitoring work in FY 2013 and FY 2014vas Meacham
Creek, Birch @ek and mainstem Umatilla River Figure 2; contract mays:
http://www.cbfish.org/Contract.mvc/Map/60836 and http://www.cbfish.org/Contract.mvc/Map/64560).
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METHODS: Protocols, Study Designs, and Study Area

Protocol Title: Meacham CreelGeomorphicHyporheic Flow Study v1.0

Protocol Link: http://www.monitoringmethods.org/Protocol/Details/677

Protocol Summary:

CTUIR proposes to strategically implement enhancement workndvieacham Creek river miles 5to 7.3 to
enhance floodplain and stream morphology, while providing enhanced habitat for fish. Enhancement
techniques include, but are not limited to, woody debris placement in channel and in floodplain, levee
setback or removal, channel reconstruction for increased irstream habitat complexity and stabilization,
and native plant and grass restoration. Project actions are expected to improve physical functions by 1)
diversifying channel morphology and 2) increasing connectity between surface and subsurface
features. With time, we expect watershed treatments will lead to increased abundance and diversity of
riparian vegetation, and increased fish habitat diversity. This includes project goals of: 1. Quantify water
residencetime distribution both prior to and after restoration actions to assess changes in recharge and
discharge between Meacham Creek and its alluvial aquifer (hyporheic exchange). 2. Establish a
monitoring network of stream thermographs to measure changes insface and subsurface water
temperature due to restoration actions. 3. Pilot a new method of stream restoration monitoring that will
have broad utility to other restoration efforts in the region. 4. Produce and submit manuscripts for peer
reviewed publication describing the results of the study.

Protocol Title: Umatilla Subbasin Fish Habitat Restoration Monitoring Plan v1.0

Protocol Link: http://www.monitoringmethods.org/Protocol/Details/681

Protocol Summary:

The Umatilla Subbasin is a 2,517 square mile subbasin in Northeast Oregon. Currently it supports a
depressed native bull trout, summer steelhead, and spring Chinook Salmon populatidviuch of the
subbasin was channelized, cleared, converted to agricultural land and partially leveed beginning in the
AAOI U thuemegedctdd many of the key biological and physical characteristics essential to sustain
native fish populations. The CUIR-Umatilla Fisheries Habitat Program continues to invest substantial
resources in restoring the fisheries habitat within the Umatilla Subbasin and its tributaries. In order to
ensure that investments result in actual improvements to biological productity, an extensive longterm
monitoring plan has been setup. This monitoring plan aims to evaluate the effects on biotic and abiotic
ecological processes as a result of habitat restoration efforts. With time, we expect watershed treatments
to improve stream functions by 1) diversifying channel morphology 2) increasing floodplain connectivity
3) decreasing annual maximum stream temperatures 4) increasing summer base flow 5) increasing
abundance of and diversity of riparian vegetation and 6) increasing macroimvtebrate abundance and
diversity. Within the subbasin we have setup baseline monitoring to help understand relationships
between our instream restoration efforts and aforementioned ecological processes. In order to
accomplish this we continue to conduct @ombination of monitoring activities and methods included
within this protocol. The CTUIRs recent monitoring activities have focused around the Meacham Creek
watershed due to the focus of restoration activities in this area. Meacham Creek is a watershiedtthas
been prioritized for restoration because it presents the most opportunities for whole watershed
restoration. Although the majority of monitoring is focused on Meacham Creek, monitoring does occur in
multiple watersheds within the Umatilla Subbasin.
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Figure 1. Umatilla River Subbasin
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Figure 2. Umatilla River Basin FY2013 and FY 2014 UAFHP Project Sites

1: Birch Creek Watershed;
2014 Began development of a
multi -partner geomorphic
watershed assessment and
action plan.

4: Meacham Creek, RM 6.0

8.5; 2013 Construction of the
Meacham Creek Restoration
and In-stream Enhancement
Phase Il Project.

2: Birch Creek, RM 10.0;
2014 Converted point of
diversion from ditch to a pump
for future diversion dam
removal.

5: Meacham Creek Project
Implementation/Compliance
and Action Effectiveness
Monitoring; 2013-2014
Synthesis of monitoring
methodologies to evaluate the
effects on biotic and abiotic
ecological processes as a resul
of habitat restoration efforts.

Umatilla River Anadromous Fish Habitat Project

BPA Project# 198710001

3: Meacham Creek, RM 67; 2013-
2014 Additional plantings and
seeding as part of the 201&2013
Floodplain Restoration and Instream
EnhancementPhase | and Phase I
Projects.
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RESULTS

This section highlights and describescompleted UAFHP Piscegvork elements in an outline similar tothe
BPA contracted work period for fiscal year2013 and 2014. Each work element with associated

identifier code and milestone are listed, followed by a comprehensive summary of completed work under
each work element In addition to a description of completed work elements specific to restoration
activities, we highlight monitoring results spedfic to tributary habitat RM&E andtributary habitat
restoration and protection.

Work Element: Produce Pisces Status Report

CTUIR reported to BPA periodically during th€013 and 2014contract periods on the status of each
contract work element, milestones and deliverables using the computer program Pisces:

February-March 2013 (2/1/2013 -3/31/2013 )

April-June 2013 (4/1/2013 - 6/30/2013 )

July-September 2013 (7/1/2013 - 9/30/2013 )

OctoberDecember 2013 (10/1/2013 - 12/31/2013 )

Final January 2014 (1/1/2014 - 1/31/2014 )

February-March 2014 (2/1/2014 -3/31/2014)

April-June 2014 (4/1/2014 - 6/30/2014)

July-September 2014 (7/1/2014 - 9/30/2014)

OctoberDecember 2014 (10/1/2014 - 12/31/2014)

Final January 2015 (1/1/2015 - 1/31/2015)

The BPA Contracting Officer Technical Representative (COTR) reviewed the Pisces status reports,
recommended changes as necessary and accepted them elecicaily upon approval. Additionally, upon
completion of each deliverable milestone, we provided metrics and final project location (latitude and
longitude) when required. These Pisces status reports provide a tool for the BPA COTR and
administrative staff to track project progress in meeting contract requirements.

Work Element: Manage and Administer Projects

This work element includes a suite of management actions required to administer the project, including
preparation of annual operations and maintenace budgets, managing and pparing statements of work
and budgets, and property inventory to the assigned BPA COT&R the following contract period. The
project leader reports quarterly or as necessary ormmilestones and metrics to BPA using the BPA Pies
Program, supervises, trains, and directs staff activities, conducts vehicle and equipment maintenance and
management, performs payroll, purchasing, subcontracting for services, and administers habitat
enhancement activities.

Work Element: Produce Environmental Compliance Documentation

CTUIR successfully submitted all applicable and required documents to the appropriate federal, tribal,
state, county entities for select implementation projects in a timely manner required under work
elements related to producing environmental compliance dcumentation in FY2013 and FY2014
Secondary environmental compliance accomplishments during the reporting period included
coordination with various compliance personnel to prepare supplemental documentation and reporting
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for ongoing and planned managemeractions. Environmental compliance methods include development

of appropriate documentation under various federal, Tribal, state and county laws and regulations
governing federally funded project work. Methods involve coordination with various federalred state
entities agencies and development and submittal of permit applications, cultural clearances, biological
assessments, National Environmental Policy Act checklists, etc., as necessiaft of the environmental
compliance work element includes planing and developing sitespecific proposals tailored to

accomplish fisheries goals and meet compliance standards. The details concerning the implementation of
treatments and preparations for putting efforts on the ground, including preparations for subcamacting,

and specifics in regarding the safeguarding of ESAsted species during the implementation process are
outlined in the proposals.

The following milestones were completed under contract in FY2013 and FY2014:

1) Reported lamprey observationsobservation and catch data to USFWS for 2013 and 2014.

2) | AOGAET "0! 80 %l OEOT 11 Al GdfithatEC reditetaehis weke | %# q 1 £
completed.

3) HIP 3 Risk Determination: Contacted BPA EC lead for risk determinations.

4) Used best managemenpractices to stabilize soils and prevent spread of noxious weeds.

5) Determined if contract work could adversely affect Pacific lamprey.

6) Inspected field project field gear and equipment used in or near water for aquatic invasive
species.

7) Participated in cultural/historical resource consultation.

8) Participated in ESA consultation.

9) Completed and documented public involvement activities and provided to the EC lead.

10) Obtained/renewed applicable local, state, federal and Tribal environmentadermits.

11) Provided the BPA environmental compliance lead with proposed herbicide use forfar each
contract year.

12) Provided the BPA environmental compliance lead with the actual herbicide use forfor each
contract year.

Cultural ResourceProtection and Preservation

CTUIR submitted a letter and attachments with necessary project descriptions augecreferenced maps
for assisting BPA with section 106 National Historic Protection Act consultations and environmental
compliance. The following projects were submitted for compliance:

i Meacham Creek Floodplain Restoration and istream Enhancemen®hase Il Project RMs 6 to
8.5;2013-2014 implementation.
i Birch CreekGarton Irrigation Efficiencyand Pump StationProject RM 10.0; 2014 implementation.

The CTUIR DNR Cultural Resource staff completed the cultural resource project area surveys and reports
and submitted to BPAfor cultural resource compliance with the State Historic Preservation Office (SHPO)
and Tribal Historic Preservation Office (THPOJor all projects.

UAFHPEnvironmental ComplianceDocumentation
Most ESA consultation with NMFS for the FY 2013 and FY 2014 project activities weoxered under the
Terms and Conditions of theHIP Il Programmatic Biological Opinior2013 (HIP 11 BO)andthe revised
HIP 1ll Programmatic Biological Opinion 2014 (HIP 11l BQ)Projectwork elements covered under the HIP
I BOand HIP Il BOncluded:

1 Maintain/Remove Vegetation
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Plant vegetation

Operate and maintain habitat/passage/structure:sevenpassage rectification projects and
maintaining 27 existing conservation agreements

Field data collection and

Removel/install diversion

1
1
1
1

Meacham Creek Floodplain Restoration and istream Enhancement Phase Il Project RMs. @8.5
Environmental Compliarce Documentation

All the necessary permitting documents were developed and completed in 2013 prior to implementation to
satisfy the federal and state permits required to construct the design. This included provided support
documentation to the USFS to enable them to demonstrate compliance with the NMFS programmatic covera
under the revised Aquatic Restoration Biologi©ginion (ARBO II) (NMFS 2013; USFWS 2013). All

comments received during the permitting process were incorporated into the implementation plan, which
incorporated the final design.

Habitat for endangered and threatenedpecies listed under the ESA was identified in the Meacham
project focus areabull trout (and designated critical habitat; project area is within the Umatillawalla
Walla recovery area) and steelhed (middle Columbia River Distinct Population Segmeit

The following permits and approvals were required for the project:
1 NMFS. Endangered Species Act Biological Opinion and MagnuSoevens Fishery Conservation
and Management Act Essential Fish Habitat Conservation Recommendations for the Meacham
Creek Floalplain Restoration Project. Issued December 3, 20Hhd Reinitiated on April 25, 2013
1 USFWSBiological Opinion for the Meacham Creek Restoration Project. Issued December 14,
2010 and Extension Letter on March 19, 2013
1 U.S. Army Corps of EngineeRegional General Permit No. BRGR4; Aquatic Habitat Restoration,
Establishment, and Enhancement Activities)ssued February 3, 2011and Extension April 9, 2012
USFS Categorical Exclusion Decision Memesued April 8, 2011.
Oregon Department of Statéands Removal/FillPermit No. 4210461 (GP. IssuedDecember 31,
2013.

= =

Work Element: Produce Annual Progress Report

The CTUIR UAFHP BPRY 2012 Annual ProgressReport was completed and uploaded to BP#rough
Pisceson November 6,2014 covering the contract period January 2012 through December 2012
(Lambert 2014). The CTUIR UAFHP BPA FY 262814 Annual Progress Report was drafted in 2014, and
will be submitted as part of the FY 2015 contract deliverables.

Work Element: Produce Other Report

A project completion report was completed in 2014 to document the second phase of tieacham Creek
Floodplain Restoration ard In-stream Enhancement Project Phase Il between RM 6.0 and 8.5 (CTUIR
2014). The Completion Report presents a summawf all the design, implementation, construction, and
monitoring efforts that went into the successful accomplishment of the project.
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Work Element: Produce Other Report

A project completion report was completed in 2014 to document the second phase of tieacham Creek
Floodplain Restoration ard In-stream Enhancement Project Phase Il between RM 6.0 and 8.5 (CTUIR
2014). The Completion Report presents a summary of all tiiesign, implementation, construction, and
monitoring efforts that went into the successful accomplishment of the project.

Work Element: Watershed Coordination

CTUIR UAFHP staff participated and coordinated with multiple agencies and stakeholders in thmatilla
River Subbasin through the Umatilla Subbasin Restoration Team (Restoration Team) including ODFW,
USFS, NRCS, conservation districts, USFWS, Umatilla Basin Watershed Council and local stakeholders to
enhance natural resources, identify problems andolutions, coordinate efforts to prevent duplication,
enhance communication and cooperation and identify funding and cost share opportunities within the
Umatilla River Subbasin. Staff further coordinated with other agencies in planning and implementing
partner habitat restoration and enhancement projects, ESA planning processes, and project prioritization
and selection processes. The Restoration Team coordinated several passage projects in Birch Creek, and
upcoming project activities in McKay Creek ande lower Umatilla River. CTUIR staff prepared
agreements, if necessary, to assign duties and responsibilities to the appropriate entities. We also
developed documents, press releases, web sites, and other communications to impart information to
participating stakeholders and the public. Furthermore, CTUIR UAFHP staff updated the Restoration
Team, UBWC, CTUIR Committees and Commissions, and permitting agencies on project activities by
presentation and in writing on project activities.

