Willamette Flow Management Project

Project #: 200714700

Response to ISRP Comments:
Provide an explanation of how the social and economic impacts of flow changes will be evaluated, and how the public will be involved in determining what flow changes to implement.

A number of mechanisms will be used to evaluate the social and economic impacts of potential flow changes and to engage the public.  These will build on the existing processes and criteria the Corps of Engineers has in place to evaluate operational trade-offs.  
The Corps of Engineers is responsible for operating the Willamette dams based on congressional authorizations which require balancing multiple uses including irrigation, recreation, flood control and fish and wildlife.  The Corps established the Willamette Interagency Flow Management Workgroup, which includes representatives of all federal, state and local agencies with water resource management responsibilities in the basin, to help address this multiple purpose mandate.  The Corps works closely with the committee to perform two principal tasks: 1) prepare an annual operating plan for the reservoir conservation storage and release season (2/1-10/30) based on the specific operating requirements of the reservoirs and adjustments given current forecasts for the water year.  These include regulatory requirements such as Endangered Species Act (ESA) and Clean Water Act (CWA) as well as all operating purposes, e.g. irrigation, recreation, flood control, etc.; 2) work collaboratively with the Corps throughout the reservoir operating season to implement the plan through frequent (often weekly) meetings in which water supply forecasts and weather conditions are updated, and the group works together to make real-time adjustments to operations to balance the competing uses.  In addition, the Corps conducts annual public meetings during development of the operating plan. Any significant changes related to the Willamette Flow Management Project would be given the opportunity for public comment.  Background on the Willamette Flow Management Project has been provided to the Interagency Flow Management Workgroup.  
In the Middle and Coast Forks of the Willamette, the Flow Management project is tied to an existing Floodplain Restoration Study.  This study includes an analysis of the needs and opportunities for floodplain restoration, and information on potential flow changes will be evaluated in the context of the benefits and risks to floodplain management.  A stakeholder group consisting of federal, state and local agencies, local watershed councils, and non-governmental organizations is helping to guide this Floodplain Restoration study.  As part of this project, there are a series of annual public meetings proposed that will inform stakeholders about both the Floodplain Restoration Study and the Flow Management Project.  
In addition, the process outlined in the Willamette Flow Management Project includes an Orientation meeting in which all the stakeholders in the basin are invited to a one-day workshop to discuss the project and provide input and feedback.  As an example, an orientation meeting was held for the pilot project on the Middle and Coast Forks of the Willamette, and was attended by approximately 85 people, including federal, state and local agencies and entities, private landowners and interested citizens.  Many members of the Interagency Flow Management Workgroup attended the Willamette Flow Management Project orientation meeting.  All individuals that attend the meeting or indicate an interest in participating in the future are included in future information exchanges and meetings.     
Explain what is meant by “real time adaptive management of the reservoirs.” 

As mentioned above, the Corps operates the dams on a real-time basis, with adjustments throughout the reservoir operating season to reflect water supply, weather conditions and competing uses.  This information is integrated into reservoir operating models which are updated and revised on a weekly basis throughout the reservoir operating season.  The Corps uses the reservoir operating models (e.g. ResSim, see description under next question) to evaluate a variety of different outputs including targeted downstream flows.  Adjustments are made frequently (often weekly) to make sure that flows and storage are balanced among the operating purposes of the system.  The Willamette Flow Project will provide target environmental flow regimes for the river and its tributaries that can be integrated into this process to insure that flows are met for downstream aquatic purposes.

