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YCWA’S Sensitivity Analysis
of Relicensing Participants’ June 27, 2013 Flow Scenario
at Our House and Log Cabin Diversion Dams
[Relicensing Participants - At the June 27, 2013 meeting, Relicensing Participants requested YCWA use the Operations and Water Balance Model to perform a sensitivity analysis of a Relicensing Participants’ flow scenario at Our House and Log Cabin Dams.  The scenario included minimum flows by month and Water Year (WY) type from July through March.
  Under the scenario, the Lohman Ridge and Camptonville diversion tunnels would be shut down (i.e., no diversions) from April 1 through June 30 – Therefore, no minimum flow applies from April through June.  Relicensing Participants stated they were most concerned with the April though June period, and described in their handout some of their “Interest” related to this period.  

Relicensing Participants stated this was not a flow proposal, but a sensitivity analysis.   

At the June 27 meeting, it was agreed that at the July 9 meeting, we’d discuss 1) the sensitivity analysis; 2) rationale/goals for a spill cessation provision; 3) any initial feedback YCWA may have on the four other scenarios mentioned in the Relicensing Participants handout; and 4) any initial feedback YCWA may have on Relicensing Participants “Fall and Winter Sediment Movement – Flow-Triggered.”

· YCWA has made the model run, which is named “RP062713.”  The flow scenario model run as compared to the Base Case model run results in a decrease in Project power generation of between 5.3 percent (loss of 108,174 MWh/yr) in Wet Water Years (WY) and 9.5 percent (loss of 110,694 GWh/yr) in Below Normal WYs, with an average overall decrease of 6.5 percent (loss of 91,678 GWh/yr).  New Bullards Bar Reservoir storage is reduced on average by 0.9 percent, with the largest reduction of 2.6 percent in Below Normal WYs.  Also, the flow scenario results in 6 out of 41 WYs moving to a drier WY type downstream of Narrows 2 Powerhouse.  Refer to the Relicensing Website at the link below for the full results of the model run. http://www.ycwa-relicensing.com/Modeling%20Information/Forms/AllItems.aspx?RootFolder=%2fModeling%20Information%2fOperations%20Model%2fModel%20Run%20RP062713&FolderCTID=&View=%7b768D86D7%2dFC78%2d434C%2dB1DD%2d57D0A189345F%7d
· To facilitate discussion, we have provided below brief description of existing information below Our House and Log Cabin diversion dams.

· We have provided below some very brief YCWA feedback on the other four scenarios.

· We have provided below some very brief YCWA feedback on the “Fall and Winter Sediment Movement – Flow-Triggered.”
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Existing INformation

Our House Diversion Dam Reach

General Information
The flow releases from the Our House Diversion Dam directly affect the 7.9-mi (mi) section of the Middle Yuba River from Our House Diversion Dam to the confluence with Oregon Creek (i.e., Our House Diversion Dam Reach).  The overall gradient in the reach is 1.2 percent, with a maximum gradient of 2.5 percent in the lower 1 mile of the river and just below Our House Diversion Dam.  
Our House Diversion Dam diverts up to 860 cfs through Lohman Ridge Diversion Tunnel.  The tunnel invert elevation is 2,015 ft, which is 15 ft below the NMWSE for Our House Dam (water can only be diverted through the tunnel when the impoundment’s WSE is 2,015 or greater).  The dam has a spillway, a low-level outlet and a sluiceway outlet.  The spillway (invert El. of 2,030 ft) is ungated and has a maximum capacity of 60,000 cfs.  The low-level outlet has an invert elevation of 2,000 ft, which is 15 ft below the invert for the tunnel; is controlled by a hand-operated 24-inch valve on the outlet; and has an estimated maximum capacity of 60 cfs when the pool is at the tunnel invert.  The 5-foot diameter sluiceway has an invert elevation of 1,993 ft, which is 22 ft below the tunnel invert; is controlled by a slide gate on the upstream face of the dam; and has an engineer estimated maximum capacity of 800 cfs when the pool is at the tunnel invert.
  The slide gate is operated by a two-person mobile gasoline powered engine.  