Work Element: ldent ify and Select Projects

CTUIR Strategic Framework for Restoration Activities:

/| 00 #45)2 &EOEAOEAO (AAEOAO 001 COAi 80 EEAOAOAEE
development is supported by the Umatilla River Vision (Jones et al. 2008), and local and regional plans

and assessments in 1) protecting high functioningabitat, 2) removal of fish migration barriers, 3)

restoration of watershed processes, and 4) enhancement of-stream habitat. Roni et al. (2002) supports

this broadly applicable approach to sequencing stream and watershed restoration projects. Beecéiel.
jcnmyeq A@PAT AAA 11 21TTE AO A1 860 j¢nngq APDPOI AAE

y AAT OEAUET ¢ AT A 0OOEI OEOEUET ¢ 2A001 OAGEITT 1 AGETTO

Step 1: Define the restoration goal

Step 2: Choose prioritization approach

Step 3: Asess problems and identify restoration actions
Step 4: Prioritize restoration actions

The CTUIR Fisheries Habitat Program and UAFHP supported goal is to protect, enhance and restore
floodplain, channel and watershed processes for the purpose of protecgrand restoring fisheries and
aguatic species important to the Umatilla TribesThe UAFHP has the ability to freely develop projects
within the geographic boundary of the subbasin to meet this goal and must prioritize and select
restoration action types and locations based on scientifically defensible strategies and the best available
scientific information. Within the organization of the UAFHHRProject, the selection process for actions
must consider several important criteria that include key species hatat needs, ecological conditions and
processes within a watershed context, impediments to proper functioning conditions, project constraints
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such as landowner willingness, coordination with other agency and stakeholders goals within the
subbasin and regim, and action agency goals and objectives. In addition, there are practical
considerations of property access and economic feasibility. To consider these criteria the project must
complete a review and prioritization of actions internally and then in coadination with other subbasin
implementers.

The process for action selection begins with the Umatilla River Vision, developed under guidance of the

5 AOET 1T A 40EAA8O &EOOO &i 1T A0 #11 AADOS AEEO 2EOA
environment that incorporates and expresses ecological processes that continue the natural production

of First Foods used by the Tribal community. The River Vision is a literature rich document that provides
direction for restoration by focusing on the five touchsbnes of hydrology, geomorphology, connectivity,
riparian vegetation, and aquatic biota. Operating under this guidance, CTUIR fish habitat projects are
planned, designed, implemented, and monitored across the usual and accustomed harvesting areas to
achiewe fish habitat restoration goals.

Our planning process then integrates these criteria with Primary Limiting Factors from the 2008 Fish
Accords MOA (FCRPS, 2008), Steelhead Recovery Planning documents, YWWEGIC Subbasin Plans, TMDL
reports, and local assesments and strategies. Designated high priority areas, with a preference for
ecologically connected or contiguous project locations are the focus of the Fisheries Habitat Program,
which addresses channel and floodplain function and aquatic habitat defancies through a systematic,
holistic watershed planning approach termed the Riverine Ecosystem Plannigpproach (Figure3). This
includes the prioritization of focal areas and management practices based on key species utilization of
existing and historic available habitat, and limiting factors with a mechanism for riverine planning that
utilizes scientifically defensible techniques.Five basic stagesiave been identified to develop lists of
prioritized restoration actions including scoping, assessment, monitoring, implementation, and reporting.
Scoping allows for the interface of community needs and issues with resource prioritie$he issues and
concerns developed from scoping can direct the needs defined for assessmeldsing existing and
collected data, assessments are developed with the intent to prioritize work locations identify limiting
factors, and define project objectivesMonitoring data in its various forms is collected utilizing scientific
knowledge and accepted methodology to determine historic and baseline conditions, determine the
effectiveness of treatments, and determine the actions ability to address objectives and limiting facsor
During the implementation stage, restoration actions are designed to address limiting factors through
means that restore natural channel and floodplain processed.he final stage of reporting provides an
opportunity to summarize monitoring and project actions and evaluate resultsBased on the findings of
reporting efforts all phases of future actions are modified and improved through lessons learned and new
information provided by cooperators or outlined in professional literature.

Interdisciplinar y teams are an integral part of project development when planning projects both

internally with CTUIR and with other agencies when projects span multiple ownership boundaries.
Restoration work today requires a knowledge base in many scientific disciplineeand engineering. The
CTUIR personnel listed have a scientific knowledge base including geomorphic processes, hydrology, fish
biology, ecology, and have an experience base from implementing small to large scale projects in fluvial
systems. The CTUIR managethtive plant nursery staff participate in project planning with trained

botanists that participate in project planning activities.
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Figure 3. Riverine Ecosystem Planning Approach .

CTUIR UAFHP staff annually coordinated armdanned projects with State, Federal, and local partners, and
private landowners to develop habitat restoration and enhancement projects consistent with local
planning documents. CTUIR project development is guided and prioritized by project activitiesahare
supported by the CTUIR Department of Natural Resources ecological and First Foods mission statements
to enhance or protect ecological and physical processes thus sustaining biota producticdloes et al.

2008). The CTUIR is guided in its habitat storation activities by multiple planning documents:

1) Final Umatilla Willow Subbasin Plar{Umatilla/Willow Subbasin Planning Team 2005),

2) Middle Columbia River Steelhead Recovery Plan (NMFS 2009),

3) Bull Trout (Salvelinus confluentus) Draft Recovery Plan (US¥S 2002), and

4) Five-Year Action Plan for the Development and Maintenance of Habitat Improvement Projects in
the Umatilla Subbasin: 20062010 for BPAFunded Fish Habitat Improvement Programs sponsored
by: Oregon Department of Fish and Wildlife (ODFW) and Celerated Tribes of the Umatilla
Indian Reservation (CTUIR and ODFW 2006).

5) Meacham Creek Watershed Analysis and Action Plan (Andrus & Middel, 2003)

Projects were identified, prioritized and developed with project partners (ODFW, UBWC, atiC’SWCD)
as pat of the Restoration Team who implement restoration projects within the Umatilla River Basin as
part of the Restoration Team. Projects that were ranked by priority, CTUIR identified funding sources
and projects were prepared for planning, engineering degn, permitting and implementation and
included in the FY 2014 and FY2015 BPA statement of work and budget.

In 2013, the Northwest Power ad Conservation Council (NWPQQonducted a science review of habitat
projects in the areas of the Columbia River Basin accessible to anadromous fish referred to as the
Geographic ReviewThe Geographic Review is a review cycle of all fish and wildlife projects funded under
Bonneville Power Administration. As part of the review, projects were identified, technically reviewed,
and prioritized for funding from 2013 to 2018.
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Work Element: Provide Technical Review

CTUIR UAFHP staff reviead and provided technical input as applicable orplans and proposalsy
entities within the Umatilla River Subhkasin that may adversely impact floodplain or riverine processes
and biota productivity, public project planning relevant to floodplain, river and wetland restoration or
impacts, development andeview of grant funding proposals, and proposed landowner projectsProject
staff provided input to multiple CTUIR departmentson annual activities relevant to work within the
floodplain, rivers, and wetlands,US Army Corps of Engineers/Oregon Division &tate Lands removafill
permit applications, and CTUIR Stream Zone Alteration (SZA) Permit applications on work proposed
within the floodplain on Reservation land.

CTUIR Fisheries Habitat Program Supervisor and the UAFHP staff reviewed and providechnical input
to protect, enhance or mitigate damages that occurred to the floodplain/riverine processes:

2013

City of Pendleton Riparian Corridor Wetland Ordinance

City of Pendleton Riparian Corridor Comprehensive Planning

Board of TrusteesCity of PilotRock Fisheries Habitat, Water Quality and Flooding Briefing
West Spring Hollow CreekMiller Property CTUIR Land Acquisition

CTUIR DECD Timber Harvest Mitigation

Union Pacific RailroadVieacham Creek Bridge Abutment Emergency Repair

Strahm Property Wood Thiming Project

Upper Umatilla River Road 32 Repair

[ ot et en-A entA en-EN en- et et

2014

U Crawford Hollow Tribal Farm Grain Storage Resource Assessment

U Iskdulktpe Creek Road Flood Erosion Project

U Union Pacific Railroad Transformer and Pole Project Transformer Spill Response RM 0.0 to 10.0

U Union Pacific Railroad Railway milepos236 Emergency Embankment Scour ProjegtMainstem
Umatilla River

U Union Pacific RailroadCTUIR Railway Track Expansion ConsultatianMilam to Gibbon
(Mainstem Umatilla River belowlskuulktpe Creek to Bonifer Pond on Macham Creek

Work Element : Outreach and Education

CTUIR UAFHP sta#fducated the publicregionally and locallyon the CTUIR River Vision(programmatic
scientific literature rich guiding document that describes touchstones that make ug fully functioning
floodplain); ongoing process based proteton and restoration principles; and associated project
activities completed throughout the year. Staff activities includedgiving project tours and presentations
(field, written, and verbal) and participating in local and regional workshops, symposia and/or
conferences (training, project presentation, angbrofessionalmembershipsforums), newspaper articles
and public education (local school districts or college programs).

CTUIR UAFHP staff copteted CTUIR semiannual reports summarizing project objectives and outputs,
expected outcomes, and resulting impacts of project restoratioactivities (Figure 4 - Figure 7). These
reports are used by the CTUIR Department of Natural ResourdNR) to inform CTUIR staff and
government officials, other agencies and entities, and the public of project activities.
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Community Education
CTUIR UAFHP staff has participated in educational activities in the Umatilla River Basin specific to

floodplain andriverine restoration. CTUIR UAFHP staff participate in several annual educational
opportunities including the 5t Grade Watershed Field Days organized by the Umatilla County SWCD,
CTUIR organized Seeds of the Future Building Workshop with University ofdlo (U of 1) and the CTUIR
DNR Community Workshop. The®®Grade Watershed Field Days are multiple workshops throughout
Umatilla County where 3" grade classes from all local school districts participate in a orday outside
workshops in April. Studentsrotate hourly through stations that cover handson educational material on
plants, soils, macreinvertebrates, water quality, orienteering, and streambank stabilization. Our staff
teaches the streambank stabilization class where we educate students on n&l streambank processes
and benefits of stable riparian vegetation. We show comparisons between an unstable and stable bank
and discuss reasons for the differences. Lastly, kids participate with CTUIR staff in planting 300 native
plant 12 cubic inch plgs within the riparian. About 250 students and 25 adult teachers and assistants
participate in the educational workshop.

Each October, the natural resource students from U of | and CTUIR DNR staff participate in a two day
Seeds for the Future BuildingNVorkshop in Pendleton, Oregon. This is an annual service learning
partnership to foster a significant means of integrating student learning from the Tribes perspective and
sharing about our community across state, cultural, and landscape boundaries. U sfudents assisted in
CTUIR UAFHP staff in planting native vegetation at the Meacham Creek Floodplain Restoration and In
stream Enhancement Project for an entire day each October, 202814. About 40 college students and
several profes®rs participate in the workshop.

The CTUIR DNR Community Workshop is organized to invite the CTUIR local community and high school
students to a oneday workshop whereas DNR staff present program and project posters, and educate the
community on ongoing activities that dfect them.

Meacham Creek Floodplain Restoration and In _-stream Enhancement Phase | and Phase Il Projects
ZRM 6-7.1(Phase I: 2011 Implementation) and RM 6 -8.5 (Phase |l; 2013 Implementation)

The Meacham Creek Floodplain Restoration and-stream Enhancenent Project RM 67.1 was a historic
partnership between CTUIR and USFS that restored processes in Meacham Creek that create and
maintain habitat complexity (CTUIR 2012). In 2013, an additional project was completed on Meacham
Creek expanding reach based Hstic restoration from river miles 6 to 8.5(CTUIR 2014) The restoration
effort in relationship to past efforts in Meacham Creek highlights efforts by CTUIR and project partners to
restore floodplain processes. A partnership and project of this signdfance and magnitude was one that
demanded the spotlight. A high level of coordination between the USFS and CTUIR went into ensuring a
consistent, common, and clear message was portrayed to our local communities. This project received
attention throughout the region and country for its success. In 2023014, project and educational tours
were provided to government and agency officials and employees, education groups, policy and
management staff, funding partners. A professional handout outlining a commanessage of the project
including background, partners, strategies, goals, objectives and monitoring was developed for magsa
consistency amongst agencies.

Professional Workshops and Working Groups

Project staff also developed and fostered relationships with participating experts in related fields by
attending training, professional workshops and working groups, and gained professional advancement
and improved project success through informative, insuctional interactions. CTUIR UAFHP and DNR
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Fisheries Habitat Program staff attended multiple professional conferences and workshops, and
participated in oral and poster presentations of project activities including:

UMATILLA SUBBASIN

Confederated Tribes of the Umatilla Indian Reservation 7
DNR Fisheries Program Project Semiannual Report ey (4

Project: Umatilla Subbasin Fish Habitat Restoration kY
Period: January 1— June 30, 2013

Project Statement/Goal: Protect, enhance, and restore functional floodplain, = —

channel, and watershed processes to provide sustainable and healthy habitat for ::::‘et? Funding 2013 Budget JotalStif
aquatic species of the First Food order. : BPA 51,667,618 1 bio; 2 techs
Project Objectives: 1)Finalize designsand implement 2013 projects to address EPA $146,903

limiting factors for key aquatic species, 2) Maintain existing project locationsand PCSRF $54,295

easements and 3) Complete quarterly and annual progress reports and 4)

Monitor implemented projects. Staff: Michael Lambert, Randy Bonifer, Larry Allen

Outputs: (specific 6-mo task accomplishments) Collaborators: USFS, UBWC, ODFW, SWCD, NRCS, UPRR, EPA,
* Completed project proposa for NPCC/ISRP review processwith success. USFWS, and NOAA
+ Developed contract for continuation of the 5-year Geomorphic-Hyporheic Flow Study

on Meacham Creek.