We foresee three levels of flow management changes to be implemented as a result of this project.  The first level includes those things for which the Corps can implement within its existing operational flexibility.  These are adjustments within normal operating ranges to better meet ecological requirements.  These adjustments will have minimal social or economic consequences and high ecological benefits.  We anticipate that these changes will be implemented during the first reservoir operating season after they are developed.
The second level of flow management changes consists of adjustments specifically related to the Floodplain Restoration Study on the Middle and Coast Forks (and perhaps extended to other tributaries) designed specifically to restore floodplain function.  The social and economic impacts of these changes are currently be evaluated as part of Corps’ Floodplain Restoration Study.  Examples of these types of flow changes would be the amount, timing and duration of a flow event needed to inundate reconnected floodplain and backwater habitats.
The third level of flow management changes are those that would require a significant deviation from the existing management of the Willamette reservoirs.  These changes would require further study and analysis and perhaps operational changes to the reservoirs.  The Corps would have to go through a detailed analysis and review process prior to implementing these types of changes.  In addition, some of these changes may require congressional reauthorization of the dams.  The purpose of Willamette Flow Management Project is to identify the desired changes so that these efforts can be evaluated and initiated. 

To inform each of these steps, we will develop a monitoring program to evaluate the ecological effects of implementing the recommended flow regimes.  We will identify monitoring indicators that are representative of the health of the river ecosystem, directly address ecological goals, and are responsive to flow conditions in the short-term.  Monitoring will likely include: 1) Hydrologic and hydraulic monitoring such as discharge, stage, and floodplain inundation for pre- and post- implementation at key sites and locations; 2) Biological monitoring such as fish or redd counts, upstream or downstream migration, macroinvertebrate surveys at key sites and locations, and riparian vegetation seedling establishment; and 3) Water quality monitoring such as nutrients, DO, pH, etc.
Provide a more detailed explanation of the Ecosystems Function Model and the other “biological response models”. How do these models work? What kind of data is needed to populate the model? How will they predict complex effects on floodplain function, riparian condition, etc. and the impact of these changes on biota? What is the output of the models?
 
Potential flow changes will be evaluated using the existing reservoir simulation model, ResSim.  ResSim is a computer model developed by the Army Corps of Engineers designed to evaluate alternative reservoir operating criteria with a primary output of changes in flow.  Changes in flow are then entered into HEC-RAS, a hydraulic model that evaluates the effects of flow changes on water depth and velocity.  Currently, the Corps is developing a HEC-RAS model for the Middle and Coast Forks, and through this project will develop HEC-RAS models for additional tributaries and portions of the mainstem.  Inputs to HEC-RAS are cross-sectional areas and flow.  Outputs from HEC-RAS are water surface elevation (depth), velocity and shear stress.  

Biological response will be evaluated using several different models and assessment tools.  The primary “model” that will be used to determine the biological benefits of flow restoration in the Willamette is Ecosystem Diagnosis and Treatment (EDT). EDT assesses the quality, quantity and diversity of habitat along a stream relative to the needs of a focal species such as Chinook salmon.  EDT uses specific habitat attributes to describe life-history diversity, productivity and capacity.  EDT has been developed for Chinook for significant portions of the mainstem river and several of the larger subbasins, and provides a framework for comparing either historic to current habitat conditions, or in this case, current to projected habitat conditions.  As part of the Floodplain Restoration Study, the Corps may also develop EDT for the Coast Fork that would target cutthroat trout. In addition to EDT, Habitat Suitability Indices (HSI) are being developed for a variety of species.  These indices consist of graphs of weighted usable area versus depth and velocity and are developed from field studies.  EDT and HSI will be used to characterize habitat suitability and potential use by target species.  
Along with the biological analyses, the Corps is developing a Hydrogeomorphic model (HGM) for the Middle and Coast Forks as part of the Floodplain Restoration Study.  This model links hydrogeomorphic features such as primary and secondary channels, islands and barforms, and floodplain features, with stream hydrology and hydraulics.  
Together, EDT, HSI and HGM provide ecological outputs for a variety of flow alternatives. By comparing the HEC-RAS outputs to the EDT and HSI habitat parameters, we will be able to evaluate the habitat benefits of different flow restoration scenarios.  In addition, the outputs from HEC-RAS will be used with the HGM to evaluate potential channel and floodplain effects such as depth, duration and aerial extent of floodplain inundation.  