The minimum flow releases in the existing license are 30 cfs from July through March and 50 cfs from April through June, with a provision for flows to go as low as 21 cfs in the driest years.  As with Log Cabin Diversion Dam, it is difficult to calculate the volume of water committed to minimum flows because, in most years, the minimum flow release would be inflow into the impoundment rather than the 30 or 50 cfs minimum flow.

The volume of water diverted from the Middle Yuba River to New Bullards Bar Reservoir varies annually based on inflows to Our House Diversion Dam in exceedance of minimum flow releases below Our House Diversion Dam.  Table 1 summarizes With-Project Hydrology model output of Lohman Ridge Diversion Tunnel flow data.  The table shows that diversions during April through June are on average 160,064 ac-ft, or 44 percent of the total flow diverted annually.
Table 1.  Summary of With-Project flow diverted from the Middle Yuba River to New Bullards Bar Reservoir via the Lohman Ridge Diversion Tunnel by Water Year type.

	Water Year Type
	Average Annual Diversion (ac-ft)
	April-June % of Average Annual Diversion

	W
	266,578
	43%

	AN
	200,460
	43%

	BN
	135,092
	49%

	D
	70,056
	44%

	CD
	52,498
	30%

	ECD
	7,012
	64%

	Period of Record
	160,064
	44%


Currently, minimum flow releases from July through October are usually inflow equal to outflow because inflow is less than the minimum flow requirement.  Without-Project modeled monthly mean flows in these four months are 94, 42, 37 and 47 cfs, respectively.  The highest Without-Project modeled mean monthly flow is 626 cfs in March.

Natural Recession Pattern

Historical inflow (Without-Project Hydrologic conditions) at Our House Diversion Dam was estimated as the combined flow below Our House Diversion Dam and flow in the Lohman Ridge Diversion Tunnel.  The rate of cessation from the last peak flow to base flow was approximately 6 percent per day in all years. Figure 1 provides examples.
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Figure 1.  Examples of spring flow cessation in the Middle Yuba River under Without-Project Hydrology.
Frequency of Spills
Historically, spills at Our House Diversion Dam occurred in 31 out of 42 years (Water Years 1969 to 2010), or in 74 percent of years, as described in Technical Memorandum 2-1, Hydrologic Alteration.  Spills were defined as at least two consecutive days when the daily average flow at the gage below the dam (USGS Gage 11408880) exceeded 60 cfs and the minimum cumulative release was 1,000 ac-ft.  Median date of peak snowmelt was May 4, which was approximately 15 days earlier than under Without-Project conditions.  Duration of snowmelt recession was 43.4 days, as compared to 65.8 days under Without-Project Conditions.
Sediment Transport, Sorting and Deposition

Bankfull discharge was estimated to range between 283 and 299 cfs, with a return interval of less than 1 year under Without-Project conditions and between 1.1 and 1.2 years With-Project conditions.  Floodprone discharge was to range between 3,006 and 7,559 cfs, with a return interval of 2.0 to 5.0 years under Without-Project conditions and between 2.8 and 5.7 years With-Project conditions.
In the 2.9 miles of the reach that had on-the-ground habitat mapping done, there was 2,311 square feet of gravel that is the size appropriate for trout spawning (i.e., assumed to have a D50 of 20 millimeters (mm)).  YCWA estimated this size gravel becomes mobile at a flow of 42 to 97 cfs, which have a return interval of less than 1 year under Without-Project conditions and 1.0 to 1.1 years under With-Project conditions.

YCWA estimated a “critical discharge,” or discharge at which sediment transport becomes meaningful (i.e., incipient motion of the median particle size of a transect).  This critical discharge ranges from an estimated occurrence of less that every year (e.g., high likelihood of occurring more than once a year) to every 1.1 years under Without-Project conditions compared to between recurrence interval of 1.1 to 1.3 years under With-Project conditions. 