* Collaborated with ODFW andthe UBWC on restoration data needs for Birch Creek
watershed that included evaluation of barriers and channel stability.

* Coordinatedthe Meacham Creek Design team to complete final designfor Meacham
Creek Restoration Project Phase L

* Developed, advertised and awarded the equipment contract for implementation of
Meacham CrPhasell

Outcomes: (broader results/changes from cumulative accomplishments)

* Completed proposal for a 5-year strategic approach to therestoration of the Umatilla
River Basin that links limiting factors to project objectives and deliverables

* Reducedsediment input, increased floodplain capacity, and improved juvenile and
adult fishin-stream habitat and migration connectivity.

+ Adevelopeddesgnto enhance floodplain and channel connectivity from
removing/modifying levees, historic channel reconstruction, and promoting
vegetative recovery and propagation withinthe floodplain and riparian of over 2 miles
of MeachamCreek.

* Established and enhanced riparianvegetationgrowth.

Impacts (work supports long-term progress towards):

= Contributeto achievement of healthy watersheds [DNR River Vision) and increase
traditional first food abundance and use opportunities.

+ Contributeto achievement of Subbasin Planand ESA Recovery Plan goals

* Assis inrecovery of Endangered Species Act subject species(spring/summer Chinook,
summer steelhead, bull trout).

* Addresswater quality limiting factors as per Clean Water Act 303d list.

Flood inundation modeling for Meacham Cr Phase Il.

Figure 4. CTUIR semtiannual report for the Umatilla Subbasin Fish H abitat Restoration Project,
January z June, 2013.
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UMATILLA SUBBASIN

Confederated Tribes of the Umatilla Indian Reservation
DNR Fisheries Program Project Semiannual Report

Project: Umatilla Subbasin Fish Habitat Restoration Y
Period: July 1 —December 31, 2013 !

A
Project Statement/Goal: Protect, enhance, and restore functional floodplain, —=
channel, and watershed processesto provide sustainable and healthy habitat for Project Funding 2013 Budget Total Staff
aqu'atic spe'cies‘ ofthe Fir'st Ft_)od ordf.r. ) Inputs: BPA 41,667,618 2 bio; 2techs
Project Objectives: 1)Finalized designs and constructed 2013 projectsto EPA $146,903
address limiting factors for key aquatic species, 2) Maintain existing project PCSRE $54,295
locations and easements and 3) Complete quarterlyand annual progress reports OWEB $50,000
and 4) Monitor implemented projects.
Staff: Michael Lambert, Olin Anderson, Randy Bonifer, Larry Allen

Outputs: (specific 6-mo task accomplishments)

+ Completed OWEB proposalwith UBWC for funding assessment activities on Birch Cr. Collaborators: USFS, UBWC, ODFW, SWCD, NRCS, EPA, USFWS, NOAA,

* Completed EPA Competitive 319 Grant Proposal for Meacham Planting. and Union Pacific Railroad

+ Continued implementation of the ofthe 5-year Geomorphic-Hyporheic Flow Study on
Meacham Creek. Field data collection for project was completed in 2013.

* Collaborated with ODFW andthe UBWC on restoration data needs for Birch Creek
watershed that included evaluation of barriers and channel stabilty.

* Implemented and completed construction of the Meacham Creek Phase |1 Project RM
6-8.5. Restored 80 acres of floodplain and channel habitat, removed or modified 14
leveesanddikes at a total length 1.02 miles placed 83 logjams and woody debris
structures, andreinitiated a 2,200 foot long sidechannel

Outcomes: (broader results/changes from cumulative accomplishments)

* Reduced sediment input, increased floodplain capadity, and improved juvenile and
adult fish in-stream habitat and migration connectivity.

* Enhancedtransient storage and bi-directional exchange of river water across
floodplain surfacesand within the shallow groundwater promaoting natural riverine
process, increased in-streamgeomorphic complexity and fish habitat with large wood
and boulder input, off-channel rearing habitat from side-channeldevelopment,
promoting vegetative recovery and propagation within the floodplain and riparian of
over 2.5 miles of Meacham Creek.

* Established and enhanced riparianvegetation growth on Meacham Creek Phase | and
Il project areas RM 6-8.5.

Impacts (work supports long-term progress towards):

= Contributeto achievement of healthy watersheds (DNR River Vision) and increase
traditional first food abundance and use opportunities.

* Contributeto achievement of Subbasin Plan and ESA Recovery Plan goais

* Assiz inrecovery of Endangered Species Act subject species{spring/summer Chinook,
summer steelhead, bull trout).

+ Addresswater quality limiting factors as per Clean Water Act 303d list.

Figure 5. CTUIR semiannual report for the Umatilla Subbasin Fish Habitat Restoration Project,
July z December, 2013.
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UMATILLA SUBBASIN

3
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Confederated Tribes of the Umatilla Indian Reservation = e
DNR Fisheries Program Project Semiannual Report SR
Project: Umatilla Subbasin Fish Habitat Restoration or i (S
Period: January 1- June 30, 2014
A
Project Statement/Goal: Protect, enhance, and restore functional floodplain,
channel, and watershed processes to provide sustainable and healthy habitatfor Project Funding 2013 Budget Total Staff
aquatic species of the First Food order. Inputs: -
BPA $1,039,594 2 bio; 2techs

Project Objectives: 1)Finalized designs and constructed 2014 projects to
address limiting factors for key aquatic species, 2) Maintain existing project
locations and easements and 3) Complete quarterly and annual progress reports
and 4) Monitor implemented projects.

EPA 590,344
PCSRF $40,000

Staff: Mark Lacy (New Hire: Project Leader Bio I1I), Olin Anderson, Randy

Outputs: (specific 6-mo task accomplishments) Bonifer, Larry Allen
+Completed OWEB proposal with UBWC for funding assesment and action pian on Birch
Creek. Collaborators: USFS, UBWC, ODFW, SWCD, NRCS, UPRR, EPA, USFWS,

and NOAA

*Completed EPA 319 Tribalcompetitive proposal and funding approval for Meacham Creek
floodplainvegetation restoration.

*Bank stabilization and vegetation plantings on Meacham Creek Phase |l Restoration Project
Workingon project completionreport.

* Maintained and enhancedriparian conservation easement properties including ungulate
protection, tarp maintenance, vegetation monitoring and noxious weed control.

* Implemented Garton Property Irrigation Efficiency Project on Birch Creek converting ditch
to pump station and pipe for the purpose of long-term damremoval.

+Completed and approved PCSRF grant proposal for continuation of the Geomorphic-
Hyporheic Flow Study on Meacham Creek.

Outcomes: (broader results/changes from cumulative accomplishments) ~ G 4

+ Coordinated strategic approach to ageomorphic assessment and action planfor future Birch Creek Vegetation Enclosures Meacham Phase Il Bank Erosion Restoration
restorationof Birch Creek. ’ "

* Reduced sediment input, increased floodplain capacity, and improved juvenile and adult
fishin-stream habitat and migration connectivity.

* Enhancement of floodplain and channelconnectivity, channel function, fish habitat
availability and use, and promoting vegetative recovery over 3.5 miles of Meacham Creek.

+ Established and enhanced riparian vegetation growth.

Impacts (work supports long-term progress towards):

= Contribute to achievement of healthy watersheds (DNR River Vision)and increase
traditional first food abundance and use opportunities.

* Contributeto achievement of Subbasin Planand ESA Recovery Plan goals

* Assiginrecovery of Endangered Species Act subject species{spring/summer Chinook,
summer steelhead, bull trout).

+ Addresswater quality limiting factors as per Clean Water Act 303d list.

Figure 6. CTUIR semiannual report for the Umatilla Subbasin Fish Habitat Restoration Project,
January z June, 2014.
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UMATILLA SUBBASIN

Confederated Tribes of the Umatilla Indian Reservation
DNR Fisheries Program Project Semiannual Report N 5

Project: Umatilla Subbasin Fish Habitat Restoration
Period: July 1 —December 31, 2014

Project Statement/Goal: Protect, enhance, and restore functional floodplain,

channel, and watershed processesto provide sustainable and healthy habitat for Project Funding 2013 Budget Total Staff

aquatic species of the First Food order. Inputs: = 1039508 T

Project Objectives: 1)Finalized designs and constructed 2014 projects to % SR RS
£ < = RS SE £ EPA 590,344

address limiting factors for key aquatic species, 2) Maintain existing project PCSRF 20,000

locations and easements and 3) Complete quarterly and annual progress reports
and 4) Monitor implemented projects.

Staff: Mark Lacy (New Hire: Project Leader Bio I11), Ofin Anderson, Randy

Outputs: (specific 6-mo task accomplishments) Bonifer, Larry Allen

+Completed summer watering and fallplanting - site prep and planting at Meacham Creek.

+ Awardedthe Birch Creek Geomorphic Watershed Assessment and began project that is Coilaboratoes: | USFS, UBWC, ODFW, SWCD, NRCS, UPRR, EPA, USEWS,
expected to becompletedin 2016. and NOAA

*Completed fallweed spraying on7 acres at Meacham Creek

*The MeachamCreek Phase | and |1 Completion Report was completed.

+ A Post-implementation Meacham Creek Phase | Report was submitted to fulfill OWEB grant
requirements.

* An application was successfully submitted to USEPA for Section 319 competitive grant
funds. If awarded, thisgrant would reopen other portions of the Meacham Creek
floodplainwith leveeremovais

+Continued Hyporheic Flow Study on Meacham Creek.

*Completed more plantings onthe B&G cooperative project with NRCS.

Outcomes: (broader results/changes from lative ac lish ts) . A as Pt A e 3 X :
+Coordinated strategic approach for assessing and building anaction planfor future Meacham Planting using Soil Meacham Site Prep — Rip and Auger
restoration of Birch Creek with multiple partnersand supportedthe OWEB funding Amendments

received by UBWC for public outreach.

* Reduced sediment input, increased floodplain capacity, and improved juvenile and aduit
fishin-stream habitat and migration connectivity.

* Enhancement of floodplain and channelconnectivity, channel function, fish habitat
availability and use, and promoting vegetative recovery over 3.5 miles of Meacham Creek.

b

Impacts (work supports long-term progress towards):

= Contribute to achievement of healthy watersheds (DNR River Vision)and increase
traditional first food abundance and use opportunities.

* Contribute to achievement of Subbasin Planand ESA Recovery Plan goals

* Assiginrecovery of Endangered Species Act subject species{spring/summer Chinook,
summer steelhead, bulltrout).

+ Addresswater quality limiting factors as per Clean Water Act 303d list. Meacham Shade and Game Protection

Figure 7. CTUIR semiannual report for the Uma tilla Subbasin Fish Habitat Restoration Project,
July z December, 2014.

Work Element: Maintain /Remove Vegetation

Project activities conductal in FY2013 andFY2014 included the monitoring and maintenance ofL0
conservationeasements on 15ndividual landowner properties. Watering, weeding and maintenance
methods for each conservation easement and project area is important for enhanced native vegetation
and project site but maintenance varies by site conditions. Strategies to address weee included in
agreements that are either completed by the landowner, CTUIR, subcontractor, and/or through the
County Weed Control Board. CTUIR staff provides assistance to landowners by coordinating and
managing herbicide application vendors, providig funding, and developing treatment strategies.
Manual, biological and chemical treatment options are utilized by CTUIR and may be employed when
consistent with existing standards.Weed control is essential in establishing native grass and plant
species. CTUIR subcontracts a professional, licensed applicator to spray/control noxious weeds on sites
where chemical application is necessaryThe contractor identifies problem weeds, determines the
appropriate herbicide and selects the most effective applicein methods and rates in accordance with
the National Oceanic and Atmospheric Administration's (NOAA) Biological Opinion under BPA's Habitat

Umatilla River Anadromous Fish Habitat Project 2013 and 2014nnual Progresskeport
BPA Project# 1987-100-01 Page 23



Improvement Program. The contractor utilizes handgun spraying, backpack spraying and wiper
applications to treat perennial, annual and biennial weed species. All herbicide applications are

consistent with Oregon Revised Statue (ORS).570.505 and Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA) Regulations CTUIR complies with BPA standards and supplies ap@rt to BPA detailing the
types and quantities of herbicides applied to specified locations. Biological controls are used in
advantageous areas.

In FY 20132014, CTUIR removed noxious and/or undesirable weeds through mechanical, biological, or
chemicalmeans. CTUIR is obligated to control noxious weedsa 121riparian non-wetland habitat and
465 upland non-wetland habitat acres in Wildhorse Creek, Umatilla River, McKay Creek, Spring Hollow
Creek, Birch Creek and Meacham Creek. CTUIR complied with BRAdards and supplied a report to
BPA detailing the types and quantities of herbicides applied to specified locationsr 2013 and 2014,
CTUIRchemically treated 36.5rip arian non-wetland habitat and 9upland non-wetland habitat acres
(Table 2).

In addition to the CTUIRUAFHR the CTUIR DNR Range Department used goat grazing for biological
control treatment of yellow starthistle along the canyon wallsand floodplain of Meachan Creek from
river mile 1.0 to 6.0.

Work Element: Plant Vegetation

A. Supplement Riparian Areas of Existing and New Projects with Additional Vegetation. )
B. Meacham Creek Floodplain Restoration and istream%i E AT A A1 A [8&fPhage-l ®lénting
Plan.

