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[bookmark: _Toc397956017]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 River Subbasin, including Threatened Mid-Columbia summer steelhead and Columbia River bull trout.  Flow quantity, water temperature, passage, and lack of in-stream channel complexity have been identified as the key limiting factors in the subbasin.  During the 2012 fiscal year (FY) reporting period (February 1, 2012-January 31, 2013) primary project activities focused on improving passage, in-stream and riparian habitat complexity and restoring natural channel morphology and floodplain function.  Project activities focused on longitudinal connectivity in Birch Creek and West Birch Creek with removal of three abandoned irrigation diversions, setback of levees, channel reshaping, and input of rock and large wood structures resulting in unimpeded access to 7.7 river miles of stream for adult and juvenile fish, and increased channel and fish habitat complexity directly benefiting Threatened Mid-Columbia summer steelhead.  The UAFHP completed vegetation plantings associated with the Meacham Creek Floodplain Restoration and In-Stream Enhancement Project (RM 6-7.1) planting plan following 2011 construction.  The CTUIR UAFHP and U.S. Forest Service (USFS) staff developed construction design and specification documents for the Meacham Creek Floodplain Restoration and In-stream Enhancement Project (RM 6-8.5; Phase II), and completed environmental compliance and permitting for 2013 construction.  Additional planning/assessment tasks were accomplished on Meacham Creek, Wildhorse Creek, Birch Creek, West Birch Creek, McKay Creek, Iskúulktpe Creek and the Umatilla River including monitoring and maintenance of 10 conservation easements on 15 individual landowners properties, control of noxious weeds on 355 acres (61 riparian, 294 upland) within project areas and easements through hand and mechanical removal, biological control and chemical application, and technical input on 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 and review of grant funding proposals, and proposed landowner projects.  Given the ongoing project activities in Meacham Creek and the accumulative value of 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 assessment inventories were conducted at project sites prior to and following implementation.  Action effectiveness and project implementation/compliance monitoring will continue prior to and following each project to oversee progression and inspire timely managerial actions.  Project work is supported both locally and regionally by multiple planning documents: Umatilla/Willow Subbasin Plan (NPCC 2005), Five-Year Action Plan for the Development and Maintenance of Habitat Improvement Projects in the Umatilla Subbasin: 2006-2010 (CTUIR and ODFW 2006), Umatilla River Basin TMDL and Water Quality Management Plan (2001), CTUIR TMDL (2005), Umatilla River Vision (Jones et al. 2008; Existing Project Document ID: P130339), Conservation and Recovery Plan for Oregon Steelhead Populations in the Middle Columbia River Steelhead Distinct Population Segment (NMFS 2009), Bull Trout Draft Recovery Plan within the Umatilla-Walla Walla Recovery Unit (USFWS 2002), Meacham Creek Watershed Analysis and Action Plan (Andrus and Middel 2003) and Umatilla and Meacham Watershed Assessment (UNF 2001).  






[bookmark: _Toc397956018]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 Natural Resources (DNR) has developed and accepted a First Foods organization and approach to ecosystem management based on the cultural traditions and practices of the Longhouse.  The organization follows the serving order of food and conceptually “Extends the Table” to manage for sustainability within the Umatilla River Subbasin.  The First Foods are considered to be the minimum ecological products necessary to sustain CTUIR culture.  The order is watershed-based beginning with water at the first and lowest point 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 aquatic 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.

CTUIR’s right to fish in its historical fishing places was acknowledged in the Treaty of 1855 that stated: “the exclusive right of taking fish in the streams running through and bordering said reservation is hereby secured to said Indians, and at all other usual and accustomed stations…” (Treaty of 1855, Articles of Agreement, Article 1, page 3).  Decreased salmonid abundance has significantly impacted the livelihood of the Tribal community and altered their way of life.

Overfishing, sweeping changes to rivers and streams, and policies that changed the landscape have endangered salmon and created a “salmon crisis” (Montgomery 2003).  It is the challenging duty of the CTUIR Umatilla Anadromous Fisheries Habitat Project (UAFHP) to restore and sustain healthy conditions of local watersheds to both assist in salmon recovery and ensure they provide adequate quantities of sustainable natural resources to satisfy the CTUIR’s needs and preserve opportunities for traditional ways of life.

The Bonneville Power Administration (BPA) funds the CTUIR and other Pacific Northwest Tribes to restore salmonid habitat as part of its mitigation activities due to the harmful effects and loss of habitat caused by the massive Columbia River hydroelectric dams.  The Umatilla Anadromous Fish Habitat Project (UAFHP; #1987-100-01) initiated by CTUIR in 1987 is an integral component of the Umatilla River Subbasin Salmon and Steelhead Production Plan (NPPC 1990) and project work is supported both locally and regionally by multiple planning documents: Umatilla/Willow Subbasin Plan (NPCC 2005), Five-Year Action Plan for the Development and Maintenance of Habitat Improvement Projects in the Umatilla Subbasin: 2006-2010 (CTUIR and ODFW 2006), Umatilla River Basin TMDL and Water Quality Management Plan (2001), CTUIR TMDL (2005), Umatilla River Vision (Jones et al. 2008; Existing Project Document ID: P130339), Conservation and Recovery Plan for Oregon Steelhead Populations in the Middle Columbia River Steelhead Distinct Population Segment (NMFS 2009), Bull Trout Draft Recovery Plan within the Umatilla-Walla Walla Recovery Unit (USFWS 2002), Meacham Creek Watershed Analysis and Action Plan (Andrus and Middel 2003) and Umatilla and Meacham Watershed Assessment (UNF 2001).  



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 a healthy ecosystem with abundant, productive, viable, and diverse populations of aquatic and terrestrial species with goals, objectives, and management strategies necessary to reach the subbasin vision.  The vision entails several broad goals for habitat: 1) Protect existing high quality fish and wildlife habitat and strongholds, 2) restore and enhance degraded and diminished fish and wildlife habitats to support population restoration goals and to mitigate impacts from the construction and operation of the Columbia basin hydropower system and other anthropogenic impacts, and 3) restore the health and function of ecosystems in the Umatilla subbasin to ensure continued viability of their natural resources (Management Plan, page 5-3).  Specific aquatic qualitative objectives and strategies were developed in to support the subbasin vision and goals.  Quantitative management objectives relative to the UAFHP work activities include 1) maintain and enhance natural production, productivity, abundance, life history characteristics and genetic diversity of fish and mussels throughout the Umatilla Subbasin using habitat protection and improvement and 2) maintain and enhance passage of adult and juvenile steelhead and Chinook throughout the Umatilla Subbasin with passage protection and restoration (Management Plan, page 5-5).  The Umatilla Subbasin Plan 2005 determined that the limiting factors could be addressed through habitat restoration and implementation (“Phase III”) of the Umatilla Basin Project (pages 5-10).  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-channel characteristics, habitat diversity (LWD), floodplain confinement, high water temperatures, high turbidity, inadequate flows, and poor riparian/floodplain vegetation.  Priority management strategies are being conducted by the UAFHP in accordance with the Final Umatilla Willow Subbasin Plan (Umatilla/Willow Subbasin Planning Team 2005; pages 5-8 & 5-9) to address limiting factors within the subbasin:
•	Increase water conservation and irrigation efficiency
• 	Large Wood/Boulder Structure Placement
• 	Fence/Plant Riparian Zones
• 	Modify Channel Floodplain Function
• 	Construct Pool/Riffle – In-stream Modification
• 	Modify Detrimental Land use Activities
• 	Restore Upstream/Headwater Attributes to Improve Downstream Conditions
• 	Increase Passage Efficiency

The 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 River Subbasin.  Habitat restoration efforts fit within a holistic watershed approach supporting capacity building and long-term progress towards 1) achievement of the CTUIR DNR ecological river vision and first foods mission statements, 2) Endangered Species Act delisting of Columbia River bull trout and middle Columbia River steelhead, and 3) addresses water quality limiting factors per the Clean Water Act 303d list.

During the 25-year project history, the CTUIR has helped administer and implement a number of fisheries habitat enhancement projects in the Umatilla River Subbasin.  In FY 2012, the CTUIR maintained 23 partnership habitat enhancement projects along Meacham Creek, Iskúulktpe Creek, Birch Creek, Wildhorse Creek, West Birch Creek and the mainstem Umatilla River, among other sites. The CTUIR has developed effective interagency partnerships and is effectively working at the policy and project levels with various federal, state, and county agencies and private landowners.  

The UAFHP is an integral component of the Umatilla River Subbasin Salmon and Steelhead Production Plan (NPPC 1990) and is well integrated into the framework of the Umatilla Subbasin Plan  (Umatilla/Willow Subbasin Planning Team 2005) established by the NWPCC to better coordinate habitat restoration work in the Umatilla River Basin. The CTUIR, ODFW,  Natural Resource Conservation Service (NRCS), Umatilla Basin Watershed Council (UBWC), and other participating agencies and organizations have made significant progress towards restoring and protecting vital salmonid habitat in the basin.

[bookmark: _Toc397956019]Noteworthy accomplishments for the CTUIR UAFHP during FY2012:
· Completion of the Birch Creek Diversion Dams Removal and Habitat Restoration Project (RM 0-0.5) including removal of two abandoned irrigation diversions providing unimpeded access to 2.7 river miles of stream, channel reshaping, setback of leveed road, reshaping of channel morphology, structure placement and riparian plant restoration.
· Completion of the West Birch Creek Barrier Removal Habitat Restoration Project (RM 5.0-6.0) including removal of one abandoned irrigation diversions providing unimpeded access to 5.0 river miles of stream, installation of rock and large wood structures, channel reshaping, and riparian plant restoration.
· Developed construction design and specifications document for the Meacham Creek Restoration and In-stream Enhancement Phase II Project RM 6-8.5 for 2013 implementation.
· Maintaining 10 conservation easements on 15 individual landowner properties, and partnering with the NRCS Wildlife Habitat Incentives Program (WHIP) and Conservation 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.
· Planted approximately 2,754 potted plants, 390 plugs, 2,010 willow cuttings and seeded 200 lbs of native grass seed at the Meacham Creek Floodplain Restoration and In-Stream Enhancement Project (RM 6-7.1).
· Conducting project maintenance activities at 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 active restoration strategies were then developed to address habitat deficiencies.  Collection of aquatic habitat, geomorphology, water quality, and fish abundance data is ongoing and utilized for optimizing adaptive restoration plans at project areas.

[bookmark: _Toc160847264][bookmark: _Toc161109473][bookmark: _Toc161109518][bookmark: _Toc161110402][bookmark: _Toc161123104][bookmark: _Toc161197515][bookmark: _Toc161725031][bookmark: _Toc179014416][bookmark: _Toc179091566][bookmark: _Toc179092007][bookmark: _Toc195346448][bookmark: _Toc195410501]Project results are reported in various BPA formats including Pisces status reports, project completion reports, and annual reports.  The CTUIR maintains a complete database on project planning, proposals, permitting, implementation, and results through the completion of required project deliverables.  For a complete list of reports submitted by the CTUIR’s UAFHP since 1989, please consult the following website at URL:  http://www.efw.bpa.gov/integratedfwp/reportcenter.aspx  and search publications, typing 1987-100-01 in the project number box provided.

[bookmark: _Toc397956020]F&W Program Management Question: What are the tributary habitat limiting factors (ecological impairments) or threats preventing 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 Subbasin Planning Team 2004; 2005).  The National Marine Fisheries Service (NMFS) has recently restarted the recovery planning effort for Chinook salmon and steelhead and tributary habitat restoration.  The National Research Council (1996) notes the importance of 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 processes and function (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 or eliminate fish passage barriers, and restore impaired in-stream 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% in the Umatilla River.  

The Oregon Department of Environmental Quality (ODEQ) listed the Umatilla River Subbasin on the State’s list of water quality limited water bodies’ 303(d) list (Please see the ODEQ website at URL http://www.deq.state.or.us/wq/assessment/rpt0406/results.asp for details).  A Total Maximum Daily Load (TMDL) was also written for waters within reservation boundaries (CTUIR 2005) that, in combination with CTUIR’s habitat enhancement work, should lead to water quality improvements over the long term (Please see http://yosemite.epa.gov/R10/WATER.NSF/TMDLs/Approved+TMDLs#OR, select “Oregon”, and navigate to “Umatilla Tribal TMDL” for a copy of this report.).

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 stream 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, habitat diversity (LWD), floodplain confinement, high turbidity, flow quantity, and poor riparian/floodplain vegetation were identified as other key limiting factors/ecological impairments.  

The UAFHP ecological objectives are derived from planning documents and processes relative to limiting factors/ecological impairments (Table 1).

[bookmark: _Toc397956021]F&W Program Management Question: How has your work supported exchange and dissemination of fish and wildlife data or the development of a database to manage data that may be shared regionally, relative to the RM&E data management strategies roadmap?

The UAFHP is currently working with the local Geographical Informational System (GIS)/ Information Technologies (IT) staff to develop a database that is central to all CTUIR Department of Natural Resource (DNR) programs.  Due to the rapid increase in DNR programs in the past 5 years, and the data being collected, it has been deemed a priority to review and organize all data collection efforts.  The CTUIR DNR Program recently hired a “data steward” whom is tasked with this duty.  Currently, the most requested data from outside agencies is our annual temperature data.  Since 1995 CTUIR has managed a publicly accessible website/database that houses all temperature data (back to 1993), water quality data (back to 1989) and fish survey data (back to 1987) collected on an annual basis.  Additional information on conservation easements, water quality study sites, and floodplain area is also housed on this website (http://data.umatilla.nsn.us/index.aspx).  

Recently the UAFHP has created a GIS based geodatabase to store and display all monitoring that they have conducted within the Umatilla Subbasin.  The database contains point location information and is linked to files that house all the data for the coinciding location.  This database is used to maintain consistency for monitoring and monitoring locations and to leave a “paper trail” for biologist that leave or enter the program.  Past monitoring locations have been lost through changing program managers and 
[bookmark: _Ref390762720][bookmark: _Toc397956066]Table 1.  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 NOAA’s ecological concerns (NMFS 2009). 
[image: ]

scattered monitoring efforts within the subbasin.  As mentioned throughout this document, the UAFHP has drastically increased the amount of and the scale of restoration within the subbasin, as expected increased restoration calls for increased monitoring.  With this increase in monitoring the CTUIR and UAFHP are continuing to refine and strive for more continuous and concentrated monitoring.

Data that is collected and housed by CTUIR and CTUIR staff that is to be shared must go through a data sharing agreement with specific details on how the data is to be used and translated.  All CTUIR data is to be collected in the NAD83 zone 11N coordinate system.  If data is received from outside resources the information and coordinate system is translated into the CTUIR coordinate system in order to avoid data translation errors.  When outside data is collected for CTUIR programs, a requirement within the contract is to have the data translated to NAD83 11N or to state what coordinate system the data was collected.  

Data collected for CTUIR through outside agencies or contractors is required to contain an attachment stating the protocol used and the data standards for processing the data.  Data collected by CTUIR is collected using standardized data sheets generated internally with specific requirements on coordinate system, system of measurements (English vs. metric), and specific attributes that are important to the data set.

The CTUIR’s IT Department houses a significant amount of data for the CTUIR DNR programs.  Efforts are currently underway, through an on-site data coordinator, to standardize and better document many sets of data that are used throughout the CTUIR Fisheries Habitat Program related to projects.  Once fully established, this system will improve our ability to store, query, and share data.  Currently all data are kept in a MS SQL database using sing a format conducive to existing reporting needs.

Most monitoring data compiled by the UAFHP is collected locally within the program.  Temperature and sediment data related to TMDLs within the Umatilla Subbasin are collected by and coordinated through the Umatilla Watershed Council and then distributed to the UAFHP for review and project report addition.  Fisheries biological life cycle information (smolt trap, redd surveys, and fish population) that the UAFHP uses for project or action effectiveness monitoring are collected by the CTUIR Natural Production Monitoring and Evaluation Program (BPA contract 1990-005-01) which is coordinated with local ODFW Juvenile Salmonid Outmigration Program (BPA contract 1989-024-01).  Both the CTUIR and ODFW programs coordinate data and provide results for the UAFHP.  For large restoration projects topographic survey work is required for effectiveness monitoring and project design surfaces.  In these instances the work is contracted out and the UAFHP project works with the data internally or builds additional analysis into the contracted survey work.  In past projects the UAFHP contracted work to private firms to complete full topographic surveys, CHaMP habitat surveys, sediment analysis, geomorphic analysis and modeled flow analysis.  In most instances UAFHP staff does not have the capacity to complete this work in addition to their daily work requirements within the local CTUIR agency.