Riparian Germination and Survival

There is no standard metric for assessing the germination and survival of woody riparian species in the Sierra Nevada, although the presence of multiple age-classes (size-classes) is one indicator of riparian health.  In the Middle Yuba downstream of the Log Cabin Diversion Dam the floodplains are limited by steep bedrock valley walls and the substrates are dominated by bedrock, boulder, and large cobble, all of which limit the extent to which riparian vegetation can establish.  However, YCWA’s field studies indicated that because several species of willows (Salix spp.) and white alder (Alnus rhombifolia) were present in varying age classes showing that germination and survival of is continuing over time.  Fremont’s cottonwood (Populus fremontii) was also present, along with Himalayan blackberry (Rubus armeniacus), a non-native invasive plant (NNIP).
Although all woody riparian vegetation provides an important component to riparian habitat, Fremont’s cottonwood is considered to be an important riparian because it establishes riparian habitat, provides stream shade, and contributes large woody material (LWM) to the stream system (Naiman et al. 2005
).  Fremont’s cottonwood is associated with flood flows estimated to occur approximately every 7 years (Stromberg and Patten 1991
 as referenced in Mahooney and Rood 1998
) in moist, barren nursery areas, typically consisting of recently scoured or newly formed banks.  Seeds are distributed following bloom times that may occur from February through May, but have been observed to occur in the Yuba River watershed in May (YCWA 2013
); the seeds remain viable for germination for up to 4 weeks, but are most viable within the first week of dispersal (USDA 2013
).  In order to successfully germinate, the seeds must grow roots at a rate that can follow the declining groundwater at a rate not exceeding 1 centimeter per day; the accessibility of water available to growing roots may not be directly proportionate with changes in the stage of the stream, as the capillary fringe (cohesion of water molecules to soil particles that draws water upward) may draw water up above the ground water level for varying distances depending on the size and texture of the soil.  

Freemont’s cottonwoods are not likely to be prolific in this reach because of the limited floodplains, although they are present on some lateral bars.  In order to supported the continued germination of Fremont’s cottonwoods, the recession rates following floods of approximately 7 year recurrence intervals are recommended to approximate a drawdown of 1 centimeter per day during May.  The peak flows with a 7-year recurrence intervals in the Middle Yuba River downstream of Our House Diversion Dam and immediately upstream of the North Yuba River are 6,626 and 10,260 cfs, respectively, under Without-Project Hydrology and 5,761 and 9,400 cfs, respectively, under With-Project Hydrology. 

NNIPs may be a concern to riparian habitat because they have the potential to outcompete germinating seedlings for nursery sites or sunlight; eventually, reduced germination has the potential to decrease the function of the riparian zone by reducing shade and LWM provided by mature woody species.  Although Himalayan blackberry was present in this reach, it had limited coverage and a variety of age classes of woody riparian species were present.  Himalayan blackberry is ubiquitous throughout the Project Vicinity, including upstream reaches, are spread by animals (DeTomoso and Healy 2007
), germinate, and have most growth during summer months when the Project does not control the flows in this reach.
Salmonid Migration

Anadromous fish do not occur in the Middle Yuba River.
Rearing and Survival of YOY Rainbow Trout

YCWA’s 2012 stream fish surveys found three fishes in the Middle Yuba River in the Our House Diversion Dam Reach at the two sites surveyed:  snorkeling at RM 11.7 just below the dam and electrofishing at RM 5.0 just above the Oregon Creek confluence.  At RM 11.7, YCWA found 453 rainbow trout and 88 smallmouth bass per mile; and at RM 5.0, YCWA found 155 rainbow trout (i.e., 4 lbs/ac), 1,915 smallmouth bass and 141 Sacramento sucker per mile.  Rainbow trout ranged in size from 51 to 357 mm, representing YOY to 2+ age classes.  

YCWA’s fry emergence investigation suggested that rainbow trout spawning occurs from April through June in this reach.  

YCWA developed one set of WUA curves for the entire reach.  The 100 and 80 percent of maximum static WUA for the rainbow trout adult life stage were 120 and 49 cfs, respectively; for the rainbow trout spawning life stage were 90 cfs and 32 cfs, respectively; and for the rainbow trout juvenile life stage were 50 cfs and 19 cfs, respectively.
Foothill Yellow-legged Frog Egg Mass Deposition and Development

No egg masses, but about 100 tadpole, 32 juvenile and 27 adult FYLF were found in the reach during YCWA’s VES at four sites in 2012.  In 2008, 2009, 2010 and 2011, water temperature reached 10°C, the temperature at which FYLF begin egg laying, between early April and mid June.

