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Meeting Summary
PHYSICAL WORKGROUP
Trinity PUD, Weaverville, CA 
June 11, 2013
Participants
Andreas Krause (TRRP), Scott McBain, Wes Smith, Rocco Fiori, Aaron Martin, Connor Shea, Scott Kennedy, Dave Gaeuman (TRRP), Charlie Chamberlain
Other participants: Robert Franklin, (HVT); Ernie Clarke (TRRP), Nicole Athearn (Arcata FWS Strategic Habitat Conservation).
Note taker: Jeanne McSloy (TRRP).
Action Items from this Meeting
Scott McBain and Andreas Krause will develop a draft problem statement for the next meeting.
Meeting Notes 
Agenda Overview, Introductions 
Andreas Krause opened the meeting and participants introduced themselves. Andreas laid out the intent of the meeting and the next several meetings. 
Review Workgroup Groundrules/Consensus 
Krause briefly reviewed the ground rules. 
Overall process to update long-term augmentation rec’s.
Krause gave a brief overview of goals and objectives from existing work already done as a prelude to current knowledge updates. 
Existing vision, objectives and recommendations 
Scott McBain gave an overview of the existing work currently being done, existing objectives, conceptual models and recommendations, presenting Long Term Coarse Sediment Augmentation Considerations (ppt). McBain reviewed the existing objectives of the flow study. He described the process of identifying potential long term augmentation sites. McBain reviewed Existing Objectives, beginning with the 2007 Coarse Sediment Management Plan. McBain went over the background for the broad conceptual model, based on Backgrounder document 8-14-14. Supply drives the physical component of system; flow, sediment, large, wood, interact to create processes which result in physical forms that the biota interact with; it is a cascading process. Supply is the foundation. Each has a combination of natural components and management actions. McBain then presented a potential method to estimate short and long term augmentation volume thresholds, including: conceptual models, how to estimate coarse sediment impact on storage, recommendations, implementation issues, and potential issues that need to be discussed in order to revise the coarse sediment management approach. McBain then presented the pros and cons of including a fine sediment component to gravel augmentation. 
Integration with flow releases (Krause)
The point is that we cannot consider gravel augmentation independent from our flow releases. Flow releases drive the system and how much sediment is being transported, so that has an effect on how much sediment gets back into the system. The existing recommendation for the flow evaluation study is based on the ROD flow regime. If we decide to modify that, we will have to modify transport rates and therefore gravel augmentation; it is all tied together. High flow gravel augmentation was briefly discussed, along with turbidity issues associated with injecting gravel containing fine sediment. Rocco Fiori recommended small wood like branches be mixed in with the gravel; the interaction of certain properties of fines could also be a function of the organic particles in the mix. Can we mix organic and mineral particles, and will it change gravel structure as well as biotic structure? Athearn said that could be identified as a habitat objective and considered in the alternative. 
 