All data collect by the UAFHP is housed on a local backed up server and is protected through user privilege agreements.  Only UAFHP staff is able to view and manipulate this data.  All data is linked to the aforementioned GIS geodatabase so it can be easily viewed spatially.  Metadata for this information is stored in an IGDC metadata standard format and attribute information is populated within the GIS geodatabase.  Additional metadata is documented within the UAFHP protocol on MonitoringMethods.org
(https://www.monitoringmethods.org/Protocol/Details/681).  The UAFHP strives to use regional standards for data collection whenever applicable, however we do develop our own data collection methods and/or protocols for certain aspects of project effectiveness monitoring.  These locally developed protocols are housed internally and are attached to all data collected using the protocol as well as attached to the GIS geodatabase.

The UAFHP directly contributes and submits data and information to the following FCRPS BiOp programs: PNAMP, CHaMP, Columbia Basin Pit Tag Information (through our M&E Program), PIBO and indirectly contributes to the Integrated Status and Effectiveness Program through required BPA submittals.  The only local staff with access to raw data associated with PNAMP, CHaMP, PIBO and the Columbia Basin Pit Tag Information is project managers and assistant managers directly related to the information collected and the project in which it is collected for.  CHaMP data is collected by a contracted agency and they are responsible for entering the data into the CHaMP system and providing the UAFHP with the associated raw data and summarized data.  For data sharing databases like PNAMP “colleague permission” is granted to counterparts within the organization and project collaborators for information sharing and collaborative data analysis/review purposes.  Once information is put on the respective database viewing permissions are set to database manager discretions.

[bookmark: _Toc397956022]PROJECT AREA
 

Umatilla River Subbasin

The Umatilla River Subbasin is located in the northwest portion of the Blue Mountain Ecological Province in northeast Oregon.  The Umatilla River Subbasin comprises 1,465,600 acres of the 6,400,000 acres of ceded CTUIR land (CTUIR 1995) as identified by the Treaty of 1855.  Figure 1 illustrates the vicinity of the Umatilla River Subbasin within the Blue Mountain Province (Project map: http://www.cbfish.org/Project.mvc/Map/1987-100-01).  The Umatilla River drains an area of approximately 2,540 square miles (mi.2) (6,579 square kilometers [km2]) 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. (16 km) of length.  Major tributaries in addition to the north and south forks include Meacham Creek, Birch Creek, McKay Creek, Butter Creek, and Wildhorse Creek.  The Umatilla River originates at elevations up to 4,228 feet (ft.; 1,289 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 tshawytscha), coho salmon (O. kisutch), sockeye salmon (O. nerka), summer steelhead (O. mykiss), Pacific lamprey (Entosphenus tridentatus), bull trout (Salvelinus confluentus), steelhead-rainbow trout (O. mykiss sp.), and mountain whitefish (Prosopium williamsoni).  Human-caused alterations have negatively impacted 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 and coho were extirpated in the early 1900s.  Irrigation and agricultural 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 through 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 species has 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 government 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 Mid-Columbia River steelhead (threatened).  In the mid-1980s, a successful, hatchery-based 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 steelhead and Chinook salmon, there remains significant need to re-build viable, harvestable, and sustainable fish stocks throughout the basin.  

Our primary area of focus for restoration and monitoring work in FY 2012 was Meacham Creek, Birch Creek and mainstem Umatilla River (Figure 2; contract map: http://www.cbfish.org/Contract.mvc/Map/57257).
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Protocol Title: Meacham Creek Geomorphic-Hyporheic Flow Study v1.0
Protocol Link: http://www.monitoringmethods.org/Protocol/Details/677
Protocol Summary: 
CTUIR proposes to strategically implement enhancement work on Meacham Creek river miles 5 to 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 in-stream 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 connectivity 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 residence time 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 in surface 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: Scientific Protocol for Salmonid Habitat Surveys within the Columbia Habitat Monitoring Program (CHaMP) v1.0
Protocol Link: http://www.monitoringmethods.org/Protocol/Details/416
Protocol Summary: 
CHaMP is designed as a Columbia River basin-wide habitat status and trends monitoring program built around a single protocol with a programmatic approach to data collection and management (RM&E Workgroup 2010).  CHaMP will result in the collection and analysis of systematic habitat status and trends information that will be used to assess basin-wide habitat conditions.  When coupled with biological response indicators, this status and trends information will be used to evaluate habitat management strategies.  This program will be integrated with ongoing Pacific Northwest Aquatic Monitoring Program (PNAMP) recovery planning efforts and will be part of the collaborative process across Columbia Basin fish management agencies and tribes and other state and federal agencies that are monitoring anadromous salmonids and/or their habitat.  The implementation of CHaMP will characterize stream responses to watershed restoration and/or management actions in at least one population within each steelhead and spring Chinook Major Population Group (MPG) which have, or will have, “fish-in” and “fish-out” monitoring (identified in RPA 50.6), thereby meeting the requirements of RPA 56.3, RPA 57, and RPA 3.  CHaMP was designed to deliver trends in habitat indicators and requires that monitoring occurs for three cycles of a sampling panel (see section 1.6), at least 9 years.
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[bookmark: _Ref323557098][bookmark: _Toc306696474][bookmark: _Toc397956080]Figure 2.  Umatilla River Basin FY2012 UAFHP Project Sites

	1: Birch Creek, RM 0-0.5; 2012 Diversion Dams Removal and Habitat Restoration Project. 2.7 river miles unimpeded access.

	2: West Birch Creek, RM 5.0-6.0; 2012 Low Barrier Removal and Habitat Restoration Project.  5.0 river miles unimpeded access.
	3: Meacham Creek, RM 6-7; 2012 Additional plantings and seeding as part of the 2011 Floodplain Restoration and In-stream Enhancement Project.

	4: Meacham Creek, RM 6.0-8.5; 2012; Developed construction design and specifications document for the Meacham Creek Restoration and In-stream Enhancement Phase II Project.
	5: Meacham Creek Project Implementation/Compliance and Action Effectiveness Monitoring; 2012 Synthesis of monitoring methodologies to evaluate the effects on biotic and abiotic ecological processes as a result of habitat restoration efforts.
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This section highlights and describes completed work elements in an outline similar to our statement of work in Pisces.  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 specific to tributary habitat RM&E, coordination and data management for RM&E and tributary habitat restoration and protection. 

[bookmark: _Toc397956025]Work Element A: 185.  Produce Pisces Status Report
Work Element Title: Periodic Status Reports for BPA
Milestone Deliverable: Complete Periodic Pisces Status Reports

CTUIR reported to BPA periodically during the contract period on the status of each statement of work element, and milestones and deliverables using the computer program Pisces:
February-March (2/1/2012-3/31/2012)
April-June 2012 (4/1/2012 - 6/30/2012)
July-September 2012 (7/1/2012 - 9/30/2012)
October-December 2012 (10/1/2012 - 12/31/2012)
Final January 2013 (1/1/2013 - 1/31/2013)

The BPA Contracting Officer Technical Representative (COTR) reviewed the Pisces status reports, recommended changes as necessary and accepted them electronically 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.

[bookmark: _Toc397956026]Work Element B: 119.  Manage and Administer Projects
Work Element Title: Manage and Administer Project
Milestone Deliverable: Upload Statement of Work, Budget, Property Inventory for Upcoming Contract Period to Pisces

A. Per COTR, revise/finalize the new contract package (statement of work, environmental compliance documentation, budget, and property inventory).
B. Accrual – submit September estimate to BPA.
C. Funding package – conduct internal review (e.g., supervisor or interagency).

This work element includes a suite of management actions required to administer the project, including preparation of annual operations and maintenance budgets, managing and preparing statements of work and budgets, and property inventory to the assigned BPA COTR for the following contract period.  The project leader reports quarterly or as necessary on milestones and metrics to BPA using the BPA Pisces 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.    

[bookmark: _Toc397956027]Work Element C: 165.  Produce Environmental Compliance Documentation
Work Element Title: Produce Environmental Compliance Documentation
Milestone Deliverable: Receipt of Environmental Compliance Clearance from BPA

The following milestones were contracted for FY2012 projects:
A. Meacham Creek Natural Channel Design and Levee Modification Project RM 2.4-4.4 environmental compliance package.
B. Meacham Creek Natural Channel Design and Levee Modification Project RM 7.0-8.5 environmental compliance package.
C. Birch Creek Peterson Dam Removal Project environmental compliance.
D. Birch Creek Broun (Garton) Dam Removal Project environmental compliance.
E. Birch Creek Taylor Dam Removal and Habitat Restoration Project environmental compliance package.
F. Herbicide use proposals and application summaries for project.
 
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 documentation in FY2012.  Secondary environmental compliance accomplishments during the reporting period included coordination with various compliance personnel to prepare supplemental documentation and reporting for ongoing and planned management actions.  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 federal and state entities agencies and development and submittal of permit applications, cultural clearances, biological assessments, National Environmental Policy Act checklists, etc., as necessary.  Part of the environmental compliance work element includes planning and developing site-specific 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 subcontracting, and specifics in regarding the safeguarding of ESA-Listed species during the implementation process are outlined in the proposals.  

Cultural Resource Protection and Preservation
CTUIR submitted a letter and attachments with necessary project descriptions and geo-referenced maps for assisting BPA with section 106 National Historic Protection Act consultations and environmental compliance.  The following projects were submitted for compliance:
1) Meacham Creek Floodplain Restoration and In-stream Enhancement Project RMs 7.0 to 8.5,
2) Meacham Creek Natural Channel Design and Levee Modification Project RM 2.4-4.4,
3) Birch Creek Taylor Diversion Dams Removal and Habitat Restoration Project RM 0-1.0, and
4) Birch Creek Taylor Dam Removal and Habitat Restoration Project environmental compliance package.

The CTUIR DNR Cultural Resource staff completed the cultural resource project area surveys and reports and submitted to BPA for cultural resource compliance with the State Historic Preservation Office (SHPO) and Tribal Historic Preservation Office (THPO) for all projects with the exception of the Birch Creek Peterson Dam Removal Project given lack of landowner participation and the Meacham Creek Natural Channel Design and Levee Modification Project RM 2.4-4.4.  The survey on the Meacham project area was completed but the report will be completed at a later date.



UAFHP Environmental Compliance Documentation
ESA consultation with NMFS for FY 2012 project activities was covered under the Terms and Conditions of the HIP II Programmatic Biological Opinion (HIP II BO).  Project activities covered under the HIP II BO included:
· Plant Vegetation (J:47): No project planting activities occurred under the HIP II BO consultation.  Project staff focused the entire 2012 spring and fall planting season within the newly implemented 2011 Meacham Creek Floodplain Restoration and In-stream Enhancement Project (RM 6.0-7.0 area.  The planting plan was covered under a Biological Opinion specific to the project.
· Operate and Maintain Habitat/Passage/Structure (K:186): CTUIR monitored 7 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 (Table 1).  Routine quarterly scheduled site visits of individual projects were conducted either independently by the CTUIR or jointly with project partners such as ODFW.  Site visits typically follow significant flow events or responses to landowner requests at project sites. Project maintenance included, but was not limited to, meeting specified conditional language in state and Federal permits, maintaining debris that is routinely captured or caught on in-stream structures, responses to landowner requests and concerns, and completion of post-treatment surveys to monitor and quantify changes to physical and ecological responses.  A work plan was developed and contractor hired for completion for project activities greater than routine maintenance.  In 2012, maintenance was necessary on Birch Creek (RM 2.8) to stabilize a 20 ft footer log as part of the Peterson In-stream Habitat and Bank Stabilization Project area.  The 20 ft footer log was stabilized with placement of nine large boulders about 2-3 ft in diameter with an excavator along the upper end of the upper most structure to prevent loss of the footer log and long-term erosion and provide necessary stability while the planted vegetation recovers for increased bank stability and protection.  The bank was already stabilizing and recovering and no in-stream work or area fish isolation was necessary.
· Operate and Maintain Habitat/Passage/Structure (L:186): CTUIR complied with terms of 27 existing conservation easements.  The purpose of these conservation easements is to protect, enhance, and restore functional floodplain, channel, and watershed processes to provide sustainable and healthy habitat for aquatic species in the Umatilla River subbasin.  CTUIR routinely conducted custodial maintenance on the individual projects to ensure that project structures and fencing are functioning and habitat recovery is progressing towards meeting projects goals and objectives.  Project work included, but was not limited to, repairing riparian cattle exclusion fences, maintaining or installing water gaps, riparian and floodplain plant maintenance, noxious weed control by hand, and landowner coordination and education.
· Maintain/Remove Vegetation (N:197): Project activities included watering and maintaining plants on NRCS CREP tracts and maintaining noxious weeds.  Plant watering, weeding and mowing on CREP tracts were maintained four times during the summer.
 
Meacham Creek Floodplain Restoration and In-stream Enhancement Phase II Project RMs 7.0-8.5 Environmental Compliance Documentation
The Meacham Creek Floodplain Restoration and In-stream Enhancement Project RMs 6.0-7.0 project implementation was completed in December 2011. Following completion of the project, CTUIR and USFS, began design and permitting in 2012 for Phase II Project (RMs 7.0-8.5) activities.  Funding for the Meacham Creek project is provided by the Bonneville Power Administration (BPA), a federal agency under the Department of Energy. This project area occurs on both National Forest System land and CTUIR fee lands. Under Section 7 of the Endangered Species Act (ESA) all federal agencies must, through consultation with the USFWS and the NMFS, ensure that that actions which they authorize, fund, or conduct are not likely to jeopardize the continued existence of threatened or endangered species or adversely modify their habitats. Therefore, both CTUIR and the USFS had to demonstrate Section 7 compliance.

Habitat for endangered and threatened species listed under the ESA was identified in the Meacham project focus area: bull trout (and designated critical habitat; project area is within the Umatilla-Walla Walla recovery area) and steelhead (middle Columbia River DPS). 

The following permits and approvals were required for the project:
· NMFS.  Endangered Species Act Biological Opinion and Magnuson-Stevens Fishery Conservation and Management Act Essential Fish Habitat Conservation Recommendations for the Meacham Creek Floodplain Restoration Project.  Issued December 3, 2010 and Reinitiated on April 25, 2013.
· USFWS.  Biological Opinion for the Meacham Creek Restoration Project.  Issued December 14, 2010 and Extension Letter on March 19, 2013.
· U.S. Army Corps of Engineers Regional General Permit No. 4 (Aquatic Habitat Restoration, Establishment, and Enhancement Activities). Issued February 3, 2011 and Extension April 9, 2012.
· USFS Categorical Exclusion Decision Memo.  Issued April 8, 2011.
· Oregon Department of State Lands Removal/Fill Permit No. 42104-GP.  Issued December 31, 2013.

[bookmark: _Toc397956028]Work Element D: 132.  Produce Annual Progress Report
Work Element Title: Produce Annual Progress Report for the Fiscal Year 2011 Period (February 2011) to (January 2012)
Milestone Deliverable: Attach 2011 Annual Progress Report in Pisces

A. Review progress report format requirements
B. Internal agency/tribal review of draft
C. Revisions in response to review of draft
D. Submit progress report for external review
E. Submit draft for technical/co-manager review
F. Finalize report

The FY 2011 BPA Annual Progress Report was completed and uploaded to BPA through Pisces.

[bookmark: _Toc397956029]Work Element E: 132.  Produce Annual Progress Report
Work Element Title: Submit Combined 2009/2010 Progress Report-Carried Over from FY2011 Contract
Milestone Deliverable: Attach FY2009-2010 Annual Progress Report in Pisces

A. Review progress report format requirements
B. Internal agency/tribal review of draft
C. Revisions in response to review of draft
D. Submit progress report for external review
E. Submit draft for technical/co-manager review
F. Finalize report

CTUIR UAFHP staff combined the FY 2010 BPA Annual Report for contract period (February 2010 to January 2011) with the FY 2009 contract period report (Work Element D:132) as one report.  The FY 2009-2010 BPA Annual Progress Report was completed and uploaded to BPA through Pisces in September 2012.