Project activities conducted in FY20132014 included the monitoring and maintenance ofmanaged
properties under conservation easementsand specific project areas CTUIR personnel routinely maintain
and replant vegetation, water and weed plantings, and maintain structural integrity of riparian enclosure
and livestock fendng at project sites. In FY2013UAFHP staff manually maintained noxious weeds
around plants on tarps within CREP project areas. In additn to tarp maintenance UAFHP staff annually
plant vegetation and distribute native grass seed in areas we have implemented existing or new habitat
enhancement projects or have identified a need in maintained riparian cons&tion easement areas. In
both fall 2013 and spring 2014 CTUIR focused mogilanting efforts within the newly implemented
Meacham Creek Floodplain Restoration and istream EnhancemenfPhase lIProject RMs 68.5areaas
outlined in the implementation plan (Tetra Tech2013) and Taylor Dam Removal and Habitat Restoration
Project. Staff also planted vegetation on CREP tarps within the B&G property maintained under CTUIR
conservation agreements.As part of project planting, CTUIR staff planted,185 and 5,992 various plant
sizesand speciesin multiple locations in 2013 and 2014, respectively Table 3 and Table4).

Planting tasks include site planning and development of planting strategies, collection and preparation of
materials (pruning and conditioning of live willow material), pre-order coordination with the CTUIR

Tribal Native Plant Nursery, and installation. Planting techniques are customized for conditions within
each project area. Planting location, species, age, form (cuttings, saplings, baas, potted, plugs), and
soil/substrate conditions were considered and addessed during the implementation planning phase.

The CTUIR UAFHP staff work closely with the Tribal Native Plant Nursery to collect local seed and plant
stock to provide native plants for particular project areas by elevation and planting zones.
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Work Element: Operate and Maintain Habitat/Passage/Structure

Deliverables: 1) Maintain proper operation of in-stream habitat structures and
2) Maintenance of land or structures associated with conservation easements.

Maintain In-stream Habitat Structures

CTUIRmonitors 6 passage rectification projects to assure that treatments are effectively working and to
insure that intrusive objects are not interfering with the designed function of the passage structures
(Table5). Routine quarterly scheduled site visits of individual projects are conducted either
independently by the CTUIR or jointly with project partners such as ODFW. Site visits also follow
significant flow events or responses to landowner requests at projedites.

Project maintenance includes, but is not limited to, meeting specified conditional language in state and
Federal permits, maintaining debris that is routinely captured or caught on Hstream structures,

responses to landowner requests and conces) and completion of postreatment surveys to monitor

and quantify changes to physical and ecological responses. If necessary a work plan is developed and
contractor hired for completion for project activities greater than routine maintenance. The 201&nd

2014 project activities involved routine maintenance. At the request of a private landowneat the Hoeft
Dam fish ladder, the UAFHP removed gravel from the diversion gate for irrigation purposes. No structure
modifications were required in 2013 and2014.

Maintain Conservation Agreement Project Areas

The UAFHP have and will continue to maintain project areas under secured conservation agreements
with landowners on private properties for protection and enhancement of floodplain and riparian habitat
and investments from past passage and istream structure projects. CTUIR currently maintains 10
conservation easements on 2 individual landowner properties. Current easements provide secured
access and protection of resources for functional floodplainhannel watershed processes to provide
sustainable and healthy habitat for aquatic specifies. CTUIR routinely conducts custodial maintenance on
individual projects to ensure that project structures and fencing are functioning and habitat recovery is
progressing towards meeting projects goals and objectives. Activities include, but are not limited to,
installing and repairing riparian cattle exclusion fences, maintaining or installing water gaps, riparian and
floodplain plantings and maintenance, noxious wed control, maintenance of fish habitat improvement
structures, and landowner coordination and education.
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Table 2. BPA form annually submitted by CTUIR listing actual herbicide application, both the active

withi n the Umatilla River Basin, 2013 and 2014.

ingredient and adjuvant, by location

LOCATION RIPARIAN UPLAND
Esémate of Total Applicason Metod- Essmate of Total Apphcagion Method-
- hib Ra & ACTIVE ADJUVANT Volume of Herbicide | choose all methods Volume of Herbicide | choose all methods
i 98 | R Latitude ang | 6t HYDROLOIC | INGREDIENT USED Estmate of | Only- Do not inicude | tat were used, e g. | Essmate of | Only- Do not iicude | #at were used, e.g.
he fion di _L o :t' ::n UNIT CODE (see Note #1 (see Note#2 Acres to be | adjuwvant or water. spot reztment vith | Acrestobe | adjuvantor water. | spot reatment with
JEAn Pi et DR below) below) Treated Report amount in hand wand, Treated Report amount in hand wand,
) GALLONS. broadcast spray, €C. GALLONS. broadcast spray, ec.
(see note 5 below) | (see note £6 below) (see note #3 below) | (see note &6 below)
EXAMPLE : 30° 35° 40" | 470601020510 | Clopyralid | Syl-Tac 4 5 gallons | Mechanized 2 8 gallons | Mechanized
T2N, R5E, Sec. 10 121° 45" 34" and Wicking
- 45° 40° 4 47 : Super Spread hand wand / hand wand /
Umatilla R., B&G 118° 59' 47 69° 170701030703 | Clopyralid MSO 19 1.44 gal Spot.apiaving 4.3 0.38 gal Aok Speaving
- 45° 40" 4. 47 : Super Spread hand wand / hand wand /
Umatilla R., B&G 118° 59' 47 69" 170701030703 Dicamba MSO 19 1.44 gal = ok spraying 438 0.38 gal Spot apraying
Umatilla R.., Becker | 45° 39" 13.057 ; Super Spread hand wand / hand wand /
(Wolfe) 118° 57° 28 66° 170701030703 | Clopyralid MSO 10 2.96 gal S a0 27 0.21 gal Shak i
Umatilla R., Becker | 45° 39' 13.057 : Super Spread hand wand / hand wand /
(Wolfe) 118° 57° 28 66" 170701030703 Dicamba MSO 10 2.96 gal o sprasing 27 0.21 gal Spotie peaving
Wildhorse Cr_, 45° 45' 12.79° : Super Spread hand wand / hand wand /
Adara 118° 34° 33.13° 170701030404 Clopyralid MSO 1.7 0.14 gal SpoE Apavieg 15 0.12 gal bk ieaying
Wildhorse Cr_, 45° 45' 1279 z Super Spread hand wand / hand wand /
ey 118° 34’ 33.13° 170701030404 Dicamba MSO 1.7 0.14 gal Sk spraging 15 0.12 gal Sidecaind
Meacham Creek, 45° 38" 31.2° Super Spread hand wand /
CTUR 118° 21° 28 & 170701030206 | Glyphosate MSO 31 0.385 gal Sk apaeg
Meacham Creek, 45° 38" 31.27 : Super Spread hand wand /
CTUR 118° 21° 28 8 170701030206 | Clopyralid MSO 31 0.385 gal ok spraging
Meacham Creek, 45° 37' 56.3" Super Spread hand wand /
CTUR 118° 21° 29 5 170701030206 | Glyphosate MSO 31 0.385 gal SRS
Meacham Creek, 45° 37" 56.3° 2 Super Spread hand wand /
CTUR 118° 21° 29 &° 170701030206 | Clopyralid MSO 3.1 0.385 gal ik spraging
; 45° 43 18.53" Super Spread hand wand /
Umatilla R.. Hartman 118° 18' 11 95° 170701030206 | Glyphosate MSO 0.7 0.17 gal apok Spraying
: 45° 43" 18.537 2 Super Spread hand wand /
Umatilla R.. Hartman 118° 18' 1195 170701030206 | Clopyralid MSO 0.7 0.17 gal ok stespng
: : 45° 44' 27 .72° Super Spread hand wand /
Umatilla R.. Richards 118° 13' 07.79" 170701030106 | Glyphosate MSO 2 0.5 gal ok Apeng
2 : 45° 44’ 27 727 3 Super Spread hand wand /
Umatilla R., Richards 118° 13’ 07.79° 170701030106 | Clopyralid MSO 2 0.5 gal ot spraying
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Table 3. Planting materials and grass seed by species, quantity, and size, planted and established at Umatilla River Basi
proje ct sites, 2013.

n existing and new

Quantity
Water body River mile  Date planted Project site location Species (Common Name) Trees/Shrubs Seed (Ibs’
Birch Creek 0.2 1/3-4/2013  Taylor Dam Removal and Habitat Restoration Project Wilow species 300 cuttings
Meacham Creek 6.0-8.5 4/1/13 Meacham Creek Floodplain Restoration and In-stream Enhancement Phase il Profeattonwood 40 stakes
Meacham Creek 6.0-8.5 4/1/13 Meacham Creek Phase Il Project Wilow species 200 cuttings
McKay Creek 1.0 4/15/13 UBWC McKay Creek Landowner Planting Project Cottonwood 800 stakes
Meacham Creek 5.8 4/30/13 Meacham Levee Removal Project - Side Channel Near Orchard Cottonwood/willow 34 3 gal
Meacham Creek 6.0-8.5 July-Aug, 2013 Meacham Creek Phase Il Project - New Construction of Structures Wilow species 1507 cuttings
Meacham Creek 6.0-8.5 July-Aug, 2013 Meacham Creek Phase Il Project - New Construction of Structures Cottonwood/willow 94 3 gal pots
Meacham Creek 6.0-8.5 September, 2013Meacham Creek Phase Il Project - Floodplain STA 43+00 Ponderosa pine 93 1&5 gal pots
Meacham Creek 6.0-8.5 September, 2013Meacham Creek Phase Il Project - Floodplain STA 43+00 Black hawthorn 101 1&2 gal pots
Meacham Creek 6.0-8.5 September, 2013Meacham Creek Phase Il Project - Floodplain STA 43+00 Woods rose 105 1&2 gal pots
Meacham Creek 6.0-8.5 Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Mountain alder 253 2&5 gal pots
Meacham Creek 6.0-8.5 Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Red alder 150 3 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Serviceberry 64 1&5 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Water birch 203 1,2&5 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Red Osier dogwood 304 1,2&5 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Black hawthorn 80 1&2 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Black hawthorn 156 10 cu in plugs
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Cascara 199 2 gal pots
Meacham Creek 6.0-8.5 Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Mock orange 223 2&5 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Mock orange 41 10 cu in plugs
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Ninebark 125 10 cu in plugs
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Ponderosa pine 88 1 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Black cottonwood 70 1 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Cottonwood/willow 356 3 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Bitter cherry 30 10 cu in plugs
Meacham Creek 6.0-8.5 Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Bitter cherry 5 5 gal pots
Meacham Creek 6.0-8.5 Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Choke cherry 25 10 cu in plugs
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Choke cherry 50 5 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Golden currant 245 1,2&5 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Wax currant 145 1&2 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Nootka rose 204 1/2&1 gal pots
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Woods rose 38 10 cu in plugs
Meacham Creek 6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Woods rose 355 1&2 gal pots
Meacham Creek 6.0-8.5 Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Douglas spirea 475 1,2&5 gal pots
Meacham Creek 6.0-8.5 Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Snowberry 27 1 gal pots

Meacham Creek

6.0-8.5  Sept-Oct, 2013 Meacham Creek Phase Il Project - New Construction Mountain goldenbanner

Bluebunch wheatgrass, blue wildrye, Idaho fescue
California brome, basin wildrye, slender (annual)
Meacham Creek 6.0-8.5  Oct-Nov, 2013 Meacham Creek Phase |l Project - New Construction hairgrass, and western yarrow 550

& Meacham Creek Floodplain Restoration and In-stream Enhancement Phase Il Project (RMs 6 to 8.5) = Meacham Creek Phase Il Project

16 10 cu in plugs
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Table 4. Planting materials and grass seed by species, quantity, and size, planted and established at Umatilla River Basin existing  and new
project sites, 2014.

Quantity
Water body River mile Date planted Project site location Species (Common Name) Trees/Shrubs Seed (Ibs;

Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 7.3-7.7
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5
Meacham Creek 6.0-8.5

Meacham Creek 6.0-8.5

Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0
Umatilla River 41.0-44.0

May, 2014
May, 2014
May, 2014
May, 2014
May, 2014
May, 2014
May, 2014
May, 2014
May, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014
Sept-Nov, 2014

Oct-Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014
Nov, 2014

Meacham Creek Floodplain Restoration and In-stream Enhancement Phase il Project Black cottonwood

Meacham Creek Phase II-
Meacham Creek Phase II-
Meacham Creek Phase II-
Meacham Creek Phase II-
Meacham Creek Phase II-
Meacham Creek Phase II-
Meacham Creek Phase II-
Meacham Creek Phase II-

Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il
Meacham Creek Phase Il

Meacham Creek Phase Il

EPA Reach Project

EPA Reach Project

EPA Reach Project

EPA Reach Project

EPA Reach Project

EPA Reach Project

EPA Reach Project

EPA Reach Project

Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction
Project - New Construction

Project - New Construction

B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance
B & G easement CREP maintenance

Big leaf sedge
Beaked sedge
Small fruit bulrush
Baltic rush

Big leaf sedge
Beaked sedge
Willow species
Willow species
Mountain alder
Serviceberry
Water birch

Red Osier dogwood
Black hawthorn
Black hawthorn
Cascara
Oceanspray
Mock orange
Mallow ninebark
Mallow ninebark
Ponderosa pine
Aspen
Cottonwood/willow
Black cottonwood
Golden currant
Nootka rose
Woods rose
Woods rose
Willow

Blue elderberry
Blue elderberry
Western spirea
Snowberry
Snowberry
Bluebunch wheatgrass, blue wildrye, Idaho fescue
Callifornia brome, basin wildrye, slender (annual)
hairgrass, and western yarrow
Big Sagebrush
Black hawthorn
Cascara
Oceanspray
Ponderosa pine
Black cottonwood
Golden currant
Woods rose

Blue elderberry
Snowberry

30 10 cu in plugs
30 10 cu in plugs
30 DP-4
15 DP-4
30 DP-4
15 DP-4
5 1 gal pots
15 2 gal pots
2000 cuttings
124 1,3&5 gal pots
12 1 gal pots
69 1,2&5 gal pots
105 1&2 gal pots
65 1&3 gal pots
9 TP4
145 1 gal pots
146 1,2&5 gal pots
10 1 gal pots
57 1 gal pots
18 TP4
1424 1&5 gal pots
24 2 gal pots
110 5 gal pots
199 2&5 gal pots
189 3 gal pots
25 1 gal pots
233 1&2 gal pots
94 3&5 gal pots
36 TP4
108 1&5 gal pots
18 TP4
132 1&2 gal pots
4 5 gal pots
113 TP4

400

10 3 gal pots

10 TP4
20 1 gal pots
15 1 gal pots
170 1 gal pots
40 5 gal pots
20 3 gal pots
30 3 gal pots
20 1 gal pots

18 TP4

2 Meacham Creek Floodplain Restoration and In-stream Enhancement Phase Il Project (RMs 6 to 8.5) = Meacham Creek Phase Il Project
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Table 5. Habitat passage structures monitored and maintained by CTUIR to meet design
specifications .

