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Physical Restoration Objectives
The restoration strategy for the Trinity River Restoration Program (TRRP) was initially described in the 1999 Trinity River Flow Evaluation Study (TRFE) and formally adopted as program objectives in the 2000 Record of Decision (ROD). In 2006, the TRRP initiated development of the Integrated Assessment Plan (IAP) to articulate the methods for assessing system response of the Trinity River to TRRP management actions. The IAP was completed in 2009 and identified six primary restoration objectives:
1. Create and maintain spatially complex channel morphology;
2. Increase/improve habitats for freshwater life stages of anadromous fish;
3. Restore and maintain natural production of anadromous fish populations;
4. Restore adult anadromous fish numbers to pre-Trinity River Dam (TRD) levels in order to facilitate dependent tribal, commercial, and sport fisheries full participation in the benefits of restoration via enhanced harvest opportunities;
5.  Establish and maintain riparian plant communities that support fish and wildlife; and
6. Rehabilitate and protect wildlife habitats and maintain or enhance wildlife populations following implementation.
The focus of the Physical Work Group (PWG) is on the hydraulic and geomorphic processes that create and maintain river form and aquatic and riparian habitat. Given this focus, the PWG is responsible for assessing IAP Objective 1 and the physical aspects of aquatic habitat in IAP Objective 2.
Physical Metric Development
The Trinity Management Council (TMC) directed the PWG to develop metrics that assess progress towards achieving Trinity River Restoration Program physical objectives. The PWG has struggled to develop metrics for several reasons. Discussions among PWG members noted that the IAP objective to create complex channel morphology is difficult to evaluate either with a composite metric that integrates multiple aspects of channel complexity or by metrics that evaluate single aspects of channel complexity. Single parameter metrics fail to account for interactions between physical processes. For example, increasing active channel width could be used as a metric to describe lowering flow velocities and expanding habitat, but also would indicate a loss of sediment mobility. No integrated metrics were identified partially because there is not a good definition of channel complexity and partially because potential optimal channel complexity varies with the wide variety and magnitude of geomorphic controls operating at differing scales along the river. 
The Science Coordinator (James Lee) has requested that the PWG complete metric development. In discussion I had with the Science Coordinator and Todd Buxton, we reached the conclusion that the PWG should focus on developing metrics that evaluate physical processes rather than restoration outcomes. This approach had been suggested in previous PWG meetings, but there were concerns at those meetings that physical processes would be difficult to quantify and potentially difficult to explain to non-technical audiences. It was also noted that it would be difficult to define optimal targets for processes because complexity requires that physical processes operate at different levels through the system in response to local controls. For example, non-uniform sediment transport rates help generate features such as bars and delta that promote complexity. Despite those reservations, process based metrics offer the best means to develop meaningful physical performance metrics. 
Process metrics should be structured to evaluate objectives rather than as a means to validate hypotheses. For example, it is hypothesized that increased sediment mobility will increase channel complexity. In this case, the metric should evaluate only how management actions influence the rate and trends in sediment mobility, not if channel complexity is increased. Validating the hypothesis that increased sediment mobility yields increased channel complexity should be performed only after an increase in sediment mobility has been established. 
Process Metric Framework
The following framework is recommended for defining and describing Process Metrics:
Means Objective[footnoteRef:1]: Define the means objective that is being evaluated.   [1:  A fundamental objective is an end that you are trying to achieve. A means objective is a way of achieving an end or fundamental objective. Focusing on ends rather than means helps find creative solutions to problems. Objectives only need to state the thing that matters, and what direction you'd like it to move.] 

Hypothesis or Fundamental Objective: Define the desired outcome if the means objective is achieved.
Trend: Define how the metric will be reported. Process metrics can evaluate processes in several ways, or in a combination of ways:
1. Presence: Identify if the process is present or operating (for example, bed surface mobile or immobile); 
2. Magnitude: Evaluate the magnitude of the process (for example transport rate);
3. Trend: Evaluate trends in process (temporal variability)
Spatial Extent: Define the spatial scale at which the metric will be evaluated. Given the variability of geomorphic controls in the 40-mile TRRP reach, it is likely that most metrics will be applied at a multi-reach scale and below a program-wide level. Also, given data collection limitations, it may only be possible to evaluate metrics at a limited number of sites. For budgetary efficiency, identify opportunities to piggyback metrics on to existing habitat studies or rehabilitation design projects.
Frequency: Define when data will be collected to evaluate metrics
Algorithm: Define methodology for computing metric.
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