[bookmark: _Toc397956030]Work Element F: 114.  Identify and Select Projects
Work Element Title: CTUIR Umatilla Subbasin Restoration Coordination
Milestone Deliverable: List of Final Projects

A. Coordinate regularly with project partners and landowners
B. List projects

CTUIR UAFHP staff annually coordinated and planned 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 activities that are 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 production (Jones et al., 2008).  The CTUIR is guided in its habitat restoration activities by multiple planning documents:

1) Final Umatilla Willow Subbasin Plan (Umatilla/Willow Subbasin Planning Team 2005),
2) Middle Columbia River Steelhead Recovery Plan (NMFS 2009),
3) Bull Trout (Salvelinus confluentus) Draft Recovery Plan (USFWS 2002), and
4) Five-Year Action Plan for the Development and Maintenance of Habitat Improvement Projects in the Umatilla Subbasin: 2006-2010 for BPA-Funded Fish Habitat Improvement Programs sponsored by: Oregon Department of Fish and Wildlife (ODFW) and Confederated 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, and SWCD) who implement restoration projects within the Umatilla River Basin.  Projects that were ranked by priority, CTUIR identified funding sources and projects were prepared for planning, engineering design, permitting and implementation and included in the FY 2013 BPA statement of work and budget.

[bookmark: _Toc397956031]Work Element G: 122.  Provide Technical Review
Work Element Title: Review and Provide Technical Input on Issues and Topics that Affect the Areas Natural Resources
Milestone Deliverable: Provide Technical Input and Summaries to Enhance or Protect Natural Resources in the Subbasin

A. Conduct review and provide input as necessary on natural resource preservation issues.
B. Review and provide technical input on issues that may adversely affect natural resources.

CTUIR UAFHP staff reviewed and provided technical input as applicable on 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 and review of grant funding proposals, and proposed landowner projects.  Project staff provided input to multiple CTUIR departments on annual activities relevant to work within the floodplain, rivers, and wetlands, US Army Corps of Engineers/Oregon Division of State Lands removal-fill permit applications, and CTUIR Stream Zone Alteration (SZA) Permit applications on work proposed within the floodplain on Reservation land.
[bookmark: _Toc397956032]Work Element H: 191.  Watershed Coordination
Work Element Title: Umatilla River Watershed Coordination Duties
Milestone Deliverable: Coordinate Watershed Association Activities

A. Coordinate with NRCS and local conservation districts
B. Coordinate with Umatilla Basin Watershed Council
C. Coordinate with co-manager ODFW and other Federal agencies
D. Network with professionals in the field of habitat restoration

CTUIR UAFHP staff participated and coordinated with multiple agencies and stakeholders in the Umatilla 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 and solutions, 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 was established in 2010 and is an informal group formed of agency or entity representatives that do restoration work within the Umatilla River /Willow Creek Basin floodplain and riverine system.  The Restoration Team coordinated several passage projects in Birch Creek, and upcoming project activities in McKay Creek and the 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.

[bookmark: _Toc397956033]Work Element I: 99.  Outreach and Education
Work Element Title: Public Outreach and Education
Milestone Deliverable: Complete Outreach and Education Activities

CTUIR UAFHP staff educated the public on natural resource protection and restoration principles, and communicated on project activities throughout the year.  This work included giving project tours and presentations (field, written, and verbal) and participating in local and regional workshops, symposia and/or conferences (training, project presentation, and memberships), newspaper articles and public education (local school districts or college programs).

CTUIR UAFHP staff completed CTUIR semi-annual reports summarizing project objectives and outputs, expected outcomes, and resulting impacts of project restoration activities (Figure 3).  These reports are used by the CTUIR Department of Natural Resources to inform CTUIR staff and government officials, other agencies and entities, and the public of project activities.

Meacham Creek Floodplain Restoration and In-stream Enhancement Project RM 6-7.1
The Meacham Creek Floodplain Restoration and In-stream Enhancement Project RM 6-7.1 was a historic partnership between CTUIR and USFS that restored processes in Meacham Creek that create and maintain habitat complexity (CTUIR 2012).  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 significance 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
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[bookmark: _Ref324150108][bookmark: _Toc397956081]Figure 3.  CTUIR semi-annual report for the Umatilla Subbasin Fish Habitat Restoration Project, July – December, 2012. 

message was portrayed to our local communities.  This project received attention throughout the region and country for its success.  Project and educational tours were led by CTUIR staff throughout 2012 to government and agency officials and employees, education groups, policy and management staff, funding partners.  A professional handout outlining a common message of the project including background, partners, strategies, goals, objectives and monitoring was developed for message consistency amongst agencies.

Community Education
CTUIR UAFHP staff has participated in educational activities in the Umatilla River Basin specific to floodplain and riverine restoration.  Two annual educational opportunities that we participate in include the 5th Grade Watershed Field Days organized by the Umatilla County SWCD and the CTUIR organized Seeds of the Future Building Workshop with University of Idaho (U of I).  The 5th Grade Watershed Field Days are multiple workshops throughout Umatilla County where 5th grade classes from all local school districts participate in a one-day outside workshops in April.  Students rotate hourly through stations that cover hands-on educational material on plants, soils, macro-invertebrates, water quality, orienteering, and streambank stabilization.  Our staff teaches the streambank stabilization class where we educate students on natural 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 plugs 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 I and CTUIR DNR staff participate in a two day Seeds for the Future Building Workshop 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 of I students assisted in CTUIR UAFHP staff in planting native vegetation at the Meacham Creek Floodplain Restoration and In-stream Enhancement Project for an entire day on October 24th, 2012 (Figure 4).  About 40 college students and several professors participate in the workshop.
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[bookmark: _Ref344885446][bookmark: _Toc397956082]Figure 4.  Community Education and Involvement on the Meacham Creek Floodplain Restoration and In-stream Enhancement Project RM 6-7.1, 2012. 

In addition to student education, CTUIR participated in technical expertise to an educational video of the National Oceanic and Atmospheric Administration (NOAA) video.  The educational video was a collaborative effort with CTUIR, ODFW, UBWC and other local partners working within the community on restoration projects to improve and restore degraded tributary and floodplain habitat to promote education for recovery of salmon and steelhead and Tribal cultural importance.  CTUIR Department of Natural Resources now uses the video for Tribal members and community education purposes. 

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, instructional interactions.  CTUIR UAFHP and DNR Fisheries Habitat Program staff attended multiple professional conferences and workshops, and participated in oral and poster presentations of project activities including:

American Geophysical Union (AGU) Annual Conference (November 2012)
Reconfigured Groundwater Hydrology and Energy Dynamics in a Restored Western River – Scott O’Daniel, CTUIR, Pendleton, OR (co-authors: Byron E. Amerson and Geoffrey C. Poole (Figure 5)
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[bookmark: _Ref344901465][bookmark: _Toc397956083]Figure 5.  Staff poster presented at the AGU 2012 Annual Conference, November 2012, San Francisco, California. 
Society for Freshwater Science (SFS) Annual Conference (May 2012)
Restructuring of Hyporheic Hydrology in Response to Stream Restoration – Byron E. Amerson, Montana State University (co-author: Geoffrey C. Poole (Figure 6)
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[bookmark: _Ref397953485][bookmark: _Toc397956084]Figure 6.  Partner Montana State University poster presented at the SFS 2012 Annual Conference, May 2012. 

[bookmark: _Toc397956034]Work Element J: 197.  Maintain/Remove Vegetation
Work Element Title: Maintain Vegetation and Control Noxious Weeds in Project Areas Within the Umatilla River Subbasin
Milestone Deliverable: Maximize Survival of Native Vegetation in Enhancement Project Areas

A.	Environmental compliance requirements complete.
B.	Weed control in project areas by chemical means.
C.	Physical removal of non-preferred species of vegetative growth from project area.
D.	Water vegetation and reduce weed competition to improve survival at CTUIR pre-existing project areas.
E.	Water vegetation; reduce weeds to maximize survival of riparian plantings at new project sites.

Project activities conducted in FY2012 included the monitoring and maintenance of 10 conservation easements on 15 individual 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 weeds are 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, providing 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 necessary.  The contractor identifies problem weeds, determines the appropriate herbicide and selects the most effective application methods and rates in accordance with the National Oceanic and Atmospheric Administration's (NOAA) Biological Opinion under BPA's Habitat 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 a report to BPA detailing the types and quantities of herbicides applied to specified locations.  Biological controls are used in advantageous areas.  

In FY2012, CTUIR removed noxious and/or undesirable weeds through mechanical, biological, or chemical means.  CTUIR is obligated to control noxious weeds on 121 riparian 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 BPA standards and supplied a report to BPA detailing the types and quantities of herbicides applied to specified locations.  CTUIR chemically treated 27 riparian non-wetland habitat and 15 upland non-wetland habitat acres (Table 2).  These are ongoing work sites where environmental compliance has been cleared in prior contract periods.  

In addition to the CTUIR UAFHP, the CTUIR DNR Range Department used goat grazing for biological control treatment of yellow starthistle along the canyon walls and floodplain of Meacham Creek from river mile 1.0 to 6.0.

[bookmark: _Toc397956035]Work Element K: 47.  Plant Vegetation
Work Element Title: Supplement Riparian Areas of Existing and New Projects with Additional Vegetation
Milestone Deliverable: Complete Scheduled Tree and Shrub Plantings in Project Areas

A.	Environmental compliance requirements complete.
B.	Agreement with the Native Plant Nursery for Growing Plants and Developing Plant Protocol.
C.	Establish Planting Locations in Existing Project Areas for Increased Recovery.
D.	Establish Improved Vegetative Conditions in New Project Areas.

Project activities conducted in FY2012 included the monitoring and maintenance of managed properties under conservation easements and specific project areas.  CTUIR personnel routinely maintain and replant vegetation, water and weed plantings, and maintain structural integrity of riparian enclosure and livestock fencing at project sites.  In FY2012, UAFHP staff manually maintained noxious weeds around plants on tarps within CREP project areas.  In addition 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 conservation easement areas.  In 2012, CTUIR focused most of the spring and fall planting season within the newly implemented Meacham Creek Floodplain Restoration and In-stream Enhancement Project (RM 6.0-7.1) area finishing planned project plantings (CTUIR 2012).  Staff also assisted BPA and CTUIR DNR staff in planting vegetation as part of the Thornhollow Facility Streambank Protection and Habitat Enhancement Project on the upper mainstem Umatilla River and some conservation easement planting on Birch Creek.  As part of the project planting plan, CTUIR staff planted 2,904 potted and 390 plugs of various native plant species, and 2,810 willow cuttings by hand and mechanical means.  Native grass seed (300 lbs) was distributed by staff as well (Table 3).

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, bare-roots, potted, plugs), and soil/substrate conditions were considered and addressed 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.

[bookmark: _Toc397956036]Work Element L: 186.  Operate and Maintain Habitat/Passage/Structure
Work Element Title: Inspect and Maintain Function of In-stream Improvement Structures
Milestone Deliverable: Maintain Proper Operation of In-stream Habitat Structures

A. Environmental compliance requirements complete.
B. The inspection, replacement and/or maintenance of passage and habitat structures.
C. Hire contractor to perform work.
Deliverable: D. Maintain proper operation of in-stream habitat structures.

CTUIR monitors 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 (Table 4).  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 project sites. 

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 in-stream structures, responses to landowner requests and concerns, and completion of post-treatment 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 2012 project activities involved routine maintenance.  At the request of a private landowner, the Hoeft Dam fish ladder was inspected by an engineer to confirm adequate passage of bed load sediment material and wood.  Inspection indicated passage through the fish ladder was working appropriately but at increased maintenance to remove gravel from the diversion gate.  CTUIR will work with landowner for resolution to ongoing maintenance.



[bookmark: _Ref383175075][bookmark: _Toc397956067][bookmark: _Ref324151532]Table 2.  BPA form annually submitted by CTUIR listing actual herbicide application, both the active ingredient and adjuvant, by location within the Umatilla River Basin, 2012.
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[bookmark: _Ref383175145][bookmark: _Toc397956068]Table 3.  Planting materials and grass seed by species, quantity, and size, planted and established at Umatilla River Basin existing and new project sites, 2012. 
[image: ]

[bookmark: _Ref323818473][bookmark: _Toc397956069]Table 4.  Habitat passage structures monitored and maintained by CTUIR to meet design specifications.
	
Year
	
Stream
	Stream Location
	
Project Description

	2007
	Meacham Creek
	RM 1.7
	Passage rectified by removing large cabled boulders (improved 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)



[bookmark: _Toc397956037]Work Element M: 186.  Operate and Maintain Habitat/Passage/Structure
Work Element Title: Maintenance of Habitat Features Associated with Project Conservation Easements
Milestone Deliverable: Maintenance of Land or Structures Associated with Conservation Easements

A. Environmental compliance requirements complete.
B. Adhere to details of existing easements and/or initiate additional agreements as feasible.
Deliverable: C. Maintenance of land or structures associated with conservation easements.

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 in-stream structure projects. CTUIR currently maintains 23 conservation easements on 19 individual landowner properties.  Current easements provide secured access and protection of resources for functional floodplain, channel watershed processes to provide sustainable and healthy habitat for aquatic specifies 26 miles of stream (http://data.umatilla.nsn.us/maps/ConservationEasements/index.html; (Figure 7).  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 weed control, maintenance of fish habitat improvement structures, and landowner coordination and education.

[bookmark: _Toc397956038]Work Element N: 175.  Produce Design and/or Specifications
Work Element Title: Meacham Creek Restoration Reach Design, River Miles 7.0 to 8.5
Milestone Deliverable: Meacham Creek Restoration Design and Implementation Plan, River Miles 7.0-8.5

A. Write specifications.
B. Select contractor.
C.	Complete topographic survey and collect and summarize baseline geomorphic and hydrologic data.
D.	Determine cost estimate, including cultural surveys, permitting, construction and M&E.
E.	Complete design (conceptual, 60%, 90%, and Final).
F.	Complete Implementation Plan.
Deliverable: G.  Meacham Creek Restoration Design and Implementation Plan, River Miles 7.0-8.5.
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[bookmark: _Ref324152941][bookmark: _Toc397956085]Figure 7.  Screen shot of the UBAFH Project conservation easement locator web map.

The Meacham Creek Floodplain Restoration and In-stream Improvement Phase II Project (RM 6-8.5) is planned for 2013-2014 construction (Figure 8).  The purpose of the project is to improve floodplain connectivity and in-stream and riparian habitat for listed and non-listed fish species in Meacham Creek by restoring channel morphology and hydrologic, riparian, and in-stream processes. The need for 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 post-construction assessments and monitoring of the Phase I project between RM 6 and 7.1, and the existence of additional levees and spur dikes between RM 6 and 8.5 affecting geomorphic and hydrologic processes, the following needs were identified:
· Address placing backfill material in the floodplain between RM 6 to 7 to provide more representative floodplain characteristics and to reduce the potential that Meacham Creek will recapture the 2010 channel location.
· Address channel geometry changes that resulted from flooding in 2011 prior to construction in the Phase I reach.
· Evaluate existing islands and bars in the Phase II reach to determine their current state and expected duration and their role in affecting channel grade and alignment, flood elevations, sediment transport and deposition, and habitat complexity.
· Evaluate removal of levees and spur dikes that continue to impact floodplain and riparian connectivity, aquatic habitat, and geomorphic processes in the Phase II reach.  
· Evaluate the adequacy of 100-year flood protection to the UPRR access road based on removal of levees and spur dikes in the Phase II reach.  
· Identify locations where the addition of LWD will improve habitat complexity in the Phase II reach. 
· Address habitat complexity, including off-channel and side channel habitat, floodplain connectivity, and riparian function in the Phase II reach.

[image: ]
[image: ]
[bookmark: _Ref384728985][bookmark: _Toc397956086]Figure 8.  Meacham Creek Floodplain Restoration and In-stream Enhancement Phase II Project Design Features, RM 6-8.5.

As described above, the need for the project has resulted from past impacts and current factors limiting aquatic productivity.  To address these, specific project actions were designed into the project area and include (Tetra Tech 2013):
· Placing backfill material in a portion of the floodplain of the Phase I reach.
· Removing or modifying levees and spur dikes in the Phase II reach to increase floodplain connectivity.
· Placing log jams and LWD structures in the Phase II reach to increase habitat complexity and side channel habitat.
· Lowering the elevation of the floodplain in a portion of the reach between RM 6 to 7.
· Excavating a portion of floodplain between RM 7 to 8.5 reach to reinitiate a side channel to increase off-channel and side channel habitat.
· Re-vegetating areas disturbed by Project activities with native plant species.

The proposed actions will help meet the overall project objectives of improving floodplain connectivity and in-stream and riparian habitat for listed and non-listed fish species in Meacham Creek by restoring channel morphology and hydrologic, riparian, and in-stream processes.