Stream

Year Stream Location Project Description

2007 Meacham Creek RM 1.7 Passage rectified by removing large cabled boulde(snproved
adult passage)

2007 Meacham Creek RM 20.2 Partial dam removed (juvenile and adult passage)

2007 Camp Creek RM 0.3 Partial dam removal (juvenile and adult passage)

2007 | Greasewood Creek RM 0.4 Partial dam removal (juvenile and adult passage)

2007 West Birch Creek RM 3.2 Roughened channel to restore proper gradient and reduce step
height at road bridge crossing for adult passage

2008 West Birch Creek RM 2.7 Hoeft Dam fish passage rectification (juvenile and adult passage

Work Element: Enhance Floodplain/Remove, Modify, Breach Dike -Enhance Floodplain

#1171 AAOEOEOU AT A &O1 AOEIT 1T OEA , AOARAPhasAIDAAAE 11

This project work element was completed in FY 2013 in association with the followinvo work
elements: increase irstream habitat complexity and stabilization and realign, connect, and or create
channel. Project activities are fully described in report sectioBelected Fish Habitat Enhancement and
Restoration Activities: Fiscal Years 2013-2014: Meacham Creek Floodplain Restoration and In-
stream Enhancement Phase Il Project, RM 6 to 8.5

Work Element: Increase In -stream Habitat Complexity and Stabilization Meacham Creek
Floodplain Restorationand In -3 OOA AT %l EAT AAd5kha€ehll 2- 60 o

This project work element was completed in FY 2013 and fully described in report sectidbelected Fish
Habitat Enhancement and Restoration Activities: Fiscal Years 2013 -2014: Meacham Creek
Floodplain Restoration and In -stream Enhancement Phase Il Project, RM 6to 8.5.

Work Element: Realign, Connect, and/or Create Channel z Create and Enhance Side and Off-

AEATTAI (AAEOAO EIT --8oPAaselli #OAAEh 2-80 o
This project work element was completed in FY 2013 and fully described in report sectidelected Fish

Habitat Enhancement and Restoration Activities: Fiscal Years 2013 -2014: Meacham Creek
Floodplain Restoration and In -stream Enhancement Phase Il Project, RM 6 to 8.5

Work Element: Remove/Install Diversion  z Garton Irrigation Efficiency: Garton Barriera nd
Channel Modification

Project Area
Birch Creek, a major tributary to the Umatilla River in Northeast Oregon is a 291 square mile drainage

extending from the Blue Mountains down through the Umatilla Plain and into the Umatilla River
downstream of Pendl¢on, Oregon(Figure 2). The topography of the Birch Creek Watershed is typical of
the Blue Mountain foothills, with broad flat ridges bisected by moderately steep, constraining canyons
with a variety of aspects aross a broad valley floor. The valley floor is comprised of low and high
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terraces with much incidence of actively eroding banks with an overall lack of istream cover. Thin
riparian transects contain sparse tree growth. Water temperatures and habitatonditions throughout
Birch Creek are classified as marginal for salmonids. Several passage issues, including the Garton
(formerly named Broun) Diversion Dam, in the lower subbasin are in the process of being evaluated by
the UAFHP and ODFW and are quiggoblematic for migrating salmonids seeking more desirable
conditions in the upstream areas of the watershed. The upper reaches consist of moderatsigep,
closely orientated hill slopes that cradle the channel and support substantial tree growth, andaer
waters.

The Umatilla/Willow Subbasin Plan (2005) and Five Year Action Plan for the Development and
Maintenance of Habitat Improvement Projects in the Umatél Subbasin: 20062010 (CTUIR/ODFW,
2006) recognize impediments to anadromous fish passage the Birch Creek Watershed as high priority
sites for rectification. Passage is identified as a primary limiting factor, NOAA ecological concern, to ESA
Threatened Mid-Columbia Summer Steelhead ithe Birch Creeksubbasin. The majority of impediments
areirrigation dams of which many are abandoned or not being used for irrigation water withdrawal
Jump heights are excessive and out of compliance with established state and federal standafidse
effects of the structures hinder adults ascending upstreanotspawning grounds and interfere with the
timing of juvenile migration patterns. Juveniles can be carried downstream over the structures during
high flow events, or during winter fluvial movements, but then are unable to effectively ascend to more
favorable summer rearing conditions upstream.Remediation of fish passage problems would allow both
resident and anadromous fish to freely pass upstream with decreased injury and increased survival of
steelhead, redband trout and other native fishesRetainingin-stream flows during the irrigation season
will also contribute to improvements in fish passage in the lower reach of Birch CreeRestoration of
summer steelhead in Birch Creek is an important component of the effort to restore salmand

steelhead inthe Umatilla subkasin as Birch Creek supports approximately 30% of the wild steelhead
production in the subbasin. The United States Environmental Protection AgencyHPA) lists Birch Creek
as Section 303d water quality limited for flow, temperature, and nutrients. Of those parameters, flow and
temperature are the most limiting factors for salmonid reproduction. Additional habitat limiting factors
include lack of functioning floodplain, disconnected channel and floodplain, limited kthannel habitat
complexity, lack of adequate riparian characteristicor function, and unstable flow hydrograph patterns.

Introduction

Restoration actions, identified as part of the overall Bch Creek Garton(formerly named Broun) Barrier
and ChanneModification Project (Figure 8), were selected to meet project objectives to restore habitat
fragmentation/connectivity and juvenile and adult fish passage; install landowner irrigation efficiency
systems in conjunction with purchase of landowner senior water right$o improve unstable flow
hydrograph patterns, temperature and hydrologic connectivity inchannel and with vegetation restored
channel and bank function, channel flood capacity, fish habitat complexity, sediment recruitment, and
riparian enhancement. A phased approach was identifid to complete the project: Phase-IGoal of dam
removal is prioritized, Phase # Landowner negotiations, Phase HIRemove landowner's need of ditch,
Phase IV- Design dam removal and floodplain and riverine restoration, and PhaseZ\Construction.

A long project history exists primarily due to the landowner sensitivity of water rights and land useln
2005, CTUIR began landowner negotiations that would lead to removal of a diversion dam that served an
unscreened irrigation ditch. The diversion histarically had five water right holders, each of whom must
approve removal of the dam and deactivation of the diversionThe dam is listed as high priority for
removal in CTUIR annual work plan. In 2007 an alternative irrigation water delivery point was degmed
that involved a pit well. Agreements were signed but former landowner, Joyce Broun, elected to back out
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Figure 8. Birch Creek Garton Barrier and Channel Modification Project area near RM 10.0.

of the project due to potential injury. No guarantee by CTUIR could be made that the pit well/ground
water would provide water mid-summer whenflows were limited in the creek. In 2008, CTUIRvorked
with the Pendleton Country Clulto transfer their water right from Bround Dam to asuccessful pit well
system. The water right transfer was processed through the OWRIR&ving four remaining landowners
associated with the diversion ditch.In 2010 the Broun Property was purchased by Gabe GartoA
restoration team was formedin 2010, and the UBWC and ODFW joined in landowner negotiationsAt
that time the UBWC became theroject lead for negotiating project activities with landowners. The
Freshwater Trust (TFT) was brought into look at the potential of purchasing senior water rights fromthe
Hummelfamily. In regards to the Peterson property, no delivery system exists/ ditch to maintain the
existing water right. Paper work has been submitted to the OWRD by the landownerdbange Point of
Diversion for water right from current location to existing downstreamfor use of an instream surface
pump. In 2012, the UBWContinued to work with landowners and has became daison with Restoration
Team including CTUIR Negotiations continued between TFT and Hummel family to purchase water
rights. Several offers by TFT were declined by Hummel's due to priority water right concern©DFW

Umatilla River Anadromous Fish Habitat Project 2013 and 2014nnual Progresskeport
BPA Project# 1987100-01 Page 31



installed a portablefish screen inthe ditch as atemporary solution to limit fish loss and impacts to
downstream migrant salmonids and resident fishuntil the overall project can be completed.

Restoration Action

The Garon Irrigatin Efficiency Project, another component of the overall Birch Creek Garton Barrier and
Channel ModificationProject,was implemented in fall 2014 toconvert from flood irrigation and use of

the diversion dam and ditch delivery system to a new pump and piped irrigation system for the
landowner (Figure 8 and Figure 9). The new7.5 horsepowerpump station with screened intake pipeis
located along Birch Creek at the existing point of delivery and did not necessitate a water rights point of
delivery transfer (Figure 9). The pump was installed with a NOAA and ODFW approved fish screen by
ODFW as cost share to the proje¢Eigure 10).

Garton Dam (formerly Broun Dam)

Figure 9. Garton Irrigation Efficiency Project photos, Birch Creek RM 10.0
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OREGON

2

Fish &Wildlife
OREGON DEPARTMENT OF FISH AND WILDLIFE
OREGON WATER RESOURCES DEPARTMENT
FISH SCREEN INSPECTION FORM
Applicant

Name: Gabe Garton
Address;43839 Hoeft Road. Pendleton. Oregon  Phone 541-969-0951

Application Number: N/A Water Right Certificate Number: 56170
Water Right Amount (cfs)0.15 Water Right Transfer Number: N/A

Diversion

Stream: _ Birch Creek _Tributaryto: __ Umatilla River

Address (if different than applicants):

Diversion Type (gravity or pump): Pump Location: TIN, R32E. Sec. 22

GPS Coordinates: Lat: 45.54967. Long:- ﬁ8.79443

Pump Information
Brand: Comell Horsepower: 7.5 hp Intake Size: _ 6inch

Screen Information

Type/Brand: Backwash Active_ Installed by: Kemns Iirigation, Lowden, WA
Date Installed: 07 / 21/ 2014 Date of Inspection: _ 07/24/2014
Manufacturer: Clemons Model #: CW400

Inspectedby: __ Alec Moore Agency:  ODFW

Comments:

% Screen meets current state criteria for fish protection.

O Screen does not meet current state criteria for fish protection.

O Another screeninspection should be done before water use begins.
O Fish passage meets current criteria

O Fish passage doesnot meet current criteria

O Fish passage notrequired

O Bypass structure meets current state criteria

O Bypass does not meet current state criteria

O Bypass Structure not required

Figure 10. Completed ODFW fish screen inspection form for the Garton pump and screened
intake.
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Converting from flood irrigation to a pump and pped irrigation system eliminatedthe need for this
landowner to use the diversion and ditchsystemand completes another step towards damemoval in
out-years. With completion of this project the ditch headgatevas closedreducing impacts to juvenile
and adult anadromous and resident fish entering the ditch and being bypassed back to the rivé.
written agreement with the landowner is in placeallowing the damto be removedwhen all landowners
with water rights associated with this diversion dam and ditchhave been converted to alternative water
use sources and they have changedeir point of diversion with the OWRD.Negdiations are ongoing
with last landowners to convert their point of diversion to other systems. No other landowners are
currently using the ditch for water.

This project was completed with several partners and @inding sources including the Oregon Watetsed
Enhancement Board through a small grant ($10,000), ODFW-kind/cash match, BPA and the
landowner. The overall project cost was about $35,000.

SELECTEDFISH HABITAT ENHANCEMENT AND RESTORATION ACTIMIT

Meacham Creek Floodplain Restoration and In -stream Enhancement Phase Il Project, RM 6 to 8.5
Introduction

Following the successful implementation of the Meacham Creek Floodplain Restoration andsiineam
Enhancement Projecbetween river miles 6.0 and 7.1in 2011 (CTUIR 2012 and CTUIR 2012ajhe CTUIR
and USFS initiated a second project phase. This section of the report documents the project actions
completed as part of the Meacham Creek Floodplain Restoration anddtream Enhancement Phase II
Project from river miles 6.0 to 8.5 Meacham Phasel IProject; CTUIR 2014) which builds on previous

work within the phase | reach withrestoration actions extending upstream an additional 1.5 milesThe
project areaexpands over both CUIR and USF#inds. Design for the Meacham Phase Il Project began in
2012 and construction was completed in 2013 and 2014.

Action Area

The Meacham Creek watershed isHL4,000 acre 37-mile long tributary, that flows off the west slope of
the Blue Mountains into theUmatilla River, entering at river mile 78.8(Figure 11). It contributes about
half of the flow to the Umatilla River during high flow events and a significant amount to the base flow.
Meacham Creek originates near the town site of Kamela, Oregat approximately 4500 feet elevation.
Data from CTUIR shows that Meacham Creek runs32C degrees warmer (16 °C [60.8 °F] vs. 13.5°C
[56.3 °F]) during the summer than the Umatilla River at the confluence. The USGS maintains a gauging
station on Meactam Creek at RM 1.4 at Gibbon, OR (USGS 14020300) in cooperation with the CTUIR. The
drainage area covered is 176 miwith a maximum peak flow recorded as 8,800 cubic feet per second
(cfs), while minimums of 7 cfs constitute summer base flows. Three chaglireaches of Meacham Creek
flow intermittently and subsurface during the summer months, but provide short reprieve to high
temperatures during low summer flows.