Existing model results - Gaeuman 2008, Viparelli 2011 (Gaeuman)
Dave Gaeuman presented existing model results based on Gaeuman 2008 and Viparelli 2011.  Starting with Gaeuman 2008, he presented an overview of what the model is and how it was developed, including the hydraulic geometry equations and grain sizes that were looked at. One assumption is since the dam was built, the bed was not scouring, so bulk substrate assumes what is down underneath is the same as it was when the dam was built. It basically tells you if you keep adding more and more gravel, the degree of change in bed grain size decreases, such that the inflection in the curve (identified by eye) may be a good management target because it gets the largest change in bed grain size with respect to coarse sediment augmentation volume. The other finding is that the augmentation mix has an impact on resulting bed grain size predictions. 
Krause said both models differ in terms of level of abstraction. Gaeuman’s model used a composite hydrograph whereas the Viparelli model used cyclical ROD hydrographs. As we move forward we need to use a variety of different models, each with different levels of abstraction, to get at different pieces of the puzzle. 
Literature Summary (Krause)
Andreas Krause presented the main points from relevant literature. Large sediment pulses can overwhelm the channel, reduce complexity and habitat and have very long lasting consequences. Initial bar structure may or may not recover after disturbance (reduced or increased supply). Fine gravel augmentation can act to mobilize larger particles. Tracer gravels and general field observations of coarse sediment augmentation on the Trinity River showed gravel doesn’t move very far. Flood history affects bed strength and mobilization. A large winter release “fluffs up” the gravel, then more is mobilized in the spring.
A discussion of flow regime and process followed. Krause said some of the literature looks at shear stresses required for bar formation. In an alluvial channel, by definition, all grain sizes on the bed are mobilized at some point. If that doesn’t happen, it is not going to be able to form bars. Bars form in response to instabilities in the bed and the bank. If you can induce those together, then bars form much faster. There are process thresholds. As you lose the bars, your sediment supply becomes more homogeneous. Rivers adjust in complex ways, so we need to be thinking about all of this and also about response time. If we want to actually affect planform and bar structure, we need to be moving a lot of sediment. To affect the slope of a river, you have to move vast volumes of sediment, just as with bars. But just to change substrate patches, you don’t have to move a lot of sediment; substrate patches appear and disappear. It all comes back to how much sediment are you transporting. A discussion of time, substrate characteristics, geometries, planform and valley slope followed. Krause said to really move this forward is going to require a do a full census of the literature to really understand what happens.
Sediment Transport Update
Krause presented salient points based on Graham Mathews update from February. We are seeing an order of magnitude less transport than predicted by the 1997 flow evaluation study. There is a lot of information that can be mined out of sediment transport rates in terms of partial transport rates. So far, we have not done that much with this data. We can look at this information to better understand transport rates over time and how the river functions.  Krause discussed the Douglas City site, Trinity River near Lewiston. Douglas City is considered the unimpaired condition. At around 6,000 cfs, we are not transporting a lot of sediment; in the 7-8000 cfs range is where the transport rates really go up. Please keep that in mind when we start thinking about ROD flows and transport and bar-building flows.
Relevance to gravel augmentation: Augmentation volumes must be scaled to transport rates. Transport drives the magnitude and rate of geomorphic change. A quick and dirty estimate of the bar building response time under current flows is approximately 60 years. The point is if we really want to build bars, we have to move and deposit sediment. We are not moving much sediment under the current prescription, so we are not going to build a lot of bars.  A discussion of gravel transport followed. Krause described sediment transport at Junction City (Wheel Gulch) as compared with Douglas City. Krause said you have to have transport to build a bar; you can have a lot of transport and not build bars, but for one to form you need to have something that is going to cause local deposition. We don’t need a base transport rate because it does not necessarily transfer to bar morphology. But literature suggests that if you want to build bars you need to do so quickly, and there are certain threshold transport rates, especially if you want to build them faster. The point is that you can’t consider augmentation independent of flows.
Sediment transport trends 
Andreas Krause reviewed sediment transport trends. There is lots of sediment storage below Indian Creek. An assessment of riffle crest movement between 1965 and 2011 showed they are  very stable.. Channel substrate sizes are relatively coarse based on what you might expect for post-dam flow regimes. It will be hard to move oversized particles, which will have an impact on our ability to build bars. So, an important objective would be to target a reduction in the grain size of the substrate to be mobile in the post dam flow regime. Some stretches of the river are essentially armored and we will have a tough time with these. We need to break up flow patterns and force topographic diversity.
Geomorphic Context Summary
Krause briefly summarized his research on the geomorphic context of the Trinity River. The river is highly altered, pre-dam structures are large and strongly control modern substrate patterns, channel pattern, slope and modern geomorphic processes and responses. We need to identify the controls on the morphology – inadequate supply, hardened bank, oversized material from dams, legacy effects from mining – it is some combination of all of those things. We need to try to hone in on what is really driving the system.
Updated sediment budget
[bookmark: _GoBack]Dave Gaeuman presented the sediment budget for 2003 to 2012, for gravel, i.e. for coarse sediment 8 mm and larger. Gaeuman reviewed older budgets with more uncertainty. Prior to 2003, there was as much gravel as prior to the dam closing. The 2003 coarse sediment deficit is not due to transport but due to dredging. Different aspects of the sediment budget were discussed as the spreadsheet was presented. Most of the tributary contributions come in really big years. The numbers for the tributaries are a measure of how effective that hydrograph was for transporting sediment. In terms of the tributary hydrograph, we are not getting the same tributary sediment accretions as 10 years ago largely because we have not been getting the large winter storms that destabilize the watersheds.  Gravel augmentation is the largest sediment inputs to the river in recent years.
Summary of gravel implementation monitoring
Dave Gaeuman presented findings regarding gravel movement. Gravel augmentation sites at Bear Island, Lewiston Cableway, and Sawmill, and the possible fates of the gravel injected there, were discussed. A discussion on where the gravel may have ended up, followed by discussion of transport of material followed. Gaeuman presented the relationship between TRRP rehabilitation actions and depth decreases in 2009-2011. The pools where you see a lot of filling are not really related to where we put in gravel, unless they are right there and we almost put the gravel in the pool, which suggests gravel either does not going very far or if it does it is being metered out without depositing in pools. 
[LUNCH] 
Rearing and Spawning Habitat
Damon Goodman and Charlie Chamberlain presented on Fish and Substrate in the Trinity River. Goodman reviewed the conceptual model, beginning with the range of substrate sizes and the different uses for fish in the system. What we need is well-sorted substrate depositional areas, then well-sorted gravel for salmonid spawning. Lamprey habitat and salmonid habitat are not contradictory. We are trying to get well-sorted substrate through the system. Habitat predictions are doing a good job of separating high quality habitat from low quality. 
Goodman presented pebble and gravel sampling data, including substrate distribution at 2D GRTS sites, how bars relate to rearing habitat availability, how habitat relates to rocks, how correlation between variables in the systemic habitat assessment does not equal causation, and how rearing habitat area varies with distance from Lewiston Dam. Goodman said it is the whole range of grain sizes that is important for the system for different purposes. If you could come up with a way to keep an appropriate distribution of all of the substrate types, that would be best from a biological standpoint; in some areas that might mean including fine sediment. Athearn suggested ways that this might be formulated into clearly stated objectives. There followed a discussion of coarse sediment management and the possible merits of adding fine sediment and letting the water sort it out. Krause said the idea that it is biologically important to have sand size fractions in your substrate is also important from a physical process standpoint because it has a lot to do with transport rates and with how bars are going to form if you have the full range of sediments. 
Krause said the gravel that we have added has not moved very far. Also, there are differences in deposition and erosional zones and transport that are happening on shorter spatial scales. We are thinking about breaking up the river into smaller segments and saying for this small stretch of river the substrate characteristic are this way so we might manage that section slightly differently. It sounds like it depends on where you are, the types of habitat that you are lacking, and that you want to build. This overlays well with the concept that we need to start looking at the river on smaller scales and specifically saying for this section what are the geomorphic characteristics and what are the habitat requirements then saying what can we do specifically with adding wood or gravel and flows. 
Since both fine and coarse gravel are important for biological and physical processes, we need to expand the focus to develop a sediment management plan (as opposed to only a coarse sediment management plan).
Rush Creek Delta Changes
Scott McBain presented a summary of scour/mobility trends and delta management objectives for Rush Creek Delta, followed by Indian Creek and Rush Creek survey and LiDAR data, Rush Creek Backwater topographic differencing, and proposed revisions to conceptual models. Strong controls from the pre-dam legacy of hydraulic mining need to be recognized. Geomorphic context strongly controls the river. The Trinity River is semi-alluvial, and some stretches may even be non-alluvial.  The channel is very stable; it is dynamic in a few areas, but that is easily explained by the broader geomorphic context. The original concept of a fully alluvial river with migrating bars that are moving downriver is unlikely. What we can have is a river with very dynamic but non-migrating bars. 
Krause recommended management in two phases – a bar building phase, different in terms of flows and augmentation than the bar maintenance phase. We need to target augmentation to local cells with local objectives, and defining substrate is a critically important piece. To have a fully alluvial river, you must have a mobile substrate, so we have to figure out how to make as much of the streambed mobile as possible, which is important for both physical and biological processes. A discussion of response time followed, as well as timeframe, and where and how to do gravel augmentation in order to effect the above dynamics. Krause said we need to be looking at the river in shorter stretches and identifying what those stretches are (characteristics), then overlay the habitat on top of that, and we will have a more tailored management approach, a finer spatial scale of management actions due to basic geomorphic responses. 
Nicole Athearn suggested the group draft a problem statement to help guide the process of updating the long term gravel augmentation recommendations. The group had a short discussion on a problem statement but was unable to craft an acceptable one due to time limitations. Scott McBain and Andreas Krause volunteered to draft a problem statement for review at the next meeting. The next meeting is scheduled for July 16 in Arcata.
     