[bookmark: _Toc397956039]Work Element O: 197.  Maintain/Remove Vegetation
Work Element Title: Enhance Native Vegetation Growth in the B&G Resources Property, Umatilla River (River Miles 41-44)
Milestone Deliverable: Maintain 355 Acres (61 Riparian, 294 Upland) in Project Area

A. Environmental compliance requirements complete.
B. Till established weed areas of the B&G Property.
C. Manual and mowing application to retard weed growth.
D. Truck water 13,400 plants on CREP riparian tracts (61 acres).
Deliverable: E. Maintain 355 acres (61 riparian, 294 upland) in project area.

The B&G Resources Property project site consists of a property parcel along the Umatilla River between river miles 41-44, about 10 miles downstream of Pendleton, Oregon.  The landscape setting ranges from active channel floodplain to abandoned floodplain terrace and upland.  In October 2004, CTUIR and B&G Resources signed a Riparian Conservation Agreement for the purpose of promoting sound riparian management that will achieve benefits for fish and wildlife habitat, soil and water conservation and increased productivity of adjacent lands.  A total of 355 acres (61 riparian and 294 upland acres) have been treated with, but not limited to, riparian fence enclosure or protection, planting native vegetation in riparian, weed control, watering planted vegetation, and alternative water developments (CTUIR 2008).

In spring 2009, NRCS CREP tracts were replanted with 13,400 sapling trees by CTUIR using a local contractor encompassing 61 acres (Lambert et al. 2011).  Original 2006 CREP plantings failed for multiple reasons: 1) poor preparation by original contractor to prepare soil for CREP tract plantings, 2) plantings occurred on high terraces where significant channel incision had occurred resulting in plants largely devoid of water due to the distance from the water table and arid climate at this location, 3) a typical NRCS CREP tract planting plan was developed with no consideration of planting riparian and upland plant species viable at the designated area elevations and low moisture growing environments, and 4) lack of necessary CREP tract maintenance, such as manual and chemical noxious weed control. 

Following plantings in FY 2009, the CTUIR strategy with the landowner was for increased survival of NRCS CREP tract plantings further established a maintenance approach to watering plants during the hot summer months for several years to establish root systems for short- and long-term survival.  An approach was established to deliver supplemental water to the plants within the CREP tracts.  CTUIR applied to the Oregon Water Resources Department and received a Limited Water Use License for using well #1 and well #2 established on the property in FY 2008 for off-site livestock watering.  The permit allowed the landowner manager and CTUIR to draw water from the well to water plantings for increased growth and survival through 30-September 2013.  

With the increased watering, CTUIR set a minimum targeted survival of 70% over two years with a target goal of 80% for the 2011 growing season.  On October 15 2009 CTUIR conducted a survival survey and found that we had a survival rate of 72.4%, project-wide.  Although we would expect a typical 10% plant loss on CREP tract projects following planting we had a slightly lower survival than our original 2009 target survival.  However, the intent of CTUIR was to maintain NRCS CREP tarp plantings until the project was certified.  The NRCS CREP Project was certified in 2011 allowing CTUIR to reduce the need for manually watering during low moisture summer months resulting in a reduction in maintenance costs significantly.

In 2012, CTUIR continued to provide maintenance within the designated area of the landowner conservation agreement.  Project activities included weeding around plants, mowing around tarps, and controlling noxious weeds on NRCS CREP tracts (Table 5).
[bookmark: _Ref389741733][bookmark: _Toc397956070]Table 5.  B&G Resources Project Actions, Dates of Work, Contracting Agencies and Contractors.
	Date
	Action
	Contracting Agency
	Contractor

	10/2004
	CTUIR Easement signed
	CTUIR
	B&G Resources

	12/2004
	CREP contract signed
	NRCS/FSA
	B&G Resources

	7/2005
	Installed exclusion fence on east field near well #1.
	CTUIR
	CTUIR

	7/2005
	Installed trespass fence on southeast side.
	CTUIR
	CTUIR

	8/2005
	Prepare for work, cultural resource coordination.
	CTUIR
	CTUIR

	12/2005
	Burn and mow fields
	CTUIR
	A2Z Engines

	1/2006
	Riparian planting (CREP)
	B&G
	Wild West Riparian

	3/2006
	Weed removal on tarp areas
	B&G
	Wild West Riparian

	4/2006
	Mow areas around tarps
	CTUIR
	CTUIR

	4/2006
	Weed control spraying in Zones 1 & 2 (Weed R, Milestone, Aqua neat)
	CTUIR
	Umatilla County

	6/2006
	Weed control, aerial spraying of field  (Tordon 22k, 2-4D Amine, R-11)
	CTUIR
	Cliff Hoeft

	6/2006
	Watered riparian plants
	CTUIR
	CTUIR

	7/2006
	Watered riparian plants
	CTUIR
	CTUIR

	7/2006
	Weed control, targeting thistle (Clopyralid, Picloram, Chorsulfuron)
	CTUIR
	McLain Spraying

	11/2006
	Weed control, aerial spraying (Roundup RT, Class Act, Coral Poly)
	CTUIR
	Cliff Hoeft

	4/2007
	Mow in preparation for grass seeding.
	CTUIR
	Cliff Hoeft

	4/2007
	Plant grass, no-till drill
	CTUIR
	Cliff Hoeft

	5/2007
	Weed control (Clopyralid, Picloram, Chorsulfuron)
	CTUIR
	McLain Spraying

	8/2007
	Mowed areas around tarps
	CTUIR
	CTUIR

	1/2008
	Drilled 2 wells for livestock watering
	CTUIR
	Wallace Drilling

	5/2008
	Noxious weed control – herbicides and physical removal
	CTUIR
	Ellis Ranch

	6/2008
	Access Restriction Project, B&G and Becker Easement
	CTUIR/ODFW
	ODFW

	7/2008
	Extensive soil preparation for future plantings
	CTUIR
	Ellis Ranch

	1/2009
	CREP tract preparation by rod weeding
	CTUIR
	Ellis Ranch

	1/2009
	Riparian planting (CREP) – 13,400 saplings
	CTUIR
	Ellis Ranch

	1/2009
	Installed 2 solar panels and livestock watering tanks
	CTUIR
	Ellis Ranch

	3/2009
	Chemical noxious weed control
	CTUIR
	Ellis Ranch

	3/2009
	Apply native grass seed around tarps and mow to retard weed growth
	CTUIR
	Ellis Ranch

	4/2009
	OWRD Limited Water Use License attained for watering CREP tracts
	CTUIR
	CTUIR

	6/2009
	Installation of PVC experimental watering tubes for CREP tract saplings
	CTUIR
	Ellis Ranch

	6/2009
	Well site setup for truck tank and ATV tank watering of CREP tracts 
	CTUIR
	Ellis Ranch

	6/2009
	Mowed areas around tarps to retard weed growth
	CTUIR
	Ellis Ranch

	10/2009
	Watered and weeded sapling trees twice per week over five months to increase survival
	CTUIR
	CTUIR/Ellis Ranch

	10/2009
	Mowed areas around tarps to retard weed growth
	CTUIR
	Ellis Ranch

	6/2010
	Well site setup for truck tank and ATV tank watering of CREP tracts
	CTUIR
	Ellis Ranch

	6/2010
	Mowed areas around tarps to retard weed growth
	CTUIR
	Ellis Ranch/CTUIR

	6/2010
	Chemical noxious weed control
	CTUIR
	Ellis Ranch

	10/2010
	Watered and weeded sapling trees twice per week over five months to increase survival
	CTUIR
	CTUIR/Ellis Ranch

	10/2010
	Mowed areas around tarps to retard weed growth
	CTUIR
	Ellis Ranch

	10/2011
	Mowed areas around tarps four times over 7 months to retard weed growth
	CTUIR
	CTUIR

	10/2011
	Watered and weeded sapling trees three times over five months to increase survival
	CTUIR
	CTUIR

	3/2012
	Static water level test on wells for OWRD limited water use License requirements.
	CTUIR
	Pendleton Electric

	5/2012
	Mowed areas around tarps to retard weed growth
	CTUIR
	CTUIR

	5/2012
	Manually weeded around plants on tarps to increase vegetation growth.
	CTUIR
	CTUIR

	7/2012
	Manually weeded around plants on tarps to increase vegetation growth.
	CTUIR
	CTUIR



[bookmark: _Toc397956040]Work Element P: 100.  Construction Management
Work Element Title: Construction Oversight of the Birch Creek Taylor Dam Removal and Habitat Restoration Project
Milestone Deliverable: Construction Technical Oversight of the Birch Creek Taylor Dam Removal and Habitat Restoration Project

A.  Review contractor bid documents.
B.  Award construction contract.
C.	Provide construction inspection and technical input to project.
D.  Recommend final approval.
Deliverable: E. Construction technical oversight of the Birch Creek Taylor Dam Removal and Habitat Restoration Project.

The Birch Creek Taylor Diversion Dams Removal and Habitat Restoration Project is located on private land along the lower half mile of Birch Creek, river miles 0-0.5, just above the confluence with the Umatilla River (Figure 2).  The UAFHP staff worked in partnership with the ODFW Umatilla Habitat Project (1987-100-02) and Umatilla County Soil and Water Conservation District (UCSWCD) to implement this work.  ODFW was the lead agency on the project and CTUIR through this project provided funding assistance and technical expertise in implementing the project.  ODFW worked with the UCSWCD on project management for bid preparation and contractual requirements, oversaw the survey and design process and provided technical assistance.  CTUIR provided cash match and technical assistance on the design process, project implementation and cultural resource investigations for environmental compliance.

The project activities included removal of two abandoned, full channel spanning, concrete irrigation diversion dams that were fish barriers near the mouth of Birch Creek (Figure 9).  These dams limited the stream channel morphological function and the upstream and downstream movement of native migratory fish species which needed upstream accessibility to high quality spawning and rearing habitat in the headwaters of Birch Creek and its tributaries.  The approximate length of the project area reach was 1500 ft and bankfull width 32 ft.  Diversion dam #1 was located upstream from the confluence at river mile 0.5 and contained a concrete encased pipe with a jump height of 1.5 ft.  Dam #2 was located 100 yards upstream from dam #1 with a jump height of 3.8 feet.  In addition dam #2 contained a decadent three pool fish ladder which was located on the west bank of the dam; the dam acted as a control structure for the OR Dept. of Water Resources stream flow gauging station and also supports a wood bridge on an agricultural road.  The landowners would normally drive their heavy agricultural equipment through Birch Creek because the prior bridge couldn’t support the equipment weight.  The bridge was replaced with a longer fullspanning bridge providing improved channel sediment transport.  The bridge was built adequately for transporting heavy farm equipment across the stream channel eliminating the need for the landowner to transport heavy equipment across the pre-existing fjord.  The man-made structures were stream barriers, limiting the upstream and downstream movement of native migratory fish species like summer steelhead (Oncorhynchus mykiss), redband trout (O. mykiss), Pacific lamprey (Entosphenus tridentatus), and bridgelip sucker (Catostomus columbianus) which need upstream accessibility to prime rearing & spawning habitat in the headwaters of Birch Creek and tributaries.

An engineering firm specializing in stream restoration activities was hired in 2011 to provide surveys, engineering, and design.  The designs provided a solution to remove the fish barriers and provide implementation techniques for stabilizing the channel and banks in order to restore three miles of stream connectivity.  This project completed in 2012 restored fish passage, flood channel capacity, habitat fragmentation/connectivity, and habitat loss and the altered habitat structure and species composition was improved.  Enhancement techniques included concrete dam removal, bridge removal and replacement, rock and woody debris placement in channel and floodplain, road setback, channel reconstruction for increased in-stream habitat complexity and stabilization, and native plant and grass restoration.

[bookmark: _Toc397956041]Work Element Q: 100.  Construction Management
Work Element Title: Construction Oversight of the West Birch Creek Low Barrier Removal and Habitat Restoration Project
Milestone Deliverable: Construction Technical Oversight of the West Birch Creek Low Dam Removal and Habitat Restoration Project

A.  Review contractor bid documents.
B.  Award construction contract.
C.	Provide construction inspection and technical input to project.
D.  Recommend final approval.
Deliverable: E. Construction technical oversight of the Birch Creek Taylor Dam Removal and Habitat Restoration Project.

The West Birch Creek Low Barrier Removal and Habitat Restoration Project was located on private land along West Birch Creek (river miles 5.0-6.0).  This UAFHP staff worked in partnership with the ODFW Umatilla Habitat Project (1987-100-02) and the UCSWCD to implement this work.  ODFW was the lead agency on the project and CTUIR assisted with costs and technical expertise through implementation.  The ODFW worked with the UCSWCD on project management for bid preparation and contractual solicitation and management, and oversaw the survey and design process and provided technical assistance.  CTUIR provided cash match and technical assistance on the design process, project implementation and cultural resource investigations for environmental compliance.  

The project activities included removal of one abandoned, full channel spanning, concrete irrigation diversion dam, and restoration and protection of stream bed banks in agricultural lands (Figure 10).  The concrete dam was a barrier to fish passage under certain flow conditions and contributed to channel instability.  This dam limited stream channel morphological function and the upstream and downstream movement of native migratory fish species.  Removal of the diversion dam provided upstream accessibility to high quality spawning and rearing habitat at the headwaters of West Birch Creek and its tributaries.  With the removal of this structure on West Birch Creek, the flood channel capacity was re-established, connectivity restored, and habitat function and complexity improved.  Enhancement techniques included, but was not limited to, concrete dam removal, rock and woody debris placement in channel and floodplain, bank sloping, channel reconstruction for increased in-stream habitat complexity and stabilization, and native plant and grass restoration.
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[bookmark: _Ref389749110][bookmark: _Toc397956087]Figure 9.  Before-after photo points of the Birch Creek Taylor Diversion Dams Removal and Habitat Restoration Project, RM 0.0-0.5.
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[bookmark: _Ref389807461][bookmark: _Toc397956088]Figure 10.  Before-after photo points of the West Birch Creek Low Barrier Removal, RM 5.4.

[bookmark: Monitoring][bookmark: _Toc397956042]SYNTHESIS OF FINDINGS: DISCUSSION/CONCLUSIONS


[bookmark: _Toc397956043]Background/Rationale

The CTUIR-Umatilla Fisheries Habitat Program continues 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 of and diversity of riparian vegetation and 6) increasing macroinvertebrate abundance and diversity.  

Within the subbasin we have setup baseline monitoring to help understand relationships between our in-stream restoration efforts and aforementioned ecological processes.  In order to accomplish this we continue to conduct a combination of monitoring activities and methods included within the Umatilla Subbasin Fish Habitat Restoration Monitoring Plan located at the Pacific Northwest Aquatic Monitoring Partnership website (Citation URL: http://www.monitoringmethods.org/Protocol/Details/681 ).  This protocol is specific to physical monitoring (except for aquatic macroinvertebrate monitoring) and is continually being refined.  The protocol does not include any information on monitoring fish populations.  It is believed that measurable changes in physical habitat improvements are a predictor for improved changes to survival and productivity of various salmon and trout life stages.

Furthermore, in the context of habitat restoration actions, project staff must consolidate regional and local data in order to assist in project activities, such as local and regional project presentations, permitting, development of biological assessments and evaluations, design, pre- and post-project analysis, project effectiveness, and long-term biological and physical recovery response.  The Umatilla Anadromous Fish Habitat Project coordinates with multiple CTUIR and ODFW research projects that monitor and evaluate the success of the Umatilla Fisheries Program as a whole.  These projects deal with natural production monitoring (CTUIR Umatilla Basin Natural Production Monitoring and Evaluation Project; 1990-005-01 and ODFW Evaluation of Juvenile Salmonid Outmigration and Survival in the Lower Umatilla River; 1989-024-01) and are critical for evaluating natural production relative to sustainable habitat for salmonids.  This project utilized data from research projects in the basin to identify trends in response to habitat management actions which will help prioritize future restoration actions.  Juvenile production and adult spawn surveys from the above fish monitoring projects were used to examine relationships between production and restored function in the Umatilla River Basin and help to document fish benefits to restoration actions.  In addition to biological and physical monitoring, project staff further coordinated with the CTUIR Water Quality Program to attain water quality data as environmental baseline and response for project activities.

In 2012, the majority of monitoring conducted by the Umatilla Fish Habitat Project was done on Meacham Creek.  More specifically, the monitoring was focused on the 2011 Floodplain Restoration and In-stream Enhancement Project.  Due to the large nature of the project, the large scale changes expected and limited time, 2012 monitoring focused on this project.

