



Meeting Notes: Flow Workgroup 2016-10-11
[bookmark: _GoBack]Attendees:
Andreas Krause, Todd Buxton, Seth Lawrence, Robert Stewart, Wes Smith, Kyle DeJuilio, Seth Naman, James Lee, Clint Alexander, Nate Bradley, Wade Sinnen, Scott McBain, Damon Goodman, Leslie Bryan, Phil Phashel, Aaron Martin, Dave Gaeuman, Jenny Norris, Derek Rupert, Bill Brock, John Bair, Robert Franklin, Eli Asarian, Don Ashton
Action Items:
Andreas Krause: 
· schedule flow workgroup meeting to prioritize flow related uncertainties, hypotheses, and flow experiments to help inform development for FY18 science work plan. Also, identify which existing science work plan items might be dropped to make room for these new proposals. 
· cross walk TAMWG and TMC input on DSS output table with how input was addressed
Seth Lawrence
· develop recreational impact measures for presentation at next workgroup meeting. 
Robert Stewart
· update the narrative proposal for variable winter flows with a better description of the rationale and monitoring plans.
· verify whether Trinity power house will have a unit down and what the power plant capacity will be for the Feb – April time period.
· calculate the flow/inundation extent and relate to the variable winter flows
Robert Franklin (and James Lee)
· develop drift forage monitoring concept that could be implemented in WY17 (if variable winter flows are conducted. Present concept to the Fish Workgroup on Nov 15 and Flow workgroup Nov 16. Monitoring to focus on data collection that would be needed to develop and calibrate an Net Rate Energy Intake (NREI) drift forage model in SSS.
Todd Buxton
· Compare historic outmigration data at Pear Tree to see if juvenile salmonid lengths and weights (or condition factors)and outmigration timing change with flow variability between wet and dry years.
Leslie Bryan
· present how carbon offsets are computed at the next workgroup meeting
Presentation Summaries
Bed mobility and scour - Scott McBain
ROD flow objectives needed quantifiable objectives. mobility and scour objectives developed to for preventing riparian encroachment and as surrogate for creating a scaled down river. A draft synthesis report has been developed summarizing mobility and scour relationships using empirical, deterministic, and statistical approaches. A plan is needed to finalize this report. In general, ROD flows meet the mobility and scour objectives as follows: extremely wet years all meet objectives, wet years – mostly meet objectives, normal years – high variability in meeting objectives (about 50/50) because flows are close to geomorphic thresholds. 
Draft coarse sediment synthesis report - Dave Gaeuman
there is a downward trend in coarse sediment transport over time and hysteresis is observed at all sediment monitoring stations expect for Douglas City. Mobility thresholds have increased and rating curve exponents have decreased. Many of these changes are likely driven by reduced fine sediment supply but complicated site histories make interpretation of changes at a station difficult. Fine sediment management objectives should be re-evaluated. transport distance (e.g. riffle to riffle) might make for a good future management target. 
Delta dynamics at Rush and Indian Creek 2011 to 2016; and Tributary delta fish passage during a low winter baseflow- Robert Stewart
delta monitoring in 2015 occurred at Indian Creek and Rush Creek. Data shows that tributaries delivered 12 to 20 times as much sediment as would have been predicted from the old sediment rating curves. Channel migration at Rush Creek occurred as small to medium tributary flows but not with large dam releases. smaller tributaries have deltas that can cause fish passage issues below 1,500 cfs (based on a single observation in the winter of 2015). 
Channel /  Groundwater interactions and modeling - Nate Bradley
Monitored surface / groundwater stage and temperature response at Sheridan Creek site over course of 2016 spring high flow release. Groundwater stage tracks almost simultaneously with river stage. increasing mainstem flow reduced mainstem water temperature but reduced groundwater temperature. These dynamics do not fit a diffusion response model.
Riparian encroachment, rampdown, and establishment - John Bair