 
	[bookmark: MinuteHeading]    Physical Workgroup
    Meeting Agenda (DRAFT #1)
	                                      June 11th , 2013

	
	9:00 AM

	
	 
USFWS Office,
Large Conference Room
Arcata, California

	Coordinator/Facilitator:
	Andreas Krause
	
	

	Desired Outcomes:
	1. Kickoff long-term gravel augmentation recommendation update:
a. Set common knowledge base
b. Identify major issues to address

	Please read / bring:
	1. Literature abstracts (attached with agenda)
a. TRFES Sec: 8.2, Coarse Sed. Man. Plan, IAP Sec: 3.1, Conceptual models (2009) Sec: 3 (docs available via the on-line data portal on the TRRP website).

	    Agenda Items
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	Physical Workgroup Agenda	

	Time
	Topic
	Presenter

	9:00
	· Agenda Overview, Introductions
· Review Workgroup ground rules/consensus
· Overall process to update long-term augmentation rec’s
	Andreas Krause

	

9:15


9:40
9:50
	Existing vision, objectives, and recommendations
· Existing objectives, conceptual models, and recommendations (McBain)
       - ROD, TRFER, IAP/Conceptual models doc, CSMP
· Integration with flow releases (Krause)
· Existing model results – Gaeuman 2008, Viparelli 2011 (Gaeuman)
	Various

	10:10
	Break
	

	
10:30
10:45
10:50
11:10
11:40
	Current knowledge update 
· Summary of literature (Krause)
· Sediment transport trends (Krause)
· Updated Sediment Budget (Gaeuman)
· Summary of gravel implementation monitoring (gaeumanGaeuman)
· Summary of scour/mobility trends (McBain) - Tentative
	Various

	12:00
	Lunch
		

	
12:30
12:50
1:10
	Current knowledge update (continued)
· Rush Creek Delta Changes (McBain)
· Geomorphic Context (Krause)
· Rearing and spawning habitat (Goodman/Chamberlain)
	Various

	
2:40
2:45
2:50
	Proposed revisions to objectives/metrics
· McBain
· Krause
· Discussion
	Various

	3:00
	Break
	

	
3:10
3:20
3:30
	Proposed revisions to conceptual models
· McBain
· Krause
· Discussion
	Various

	3:50
	Identify major issues/questions to address
	Roundtable

	4:00
	Next steps/wrap up
	Krause

	4:15
	Adjourn
	Krause