[bookmark: _Toc397956044]Monitoring Objectives

1. Evaluate changes in water quality as a result of stream restoration within the Umatilla Subbasin
2. Evaluate changes in summer low flow periods as a result of stream restoration within the Umatilla Subbasin
3. Study changes in thermal regime as a result of stream restoration projects within the Umatilla Subbasin
4. Evaluate changes in riparian stands as a result of stream restoration projects within the Umatilla Subbasin.
5. Track changes in biotic and abiotic ecological process within the Umatilla Subbasin, specifically in and around restoration project areas.
6. Track the effectiveness of designed stream restoration features within the Umatilla Subbasin
7. Track the changes in macroinvertebrate populations and richness within the Umatilla Subbasin

[bookmark: _Toc397956045]Key Assumptions

Improvements in fish habitat and physical stream characteristics will result in improvements in sustainable fish populations.

[bookmark: _Toc397956046]Project Feasibility and Development Monitoring

Water Quality and Sediment Monitoring

CTUIR cost share operates with the USFS an automated water sampler (ISCO) near the mouth of Meacham Creek (RM 2.0).  Water samples are analyzed under subcontract at the USFS Water Quality Laboratory for turbidity, total suspended solids (TSS), total dissolved solids, and specific conductivity.  Data is entered into the CTUIR water quality data base.  About 1,460 samples are processed yearly for Meacham Creek and approximately 6,550 samples are processed for other locations on the CTUIR ceded lands.

Analyzed data can measure changes in suspended solids and turbidity from watershed activities, and is a good measure of water quality.  Samples for turbidity, TSS, and specific conductivity will be collected and transported to the USFS Water Quality Laboratory for analysis.  Sampling procedures and water quality analysis will conform to the stipulations included in the latest edition of EPA’s Water Quality Criteria (1986) and A Guide to the Sampling and Analysis of Water and Wastewater (1987).  All approved data is then uploaded to the CTUIR water quality data base semi-annually.  Figure 11 is a summarized turbidity plot from 2009 to 2012.  Meacham Creek is a low sediment input stream and not listed for turbidity, but this helps monitor for any significant changes in turbidity levels.  Monitoring will continue to be used for evaluating habitat project effectiveness from long-term project ground disturbance.  Major restoration actions were implemented in 2009, 2011, and 2013 on Meacham Creek 

The hydrological analysis for the Meacham Creek Floodplain Restoration and In-stream Enhancement Phase II Project RM 6-8.5 site were determined by evaluating the USGS average daily stream flow data (Tables 6, 7 and 8).  The annual flood-frequency analysis for the gage data was performed using the USGS PeakFQ software package (USGS 2006), which follows the Bulletin 17B methods.  Discharge estimates for the Meacham Creek Floodplain Restoration and In-stream Enhancement Phase II RM 6-8.5 Project area were reduced from the recorded flows and calculated statistics at the USGS stream gage by applying the gage transfer equation using the ratio of the applicable drainage areas (OWRD 2006).  The results from the hydrological analysis were incorporated into a hydraulic model to evaluate the existing adequacy of the 100-year flood protection to the Union Pacific Railroad (UPRR).  In addition, the hydraulic model is used to evaluate the potential risks to the UPRR and restoration action response associated with changes 
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[bookmark: _Ref396138251][bookmark: _Ref346883093][bookmark: _Toc397956089]Figure 11.  Meacham Creek turbidity plot (NTU’s), 2009-2012. 
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[bookmark: _Ref396138295][bookmark: _Toc397956090]Figure 12.  Number of events whereas during a 3-day period from June to August when minimum turbidity of 30 NTU is exceeded, Umatilla River Water Years 2002-2013.


in geomorphic, hydrologic, hydraulic, and habitat characteristics of the stream from removing levees and spur dikes throughout the project area.

Characteristic flows represent the typical range of flows that can be expected in a stream or river during the hydrologic year.  Characteristic flows, shown in Table 6, include average annual flow, seven-day average low flow, and one-day average flood flow.

Monthly flows represent the range of flows to be expected during each month of the year.  These flows, shown in Table 7, include average monthly mean, minimum, and maximum flows.

[bookmark: _Ref396200921][bookmark: _Toc397956071]Table 6.  Characteristic Flows for Meacham Creek at the Meacham Creek Floodplain Restoration and In-stream Enhancement Phase II RM 6-8.5 Project.
	Average Annual Flow (cubic feet/second
	197

	Seven-Day Average Low Flow (cubic feet/second
	8.8

	One-Day Average Flood Flow 2 Year RI (cubic feet/second
	2,230

	Bankfull Flow 1.5 RI (cubic feet/second
	1,761



[bookmark: _Ref396201744][bookmark: _Toc397956072]Table 7.  Monthly Flows for Meacham Creek at the Meacham Creek Floodplain Restoration and In-stream Enhancement Phase II RM 6-8.5 Project.
	
	Monthly Flow (cubic feet/second)

	
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep

	Mean
	15
	70
	191
	262
	359
	508
	586
	363
	126
	13
	12
	12

	Minimum
	8
	11
	18
	22
	27
	134
	228
	58
	22
	12
	7
	7

	Maximum
	29
	323
	582
	724
	1,074
	1,016
	1,185
	1,028
	483
	52
	21
	17



Flood flows represent the high flows that can be expected at different recurrence intervals.  These flows, shown in Table 8, are instantaneous peak flood flows to be used in the Project design.

[bookmark: _Ref396201893][bookmark: _Toc397956073]Table 8.  Flood Flows for Meacham Creek at the Meacham Creek Floodplain Restoration and In-stream Enhancement Phase II RM 6-8.5 Project.
	
	
	Recurrence Interval Flow (cubic feet/second)

	
	
	5 Year
	10 Year
	25 Year
	50 Year
	100 Year
	500 Year

	Peak Flood
	
	3,561
	4,552
	5,941
	7,082
	8,322
	11,665



[bookmark: _Toc397956047]Project Implementation/Compliance Monitoring

Photo Point Documentation 

Protocol: CTUIR-Umatilla Basin Photo Points (URL Citation: https://www.monitoringmethods.org/Method/Details/1313

Photo point monitoring intensity varies depending on the magnitude of size and project type.  We conduct selected photographic data points from about 150 photo locations over 24 habitat restoration project areas or conservation easement locations completed or managed by CTUIR.  Photo points are taken prior to project initiation in order to capture pre project conditions and project progression.  If possible photos will be taken showing high and low flow conditions.  During project construction photos are taken in order to capture major changes within the project area.  After project completion, photos are repeated opportunistically to capture major changes or during bankfull plus events, low flows and/or every 2-5 years.  New projects typically have a higher intensity of photo point monitoring due to the high level of changes that can occur.  

Currently, CTUIR is heavily monitoring the 2009 Meacham Creek Levee Removal Project (RM 5-6) and Meacham Creek Floodplain Restoration and In-stream Enhancement Project (RM 6-7.1) completed in 2011.  Photo point sites are set up in order to track the progression of landscape features (i.e. vegetation, channel morphology) of past, present and future projects (i.e. Figure 13).  Repeatable photo point documentation is used to monitor and quantify the general magnitude of change in habitat characteristics to distinguish trends and determine the relation to habitat enhancement projects as a means of effectiveness monitoring.  Besides monitoring the Meacham Creek Project, CTUIR continues to use photo point monitoring to assess changes on past projects on Meacham Creek, Birch Creek, the Umatilla River, Wildhorse Creek and McKay Creek.

The CTUIR (Confederated Tribes of the Umatilla Indian Reservation)-Umatilla Basin Photo Points Method is based off of the 2002 USDA "Photo Point Monitoring Handbook" by Frederick C. Hall (http://www.fs.fed.us/pnw/pubs/gtr526/gtr526A1.pdf ).  Photo points are uploaded and archived in the CTUIR photo point database depository (http://intranet/resources/dnr/fisheries/Photo%20Points/Forms/AllItems.aspx ) for comparable visuals for tracking physical appearance changes over time.  This database is currently only accessible by CTUIR staff.

[bookmark: _Toc397956048]Action Effectiveness Monitoring

Physical and Ecological Assessment of Habitat Actions-Meacham Creek Case Study

Following completion of the Meacham Creek Floodplain and In-stream Enhancement Project RM 6-7.1 a detailed monitoring design was developed in 2012 to assess effectiveness of restoration actions addressing limiting factors and ecological concerns identified for Meacham Creek.  Monitoring of hydrologic and geomorphic conditions, aquatic habitat, and fish distribution were conducted between 2009 and 2012.  In addition, there has been pre- and post-implementation monitoring of the Meacham Creek Floodplain and In-stream Enhancement Project RM 6-7.1 from 2009 to 2012.  In 2012, CHaMP baseline surveys were completed for three reaches on Meacham Creek.

Columbia Habitat Monitoring Program (CHaMP) Habitat Surveys

Utilizing the CHaMP protocols, Meacham Creek baseline conditions were surveyed in July 2012 to assess both the physical and biological state of three sites over time at an untreated reach where future actions are expected to occur (future project site; RM 2.5 to 3.0), treated reach (Meacham Phase I Project area; RM 5.5 to 6.0), and untreated reach (non-treatment control; RM 8.5 to 9.0).  These surveys were selected to establish baseline geomorphic and aquatic habitat conditions in reaches which can be used for detecting change and evaluating the effectiveness of restoration actions over time.  The data collected as part of these surveys provided a range of topographic, hydrologic, geomorphic, and aquatic information for which analyses can be undertaken and metrics reported beyond the metrics associated with the CHaMP protocols.  Below is a summary of sediment, hydraulics, and geomorphic features within the three sites surveyed (Figure 14 and Figure 15).  For a complete description of the methods and results of the 2012 CHaMP Baseline Surveys, refer to the Meacham Creek CHaMP Monitoring 2012 Baseline Report (Tetra Tech 2013a).  

	Before
	After

	[image: C:\Users\keithk\Desktop\OWEB Completion Report Info\Photos submitted\MCR Site 5D_4-5-11_329pm.jpg]
	[image: C:\Users\keithk\Desktop\OWEB Completion Report Info\Photos submitted\MCR Site 5D_6-14-12_1054am.JPG]

	[image: C:\Users\keithk\Desktop\OWEB Completion Report Info\Photos submitted\MCR Site 12U_4-29-11_1244pm.jpg]
	[image: C:\Users\keithk\Desktop\OWEB Completion Report Info\Photos submitted\MCR Site 12U_5-9-12_1221pm.JPG]

	[image: C:\Users\keithk\Desktop\OWEB Completion Report Info\Photos submitted\MCR Site 25D_5-3-11_120pm.jpg]
	[image: C:\Users\keithk\Desktop\OWEB Completion Report Info\Photos submitted\MCR Site 25D_5-8-12_234pm.JPG]


[bookmark: _Ref396226133][bookmark: _Toc397956091]Figure 13.  Before and after photos of the Meacham Creek Floodplain Restoration and In-stream Enhancement Project RM 6-7.
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[bookmark: _Ref397523504][bookmark: _Toc397956092]Figure 14.  CHaMP sediment and hydraulics comparisons between selected Meacham Creek locations.  The locations selected for monitoring included between RM 2.5 to 3.0 (Lower Site; future treatment reach, RM 5.5 to 6 (Middle Site; treated reach) and RM 8.5 to 9 (Upper Site; untreated reach).



[image: ]
[bookmark: _Ref397523510][bookmark: _Toc397956093]Figure 15.  CHaMP geomorphic assessment comparisons between selected Meacham Creek locations.  The locations selected for monitoring included between RM 2.5 to 3.0 (Lower Site; future treatment reach, RM 5.5 to 6 (Middle Site; treated reach) and RM 8.5 to 9 (Upper Site; untreated reach).

Meacham Project Phase I Pre- and Post-Implementation Monitoring Assessment

The monitoring assessment utilized the data from 2012 CHaMP surveys within the three reaches for analyses and comparisons.  Data evaluated in these analyses included topographic and aquatic habitat characteristics from the CHaMP surveys, one-dimensional hydraulic modeling results, high-resolution aerial photography, light detection and ranging (LiDAR) imagery, pebble counts, LWD counts, and field observations of redds (Tetra Tech 2013b).  Repeat topographic survey data in 2011, 2012, and 2013, observations of redds from 2009 to 2012, and snorkel surveys in 2012 were used to evaluate changes in aquatic habitat and fish distribution.

Potential spawning habitat for the Lower, Middle and Upper CHaMP sites as well as the Meacham Creek Floodplain Restoration and In-stream Enhancement Project (RM 6-7.1) was identified using spawning habitat depth and velocity preferences (Tetra Tech 2012b), one-dimensional hydraulic modeling, and model integration with spawning preferences.  Spawning preferences were determined by life history descriptions and habitat utilization information gathered by the CTUIR and Tetra Tech.  Utilizing the results from modeling, spatial analyses were performed to delineate potential spawning areas that satisfied the preference criteria at the range of flows when spawning typically occurs.

Hydraulic modeling was completed with a one-dimensional steady flow program developed by the United States Army Corps of Engineers (ACOE), commonly referred to as HEC-RAS.  The stream flow data for Meacham Creek used in the HEC-RAS model was from a U.S. Geological Survey (USGS) stream gage near Gibbon, Oregon (14020300; referenced above), which has operated since 1975.  Discharge estimates for the Monitoring Assessment reaches were reduced from the recorded flows at the USGS stream gage by applying the gage-transfer equation using the ratio of the applicable drainage areas (OWRD 2006).

[bookmark: _GoBack]Depth and velocity preferences were modeled for three potential spawning flows that represent the range of flows for the spawning periods of summer steelhead-rainbow trout, spring Chinook salmon, and bull trout.  The low flow spawning conditions were calculated as the mean low flow for August through September [8 to 9 cubic feet per second (cfs)].  The middle flow spawning conditions represent moderate flows throughout the spawning period (104 to 119 cfs).  The high flow spawning conditions were calculated as the mean of the maximum flows for the period March to May over the period of record (1,456 to 1,761 cfs).  Water surface elevations and water velocities were modeled for each of the three flows.  

Based on the habitat utilization preferences for fish species of interest, water depths of 0.4 to 2.7 feet (ft) and velocities of 0.2 to 1.6 ft/second (sec) were selected.  Spatial analyses were completed to model, identify, and delineate areas of preferred depth and velocity at each of the three flows listed above.  The potential spawning habitat areas identified were those that satisfied the preference criteria for modeled flow depth and velocity at any or all of the three representative flows.

Model validation and calibration was undertaken by evaluating modeled outputs versus field observations of Chinook redds collected by the CTUIR from 2009 to 2012.  The locations of these observations were included on the map to provide a visual comparison with the potential spawning areas identified by the modeling.

Similar to the potential spawning habitat methods, modeling was completed for potential rearing habitat areas at the Lower, Middle, and Upper sites and Meacham Creek Floodplain Restoration and In-stream Enhancement Project (RM 6-7.1).  The potential rearing habitat was identified using habitat depth and velocity preferences (Tetra Tech 2012b), HEC-RAS modeling results, and model integration with rearing habitat preferences.

Based on the habitat utilization preferences for fish species of interest for rearing habitat, water depths of 0.8 to 3.0 ft and velocities of 0.2 to 1.6 ft/sec were selected.  The potential rearing habitat areas identified were those that satisfied the preference criteria for modeled flow depth and velocity at any or all of the three representative flows.

Based on modeling results a significant amount of habitat was created from implementation of the Meacham Creek Floodplain and In-stream Enhancement Project (RM 6-7.1).  Potential spawning area went from 0.5 acres to 2.1 acres (320% increase; Figure 16 and Figure 17) and potential rearing area went from 0.1 acres to 6.3 acres (6,200% increase; Figure 18 and Figure 19)[Table 9].

Benefits to Target Salmon Species

The Meacham Creek Restoration and In-stream Enhancement Project RM 6-7.1 was implemented to address the limiting factors of flow, temperature, and habitat simplification for cold-water fish including listed Mid-Columbia River Steelhead and Columbia River bull trout, and spring Chinook salmon, Pacific lamprey and other resident fish.  The newly created channel provides a significant increase in habitat diversity and hiding cover that salmonids and resident fish can take advantage of immediately (Table 9).  The new channel was constructed across the floodplain with increased channel complexity and length, which resulted in a decreased gradient and overall flow velocity.  The channel bed elevation was constructed higher than the existing channel and overbank flows are more accessible to the floodplain.  With an increase in floodplain connectivity and channel complexity there is an increased connection between the surface 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 project restoration 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).