higher frequency of larger magnitude flows due to ROD implementation have been capable of limiting riparian encroachment. Higher flows in 2015 and 2016 did a good job in scouring seedlings established during the recent sequence of dry years. Klamath fall flows were not evaluated but could also be very effective in limiting riparian establishment low in the channel, and therefore limiting riparian encroachment. summer baseflows provide perfect growing conditions for riparian encroachment by providing plenty of capillary fringe and encouraging plant establishment high on the bar where the plants are less prone to scour. riparian encroachment seems like it is manageable with ROD flows but riparian establishment on floodplain surfaces remains difficult. alders are fall dispersers and their seeds can last up to 2 years creating a good seed bank. Willow and alder are spring dispersers (limited to about 3 weeks) and their seeds only last a weeks, so no seed bank is developed. cottonwood creates a bigger, more desirable tree to provide a future large wood supply. introducing the riparian rampdown to the ROD flow releases has increased successful cottonwood recruitment on the floodplains. Challenge remains to get cottonwoods to establish higher on the banks. 
Frog reproductive phenology, hydrograph timing, and model - Don Ashton
Foothill yellow frogs only utilize the river environment, they do not use wetlands. ROD flows in the late spring and fall flow releases reduce the duration frog metamorphosis, minimizing frog weight at the start of winter thereby limiting over-winter survival.  We may want to manage ROD flows to get breeding started earlier in dry years, especially if there are going to be fall flows. 
Pacific Lamprey outmigration timing - Damon Goodman
lamprey are not yet listed but are in exponential decline and are limited to half of their historic habitat range. Lamprey ammocoetes are filter feeders that live 5-7 years fine sediment deposits in the river and tributaries before out-migrating. Outmigration can occur throughout the year and tends to be associated flow pulses. Spawning on the Trinity is currently occurring just prior to the ROD spring high flows (and the associated bed scour). Variable winter flows could encourage earlier spawning. Additional information on lamprey outmigration is available at: Goodman, D. H., S. B. Reid, N. A. Som, and W. R. Poytress. 2015. The punctuated seaward migration of Pacific lamprey (Entosphenus tridentatus): environmental cues and implications for streamflow management. Canadian Journal of Fisheries and Aquatic Science 72: 1817-1828. DOI: 10.1139/cjfas-2015-0063.
Spawning: superimposition, redd dewatering, predicting total annual redds, spatial shifts in spawning pattern - Derek Rupert
natural chinook spawn throughout the river. Hatchery chinook and coho spawn only near Lewiston Dam. No change in natural redd abundance but there have been declines in hatchery redd abundance. In recent years natural redds distribution has been moving downstream with redds in the Lewiston area in decline, no change in redd abundance in Douglas City area, and an increase in redds in the Junction City area. Redd super-imposition is density dependent. Super-imposition is highest above old Lewiston bridge and disproportionately affects spring run chinook. Super-imposition above old bride has declined by about 10% between 2002 and 2015 but remains high. Redd dunes are see in the Trinity. Is there a critical spawning density that improves substrate quality and fish production? Slightly increasing winter baseflows could reduce redd dewatering. 
Hyporheic flow interactions with egg incubation - Todd Buxton
Redd construction that increases hydraulic conductivity of the stream bed and redd topography improve hyporheic flow in gravel bed streams. Dynamic head pressure is an important mechanism driving the pumping exchange in redds. A single redd greatly increases hyporheic discharge throughout the entire bed profile. Hyporheic flow paths overlap between redds when 55% or more of the bed surface is occupied by redds. This suggests that egg incubation is improved when this level of spawning occurs on planar beds along stream margins, which are primary spawning areas On the Trinity River.
Rearing, macro-invertebrate drift and feeding bio-energetics - Aaron Martin, Kyle DeJuilio
physical habitat alone is insufficient. Food availability changes the foraging capacity of the physical habitat. 
SSS model: summary and application to flow scheduling - Aaron Martin
a summary of the recent workshop / roll out of the Trinity and Klamath salmon production model (SSS) was provided. Workgroup discussion focused on potential SSS model improvements.
Short term:
· update the SSS model with the new 2016 topography (and associated habitat estimates from updated hydraulic modeling)
· conduct scenario gaming to better understand the system response to flows and help frame questions
· develop a better method for partitioning tributary flow and temperature inputs to the RBM-10 model
Long term:
· how sensitive is production to physical restoration vs. flows
· Potential FY18 science workplan proposals
· flow effects and drift forage on production (SSS modeling + monitoring). 
· Develop a drift forage module so SSS better understands food. Submit as an FY18 science workplan proposal. 
· develop juvenile disease / water quality module for lower Klamath (paired with some monitoring)
· climate change
· use SSS to game impacts of warming temperatures on production 
· evaluate long term cold water reservoir storage
Trinity Streamflow and precipitation trends - Eli Asarian
Summarized “Asarian, E. 2015. Assessment of altered hydrologic function, dams, and diversions within the Southern Oregon/Northern California Coast evolutionarily significant unit of coho salmon, Version 2. Prepared for NOAA Fisheries, Arcata, CA. 73 p. + appendices.” The primary flow change observed in the Trinity Basin is driven by dam construction and operation, including implementation of the ROD. Little change observed in tributary flows. Changing precipitation and runoff patterns cause conifer encroachment. Fires increase flows experienced in the month of September. VIC predicts climate change will reduce snow pack, increase winter flow rates, and reduce summer flow rates. In the Yakima basin in Washington these flow changes have been about 20%. Reclamation is producing a draft VIC report for the Trinity Basin. 
Temperature and fall flow updates: Climate change modeling output from “CA water fix”; status of Lewiston Dam temperature appraisal study; Draft EIS on lower Klamath River flows (fall flows) - Robert Franklin
summarized how the flow workgroup and temperature workgroup were combined many years ago and suggested that since then insufficient attention has been focused on temperature / climate change management issues. California Water Fix predicts that the end of September carry over storage in Trinity Reservoir will decrease by 230,000 acre-feet. The CA Department of Fish and Wildlife are working on a report that shows fall flow releases may affect fertility and delay run timing. 
Tools for Improving Multi-Objective Ecological Flow Management -- Two Case Studies: 1. Sacramento River and Bay Delta Turn Taking Optimization and 2. Real-time Fish/Water Mgmt Tools, British Columbia -  Clint Alexander
Summarized tools developed for optimizing multiple, competing flow objectives by allowing for turn taking i.e. prioritizing objectives by species across space and time (i.e. this year, month, or day focus on objectives A and B but next year focus on objectives C and D.) The various models were combined in the cloud to allow them run together unattended in batch model. Turn taking increases the decision space to maximize system response. Dam operators are provided with daily flow release recommendations and their associated benefits and tradeoffs. Real time inflow forecasting has been successfully paired with multi-objective flow management tools in Canada recommend daily flow regimes. Since implementation, the total number of compliance days for meeting various objectives has been vastly improved. The workgroup saw benefit in considering development of similar tools for the Trinity River. 
Flow Scheduling and Variable Winter Flows 
summarized input from TAMWG and TMC on the DSS output table. The workgroup questioned the benefit of including greenhouse gas carbon offset because it is one sided and doesn’t consider carbon offsets from restoration actions like improved riparian forests. The flow workgroup asked for presentation on how the carbon offset is computed. The recreational impacts measures (to be developed by Set Lawrence) need to include consideration of the fly fishing only section of river in Lewiston (April 1 – 30). 
multiple variations for the proposes variable winter flows were presented (developed at request of TMC). they included options for engineered flow pulses to accomplish specific objectives supported by the literature and scaled pre-dam hydrographs that have similar peak flow magnitudes and volume but look more “natural”. The hydrographs were developed based on a conceptual model and specific hydrograph values both supported in the scientific literature. The engineered looking hydrographs will be more easily testable. peak flow magnitude (~1500 cfs) based on 1) raising flows into the habitat dip to cause density dependent movement to spread the fish out; 2) increase baseflow by about 3X to increase drift; 3) cool river to A) delay the onset of frog breeding until after the spring high flows and B) maintain water temperatures below the seasonal temperature criteria which will shortly be applied. 