In collaboration with Relicensing Participants, YCWA selected a study site at RM 12.4 to 12.5 to conduct a 2-dimensional FYLF habitat model.  Field data collection has been completed, and the model is currently in development. YCWA expects to have technical calibration meetings in July and August 2013. In addition to the calibration details, the number of and magnitude of simulation runs and analyses methods will be discussed.  

Aquatic Invasive Species Control

YCWA did not identify any aquatic invasive species (AIS) in Project reservoirs, impoundments, or affected reaches during fieldwork performed in 2011 and 2012.  AIS were defined as:
· Mollusks

· Quagga mussel (Dreissena rostriformis bugensis)
· Zebra mussel (D. polymorpha)

· New Zealand mudsnail (Potamopyrgus antipodarum)

· Asian clam (Corbicula fluminea)

· Submerged Aquatic Plants

· Eurasian milfoil (Myriophyllum spicatum)

· hydrilla (Hydrilla verticillata)

YCWA also noted that the invasive algae (not listed as an AIS), Didymosphenia geminata, a freshwater diatom was not observed to be present in Project affected reaches.  Observations of D. geminata were common upstream of the Project Area in the Middle and South Yuba rivers during previous relicensing studies conducted by PG&E and NID.  

The presence of AIS and D. geminata are not specifically linked with flow cessation rates, although stream areas with higher flows are less likely to support submerged aquatic plants.
Recreational Whitewater Boating

Study 8.2, Recreation Flow, is complete for the 7.5-mi-long section of the Middle Yuba River between Our House Diversion Dam and the Highway 49 Bridge.  Data are available from boaters who ran the reach opportunistically and the focus group participants.
Between December 11, 2010 and August 27, 2011, YCWA received a total of 45 completed boater surveys at 12 different flow levels during opportunistic flows via coordination with YCWA on the Middle Yuba River from Our House Diversion Dam to Highway 49.  The flows at which the boaters ran the river ranged from 350 cfs to 2,200 cfs.  
The boaters who ran the reach estimated the reach as a Class IV to Class VI.  Table 2 presents by water craft estimates made by the respondents regarding flows for a quality boating experience and optimum boating flows. The estimated run time is 2 to 4.5 hours
Table 2.  Boaters who completed YCWA’s opportunistic questionnaire regarding flows necessary for a quality boating experience and optimum boatable flows in the Middle Yuba River reach between Our House Diversion Dam and Highway 49.

	Craft
	Number of Respondents
	Boatable Flow Range for Quality Boating Experience

(cfs)
	Optimal Boatable Flow Range  (cfs)

	Hardshell Kayak
	12
	600 – 800
	800 – 2,500

	Inflatable Kayak
	4
	300 – 400
	300 – 1,400

	Whitewater Rafts (≤12 ft long)
	12
	300 – 400
	350 – 1,200

	Whitewater Rafts (>12 ft long)
	1
	700
	900 – 1,300


The focus group participants estimated the reach as a Class III to Class VI.  Table 3 presents by water craft estimates made by the focus group participants regarding flows for a quality boating experience and optimum boating flows.

Table 3.  Focus Group participants estimates of flows necessary for a quality boating experience and optimum boatable flows for the Middle Yuba River reach between Our House Diversion Dam and Highway 49.
	Craft
	Boatable Flow Range for Quality Boating Experience

(cfs)
	Optimal Boatable Flow Range  (cfs)

	Hardshell Kayak
	600 – 4,000
	800 – 2,500

	Inflatable Kayak
	300 – 1,200
	300 – 1,400

	Whitewater Rafts (≤12 ft long)
	300 – 1,600
	350 – 1,200

	Whitewater Rafts (>12 ft long)
	700 – 2,000
	900 – 1,300


Study 8.2, Recreation Flow, is not complete for the 7.5-mi-long section of the Middle Yuba River between Highway 49 Bridge and the North Yuba River.  
Other - Water Temperature 