[bookmark: _Ref397525182][bookmark: _Toc397956074]Table 9.  Geomorphic characteristics, floodplain connectivity and sediment comparisons RM 6.0 to 7.1 (2009-2012).
	Limiting Factor
	Metrics
	RM 6.0 to 7.1

	
	
	2009 Baseline
	2012 Phase II Survey and As-Built

	In-Channel
Characteristics
	Primary Channel Length (ft)
	6,050
	6,560

	
	Secondary Channel Length1/ (ft)
	1,830
	9,220

	
	Bankfull Width (ft)
	99
	96

	
	Bankfull Depth (ft)
	3
	2.0

	
	Bankfull Cross-Sectional Area (ft2)
	297
	187

	
	Width/Depth Ratio (Wbkf/Dbkf)
	33
	49

	
	Gradient (ft/ft)
	0.0086
	0.0078

	
	Sinuosity (Lc/Lv)
	1.1
	1.2

	
	Average Meander Length (ft)
	1,550
	1,490

	
	Braided-Channel Ratio 
	1.1
	1.1

	
	Channel Complexity Index
	0.0010
	0.0030

	
	Pool-to-Pool Spacing (ft)
	778
	353

	
	Percent Pool Area (%)
	28
	26

	
	Relative Habitat Abundance – Percent Riffles | Glides (%)
	72 | 0
	57 | 17

	
	Relative Feature Abundance2/
	--
	39

	
	LWD Counts3/
	--
	964

	Floodplain
	Percent of Floodplain Disconnected (%)
	33.7
	11.6

	
	Floodplain Inundation (acres)
	60
	80

	
	Relative Abundance of Floodplain Habitats (acres)
	14.3
	12.6

	
	Channel Migration Rate (ft/yr)
	2 - 16
	2 - 16

	Sediment
	Sediment Size Distribution, in channel – D50 (mm)
	68
	--

	
	Sediment Size Distribution, in bars – D50 (mm)
	--
	48

	
	Sediment Size Distribution, in floodplain 
	Poorly to well‐graded gravel with sand and cobbles with little or no fines.
	Poorly to well‐graded gravel with sand and cobbles with little or no fines.

	
	Threshold Grain Size and Transport Rate (mm)
	78
	51

	
	Fine Sediment Percentage in Bed Material (%)
	4
	0-12

	
	Scour | Deposition (cy)
	--
	21,440 | 7,800

	
	Relative Abundance of Spawning Habitat (ft2)
	0.5
	2.1

	
	Relative Abundance of Rearing Habitat (ft2)
	0.1
	6.3


1/ Includes off-channel habitat length.
2/ Includes LWD structures with two or more pieces and boulder clusters. The 2013 Phase II As-built quantity includes both Phase I and Phase II structures.
3/ Quantity based on LWD count in design plans and does not include preexisting LWD. The 2013 Phase II As-built quantity includes both Phase I and Phase II LWD.
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[bookmark: _Ref397524274][bookmark: _Toc397956094]Figure 16.  Potential spring Chinook salmon, summer steelhead and bull trout spawning habitat determined from modeled depth and velocity preferences before Meacham Creek Floodplain Restoration and In-stream Enhancement Project: potential spawning habitat and observed redds 2009.
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[bookmark: _Ref397525070][bookmark: _Toc397956095]Figure 17.  Potential spring Chinook salmon, summer steelhead and bull trout spawning habitat determined from modeled depth and velocity preferences following Meacham Creek Floodplain Restoration and In-stream Enhancement Project: potential spawning habitat and observed redds 2012.
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[bookmark: _Ref397525117][bookmark: _Toc397956096]Figure 18.  Potential spring Chinook salmon, summer steelhead and bull trout rearing habitat determined from modeled depth and velocity preferences before Meacham Creek Floodplain Restoration and In-stream Enhancement Project: potential rearing habitat 2009.
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[bookmark: _Ref397525122][bookmark: _Toc397956097]Figure 19.  Potential spring Chinook salmon, summer steelhead and bull trout rearing habitat determined from modeled depth and velocity preferences following Meacham Creek Floodplain Restoration and In-stream Enhancement Project implementation: potential rearing habitat 2012.
Meacham Creek Geomorphic-Hyporheic Flow Study

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

Introduction

CTUIR recently completed a large scale restoration project on Meacham Creek (RM 6-7.1) that included, but is not limited to, channel realignment (re-meandering), reconstruction, addition of large woody debris and flood plain reconnection.  This project has many goals, as portrayed throughout this document, one of which is to enhance hyporheic exchange and create thermal refugia for rearing salmonid juveniles during summer low flow periods. 

The Meacham Creek Geomorphic-Hyporheic 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 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 ground the rate and magnitude of surface water - groundwater exchange and groundwater residence time 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 temperature loggers and water level loggers to measure changes in the surface and subsurface water elevation and 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.

This research is in partnership with Montana State University (MSU) and will be a critical first step in understanding the efficacy of conventional restoration strategies for hyporheic rehabilitation.  Efforts will provide a first empirical test of whether geomorphic restoration is cost effective means of managing water temperature in streams that violate EPA’s water temperature standards for the region and nationally.  This research will also provide the first reach-scale evaluation of a stream restoration specifically implemented to meet the objectives of hyporheic restoration and temperature mitigation.  Finally, this work would serve as a model for partnership between academia and managers in developing research-based monitoring strategies that facilitate learning and thus adaptive identification of effective structural and process-based restoration strategies for reestablishing vertical connectivity (Ward 1989, Stanford and Ward 1993) by restoring hyporheic hydrology in river ecosystems.

[bookmark: _Toc179014427][bookmark: _Toc179091577][bookmark: _Toc179092018][bookmark: _Toc195346467][bookmark: _Toc195410518]Results

Groundwater Modeling Methods and Preliminary Model Analysis
In late 2010 and early 2011, groundwater hydrology of the baseline and restored channel alluvial aquifers was modeled using the USGS groundwater modeling software MODFLOW (Harbaugh, 2005), where the main input into the aquifer was the water surface elevation of the creek plan form.  Surface water elevation was derived from first-return LiDAR for the baseline condition, and under the restored condition it was based on "filling" the design channel pools and the riffle ground 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 surface.  Once the potentiometric flow surface was developed, subsurface flow path lines through the potentiometric flow field were generated by releasing "particles" along the creek using the USGS solute modeling software MODPATH (Pollock, 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 the site (Figure 20), 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 gross hyporheic exchange may either increase or decrease, depending on the change in hydraulic conductivity (Figure 21).
  
Groundwater Elevation and Temperature Monitoring
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 U20-001-01 [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 deployed six weeks before the restoration project began, and another twelve were deployed just prior to diversion of flow to the new channel, and two were install in July 2012; 22 well loggers remain deployed, while the remainder were either accidentally broken during construction or were removed during construction or prior to the onset of seasonal high flows.  

Results from the initial MODFLOW modeling (Figure 20) were used to select well locations that captured the expected range of hyporheic residence times across the alluvial aquifer, both prior to and after channel realignment.  Because daily and seasonal temperature signals are useful tracers of groundwater movement as well as indicators of systematic changes in the temperature status of water as it moves through the hyporheic zone (Arrigoni et al., 2008; Hoehn & Cirpka, 2006; Stonestrom & Constantz, 2003), it is expected changes in the patterns of water temperature across this well network that reflect the restructuring of hyporheic hydrology within the alluvial aquifer.

Surface Water Temperature Monitoring
In 2011 thirty temperature loggers were deployed in surface water features along the restored stream channel prior to diversion of flow into it (Onset HOBO Pendant Temperature/Light Data Logger model 64K - UA-002-64 (accurate to 0.53 °C), or Maxim Dallas  iButton model DS1922L (accurate to 0.5 °C) encased in waterproof resin (sold 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 far-removed from the channel.  In 2012, 54 surface water temperature loggers were deployed (Figure 22).  Twenty-eight of those were placed in the main flow of Meacham Creek along the restored reach at hydrologic breaks roughly corresponding to typically-defined aquatic habitat features (e.g. pool, riffle, etc.).  The remaining temperature loggers were deployed in groundwater upwelling features similar to 2011.  In September 2012, all of the surface water loggers in the main channel were removed to protect them from being lost away in high winter flows.  However, all of the loggers in off-channel springs far from the main channel were re-deployed after being downloaded.  In addition, a temperature logger was placed in the open channel flow bolted to a bedrock outcrop.  Theses latter deployments were to record over-winter temperatures and capture the full seasonal cycle of water temperature variation at the restoration site.
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[bookmark: _Ref397583429][bookmark: _Toc397956098]Figure 20.  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.
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[bookmark: _Ref397583518][bookmark: _Toc397956099]Figure 21.  Simulated hyporheic flow-path residence time distributions based on MODFLOW groundwater models depicted in Figure 1.
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[bookmark: _Ref397583622][bookmark: _Toc397956100]Figure 22. The location of surface water temperature logger and groundwater monitoring wells at the Meacham Creek Restoration site in 2012.

Radon-222 activity and geochemistry
To verify groundwater residence times predicted the hydrologic model will be to evaluate observed vs. simulated distributions of hyporheic water residence time across the site, post-restoration.  Radon-222 concentration is a reliable indicator of subsurface water residence time up to ~20 days (Hoehn and Cirpka 2006, Lamontagne and Cook 2007).  In October 2011, we measured Radon-222 activity and collected geochemistry samples at twenty wells, five open channel locations, and four spring brook source waters using methods described by Schubert et al. 2006.  In March 2013 repeat sampling for radon-222 and geochemistry was repeated at all wells and three open channel locations.  Geochemistry data will be used to determine the magnitude of mixing between hyporheic and deep groundwater (Freeze and Cheery 1979, Hoehn and Cirpka 2006, Jones et al. 2008), a prerequisite for estimating hyporheic residence time from Radon-222.  An additional value that is required to determine residence time using radon-222 is the equilibrium concentration of the dissolved gas on the aquifer of interest.  This value is related to radon-222 production by the aquifer material, and is generally idiosyncratic to the system in question; hence literature values do not serve well.  Therefore, 8 250 ml pickling jars have been filled up completely with aquifer material from the study material and degassed tap water.  After six weeks, samples from the middle of the volume of sediment will collected and the concentration of radon will be measure by scintillation counter.  This method has proved reliable in similar studies (Sebastian LaMontange, personal communication, March 2013).

Database

A database containing over 1.7 million records has been created from the data collected to date. The database software being used is PostgreSQL 9.1.8 (www.postgresql.org), a powerful enterprise-capable database that is spatially-enabled, allowing retrieval of data in ESRI shapefile format.  The database has been carefully designed to allow retrieval of temperature or water level information by date range, location, data logger serial number, data logger make, etc.

A database containing over 1.7 million records has been created from the data collected to date. The database software being used is PostgreSQL 9.1.8 (www.postgresql.org), a powerful enterprise-capable database that is spatially-enabled, allowing retrieval of data in ESRI shapefile format.  The database has been carefully designed to allow retrieval of temperature or water level information by date range, location, data logger serial number, data logger make, etc.  Surface water temperature data through 2012 were added to a PostgreSQL database.  All groundwater temperature and water level data through 2012 were 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 spatially-referenced measurements for use in a GIS.  By the end of 2012 there were 1.7 million temperature and water level records in the database; these data are the sum of continuous hourly measurements in 22 wells, and about 30 surface water locations each summer since 2011.

Since PostgreSQL adheres to the SQL standard (http://www.postgresql.org/docs/current/interactive/features.html), this database can easily be transferred to any SQL-based webserver to enable sharing of the data collected.

Synthesis of Findings: Discussion/Conclusions

Results to Date: Work on the Groundwater and Surface Water Hydrologic and Temperature Monitoring is ongoing, and aside from the preliminary hydrologic modeling, no substantive results are yet available.  However, observation of over 25 groundwater upwelling features along the restored channel demonstrated that there has been a shift in groundwater hydrology at the restoration site (Figure 23).  These features include a range of types from strongly flowing springs to seeps along the downstream margin of point bars marked by filamentous algae growing in these nutrient-enriched 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 hydrology (Figure 24).  It is expected 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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[bookmark: _Ref397583710][bookmark: _Toc397956101]Figure 23. The location of easily observed groundwater upwelling features along the restored reach of Meacham Creek observed in summer 2012.

Macroinvertebrate Study

Abstract

Macroinvertebrate assemblage structure is being used as a tool for the bioassessment of the effectiveness of the Meacham Creek Floodplain Restoration and In-stream Enhancement Project (RM 6-7.1; Phase I) restoration.  Macroinvertebrates have been sampled annually at six sites in Meacham Creek from 2005 and onward.  In addition, in 2007 sites were sampled on the North Fork Umatilla River that serves as a relatively pristine reference site.  Five macroinvertebrate metrics are being used to describe the condition of the stream reaches being sampled.  The Meacham Creek sites and sampling follow a BACI (Before-Afer-Control-Impact) design with sites found both within (Impact) and outside (Control) of the restoration project area and sampling occurring both before and after restoration at all sites.  At this time only the before restoration data has been analyzed, not enough data has been collected from the post-restoration period for analysis.  The prediction for differences in macroinvertebrate metrics between impact and control sites before restoration is that the sites will not differ in either mean metric values or in trajectories of change through time.  As predicted no significant differences were found between control and impact sites during the before restoration period in mean metric values.  In addition, none of the metrics showed any significant linear changes through time for the before restoration period at either the impact or control sites.  These results indicate that the BACI design is a robust design for examining the effectiveness of the Meacham Creek Phase I restoration.  Macroinvertebrate samples were collected in 2013 and are currently being processed.  Plans are being drawn up to continue sampling at the same six sites on Meacham Creek in the future allowing for post-restoration comparisons to be made.
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[bookmark: _Ref397583815][bookmark: _Toc397956102]Figure 24.  An actively flowing groundwater spring and seep (note filimentaous algae growing in nutrient-rich outflow) along the restored reach of Meacham Creek in summer 2012.

Intent of Research

The intent of the macroinvertebrate research is to assess the effectiveness of the Meacham Creek Phase I restoration efforts administered by the Confederated Tribes of the Umatilla Indian Reservation (CTUIR).

Macroinvertebrate assemblage structure can be used as an indicator of stream reach quality and is a useful tool for assessing the effectiveness of restoration projects (Miller et al. 210).  In 2005 an agreement was reached between CTUIR and Oregon State University (OSU) to begin an assessment of the condition of Meacham Creek in the Phase I project area.  Two types of sites and two periods of sampling were outlined at this time. The site types include three sites within the Phase I project area (i.e., “impact” sites) and three sites outside of the project area that are subject to standard management practices in the Meacham Creek drainage (i.e., “control” sites).  The two time periods of sampling were before Phase I restoration commenced (from 2005 to 2010) and after restoration (from 2011 onward). On further consideration with CTUIR a third type of site (“reference” sites; sites that are in relatively pristine conditions) was added to the sampling program in 2007.  These sites are located in the Umatilla subbasin on the North Fork Umatilla River.

This sampling program follows a Before-After-Control-Impact (BACI) design which provides a powerful means of inference in regards to the impact of land management and other human activities on ecosystems (Downes et al. 2002).  The addition of the reference sites on the North Fork Umatilla provides an important comparison of the condition of Meacham Creek (both pre- and post-restoration) relative to the condition of a nearly pristine stream in the Umatilla subbasin.  In addition, sampling in the North Fork Umatilla allows an examination of the temporal variability of macroinvertebrate assemblages in the absence of extensive human impacts as well as allowing for a tracking of any directional change through time resulting from climatic cycles (e.g., ENSO) and climate change.

Macroinvertebrate Site Locations

Six sites were located on Meacham Creek as macroinvertebrate collection sites.  Three sites were located within the Phase I restoration area and three control sites were located outside that area.  Two of the controls were located upstream of the restoration project area and one was located downstream.  Control sites were located based upon land ownership, ease of access to the stream, and physical similarity of the reach to the project area.  As a reference, two sites were located on the relatively pristine North Fork Umatilla River.  Site locations are illustrated in Figure 25 and Figure 26, and their coordinates are given in Table 13.

Macroinvertebrates were sampled annually starting in 2005 with the exception of the North Fork Umatilla sites.  Sampling did not begin at these sites until 2007; in addition, in 2011 it was decided that two sites on the North Fork Umatilla was redundant and therefore North Fork 2 was dropped from the sampling regimen.  Macroinvertebrates were sampled in late summer (mid-August to late September) each year.