The Meacham Creek watershed is also of significance to CTUIR Tribal members because ofaitstional
hunting, fishing and gathering opportunities. Meacham Cregkovides habitat and refuge for spring
Chinook salmon, summer steelhead, and bull trout but at reduced levels due to degraded habitat and
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water quality. The anadromous salmonid componat is of significanceto the Umatilla Subbasin In the
lower 15 miles of Meacham Creek, more than twice as many salmonids are estimated to thrive than found
in the lower 81.8 miles of the Umatilla River Historically, Meacham Creek was a m@r spring Chinook,

steelhead, and coho salmon producing tributary to the Umatilla River, along with healthy populations of
bull trout and resident redband trout.

Meacham Creek Subbasin
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Figure 11. Meacham Creek Subbasin, tributary to the Umatilla Subbasin.
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included the construction of extensive levees, channel relocation, channelization, and vegetation
alteration. The Meacham Creek Watershed Assessmentafction Plan (Andrus and Middé 2003)
concluded the following: 1) Railroad tracks border the stream for the majority of its 3file length; 2) A
ledge was blasted out of the adjacent hill slope in the upper canyon to make room for the railway; 3)
Following construction, Meacham Creek repeatedly collided into the railroad prism in the lower valley
and threatened to undo what had been built; 4) Angled dikes and parallel levees were constructed to
force the stream away from the tracks and, following floods, bulldeers were used to create a straight
channel that was free of logs; and 5) Early trains were fueled by wood and may partly explain the
shortage of large woody material in the valley.
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A significant secondary impact to Meacham Creek is high intensity grazibg domestic livestock in the
riparian area. More than a century of concentrated cattle and sheep grazing has limited tree regeneration
in many areas, degraded shrub and herbaceous conditions, and has led to unstable streambank
conditions. Current naturalregeneration of riparian plant species is most successful in areavhere
livestock are excluded. Additional impacts have included timber harvest (highgrading from the riparian
area), road construction, and some urban development. These activities hasantributed to high water
temperatures, unstable channel bed and banks, simplified and degraded aquatic habitat conditions, poor
riparian vegetation conditions, and possibly reductions in late season flow. The extent of impacts
dictates that watershed scée processes must be considered in restoration planning and a holistic
watershed approach is necessary for success.

Documented watershedscale impacts and the importance of salmon and steelhead on the lowis-miles
of Meacham Creekthe portion of the mainstem Meacham Creek from the confluence of the North Fork
Meacham Creek downstream to the confluence with the Umatilla Rivaas been identified as the highest
DOET OEOU &£ O AAOEOA xAOAOOEAA (Qbpddsiaboishinatershédl A OA
approach for successflrestoration planning (Figure 12). The holistic watershed approach supports
long-term progresstowards:

1. Achievement of the CTUIR River Vision and First Foods Policy,

2. ESA delisting of steelhead and bull trout, and

3. Addresses water quality limiting factors per the Clean Water Act 303d list.

The Meacham Phase Il Project (RM&5) wassupported by the Meacham Creek Assessment and Action
Plan (Andrus, 2003). The development of action alternatives draws from knowledge gained from other
restoration and assessment efforts. The proposed project actions build on restoration activities since
2006 (Figure 13). As a multiyear and multi-funded effort, the implementation actions overlap locations
within the 15-mile Focal Area and may include the same action being implemented over several years.
For example, there have been and will continue to be multiple efforts of riparian planting in the Meacham
Creek floodplain during the spring and fall that will overlap with whole tree additions, levee
removal/setback and natural channel construction. Thesefforts are integrated and designed to provide
support to each other.

Limiting Factors

Historically Meacham Creek was a major spring Chinook, steelhead and Coho Salmon producing tributary
to the Umatilla River, along with healthy populations of bull trout and resident redband trout. Currently,
Meacham Creek provides habitat and refuge fopsing Chinook salmon, summer steelhead and bull trout,
but well below historic levels due to degraded habitat and water quality conditions.

Meacham Creek is water quality limited primarily by high water temperature. Physical aquatic habitat is
also inpoor condition and been shown to be a limiting factor to the health of important aquatic species.
The primary cause of habitat degradation in Meacham Creek is hydmodification from simplification of
the channel by channelization and streambank modificain for the purpose of protecting the
infrastructure of the UPR Railway.

The Middle Columbia River Steelhead Recovery Plan supports this project by identifying the actions of
reconnecting Meacham Creek to the floodplain, removing dikes and levees, as w@slreconnecting side
channels and offthannel habitat as the first priority under Strategy 3. Restoring natural channel form,
placing stable wood and other large organic debris in the streambed, stabilizing and protecting
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streambanks, and constructing rock and log weirs to create pool habitat or elevating iseid channels
have also been identified as first priorities in the Middle Columbia River Steelhead Recovery Plan under
Strategy 4. Degraded floodplain and channel structure, altered sediment routing, altered hydrology, and
water quality (temperature) have been identified in the Middle Columbia River Steelhead Recovery Plan
as major factors limiting steelhead populations in Meacham Creek (NMFS 2009).

Exploring solutions with UPR for improving migratory habiat in the Meacham Creek watershei$
identified as the highest priority in the Bull Trout Draft Recovery Plan within the Umatilla/Walla Walla
Recovery Unit (RU). Furthermore, restoring floodplain function and channel complexity is the second
highest priority identified in the Bull Trout Draft Recovery Plan within the Umatilla/Walla Walla RU.
Altering dikes in the mainstem of Meacham Creek has been identified in the Bull Trout Draft Recovery
Plan as an action that would improve channel complexity and improve fish habitat and potential ubg
bull trout. The construction and maintenance of the UPR, which parallels mainstem Meacham Creek,
along with dikes or levees in place to protect the railroad from flooding, is identified in the Bull Trout
Draft Recovery Plan as significantly alteringtseam and channel complexity, riparian shade, and likely
affecting stream temperatures (USFWS 2002).

Full project details of planning, design, consultation and permitting, construction, monitoring and
assessment can be found in thieleacham Creek River Mg 6.0 to 8.5 Floodplain Restoration and
stream Enhancement Project Completion RepofCTUIR 2019.

Goal andObijectives

The overall purpose of thePhase IIProject was to improve floodplain connectivity and instream and
riparian habitat for listed and non-listed species by restoring channel morphology, hydrologic processes,
and riparian and in-stream processes. The goal of tHehase IIProject was to addres the Primary

Limiting Factors identified for Meacham Creek in the 2008 Fish Accords (Three Treaty Tribégtion
Agencies 2008), consistent with the Middle Columbia River Steelhead Distinct Population Segment ESA
Recovery Plan (NMFS 2009), Bull Trout DraRecovery Plan within the Umatilla/Walla Walla Recovery
Unit (USFWS 2002), and the Umatilla/Willow Subbasin Plan (NPCC 2005), as well as incorporating the
touchstones described in the Umatilla River Vision (Jonext al. 2008). To address themject goal,the
following objectives were developed:

F Increase channel pattern complexity and hyporheic fluxes, with channel morphology maintained
and reshaped over time by Meacham Creek hydrology.

E Increase habitat heterogeneity, with dynamic channel morphology it is able to create a variety
of diverse channel features.

E Increase riparian connectivity and functions with dynamic hydrology and geomorphology that is
able to maintain a diverse community of selSustaining wild populations of native riparian
vegetation.

E Increase floodplain connectivity and complexity with floodplain inundation that connects and
maintains habitat for native riverine communities.

E Improve sediment sorting and routing with transport and deposition that is able to maintain
aguatic commnunities that support and provide First Foods.

E Increase areas suitable for adult spawning and juvenile rearing with a sediment regime that is
able to maintain longitudinal, lateral, and vertical connectivity under a range of flows.

E Increase instream thermal diversity with hyporheic fluxes that would improve the water quality
of Meacham Creek.
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As part of the design criteria, key criteria and goals for fish utilization, physical habitat features,
geomorphic features, riparian management, and wdlife were developed and evaluated to meet project
objectives.

Restoration Actions

The Meacham Creek Phase Rroject expandedupon a past restoration project implemented in 2011
between RM 6 and RM 4. The purpose of theMeacham Creek Phase Il Projeatas to improve

floodplain connectivity and in-stream and riparian habitat for listed and nonlisted fish species in
Meacham Creek by restoring channel morphology and hydrologic, riparian, and-&tream processes. The
need fa the project has resulted from past impacts and current factors limiting aquatic productivity;
specifically, levees and spur dikes limit floodplain connectivity and riparian shade, and lack of large wood
or other structures limits in-stream habitat complexity and quantity. Based on postonstruction
assessments and monitoring of the Meacham Creek Floodplain Restoration anestream Enhancement
Project between RM 6 and 4, and the existence of additional levees and spur dikes between RM 6 and
8.5 affecthg geomorphic and hydrologic processes, the following needs in the project reach were
identified:

1 Address placing backfill material in the floodplain between RM 6 to.Zto provide more
representative floodplain characteristics and to reduce the potentiahat Meacham Creek will
recapture the 2010 channel location.

1 Address channel geometry changes that resulted from flooding in 2011 prior to construction in
the Phase | reach.

1 Evaluate existing islands and bars in the Phase Il reach to determine their curttestate and
expected duration and their role in affecting channel grade and alignment, flood elevations,
sediment transport and deposition, and habitat complexity.

1 Evaluate removal of levees and spur dikes that continue to impact floodplain and riparian
connectivity, aquatic habitat, and geomorphic processes in the Phase Il reach.

1 Evaluate the adequacy of 10§ear flood protection to the UPRR access road based on removal of
levees and spur dikes in the Phase Il reach.

1 Identify locations where the addition of LWD will improve habitat complexity in the Phase I
reach.

1 Address habitat complexity, including offchannel and side channel habitat, floodplain
connectivity, and riparian function in the Phase Il reach.

As described above, the need for the projebas resulted from past impacts and current factors limiting
aguatic productivity. To address these, specific project actions were designed into the project area and
include (Tetra Tech 2013 (Figure 14):

1 Placing backfill material in a portion of the floodplain of the Phase | reach.

1 Removing or modifying levees and spur dikes in the Phase Il reach to increase floodplain

connectivity.

1 Placing log jams and LWItructures in the Phase Il reach to increase habitat complexity and side
channel habitat.
Lowering the elevation of the floodplain in a portion of the reach between RM 6 toT7
Excavating a portion of floodplain between RM 7 to 8.5 reach to reinitiate &le channel to
increase offtchannel and side channel habitat.
1 Revegetating areas disturbed by Project activities with native plant species.

= =4
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The proposed actions met the overall project objectives of improving floodplain connectivity and4in
stream and riparian habitat for listed and nonlisted fish species in Meacham Creek by restoring channel
morphology and hydrologic, riparian, and instream processes.
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The Meacham Creelhase Il Project construction occurred between June and September, 2013.
Activities in the floodplain occurred throughout the projecttimeline, whereas work in the wetted channel
occurred between July 1 and August 15 during the ODFW-imater work period. Implementation of the
planting plan for the project occurred during spring and fall planting seasons both in 2013 following
implementation and 2014. Major restoration and enhancement actions included removal of levees and
dikes, secondry channel length increased, addition of large wood to channel and floodplain,
recontouring of floodplain surface, areas of native vegetation planted, and relative abundance of
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floodplain habitats (wetted areas and wetlands) createdTable 6). Provided below is an outline of the
Meacham Creek Phase Il Project construction sequence:

Floodplain Work: Jung September

M Installed erosion and sediment controls and BMPs.

1 Cleared and grubbed proposed temporary access roads.

1  Stockpiled wood and rock material for future use.

1 Removed or modified levees and spur dikes in floodplain where no temporary bridges or
stream crossings of the wetted channel were required.

Graded and shapd floodplain.

Separated and stockpiled earth, rock, and woody materials for future use.

Constructed floodplain LWD structures and engineered log jams (ELJs) outside of wetted
channel where no temporary bridges or stream crossings of the wetted channel weerequired.
1 Revegetated disturbed areas.

E EE

Wetted Channel Work: July 4Auqust 15

1 Installed erosion and sediment controls and BMPs.
1 Installed temporary bridges or stream crossings in the wetted channel as directed by the CTUIR
or USFS.

1 Isolated work areas andconducted fish salvage to remove any stranded fish where necessary.

1 Removed or modified levees and spur dikes where temporary bridges or stream crossings in
the wetted channel were required.

1 Graded and shaped floodplain.

1 Constructed wetted channel LWD stictures and ELJs where temporary bridges or stream
crossings in the wetted channel were required.

1 Backfill the floodplain west of STA 42+00 and STA 55+00.

1 Removed temporary bridges or stream crossings from the wetted channel, graded and shaped

the floodplain area, and graded and subsoiled compacted temporary access roads.

The Meacham Creek Phase Il Project was jointly constructed by the Umatilla National Forest and CTUIR
staff with implementation engineering oversight by Tetra Tech Inc. Partney Construoth was the
construction contractor hired to complete the restoration actions. The following major work elements
were constructed in 2013 (Table 7 & Figure 15):

A

p>N

> >

p>N

Excavation of 2,920 feet of levees and 2,100 feet of spur dikes (18,653 CY) at 13 locations to
increase floodplain connectivity and allowdevelopment of weland and riparian characteristics
and offchannel habitat.