YCWA’s 2008 through 2012 water temperature monitoring occurred at one location in this reach: RM 12.0 immediately below Our House Diversion Dam from October 2008 through October 2012.  YCWA found that the mean- and maximum-daily water temperatures in July were 20.7°C and 24.6°C in July, respectively, and the mean- and maximum-daily water temperatures in August were 21.3°C and 24.3°C, respectively.  Mean-daily water temperatures were greater than 20°C about 70 percent of the time in July and 80 percent of the time in August during the monitoring period.  Similar statistics for modeled water temperature data over the entire 40-year period of record at this site (RM 12.0) and at a site just upstream of Oregon Creek are available on the Minimum Flow Matrix tool on the Relicensing Website. 
Log Cabin Diversion Dam Reach 

General Information

The flow releases from the Log Cabin Diversion Dam directly affect the 4.1-mile (mi) section of Oregon Creek from the Log Cabin Diversion Dam to Oregon Creek’s confluence with the Middle Yuba River (i.e., Log Cabin Diversion Dam Reach).  The overall gradient in the reach is 2.3 percent, with a maximum gradient of 4.8 percent between RM 0.5 and RM 1.2.  There is a low gradient section (i.e., 0.7%) on private land near the center of the reach at Celestial Valley.  
Log Cabin Diversion Dam diverts up to 1,100 cubic feet per second (cfs) through the Camptonville Diversion Tunnel.  The tunnel invert elevation is 1,952 feet (ft), which is 18 ft below the normal maximum water surface elevation (NMWSE) for Log Cabin Diversion Dam (i.e., water can only be diverted through the tunnel when the impoundment’s water surface elevation (WSE) is greater than 1,952 ft).  The dam has a spillway, a low-level outlet and a sluiceway outlet.  The spillway, with an invert elevation of 1,980 ft is ungated, and has a maximum capacity of 12,000 cfs.  The low-level outlet has an invert elevation of 1,948 ft, which is 4 ft below the tunnel invert; is controlled by a hand-operated valve on the outlet; and has an estimated maximum capacity of 13 cfs when the pool is at the diversion tunnel invert.  The 5-foot diameter sluiceway has an invert elevation of 1,939 ft, which is 13 ft below the tunnel invert; is controlled by a slide gate, which is operated by a two-person mobile gasoline powered engine, on the upstream face of the dam; and has an engineer-estimated maximum capacity of 800 cfs when the pool is at the tunnel invert.

Minimum flow releases in the existing license are 8 cfs from July through March and 12 cfs from April through June, with a provision for flows to go as low as 5.6 cfs in the driest years.  It is difficult to calculate the volume of water committed to minimum flows because, in most years, the minimum flow release would be inflow into the impoundment rather than the 8 or 12 cfs minimum flow.  However, using the 8 and 12 cfs (i.e., ignoring inflow = outflow periods), the volume of water committed to minimum flows under the existing license is between 6,248 acre-feet (ac-ft) when CDWRs forecast at Smartsville is for 50 percent or more of the mean annual unimpaired flow and 4,374 ac-ft when CDWR’s forecast is for less than 40 percent of the mean annual unimpaired flow.
Diversions to New Bullards Bar Reservoirs via the Camptonville Diversion Tunnel are a combination of Middle Yuba River imports through the Lohman Ridge Diversion Tunnel and Oregon Creek inflow in exceedance of minimum flow releases below Log Cabin Diversion Dam.  Table 4 summarizes With-Project model output of Camptonville Diversion Tunnel flow data.  The table shows that diversions during April through June are on average 196,713 ac-ft, or 42 percent of the total flow diverted annually.
Table 4.  Summary of With-Project flow diverted to New Bullards Bar Reservoir through the Camptonville Diversion Tunnel by Water Year type.