Methods

Macroinvertebrates were sampled in the field following modified EPA EMAP protocols for targeted riffle sampling (Peck et al. 2006).  Study reaches were defined as 100m long stretches of stream with the downstream end at the GPS location.  Eight sampling locations were randomly located in riffle habitat at each study reach.  Macroinvertebrates were collected at each of these locations by placing a D-frame net (500 μm mesh) firmly against the substrate and scrubbing by hand all cobble and larger sized rocks in an 0.09m2 area just upstream of the net.  After these rocks had been scrubbed and set aside the same area was agitated by foot for 30 seconds.  Each of the 8 samples was composited in the field into a single large sample for each study site and preserved in 90% ethanol.  In the laboratory samples were spread over a 30x20 cm Caton sorting tray and subsamples representing 3% of the area of the tray were randomly taken.  Invertebrates were picked from subsamples until at least 500 organisms had been counted from the subsamples.  These invertebrates were identified to genus (for most insects) and order or family (for most non-insect invertebrates) using published keys (Merritt et al. 2008; Thorp and Covich 2010, Wiggins 2000).
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[bookmark: _Ref397667762][bookmark: _Toc397956103]Figure 25.  Google Earth image of the six macroinvertebrate sampling sites on Meacham Creek.  Control sites are illustrated with yellow thumbtacks and sites within the Phase I project area with blue.  The Phase I project boundaries are illustrated with flags. Image downloaded 3/18/14.
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[bookmark: _Ref397667783][bookmark: _Toc397956104]Figure 26.  An expanded Google Earth image of the Meacham Creek macroinvertebrate study sites designed to show the location of two study sites on the North Fork Umatilla River.  Image downloaded on 3/18/14.
[bookmark: _Toc397956075]Table 10.  Location of the six macroinvertebrate sites on Meacham Creek, the Phase I project boundaries, and the two macroinvertebrate sites on the North Fork Umatilla River.

	Name
	Location

	Downstream Control
	45° 40’ 34.58”  118° 21’ 56.47”

	Phase I Lower Project Boundary
	45° 38’ 21.55”  118° 21’ 25.19”

	Project Site 1
	45° 38’ 15.36”  118° 21’ 23.66”

	Project Site 2
	45° 37’ 56.70”  118° 21’ 22.10”

	Project Site 3
	45° 37’ 35.38”  118° 21’ 23.71”

	Phase I Upper Project Boundary
	45° 37’ 25.69”  118° 21’ 19.79”

	Upstream Control 1
	45° 37’ 21.74”  118° 21’ 19.16”

	Upstream Control 2
	45° 36’ 34.40”  118° 21’ 06.90”

	North Fork Umatilla 1
	45° 43’ 36.24”  118° 10’ 57.57”

	North Fork Umatilla 2
	45° 43’ 38.33”  118° 10’ 29.88”




Metrics:  Five macroinvertebrate metrics are being used to characterize the condition of Meacham Creek at each of the study site locations. These metrics are all expected to change in response to the Phase I restoration. One metric in particular, Inferred Temperature, is relevant to one of the major goals of the Phase I restoration which is reduction in stream temperature. The metrics and their calculations are:

1) Assemblage Tolerance Index (ATI).  This metric was developed by the US Environmental Protection Agency using macroinvertebrate and human disturbance data from the US EPA EMAP survey of over 1100 sites in the western US (Whittier and Van Sickle 2010).  To develop this metric tolerance values were assigned to individual macroinvertebrate taxa by relating their abundance to a synthetic human disturbance index.  The human disturbance index was based upon nine variables from three general classes related to the lotic environment – water quality, physical habitat at the sample reach, and human activity in the sampled watershed above the sample reach (Whittier and Van Sickle 2010).  The ATI is an average tolerance value for the macroinvertebrate assemblage at a study site weighted by the relative abundance of each taxon:
ATI = Σ(TVi x RAi),
where TVi is the tolerance value of taxon “i” and RAi is its relative abundance within the assemblage.  

Tolerance values for taxa are scaled from 0 to 10 with sensitive taxa having low tolerance values and tolerant taxa having high tolerance values.  With improvement of conditions within a restored reach the ATI score is expected to decrease (as the relative abundance of sensitive taxa increases).

2) Inferred Temperature.  This metric was developed by the Oregon Department of Environmental Quality using macroinvertebrate and temperature data from 328 sites throughout Oregon (Huff et al. 2006).  This metric was developed and is calculated in a similar fashion as the ATI.  From the 328 sites, invertebrate taxa were assigned an optimal temperature based upon their abundance and the average of the daily maximum water temperature for the warmest 7-day period.  The inferred temperature metric is calculated as:
Inferred Temperature = Σ(TempOpti x RAi),
where TempOpti is the temperature optima for taxon “i” and RAi is its relative abundance.

Summing these values across all taxa within an assemblage provides an “inferred temperature,” which is the water temperature estimated based upon a site’s assemblage composition.  Huff et al. (2006) found a good fit between inferred temperatures and actual water temperatures (measured using dataloggers) for the Oregon data set.  However, they found that in relatively warm systems, macroinvertebrate assemblages tended to underestimate actual maximum water temperatures and in cold systems macroinvertebrates tended to overestimate maximum water temperatures.  In his bio-assessment of a restoration project in the Grande Ronde watershed that involved channel reconstruction, Whitney (2007) found this metric to be responsive to the restoration efforts.  Given that temperature reduction is one of the major goals of the Phase I Meacham Creek restoration, this metric is particularly relevant to our bio-assessment.

3) Assemblage Diversity.  Assemblage diversity is a function of both taxa richness and the relative abundance of each taxon.  Shannon diversity (H’) is the specific diversity metric calculated for the Meacham Creek macroinvertebrate data:
H’ = -Σpilogepi,
where pi is the relative abundance of species “i”.  

Diversity is predicted to increase with increasing habitat quality (Karr and Chu 1999).

4) Taxa Richness.  This is a simple count of the number of taxa found in the macroinvertebrate assemblage at each reach.  Taxa richness is predicted to increase with increasing environmental quality (Karr and Chu 1999; Whitney 2007).

5) Mayfly-Stonefly-Caddisfly (Ephemeroptera-Plecoptera-Trichoptera, EPT) Taxa Richness.  This metric is a count of the number of taxa found within these three orders of aquatic insects.  Taxa within these three groups are generally sensitive to a variety of human impacts, and thus their taxa richness is predicted to increase with increasing stream habitat quality (Karr and Chu 1999).

Statistical Analyses: Currently, only pre-restoration data have been analyzed.  Not enough data has been collected at this time to conduct post restoration analyses.  The statistical approach used follows the BACI design and makes comparisons between the project area sites (Impact sites) and the control sites during two time periods, pre-restoration (2005 to 2010) and post-restoration (2011 and on). 

Before restoration takes place it is predicted that impact and control sites will not differ in either the mean value of the metrics or in the direction or rate of change through time in those metrics.  In contrast, after restoration has occurred it is predicted that impact reaches will change through time (reflecting an improvement in stream reach conditions), while control reaches will show little to no differences through time.

To determine whether control and impact sites differed significantly in mean metric values before restoration, t-tests were conducted for each metric.  Data were transformed to meet the assumptions of normality when necessary.  To determine whether control and impact sites changed in condition through time during the pre-restoration period, simple linear regressions were conducted for each metric on control and impact sites separately.  If neither the control or impact regression line was significant for a metric, the analysis stopped.  However, if one or both of the regression lines was significant, a comparison of slopes between the two types of sites was made to determine whether the two types of sites differed in the rate and/or direction of change. 

Results

During the pre-restoration period, average metric values did not differ between the control and impact sites for any of the metrics examined (Table 11). In addition, none of the regression lines during the pre-restoration period was significantly different from zero (Table 12). These results indicate that the control and impact reaches were similar in condition pre-restoration and did not show any linear change through time at either type of site.

Figure 27 illustrates the metric values through time for the control and impact sites as well as the sites at the North Fork Umatilla River reference area.








[bookmark: _Ref397668096][bookmark: _Toc397956076]Table 11.  T-test results comparing macroinvertebrate metrics between control and impact sites. Values are averaged over all six years of sampling (n=18).

	Metric
	Site Type
	Mean Value (±1 SE)
	t-value
	p-value

	ATI
	Control
	4.8 ± 0.1
	1.64
	0.11

	
	Impact
	5.2 ± 0.2
	
	

	Inferred Temperature
	Control
	18.4 ± 0.1
	0.69
	0.49

	
	Impact
	18.6 ± 0.1
	
	

	Shannon Diversity
	Control
	1.12 ± 0.02
	0.11
	0.91

	
	Impact
	1.12 ± 0.02
	
	

	Taxa Richness
	Control
	29.4 ± 0.9
	0.91
	0.37

	
	Impact
	30.6 ± 0.8
	
	

	EPT Richness
	Control
	14.7 ± 0.7
	0.86
	0.40

	
	Impact
	15.6 ± 0.6
	
	



[bookmark: _Ref397668112][bookmark: _Toc397956077]Table 12.  Results of regression analyses for each metric and for control and impact sites separately.  Analyses are for the pre-restoration period only with year as the independent variable.
	Metric
	Site Type
	R2
	Slope
	p-value

	ATI
	Control
	0.08
	0.08
	0.26

	
	Impact
	0.20
	-0.19
	0.06

	Inferred Temperature
	Control
	<0.01
	<0.01
	0.96

	
	Impact
	0.07
	-0.06
	0.29

	Shannon Diversity
	Control
	0.12
	-0.02
	0.17

	
	Impact
	<0.01
	<0.01
	0.95

	Taxa Richness
	Control
	0.04
	-0.44
	0.43

	
	Impact
	<0.01
	0.13
	0.79

	EPT Richness
	Control
	0.05
	-0.41
	0.37

	
	Impact
	0.06
	0.36
	0.33
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[bookmark: _Ref397668296][bookmark: _Toc397956105]Figure 27.  Values for each of the five macroinvertebrate metrics.  The pre-restoration period was 2005 to 2010 and is separated from the post-restoration period (2011 and 2012) by the dashed vertical line.  □ = Control Sites, ♦ = Project/Impact sites, x = North Fork Umatilla sites.
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Figure 27.  Continued.

Discussion

The intent of the macroinvertebrate research at Meacham Creek is to assess the effectiveness of the Meacham Creek Phase I restoration actions in improving stream reach conditions.  Given that the restoration occurred in 2011, we do not have enough data yet to examine the effectiveness of this project. 

However, an important aspect of using biological metrics to assess restoration effectiveness and of the BACI design is to understand whether control and impact sites are similar in condition based upon the biological metrics and whether they appear to be changing through time.  The results for the macroinvertebrate metrics on Meacham Creek indicate that control and impact sites were in similar condition during the six years of pre-restoration sampling.  In addition, based on the regression analyses, there was no indication of any significant directional change in condition for either type of site.

These results indicate that for the Meacham Creek assessment, the BACI design is robust and should provide strong inference that changes that increase stream reach condition in the restoration project area are the result of those restoration actions and not random chance.  The 2013 data are currently being processed and further, annual macroinvertebrate sampling at the same sites is planned.





[bookmark: _Toc397956049]SUMMARY AND CONCLUSIONS


In accordance with the 2006 NPCC solicitation outline, the CTUIR UAFHP since 2007 focused its restoration activities primarily on Meacham Creek, Birch Creek, and mainstem Umatilla River.  However, project restoration activities occur in other areas of the basin where floodplain and riverine processes are treated with outcomes that are beneficial to ecological processes, water quality and fish production.  The Meacham Creek Watershed has long been a primary focal point of the CTUIR effort to improve habitat conditions in the Umatilla Basin because of its location, size, historical significance, and recovery potential.  Table 13 highlights the CTUIR Umatilla Anadromous Fish Habitat Project restoration accomplishments since 2007.

Proposed restoration actions 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 Resources and UAFHP have transitioned from restoration toward a fixed endpoint to address symptoms to a restoration of processes.  The CTUIR UAFHP currently operates under the 2008 Columbia Basin Fish Accords Memorandum of Agreement between the Three Treaty Tribes and FCRPS Action Agencies (Fish Accords 2008).  Restoration of process is more likely to address causes of river ecosystem degradation, whereas restoration toward a fixed endpoint addresses only symptoms.  Specific restoration actions proposed for completion by CTUIR, partnering agencies and hired independent contractors include levee and dike removal and or modification, floodplain and channel construction, in-stream and floodplain large wood debris additions, in-stream structure placement, wetland enhancement, floodplain and riparian plantings, noxious weed removal, riparian management through fencing, and removal of physical migration barriers.  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 in-stream structure projects.  Completed project activities are described below in more detail in the context of the watershed with reference to annual progress reports.

The CTUIR UAFHP completed two primary habitat enhancement projects centered on improving fish passage and in-stream and riparian habitat complexity within the Birch Creek Watershed (Table 13).  The projects included removal of three abandoned irrigation diversion providing unimpeded access to 7.7 river miles of stream, installation of rock and large wood structures, channel re-shaping and plantings over 1.6-miles of stream.  In addition, the UAFHP completed maintenance work of ongoing riparian or passage projects continued at 23 pre-existing long-term easement properties with 19 individual landowners including watering, chemical and mechanical noxious weed control, structural maintenance and planting additional trees as necessary.  Lastly, the UAFHP completed plantings associated in disturbed areas from the construction in 2011 of the Meacham Creek Floodplain Restoration and In-stream Enhancement Project RM 6-7.1.  This intense project included levee removal and modification, channel and side-channel construction, installation of large wood and rock habitat features, connectivity to off-channel rearing habitat and floodplain and riparian plant restoration.

A principal strength and focus of the CTUIR UAFHP project is the ability to work cooperatively with the various entities throughout the restoration process.  Staff participated and cooperated with multiple agencies and stakeholders in the Umatilla Basin Watershed including ODFW, USFS, Natural Resource Conservation Service, conservations districts, USFWS, Umatilla Basin Watershed Council and local stakeholders to enhance or protect natural resources, identify problems and solutions, coordinate efforts to prevent duplication, enhance communication and cooperation and identify funding and cost share opportunities within the Umatilla River Subbasin.  This was magnified by the development of the Umatilla Basin Restoration Team.  This forum was established to build a coordinated and strategic approach to the restoration of habitat in the Umatilla Basin.

The CTUIR continues to emphasize more attention toward project planning in regard to developing a systematic approach for site selection based on scientific data as well as to increase efforts towards effectiveness monitoring (both have been considered as shortfalls in the past from review committees).  CTUIR emphasizes adaptive management as a means of maximizing success at each project site.  With future years of monitoring data, the CTUIR will be able to track changes in the habitat quality and quantity of the restoration areas as compared to unrestored areas.  This information will be useful in guiding future restoration actions and decisions in Meacham Creek but also within the Umatilla Subbasin, and will ultimately help to restore salmonid populations for both cultural and ecosystem benefits.

The Umatilla Anadromous Fisheries Habitat Project 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 River Basin, including Threatened Mid-Columbia steelhead.  Project work further supports the CTUIR Department of Natural Resource ecological and First Foods mission statements to sustain production.  Applying the River Vision floodplain principles have been successfully applied in effort to reestablish the salmonids to self-sustaining levels.  We expect an exponential response of salmonid populations once habitat floodplain and channel function is addressed and improved.  We believe a positive correlation between habitat improvement, salmonid density, and fitness levels will shift the status of ESA-Listed species towards a safer level of sustainability in the Umatilla River Basin.
[bookmark: _Ref347130433][bookmark: _Toc397956078]Table 13.  The CTUIR UAFHP restoration project descriptions by location, treated primary limiting factors (NMFS 2009) by CTUIR River Vision touchstones (Jones et al. 2008) and accomplishments; 2007-2012.
	


Subbasin, Stream and Years
	


Project Description
	



Species
	CTUIR River Vision Touchstones/ Habitat Limiting Factors (PLF’s shaded in yellow-NOAA BiOP)
	


Comment/
Accomplishments

	
	
	
	Biota-Connectivity
	
Geomorphology
	
Connectivity
	
Hydrology
	Riparian Vegetation
	

	
	
	
	Passage Barriers/ Entrainment
	
In-channel Characteristics 
	Habitat Diversity (LWD)
	
Floodplain Confinement
	
High Temps
	
High 
Turbidity  
	
Low Flows
	
Riparian/
Floodplain
	

	UMATILLA

	Meacham Creek and Camp Creek, Tributary of Meacham Creek (2007)
	Fish passage rectifications, pool development with rock structures, and plantings
	STS
	X
	
	
	
	X
	
	
	X
	Rectified two diversion dams and one in-stream structure providing unimpeded access to the entire watershed, development of pools with boulder cross vanes, 335 ft of streambank stabilization with added wood complexity, 0.3 miles livestock exclusion fence, and 500 riparian plantings. 