Placement of 18,376 CY of material was placed as backsfill in theodplain between RM 6.5 and
7.1to provide more representative floodplain characteristics, improve wetland and riparian
planting success, and reduce the potential of Meacham Creek recapturing the 2010 channel
location.

Placement of 60 large wood structures and engineered log jams forcieased instream habitat
complexity and quantity, and sidechannel habitat.

Excavation of 160 feet of floodplain near RM 8.0 to reinitiate a 2,26f@ot-long side-channel and to
increase offtchannel and sidechannel habitat.

Revegetation of disturbed areasvith native plant species and/or seed mix. A mulch mix with
native grass seed was used through hydroseeding.
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Table 6. Summary of Restoration and Enhancement Actions for the Meacham Creek Floodplain

Restoration and In -stream Enhancement Project (RM 6 -7.1) and the Meacham Creek Phase Il

Project (6 -8.5).
.

Restoration and Enhancement Actions ngﬁ)l P(ggig)” Total
Removal of Levees and Dikes (feet) 3,400 5,020 8,420
[ ;
caontaychamaioghy
T ————— ..
i SO 5 - .
P———— " . .
[UENE

Notes:
1/Secondary channel length incluadsoffel and sideannel habitat lengths.
2/Floodplain habitats include floodplain featuregetted areas with downed wood and/or aquatic eegeisttards.

During construction, vegetation was maintained or protected within the project area to the extent
practicable. Plants that could remain on site within the construction zoneere left in place, and were
specifically discussed with the contractor and protected with flagging. Disturbed floodplain and riparian
areas that had been recontoured and ripped totaled about 22 acres. Of these, 12 acres were planted in
the fall of 2013, focusing primarily on areas west of the channel, largely while still accessible at lower
flows during the planting season. The remaining 10 acres were planted in spring and fall 2014 planting
seasons primarily on the east side of the channel. A totdl 20,345 riparian/floodplain and wetland

native plants of various sizes were planted in the project areal ble 3 & Table4).
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Table 7. Project Earthwork Materi al Quantities in Cubic Yards (CY).
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Figure 15. Photos of the Meacham Creek Phase Il Project, 2 - 8 @.5.¢

Implementation and Effectiveness Monitoring

Implementation monitoring was completed immediately following construction to evaluate whether the
Meacham Creek Phase Il Project was constructed as designed. Implementation monitoring for the
Meacham Creek Phase Il Project included a comprehensivelaslt survey. In addition, effectiveness
monitoring was completed to measure the action effectiveness of the project at achieving overall physical

and ecological objectives:
1. Protect and conserve atural ecological processes that support the viability of fish populations and their primary life
history strategies,
2. Maintain and restore floodplain connectivity and function,
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3. Restore degraded and maintain properly function channel structure and complexit and
4. Improve degraded water quality and maintain unimpaired water quality.

Completeconstruction, implementation and effectivenessnonitoring results can be found in the
Meacham Creek Floodplain Restoration and i8tream Enhancement (Phase 1) ABuilt Survey
Monitoring Analysis (Tetra Tech 2014a) and Meacham Creek Floodplain Restoration and3tream
Enhancement (Phase II) Project Gopletion Report (Tetra Tech 2014b). The project monitoring
assessmentnd associated reportdncorporated and analyzed data from the a$uilt survey monitoring
analysis (Tetra Tech 2014a) includindhigh-resolution aerial photography, light detection and anging
(LiDAR) imagery; ongoing types oPre- and PostPhase | and Pre and PostPhase Il effectiveness
monitoring including topographic and aquatic habitat characteristics from th€011-2014 CHaMP
surveys,one-dimensional hydraulic modeling results, pebble counts, LWD counts,apeat topographic
survey data in 2011, 2012, and 2013nd observations ofspring Chinook salmon and summer steelhead
redds from 2009 to 2013were used to evaluate changes in aquatic habitat and fish distributign
macroinvertebrate study; vegetation monitoring; a Biological Monitoring Plan (Stillwater Sciences 2012);
and groundwater monitoring. The remainder of this section provides a brief summary of findings from
the monitoring immediately following construction.

The Meacham Crele Phase Il Project restored floodplain connectivity, increased habitat complexity
including off-channel and wetland habitats, and improved channel morphology including sediment
sorting processes.The newly constructed restoration actionsprovide a significart increase in habitat
diversity and hiding coverincluding increased primary and secondary channel length, relative habitat
and feature abundance, and large wootthat salmonids and residentnative fish can take advantage of
immediately (Table8). Removal of levees and spur dikes and increased habitat featuresahannel
significantly increased connectivity between the channel and floodplaiiTable 8 & Figure 16). Habitat
complexity was increased significantly with improved access between the primary channel and the
floodplain and associated ofithannel (secondary channel) habitats{able 8 & Figure 17; Brown 2002).
With an increase in floodplain connectivity and channel complexity there is an increased connection
between thesurface channel and shallow water table (hyporheic zone), resulting in an increased
diversity of water temperature with areas of low temperature for refuge and moderated daily
temperature fluctuations. We expect lower stream temperatures as the projectswration site fully
recovers from implementation. Surface and hyporheic temperature/flow response continues to be
monitored as part of the Meacham Geomorphic/Hyporheic Flow Study (results presented below).

Potential spawning and rearing habitat was idetified using spawning and rearing habitat depth and
velocity preferences for spring Chinook salmon, summer steelhead, and bull trout; cdémensional
hydraulic modeling; and model integration with spawning and rearing preferences. Spawning and
rearing preferences were determined by life history descriptions and habitat utilization information
gathered by the CTUIR and Tetra Tech. Utilizing the results from hydraulic modeling, spatial analysis
were performed to delineate potential areas that satisfied theriteria at the range of flows when

spawning and rearing typically occurs. Based on the modeling results, a significant amount of spawning
and rearing habitat was created from implementatiorbetween RM 6.0 and 7.0Table 8 shows the
increase in spawning and rearing habitat from 2009 (preproject) to 2013 (post-project as-built). The
potential spawning area increased from 0.5 to 2.9 acres, and potential reariagea increased from 0.1
acre to 3.5 acres. In the project area between RM 7.0 to 8.5, spawning potential increased from 0.8 to 2.9
acres and there was a modeled decline in rearing potential. Overall, the modeled rearing and spawning
habitat potential increased significantly within the project area.
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Table 8. In-channel characteristics, floodplain connectivity and se diment comparisons RM 6.0 to 7.0 (2009 -2013) and RM 7.0 to
8.5 (2012 -2013).

Limiting _ . RM 6.0 to 7..0 . RM 7.0t0 85 .
Factor Metrics 2009 Pre-Project 2012 Pre-Project 2013 As-Built 2012 Pre-Project 2013 As-Built
(Phase 1) (Phase 1) (Phase 1) (Phase 1) (Phase 1)
Primary Channel Length (ft) 6,010 6,500 6,550 8,870 9,140
Secondary Channel LengtH’ (ft) 1,890 10,120 11,650 13,050 13,470
Bankfull Width (ft) 99 96 110 135 121
Bankfull Depth (ft) 3.0 2.0 1.6 2.1 1.7
Bankfull Cross Sectional Area (ft?) 297 187 177 286 204
Width/Depth Ratio (Wbkf/Dbkf) 33 49 68 64 71
Gradient (ft/ft) 0.0086 0.0078 0.0078 0.008 0.0081
In -Channel Sinuosity (Lc/Lv) 11 1.2 1.2 11 1.2
Characteristics Average Meander Length (ft) 1,550 1,490 1,400 1,430 1,600
Braided-Channel Ratio 1.0 1.3 1.7 1.3 14
Channel Complexity Index 0.0005 0.0026 0.0049 0.0041 0.0043
Poolto-Pool Spacing (ft) 778Y 473 319 388 450
Percent Pool Area (%) 28Y 21 26 21 18
Relative Hshtc)flltealstlﬁ(\stalrdnedsa(r;/csl Percent 72104 6316 51123 45|34 65| 17
Relative Feature Abundancé’ - 39 65 - 34
LWD Counts” - 964 1,144 - 185
Percent of Floodplain Disconnected (%) 36.6 12.6 1.1 4.6 2.0
Floodplain Inundation (acres) 57 79 20 102 107
Floodplain Relative Abundan(caec:)efsljloodplain Habitats 143 126 12.8 23 23
Channel Migration Rate (ft/yr) 2-16 2-16 2-16 2-16 2-16
| Sedimernt Size Distri(tr)T:th]iqc))n, in channel i D50 100 43 68° 6l 66
Sediment Sediment Size Distribution, in barsi D50
(mm)”" ' 68 48 52 49 33
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Limiting

Factor Metrics

2009 Pre-Project

RM6.0to 7.0
2012 Pre-Project

2013 As-Built

RM 7.0to 8.5

2012 Pre-Project

2013 As-Built

Sediment Size Distribution, in floodplain

((ERER)]

Poorly to wellZ
graded gravel

with sand and
cobbles with

(Phase 1)

Poorly to wellZ
graded gravel

with sand and
cobbles with

(Phase 1)

Poorly to wellZ

graded gravel

with sand and
cobbles with little

(Phase 1)

Poorly to wellZ
graded gravel with
sand and cobbles

with little or no

(Phase 1)

Poorly to wellZ
graded gravel with
sand and cobbles

with little or no

little or no fines. | little or no fines. or no fines. fines. fines.
Threshold Grain Size and Transport Rate 78 51 40 56 42
(mm)
Fine Sediment Percentage in Bed Material (%) 4 Oto 12 Oto 34 0 1to 28
Scour | Deposition (cy) -8 21,440 7,800 4,910 | 13,010 -8 4,020 | 10,320
Relative Abundance of Spawning Habitat 05 12 29 08 29
(acres)
Relative Abundance o{f)/Reanng Habitat 01 47 35 31 19
(acres)

U Includes offchannel habitat length.

2/ Includes LWD structures with two or more pieces and boulder clustersThe 2013as-built (Phase Il)quantity includes both Phase | and
Phase Il structures.

3/ Quantity based on LWD count in design plans and does not include preexisting LWIhe 2013as-built (Phase Il)quantity includes both
Phase | and Phase Il LWDAdditional wood, not in the original plans, was placed on the banks and within the floodplain during Phase |
(about 500 additional pieces) and Phase Il (about 200 adddnal pieces) construction activities, and is not accounted for in the table.

4/ Habitat units were not identified in the field in 2009. Habitat calls and associated metrics were therefore based on habitait delineation
using the thalweg profile, @rial photographs, and knowledge of the area. The reach was broken out into fast and slow habitats identified
as riffles and pools, and ofthannel habitats. This results in an oveestimation of both riffles and pools and underestimates (i.e., aficial
absence) of glide habitat.

5 Sampled using CHaMP pebble counts protocols which collect 21 particles at each of 10 evenly spaced transects in riffle halits.

6/ Sediment size in bars was collected for RM 7.0 to 8.5 for the 2012 gpeoject (Phase 1) but sediment size irchannel was not.

I Average D50 from samples at multiple bar locations.

8/ Scour and deposition data were not calculated for 2009 baseline cotidins or the 2012 pre-project (Phase Il) because there were no
repeat topographic surveys to derive estimates.

9 Additional off-channel rearing area was estimated using aerial photographs and habitat characteristics. Primary and secondary channel
rearing habitat is 6.3 acres (3.2 acres between RM 6.0 and RM 7.0) for 2012-preject and3.9 (2.0 acres between RM 6.0 and RM 7.0) for
2013 post-project. The total presented in the table includes the additiad area in theoff-channel area.
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Figure 16. Meacham Creek floodplain inundation (2009 to 2013) RM 6.0to 7.0
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Figure 17. Meacham Creek floodplain complexity comparison (2009 to 2013) RM 6.0 to 8.5.
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SYNTHESIS OF FINDINGS: DISCUSSION/CONCLUSIONS

Background/Rationale

The CTUIRFisheries Habitat Programand UAFHRcontinues to invest substantial resources in restoring
fisheries habitat within the Umatilla Subbasin and its tributaries.With time, we expect watershed
treatments to improve stream functions by 1) diversifying channel morphology 2) increasing floodplain
connectivity 3) decreasing annual maximum stream temperatures 4) increasing summer base flows 5)
increasing abundance o&nd diversity of riparian vegetation and 6)improved ecological processes
including an increase in native biotaabundance and diversity.

The UAFHPmonitoring can be delineated into three!A AOACT OEAOd OEA AEEOOO Al EC
Programmatic Action Effectiveness Monitoring (AEM) Program designed and implemented to evaluate
restoration action effectiveness with respect to irstream restoration and physical and ecological/fish
responses,second is project feasibility and development monitoring to desigrpermit and implement
technically sound restoration actionsand lastly project implementation/compliance monitoring of
management restoration actions to determine if they were implementegroperly according to the

project design or comply with established standards or with laws, rules or benchmarks.

The CTUIRUAFHPA ACAT D A O OE A ABV\RbganQn 2813. Whén!fedstble, restoration

projects may be selected to be monitored if theyneet criteria established in the AEM Rgram.

-TTEOT OET ¢ xEIT T AAOO Of ABroritybifisH Habitat Brilanc@iEeht # 4 5) 2
(Project# 2009-014-00[ CTUIRBIo-monitoring Project]) and their protocols for CTUIR restoration actions

in the Umatilla Subbasin(Contor 2015). The goal of the Biemonitoring Project is to evaluate CTUIR fish
habitat restoration projects throughout five subbasins: the Grande Ronde, North Fork John Day,

Tucamon, Umatilla, and Walla Wallaivers. CTUIR sponsored restation projects in the Umatilla
Subbasinand its tributaries will be assessed using a beforafter/control - impact design. Data will

primarily be collected through expansion of existing juvenile and adult sampling of spring Chinook

salmon and summer stediead trout.