	Water Year Type
	Average Annual Diversion (ac-ft)
	April-June % of Average Annual Diversion

	W
	324,206
	41%

	AN
	247,913
	40%

	BN
	167,168
	47%

	D
	86,075
	42%

	CD
	66,573
	27%

	ECD
	8,007
	61%

	Period of Record
	196,713
	42%


Minimum flow releases are usually limited to Our House Diversion Dam inflow from July through October because inflow is less than the minimum flow requirement.  Without-Project modeled mean monthly flows
 in these four months were 7, 3, 3, and 6 cfs, respectively.  The highest Without-Project modeled mean monthly flow is in March (199 cfs).

Natural Recession Pattern

Because of Oregon Creek’s relatively low elevation (i.e., peak elevation in the watershed is approximately 5,760 ft), recession patterns are typically not snowmelt driven.  Therefore, the natural recession rate, varied from year to year, ranging from 4 percent per day to 15 percent per day.  Figure 2 provides examples.
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Figure 2.  Examples of spring flow cessation in the Oregon Creek under Without-Project Hydrology.
Frequency of Spills
Historically, spills at Log Cabin Diversion Dam occurred in 26 out of 42 years (Water Years 1969 to 2010), or in 62 percent of years, as described in Technical Memorandum 2-1, Hydrologic Alteration.  Spills were defined at least two consecutive days when the daily average flow at the gage below the dam (USGS Gage 11409400) exceeded 20 cfs and the minimum cumulative release was 1,000 ac-ft.  Median date of peak snowmelt was April 16, which was the same as Without-Project conditions.  Duration of snowmelt recession was 102.0 days, as compared to 107.7 days under Without-Project Conditions.
Sediment Transport, Sorting and Deposition

Bankfull discharge was estimated to be 129 cfs, with a return interval of 1.0 year under Without-Project conditions and 0.9 years With-Project conditions.  Floodprone discharge was estimated to be 1,989 cfs, with a return interval of 5.0 years under both Without-Project and With-Project conditions.
In the 4 miles of the reach that had on-the-ground habitat mapping done, there was 255 square feet of gravel that is the size appropriate for trout spawning (i.e., assumed to have a D50 of 20 millimeters (mm)).  YCWA estimated this size gravel becomes mobile at a flow of 281 cfs, which has a return interval of 1.1 years under Without-Project conditions and 1.5 years With-Project conditions

YCWA estimated a “critical discharge” range from an estimated occurrence of about every year (e.g., high likelihood of occurring once a year) to every 1.3 years under Without-Project conditions compared to between recurrence interval of 1.4 to 1.9 years under With-Project conditions. 

Riparian Germination and Survival

As stated above, there is no standard metric for assessing the germination and survival of woody riparian species in the Sierra Nevada, although the presence of multiple age-classes (size-classes) is one indicator of riparian health.  The stream channel in Oregon Creek downstream of the Log Cabin Diversion Dam alternates between bedrock controlled areas, and as in the case of the Celestial Valley sub-reach, unconfined areas with finer substrates and extensive vegetative floodplains.  The bedrock reaches supported limited riparian vegetation, while the Celestial Valley sub-reach supported several species of willows (Salix spp.) and white alder (Alnus rhombifolia) in varying age classes showing that germination and survival of is continuing over time.  Himalayan blackberry, a NNIP, was also present.
Although the germination of woody riparian species is strongly linked with stream hydrology because the roots of germinating seedlings must be able to reach declining groundwater, the soils in this reach were observed to be moist to floodprone widths during summer months (on vegetative transects).  This indicates that the recession rate of the river is unlikely to be a limiting factor for the root follow and therefore successful establishment of woody riparian seedlings. 