As part of the Willamette Flow Management Project we will contract with an academic institution, consulting firm or other organization to compile existing information and literature and prepare a summary report describing current data and knowledge of flow requirements for native species and communities in the river-floodplain system.  This analysis will also include use of existing analysis tools such as the Indicators of Hydrologic Alteration (IHA), developed by The Nature Conservancy, to compare natural and current flow regimes and characterize significant changes in the hydrograph. The literature review and IHA analysis will be combined to identify key aspects of the flow regimes that are important for sustaining the health of the river-floodplain system.  
All of these models can be tied together in a framework called an Ecosystem Functions Model (EFM), currently under development by the Corps of Engineers.  EFM uses hydrologic and hydraulic data (flow, water depth, velocity, etc.), statistical analyses, and GIS to help predict biological response to proposed restoration alternatives.  Using input variables such as flow and topography, the model evaluates how changes in flow would impact key attributes of the river ecosystem such as the extent of seasonally inundated aquatic habitats for spawning and rearing.  A key component to EFM is “functional relationships”, which link hydrologic and hydraulic data (flow, velocity, water depth, duration of flooding) to biological needs.  EFM would be used to link information developed from the literature review on the flow requirements of various species and communities, to the recommended flow changes in the tributaries and mainstem.  For input, EFM requires information on flow and river stage.  Outputs from EFM include water depths and velocities at interpolated grid points, and flood inundation maps.  

In summary, the biological benefits of the project will be evaluated by using hydrologic and hydraulic outputs from ResSim and HEC-RAS to evaluate potential changes in habitat conditions using EDT, HSI and HGM.  EFM may be used as a way of managing and summarizing the information and incorporating spatial analysis through a GIS.
Explain how the project will determine the cumulative effect of changes at the individual dams on flow in the mainstem. 

The Corps has operating targets on the mainstem river as well as for the individual reservoirs on the tributaries.  Any adjustments to tributary reservoirs are evaluated relative to system impacts on the mainstem using the reservoir simulation and flow model, ResSim described above. ResSim can predict flow changes at different locations along the system, including the mainstem.  Flow predictions from RES-SIM will be integrated into the models described above to evaluate biological effects at specific points in the system, both on the tributaries and the mainstem.  In the Willamette Flow study we propose to systematically develop flow recommendations for the Willamette system, beginning upstream and progressively moving downstream.  As flow recommendations are developed for individual tributaries, they will also be developed for mainstem sections immediately downstream of that tributary.  Thus, we will develop flow recommendations for multiple sections of the mainstem, progressively moving downstream through the course of the project.

Address the issue of possible scour, derived from increasing spring flows into a system that is no longer braided and has lost connectivity with much of its floodplain, and therefore may no longer have the cross-sectional capacity for these flows.

The Flow Management project is designed to inform flow management through an iterative and adaptive process that considers current conditions and constraints on the system. As described above, a number of models will be used to evaluate potential impacts from flow management changes.  HEC-RAS, a hydraulic model that predicts water surface elevations and shear stress will be used to evaluate possible scour issues relative to different flows.  In addition, an assessment of the current hydrogeomorphic conditions of the Middle and Coast Forks is being developed as part of the Floodplain Restoration Study.  Using information from both the Floodplain Restoration Study and the Flow Management Project, we hope to link flow changes to stream and floodplain restoration. We will design flows to provide gravel movement and floodplain inundation within the current capacity of the channel to handle those flows
Changes in flows will be implemented incrementally, and benefits and impacts will be evaluated over time. There are currently many constraints on the system as mentioned above (multiple operating purposes, current authorizations) that require an adaptive and phased approach.  Field monitoring will occur at every phase in the project. 
Work Element 115 under Objective 3 is repeated. 
Although the work element number (115) is repeated, the specific work element titles, and the type of work are different.  We chose to use work element 115 from the pull-down menus for several different project tasks within an objective as it was the only element number that fit several different types of tasks.
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