Flow Workgroup Agenda 2016-10-11/12
Time: Oct 11: 9:00 – 5:00; Oct 12: 8:30 – 4:20.

Location: TRRP office in Weaverville. In person attendance is encouraged. 
Web Conference Info
https://global.gotomeeting.com/join/799703533 
United States +1 (872) 240-3412 
Access Code: 799-703-533 

Desired outcome: 
· Updated understanding of effects of flow releases
· Flow scheduling planning and coordination
Agenda Topics:
	Start Time
	Duration (minutes) 
	Topic 
	Presenter

	 
	Day 1 (Oct 11, 2016)

	9:00 AM
	10
	Introductions, desired outcomes, head count for hike and dinner
	Andreas Krause

	9:10 AM
	20
	Overview of ROD hydrograph objectives and Hypotheses
	Andreas Krause

	9:30 AM
	20
	Bed mobility and scour
	Scott McBain

	9:50 AM
	20
	WY16 dual peak: Physical response (sediment transport, hysteresis, tracer rocks, repeat bathymetry)
	Dave Gaeuman

	10:10 AM
	20
	Delta dynamics at Rush and Indian Creek 2011 to 2016; and Tributary delta fish passage during a low winter baseflow
	Robert Stewart

	10:30 AM
	15
	Break
	

	10:45 AM
	20
	Channel /  Groundwater interactions and modeling
	Nate Bradley

	11:05 AM
	40
	Riparian encroachment, rampdown, and establishment
	John Bair

	11:45 AM
	20
	Frog reproductive phenology, hydrograph timing, and model
	Don Ashton

	12:05 PM
	60
	Lunch
	

	1:05 PM
	20
	Pacific Lamprey outmigration timing
	Damon Goodman

	1:25 PM
	30
	Spawning: superimposition, redd dewatering, predicting total annual redds, spatial shifts in spawning pattern.
	Derek Rupert

	1:55 PM
	20
	Hyporheic flow interactions with egg incubation
	Todd Buxton

	2:15 PM
	15
	Break
	

	2:30 PM
	60
	Rearing, macro-invertebrate drift and feeding bio-energetics 
	Aaron Martin, Kyle DeJuilio

	3:30 PM
	60
	SSS model: summary and application to flow scheduling
	Aaron Martin

	4:30 PM
	30
	Open discussion on todays presentations
	Open discussion

	5:00 PM
	
	Adjourn
	

	
	
	
	

	5:15 AM
	
	Optional evening hike
	

	7:00 PM
	
	Optional group dinner (La Grange)
	

	 
	Day 2 (Oct 12, 2016)

	8:30 AM
	30
	Trinity Streamflow and precipitation trends
	Eli Asarian

	9:00 AM
	30
	Temperature and fall flow updates: Climate change modeling output from “CA water fix”; status of Lewiston Dam temperature appraisal study; Draft EIS on lower Klamath River flows (fall flows)
	Robert Franklin

	9:30 AM
	50
	Tools for Improving Multi-Objective Ecological Flow Management -- Two Case Studies: 1. Sacramento River and Bay Delta Turn Taking Optimization and 2. Real-time Fish/Water Mgmt Tools, British Columbia
	Clint Alexander

	10:20 AM
	10
	Break
	

	10:30 AM
	10
	Flow scheduling timeline
	Andreas Krause

	10:40 AM
	20
	Summary of input from TAMWG and TMC
	Andreas Krause

	11:00 AM
	20
	Updated DSS output table 
	Andreas Krause

	11:20 AM
	20
	WY17 DSS modeling plan (models, scenarios, inputs, outputs, timeline)
	Robert Stewart

	11:40 AM
	60
	lunch
	

	12:40 PM
	60
	Bridge hydrographs for WY17
	Robert Stewart

	1:40 PM
	30
	Wes's hydrographs for WY17
	Wes Smith

	2:10 PM
	30
	Portfolio hydrographs to be considered in WY17
	Open discussion

	2:40 PM
	90
	Discussion on proposed hydrographs recommended for DSS modeling
	Open discussion

	4:10 PM
	10
	set meeting dates through April 2017
	Krause

	4:20 PM 
	10
	Annual workgroup coordinator selection 
	Open discussion

	4:30 PM
	
	Adjourn (Next Meeting Nov 16)
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