Monitoring habitat in parallel with fish surveys provides valuable information regarding fish/habitat
relationships (Bouwes et al. 2011, Stillwater Sciences 2012PDur strategy uses regionally standardized
protocols to examine pre and post habitat restoration actions in contrast to unmodified control sites.
Habitat restoration actions and associated monitoring focuses on addressing limiting factors with the
greatestpotential for improvement and includes key stream characteristics, floodplain processes and
associated hydrologic, geomorphologic, riparian, vegetative, and aquatic biota touchstones of the
Umatilla River Vision.

The UAFHP primarily conducted monitorirC  ET - AAAEAI #OAAE AO dertte# AOA
BPA AEM ProgramTable9). Project monitoring will continue to expandunder the Bio-monitoring

Project as rew restoration projects are identified and designed for construction.UAFHP staff coordinates
annually with both BPA and the CTUIR Bimonitoring Project staff to identify projects to be mamitored

under the AEM Program.Meacham treatment and control sites, and associated methodology, identified

as programmatic monitoring under the CTUIR Bianonitoring and BPA AEM are summarizeds

monitoring under the Umatilla Basin Natural Production Monitoring and Evaluation Project@14 Annual
Progress Report Table 9; Contor 2015). We report on the remainder ofmonitoring conducted and

reported by the UAFHP onMeacham Creelas part of the case study.
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Table 9. Monitoring locations in 2013 and 2014

identified as the Meacham Creek case study

under the CTUIRBio-i T T EOT OET ¢ 00T EARGgramal A "0! 80 | %-
Site Limiting Factors Programmatic | Monitoring Monitoring Type
Meacham Habitat, Flow, CTU.IR Bie AEM Floodplain & Action_
Treatment 1 Water monitoring CHaMP; Electrofishing Effectiveness
Temperature and BPAAEM '
Habitat, Flow, CTUIR Bie AEM Floodplain & Action
Meacham o _ :
Treatment 2 Water monitoring CHaMP; o Effectiveness
Temperature and BPAAEM | Snorkel&Electrofishing
Meacham Habitat, Flow, CTU.IR B o AEM Floodplain & Actior!
Control 1 Water monitoring CHaMP; Electrofishing Effectiveness
Temperature and BPAAEM '
MeachamCreek | Habitat, Flow, Geomorphichyporheic | Action
Restoration 5.8 | Water CTUIR UAFHP | Flow Study on Effectiveness
to 7.2 Temperature Meacham Creek
Macroinvertebrate Action
MeachamCreek | Habitat, Flow, Study for Evaluating Effectiveness
Restoration 2.4 | Water CTUIR UAFHP | Meacham Creek
t0 8.5 Temperature Restaation
Effectiveness
MeachamCreek | Habitat, Flow, Meacham Creek Water| Project
Watershed RM | Water CTUIR UAFHP | Quality ISCO Sampling | Implementation
2.0 Temperature and Analysis Compliance
MeachamCreek | Habitat, Flow, Project
Restoration 5.0 | Water CTUIR UAFHP | Photo Point Monitoring | Implementation
to 8.5 Temperature Compliance
MeachamCreek | Habitat, Flow, Meacham Project Feasibility
Restoration RM | Water CTUIR UAFHP | Flow/Hydrology and Development
2.0 Temperature Monitoring (USGS)

Action Effectiveness Monitoring

Meacham Creek Geomorphitlyporheic Flow Study

Protocol: Meacham Creek Geomorphidlyporheic Flow Study (URL Citation:
http://www.monitoringmethods.org/Protocol/Details/677 ).

Introduction

CTUIR recently completed a large scatestoration project on Meacham CreekZ011 Phase IRM 67.1&
2013 Phase Il, RM 8.5) that included, but is not limited to, channel realignmen{re-meandering),
reconstruction, addition of large woody debris and flood plain reconnectioiiTetra Tech2012 and Tetra
Tech 2014b). Thes@rojects have many goals, one of which is to enhance hyporheic exchange and create
thermal refugia for rearing salmanid juveniles during summer low flow periods.

The Meacham Creek Geomorphidyporheic Flow Study combines a variety of field and numerical
modeling techniques to create a complete picture of the residence time distribution for hyporheic water
at the restoration site for both pre- and post restoration conditions and will document the effects of
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channel re-alignment (restoration) on hyporheic exchange (rates, magnitude, and volume), hyporheic
flow path lengths, residence time, and ultimately, channel temperature. The groundwater and surface
water monitoring study was designed to meet the following three objectives:

1. Quantify the groundwater rate and magnitude of surface water groundwater exchange and
groundwater residence time both prior to and after restoration actions to assess changes in
recharge anddischarge between Meacham Creek and its alluvial aquifer (hyporheic exchange).

2. Establish a monitoring network of stream temperature loggers and water level loggers to measure
changes in the surface and subsurface water elevation and temperature due totm@stion actions.

3. Pilot a new method of stream restoration monitoring that will have broad utility to other
restoration efforts in the region.

This work is a component of a regional strategy for salmon habitat recovery by the CTUIR. More
specifically, the Meacham Creek Restoration Project and this monitoring plan are components of a
focused evaluation of limiting factor response (e.g. temperature) to salmon habitat recovery efforts.
Since Meacham Creek historically provided a substantial componentsdlmon production in the Umatilla
Subbasin it is an ideal recovery and research target.

The monitoring project was designed to track water temperature in the groundwater and surface water
prior and subsequent to the restoration project. Furthermore, deveping the theory underlying
temperature dynamics in porous alluvial aquifers will in turn allow updating numerical models designed
to predict the effects of channel restoration in Meacham Creek specifically, and in regional recovery
efforts generally.

This monitoring and associated research will be shared with both the natural resource management and
scientific communities via peerreviewed publications. The work should make a substantial contribution
to ongoing research about the interactions of groundater and surface water and important water

guality parameters such as temperature. In addition, refined monitoring methods will be developed for
use by the CTUIR and other resource management agencies as they seek to evaluate the effect of their
projects on groundwater and surface water temperatures Finally, this work would serve as a model for
partnership between academia and managers in developing researtiased monitoring strategies that
facilitate learning and thus adaptive identification of effectie structural and processbased restoration
strategies for reestablishing vertical connectivity (Ward 1989, Stanford and Ward 1993) by restoring
hyporheic hydrology in river ecosystems.

Instrument deployment

The specific opportunity addressed by this projet was to continuepost-project monitoring of the
effectiveness of the restoration project on surface and groundater temperature and hydrology. A main
feature of the monitoring work was installation of groundwater wells with recording level and
temperature loggers deployed in them and deployment of surface water temperature loggers to
document hydrological and water temperature at the restoration site before and after the restoration
project (Figure 18).

During the spring and summer of 2011 and 2012, a series of 32 monitoring wells were established prior
to and during stream restoration activities. In each well a water temperature and level data logger was
deployed (Onset HOBO U20 Water Level Data Logger model U2W1-01 [pressure accurate to 0.05% and
temperature to 0.1 °C] or Solinst Model 3001 Levelogger Junior Edge [pressure accurate to 0.1% and
temperature to 0.1 °C]). Twenty of the well loggers were deployesix weeks before the restoration
project began, and another twelve were deployed just prior to diversion of flow to the new channel, and
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two were install in July 2012; 22 well loggers remain deployed, while the remainder were either
accidentally broken duing construction or were removed during construction or prior to the onset of
seasonal high flows.

In 2011 about thirty temperature loggers have been deployed in surface water features along the
restored stream channel prior to diversion of flow into it (OnsetHOBO Pendant Temperature/Light Data
Logger model 64K- UA-002-64 (accurate to 0.53°C), or Maxm Dallas iButton model DS1922L (accurate
to 0.5°C) encased in waterproof resin (sld as iBcod by Alpha Mach, Inc. In addition to those loggers
deployed along the restored channel reach, approximately 20 more temperature loggers were deployed
in the main channel above and below the project reach as well as in groundwater upwelling features near
the channel and in the floodplain. The groundwater upwelling features include springs, flowing
backwater areas, and spring brooks faremoved from the channel.In 2012, 54 surface water

temperature loggers were deployed. Since 2013 about 30 temperature loggers have been deployed
(Figure 18).

Database

The database was deueped using the open source database software PostgreSQiwiwv.postgresgl.org)
because of its flexibility, dependability, and capability to handle spatial data object$he data model was
designed around a singleable that contains all types of data (e.g. groundwater temperature,

groundwater level, surface water temperature, etc.) where each measurement is distinguished both by
AAOA OUPA AO xAll AO xEAT OEA ET O00O0iI ATAKiotiekE AO OA
tables are linked through deployments and allow flexible updates and queries of the database.

Surface water temperature data through 2014 were added to a PostgreSQL database. All groundwater
temperature and water level data through 2014vere added to a PostgreSQL database. Subsequent to
data upload, any irregularities and errors revealed via QA/QC were corrected. An optional for a
geospatial field for each measurement point has been added to the database, though not yet fully
implemented. The addition of the spatial field allows straightforward extraction of spatiallyreferenced
measurements for use in a GIS. By the end of 2014 there were 2.3 million qualssured
controlled/quality -controlled records in the database.These data argéhe sum of continuous hourly
measurements in 22 wells, and about 30 surface water locations each summer since 20Ah. example of
a simple query to extract mean daily groundwater temperature measured in each well since the
beginning of the project in Mach 2011 until mid-2014, shown inFigure 19.

Groundwater Temperature Dynamics

Some key features of groundwatetemperature dynamics that we expldt for our work are depicted in
Figure 20, which shows times series from a well with a relatively long flow path and a one with a shorter
flow path. As watertraverses the subsurface the temperature is dampened and the phase is lagged
relative to surface water. The further parcel of water travels in the subsurface, the more its temperature
is dampened and lagged. The important point is that the degree of teemature dampening and lagging
are proportional to aquifer properties including hydraulic conductivity, thermal conductivity, and
mechanical dispersivity.

Recent research has developed inverses methods utilizing diurnal temperature signals to estimate \edu
for these properties over small segments of a streambed (e.g. ~1m3). Our work specifically extends this
recent research to exploit annual temperature signals at the scale of the aquifer (e.g. 1000m3).
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Figure 18. Meacham Qeek restoration site map depicting groundwater wells and surface water
temperature logger locations and water types.
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Figure 19. Plots of groundwater temperature in each of the 22 wells installed at the Meacham
Creek Restoratio n Project site. Temperatures are plotted in degrees Celsius.
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Figure 20. Groundwater temperature profiles in two wells at the Meacham Creek restoration site.
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This updated approach allows estimation of aquifer properties, which are important inputs into
groundwater flow and temperature models. Importantly, this approach relies on temperature signals
alone togenerate the estimates. Since temperature is easydiimexpensive to measure this approach
may be useful for routine preproject design alternative evaluation, posfproject monitoring, and
environmental modeling.

Groundwater Modeling Methods and Preliminary Model Analysis

In late 2010 and early 2011, groudwater hydrology of the baseline and restored channel alluvial
aquifers was modeled using the USGS groundwater modeling software MODFL(&rbaugh, 2005)
where the main input into theaquifer was the water surface elevation of the creek plan formSurface
water elevation was derived from firstreturn LIDAR for the baseline condition, and under the restored
condition it was based on "filling" the design channel pools and the riffle graul elevations. In either
case, aquifer thickness was assumed to be 5 m in the valley center, tapering to .5 m at the valley wall
using the LIDAR terrain model as the surfaceOnce the potentiometric flow surface was developed,
subsurface flow path linesthrough the potentiometric flow field were generated by releasing "particles"
along the creek using the USGS solute modeling software MODPAPBIlock, 1994)

The groundwater modeling results predicted that there would be a substantial shift in groundwater
surface elevation, as well as in the pattern and magnitude of exchange between groundwater and surface
water in the project reach. Based on these initial hydrologic simulations of thsite (Figure 21), it is
predicted that the residence time distribution of hyporheic water will shift to include a higher number of
intermediate duration hyporheic flow paths, but that the magnitude of grostiyporheic exchange may
either increase or decrease, depending on the change in hydraulic conductivifyiure 22).

Preliminary Results

Here we presern some preliminary results from our work. Figure 21 and Figure 22 show a comparison of
the distribution of modeled subsurface flow paths prior to and after the restoration project was
implemented. Comparison of the plots of subsurface flow paths along witfequency distributions of
modeled flow path lengths predicts that the pattern of subsurface flow should shift after restoration.

The pre-restoration channel was deeply incised into the aquifer and much of the creek flowed over
bedrock (e.g. the aquifeboundary) or a very shallow veneer of sediment. After the restoration, the
aquifer depth increased by a bit more than a meter because the restored channel was moved up onto the
floodplain where the creek could recharge the aquifer The abrupt increasen water level occurred soon
after the restoration channel was rewatered in late July 2011.

Observations over 25 groundwater upwelling features along the restored channel demonstrated that
there has been a shift in groundwater hydrology at the restoratio site (Figure 23). These features
include a range of types from strongly flowing springs to seeps along the downstream margin of point
bars marked byfilamentous algae growing in these nutriertenriched outflows. In addition, observations
of groundwater flow into the exposed portions of the baseline channel and in other areas throughout the
floodplain suggest substantial changes in groundwater hydrolyy (Figure 24). It isexpected that there
has been concomitant changes in the thermal processes of the aquifer as well. Cursory exploration of
level logger confirms these observations.
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Figure 21. Results from MODFLOW simulation showing expected influence of restoration on
hyporheic flow paths (grey lines) on the Meacham Cr. restoration site. Dots show locations of
installed monitoring wells in the project site area.

Figure 22. Simulated hyporheic flow -path residence time distributions based on MODFLOW
groundw ater models depicted in Figure
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