	West Birch Creek (2007-2008)
	Fish passage rectification, riparian protection fencing and plantings
	STS
	X
	
	X
	
	X
	
	
	X
	Rectification of the Cunningham and Hoeft Dams providing 2.4 miles unimpeded habitat, 335 ft of streambank stabilization with added wood complexity, 0.3 miles livestock exclusion fence, and 5,000 riparian plants.

	Mainstem Umatilla River (Initiated 2008-2012)
	Treated  and maintained 3.5 miles of floodplain and channel; riparian and uplands
	CHS, STS, Coho
	
	
	X
	
	X
	X
	X
	X
	Conservation easement on B&G Property to maintain 355 (61 riparian and 294 upland acres; installation of 60.7 acres of CREP tract’s), 2 off-channel water wells, 13,400 seedling trees planted, 1,335 lbs of native grass seed and noxious weed control; Installation of an access restriction fence (3 additional riparian acres protected).

	Meacham Creek (2009)
	Floodplain improvement with levee setback, initiation of off-channel rearing habitat, large wood placement, and riparian plantings
	CHS, STS,BT, Pacific Lamprey
	X
	X
	X
	X
	X
	
	X
	X
	Restored 40 acres of floodplain connectivity over 1-mile of stream by removal or modification of 3 levees and 1 dike (3,200 linear ft, 24,000 cubic yards); distribution of large wood on floodplain; 15,000 planted hardwood and conifer seedlings (30acres).

	Meacham Creek (Initiated 2008-2012)
	Riparian protection fencing and plantings
	CHS, STS,BT, Pacific Lamprey
	
	X
	X
	
	X
	
	X
	X
	Built 9.8 miles of livestock exclusion fence between RM 2.0-8.5 (~350 acres protected).

	Birch Creek (2010)
	Bank stabilization and large wood habitat complexity and riparian plantings
	STS
	
	X
	X
	X
	X
	X
	
	X
	Restoration of 335 ft of streambank stabilization with large wood and boulders over 0.1 miles of stream, 2 large wood in-channel habitat structures, and planted 5,000 riparian plantings over the 1-mile property.

	Meacham Creek  Floodplain Restoration and In-Stream Enhancement Phase I Project RM 6-7.1 (2011-2012)
	Floodplain and channel improvement with levee setback, large wood placement, side-channel connectivity, wetland enhancement, and riparian plantings.
	STS, CHS, BT, Pacific Lamprey
	
	X
	X
	X
	X
	X
	X
	X
	Restored 67 acres of floodplain over 1-mile of stream by removing a 2,800 foot levee and modification of two spur dikes (600 ft removed), realigned historic channel with meanders in the floodplain, developed 3 secondary channels and 3,568 ft of off-channel habitat, 12 large pool structures, 10 major and 286 medium rock and log features, and installed 38,290 plantings.

	Birch Creek (2012)
	Fish passage rectification and habitat restoration project.
	STS, Coho
	X
	X
	
	X
	X
	X
	
	X
	Removed two abandoned irrigation diversions (Taylor Property-ODFW lead agency) providing unimpeded access to 2.7 river miles of stream.  Included channel reshaping, setback of leveed road adjacent to the channel; and reshaping of the channel and banks, two j-hook rock structure placements and riparian plantings over 0.6 miles of stream.

	West Birch Creek (2012)
	Fish passage rectification and habitat restoration project.
	STS
	X
	X
	X
	
	X
	X
	
	X
	Removed one abandoned irrigation diversion (Low Property-ODFW lead agency) providing unimpeded access to 5.0 river miles of stream, installation of rock and large wood structures, channel re-shaping and plantings over 1-mile of stream.

	Basin-wide easements O&M 
(2008-2012)
	Ongoing maintenance of 27 riparian conservation agreements on 23 properties including livestock exclusion fencing, tree planting and weed control
	CHS, CHF, STS, Coho, BT, Pacific Lamprey
	X
	X
	X
	X
	X
	X
	X
	X
	552 acres protected and maintained including noxious weed control, 15 miles of riparian fence protection (182 ac.), 7,000 planted hardwood seedling trees.
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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 et
Period: July — December 2012

Project Statement/Goal: Protect, enhance, and restore functional floodplain, - -
Ehannelvand whteihad prodasses 1o provide sustaina blesand healthy habitit for r""‘s Funios 202 Bua s ot
aquatic species of the First Food order. SRS BPA $1,667,618 2 bio; 2 techs
Project Objectives: 1) Plan, design and implement 2012 and upcoming 2013 EPA $146,903

projects to address limiting factors for key aquatic species, 2) Maintain existing PCSRF $54,295

project locations and easements and 3) Complete quarterly and annual progress

reports and 4) Monitor implemented projects. Staff: Michael Lambert, Keith Karoglanian, Randy Bonifer, Larry

‘Outputs: (specific 6-:mo task accomplishments) ollc

- Completed the Meacham Creek Floodplain Restoration and In-tream Enhancement Collaborators: USFS, UBWC, ODFW, SWCD, NRCS, UPRR, EPA,
Project RM 6t0 7, and Completion Report. USFWS, and NOAA.

 Continued Year Three of the S-year Geomorphic-Hyporheic Flow Study on Meacham

Creek.

- Implemented and Completed the West Birch Creek Fish Barrier Removal and Habitat
Restoration Project. Removed One Diversion and Restored 5.0 RM's of Unimpeded
Stream Access for Summer Steelhead.

- implemented and Completed the Birch Creek Taylor Fish Barriers Removal & Stream

stabilization Project. Removed Two Diversions and Restored 2.7 RM's of Unimpeded
stream Access for Summer Steelhead and Coho Salmon.

Birch Creek Fish
Barriers Removal
& Stream
Stabilization

Project

Outcomes: (broader results/changes from cumulative accomplishments)
* Coordinated strategic approach to the restoration of the Umatilla River Basin.

* Reduced sediment input, increased floodplain capacity, and

« Enhanced floodpla ity from removing/mod
levees, historic channel reconstruction, and promoting vegetative recovery.
and propagation within the floodplain and riparian of Meacham Creek.

« Establish and promote 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.

* Contribute to achievement of Subbasin Plan and ESA Recovery Plan goals.

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

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

West Birch Creek Fish Barrier Removal and Habitat Restoration Project
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H11D-1229 Reconfigured Groundwater Hydrology and Energy Dynamics in a Restored Western River

1n2011, 2 2.6 km reach of Meacham Creek was.
reconfigured from a straight, steep wall-based
channel to more a sinuous, low-gradient channel in
an effot to restore s degraded hydrology. Key
bjectives of the project were to raise the water
table, create new and more iverse subsurface flow
‘paths, increase the rate and magnitude of
‘groundwater-surface water and initate
increased buffering and lagging of water
temperature (Arigoni etal. 2008) n the
Subsurface to mitigate warm surface water
temperature. The abjective of the project was o
address aquatic habitat needs for Chinook Salmon
‘and Summer Steelhead, which use Meacham Creek
for spawning and rearing.

The restored reached was divided info 30

subreaches and tempersture loggers placedateach o
boundary. Sequential plots of downstream verees. ¢
upstream temperature for each subreach were

generated (Rigures 1-6). A plot o the downstream § 1.
‘most verses upstream most reach was also 5
generated (rgure 7). SFel

The selection of plots to th right shows that the
subreaches are variously buffered. lagged, or
warmed)/cooled.

N

i

11. Questior
Givenht ey bjective ofthe estoraton projec
‘was to affect water temperature, we sought to
devis  smple approach to ansee th queston:
What was the affct o he estoration prjecton
Strcam water temperature?

‘The change in water temperature ofalocal
ydrologic system can be conceptualized inthree.
uvays: 1) change inthe mean diel temperature
Ccooling or heating’) 2) a reduction inthe
‘magnitude ofthe diel temperature swing
(buffering’),or 3) a hifin the timing ofthe peaks
and troughs of th diel temperature cycle

\ I
I\/ E

Tome o T poue

U Tem €]

(Tagging") (Arrigoni et . 2008). Although
‘observed temperature patterns is some.
combination o these three mechaniems, the
temperature influences of short (hours) to
intermediste (days) duration byporheicflow
‘pathways is to buffer and lag surface water
tempersture, but maintain th same mean
temperature (Arrigoni et al. 2008; Poole et al

quential plots of downstream verses
temperature time series o visualize an

upstream
integrated view of buffering, lagging, and warming/
‘cooling in distinct reaches of the restoration

project.

/Igi
i

UrresmTers €

Fig.6

Sl

.

Lagged Cooled Buffered, Lagged &
Cooled
Comparing the ream-most verses the A
upstrean-most shows that the water tempersture [ A
B o e b ety i

suggesting that the project is warming he surface
seater. The plot (Figure 7.) shows thaf the
temperature signal 2t Logger 3015 lagged and
wwarmed compared the signal from Logger 1.

Tove s

VIIL. Next Fg7_—)
. Link descriptive statistics from regression to
Gbjectively characterized the changes in I
temperatare between reaches.
2. Evaluste temperature data from season prior (1~
to2012,

Meters
- —

140
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Byron E. Amerson, Geoffrey C. Poole Montana state University Department of Land Resources and Environmental Sciences Fluvial landscape Lab

Introduction

The Confederated Tribes of the Umatilla
Indian Reservation have restored a 1.6
km reach of Meacham Creek, an
important salmon-spawning tributary to
the Umatilla River. The aim of the
restoration was to enhance hyporheic
exchange and create thermal refugia for
holding adult and Spring Chinook
rearing salmonid juveniles during
summer low flow periods. Our research
consists of an observational and
modeling study to evaluate the efficacy
of this project to meet its stated goals.

Relationship between water temperature
range and sinuosity in the Umatilla River,
OR.

Background
Unpublished work by Poole et al. in the

Umatilla River has shown that the daily
temperature range of surface water is
related to channel planform. We posit
that that channel plan form governs the
pattern and magnitude of surface and
groundwater exchange, and that water
temperature in turn is strongly
dependent on channel planform. In the
plot above, the red dashed line indicates
the sinuosity in the baseline channel in
Meacham Creek, and the blue dashed
line indicates the sinuosity in the
restored channel.

A plot of simulated groundwater flow paths (gray lines) n the baseline and restored channels on
Meacham Creek. The flow paths were simulated in the USGS software MODFLOW. The position
of ground water wells deployed in spring 2011 are shown by the black dots.

Tis e
2 4
£10 :
5

.

A

100 200 300
Sampiing Day

Work on the Nyack River by Helton et al.
2010 provides an empirical basis for
predicting water temperature along
hyporheic flow paths of increasing
residence time.

With respect to water temperature,

increasing hyporheic residence time has

two predominant effects:

1) There is a decrease in the range of
water temperature, and

2) There is an increase in the degree of
lagging of the peak temperature.

Apr May Jun  Jul
. ¥ Month

Temperature time series from two groundwater
wels on Meacham Creek in 2011.

60

0
3
8

20
! .z I

1 100 1 100
Residence Time (days) Residence Time (days)
Frequency histograms of modeled hyporheic residence time in the baseline and
restored channel of Meacham Creek. There is a marked increase in the frequency.
of residence time greater than 10 days n the restored scenario. Note that x-axs in
on log-scale.

Questiol
Q1: How is hyporheic hydrology influenced by stream
restoration?

Q2: How will water temperature respond to restoration?

Predictions:

NHyporheic exchange

AMean hyporheic residence time
 Hydraulic gradient

N Temperature peak lagging
N Temperature buffering
\ Temperature range





image12.emf
Wildhorse Cr., 
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45° 45’ 12.79”  

118° 34’ 33.13”

170701030404 Aminopyralid R-11 6 0.1875 gal Mechanized 12 0.375 gal Mechanized

Wildhorse Cr., 
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45° 45’ 12.79”  

118° 34’ 33.13”

170701030404

Metsulfuron 

Methyl

R-11 6 0.0136 gal (dry) Mechanized 12 0.0272 gal (dry) Mechanized
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45° 44’ 32.06  

118° 35’ 55.72 

170701030404 Aminopyralid R-11 12 0.375 gal Mechanized
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below)
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Section                      

(can be found in 

Pisces)
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Water body River mile Date planted Project site location Species (Common Name) Trees/Shrubs Seed (lbs)

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project

bluebunch wheatgrass, sugarloaf blue wildrye, Idaho 

fescue, California brome, basin wildrye 200

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Cascara 15 1&5 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Golden Currant 222 1-5,25 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Choke Cherry 294 1&2 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Mountain Alder 150 1 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Douglas Maple 240 40" plugs

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Douglas Maple 153 1-5 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Douglas Spirea 30 1 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Black Hawthorn 150 1&2 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Black Hawthorn 150 40" plugs

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Woods Rose 29 2 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Nootka Rose 22 1 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Elderberry 36 3-7 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Mock Orange 273 1-5 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Water Birch 48 1&2 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Twinberry 1 25 gal pot

Meacham Creek 6.0-7.1 Sept-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Willow species 2010 cuttings

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Golden Currant 213 1-5 gal pots

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Wax Currant 350 1 gal pots

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Serviceberry 571 2&5 gal pots

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Douglas Maple 20 1-5 gal pots

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Red Osier Dogwood 60 1&5 gal pots

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Ninebark 48 1&2 gal pots

Meacham Creek 6.0-7.1 Mar-Apr, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Ninebark 1 25 gal pot

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Black Hawthorn 30 1&2 gal pots

Meacham Creek 6.0-7.1 Oct-Nov, 2012 Meacham Creek Floodplain Restoration and In-stream Enhancement Project Wood Rose 48 2 gal pots

Umatilla River 73.3 10/5-12/2012 Thornhollow Facility Streambank Protection and Habitat Enhancement Project Willow species 500 cuttings

Umatilla River 73.3 10/9-18/2012 Thornhollow Facility Streambank Protection and Habitat Enhancement Project

Mountain Alder, Red Osier Dogwood, Woods Rose, 

Black Hawthorn, Chokecherry & Golden Current 140 1-5 gal pots

Umatilla River 73.3 10/9-18/2012 Thornhollow Facility Streambank Protection and Habitat Enhancement Project

Bluebunch wheatgrass, blue wildrye, Idaho fescue, 

California brome, basin wildrye & western yarrow 100

Birch Creek 2.6-3.1 10/16/12 Peterson easement Willow species 300 cuttings

Quantity

a

a

 The Tribal Native Plant Nursery by contract planted 4,870 plugs (Cascara, Chokecherry, Black Hawthorn, Elderberry, Mock Orange, Water Birch, Ceanothus, Douglas Spirea, Red Osier Dogwood, Mountain Alder, Ninebark, 

Ponderosa Pine, and Oceanspray) on the Meacham Creek Floodplain Restoration and In-stream Enhancement Project.
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Conservation Easement Locator

This map is designed as a tool to assist in the inventory and monitoring of conservation easements managed by the Umatilla Anadromous Fisheries Habitat Project (UAFHP)
within the Umatilla subbasin in northeast Oregon. The purpose of these conservation easements is to protect, enhance, and restore functional floodplain, channel, and
watershed processes to provide sustainable and healthy habitat for aquatic species in the Umatilla River subbasin.

Use this map to view information on parcels containing conservation easements by selecting the current property owner name from the list below, or by clicking on an icon in
the map. Please note that the property owner name in the legal description may not be the same as the current owner. Taxlot numbers are also subject to change, and may
differ from those in the legal description as well

AH Ranch, Inc

Adams, Lawrence J

Austin, Janice etal*

B & G Resources, Inc

Beebe, Kent $*

Benson, Brandon M etal*

Broun, Joyce L

Clear Creek Cattle Co

CTUR*

Cunningham Sheep & Land Co
Englom, Gene & Julia

Hartman, Tommy R

Hoskins, Robert M

Jones, Wilbur Louis

Merryman, Samuel B JR 1/2 & Owen, Paul
N1/2%

Moore, Daniel L & Moore, Michael*
Morrison, Helen J & Hartley Lois K
Olsen, John E & Stephanie G
Pambrun, Fay S Jr & Dorothy L

Payne, $J & V & Steele, J D, John Adams
Inc

Peterson, Homer W
Star B Outfitters, Unknown owner
USA Dept of Interior

e

v
Imagery 2012 TeraMetrics, 2 Ferms'of Use

* Inactive Easement
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Site Comparisons: Sediment Size and Hydraul
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