NNIPs may be a concern to riparian habitat because they have the potential to outcompete germinating seedlings for nursery sites or sunlight; eventually, reduced germination has the potential to decrease the function of the riparian zone by reducing shade and LWM provided by mature woody species.  Himalayan blackberry is present in this reach and is ubiquitous throughout the Project Vicinity, are spread by animals with the most growth occurring during summer months (DeTomoso and Healy 2007
).  Because Himalayan blackberry germinates and has most growth during summer months when the Project does not control the flows in this reach.
Salmonid Migration

Anadromous fish do not occur in Oregon Creek.
Rearing and Survival of YOY Rainbow Trout

YCWA’s 2012 stream fish surveys found three fishes in Oregon Creek at the one site surveyed by electrofishing:  RM 0.3 just upstream of the Middle Yuba River.  YCWA found 2,266 rainbow trout (i.e., 23.9 pounds per acre (lbs/ac)), 169 Sacramento sucker, and 24 smallmouth bass per mile.  Rainbow trout ranged in size from 56 to 121 millimeters (mm), representing young-of-the-year (YOY) to 1+ age classes.        

YCWA’s fry emergence investigation suggested that rainbow trout spawning occurs from April through June in this reach.  

YCWA developed two sets of flow verses weighted usable area (WUA) curves for rainbow trout adult and spawning life stages:  one for the Log Cabin Diversion Dam sub-reach (Log Cabin Diversion Dam to Celestial Valley/Celestial Valley to Middle Yuba River [i.e., higher gradient sections of reach]), and one for the Celestial Valley sub-reach (i.e., lower gradient section of reach).  The curves are very similar, so the static WUA results from the Log Cabin Diversion Dam sub-reach (i.e., the higher gradient), which are slightly higher, are used in this exercise.  The 100 and 80 percent of maximum static WUA for the rainbow trout adult life stage were 25 and 6 cfs, respectively; the rainbow trout spawning life stage were 55 cfs and 18 cfs, respectively; and the rainbow trout juvenile life stage were 17 and 5 cfs, respectively.
Foothill Yellow-legged Frog Egg Mass Deposition and Development

No egg masses, but 5 tadpoles, 1 juvenile and 4 adult FYLF were found in the reach during YCWA’s visual encounter surveys (VES) at four sites in 2012.  In 2011, water temperature reached 10°C, the temperature at which FYLF begin egg laying, by about June 10. 

In collaboration with Relicensing Participants, YCWA selected a study site at RM 3.2 – 3.3 downstream of Log Cabin Diversion Dam to conduct a 2-dimensional FYLF habitat model.  Field data collection has been completed, and the model is currently in development. YCWA expects to have technical calibration meetings in July and August 2013. In addition to the calibration details, the number of and magnitude of simulation runs and analyses methods will be discussed
Aquatic Invasive Species Control

YCWA did not identify any aquatic invasive species (AIS) in Project reservoirs, impoundments, or affected reaches during fieldwork performed in 2011 and 2012.  AIS are defined as:
· Mollusks

· Quagga mussel

· Zebra mussel

· New Zealand mudsnail

· Asian clam
· Submerged Aquatic Plants

· Eurasian milfoil

· hydrilla

YCWA also noted that the invasive algae (not listed as an AIS), D. geminata, a freshwater diatom was not observed to be present in Project affected reaches.  Observations of D. geminata were common upstream of the Project Area in the Middle and South Yuba rivers during previous relicensing studies conducted by PG&E and NID.  

The presence of AIS and D. geminata are not specifically linked with flow cessation rates, although stream areas with higher flows are less likely to support submerged aquatic plants.
Recreational Whitewater Boating

The Oregon Creek reach downstream of Log Cabin Diversion Dam was not identified as an attractive whitewater boating opportunity.
Other - Water Temperature 

YCWA’s 2008 through 2012 water temperature monitoring occurred at two locations: RM 4.0 immediately below Log Cabin Diversion Dam from July 2008 through October 2012, and RM 0.1 immediately upstream of the Middle Yuba River confluence from March 2011 through October 2012.  At RM 4.0, YCWA found that the mean- and maximum-daily water temperatures in July were 20.1 °C and 23.0°C in July, respectively; and mean- and maximum-daily water temperatures in August were 19.7°C and 21.8°C, respectively.  At RM 0.1, YCWA found that the mean- and maximum-daily water temperatures in July were 18.6°C and 20.6°C, respectively; and mean- and maximum-daily water temperatures in August were 18.5°C and 20.9°C, respectively.  At RM 4.0 in July and August, mean-daily water temperature exceeded 20°C 64 and 33 percent of the time, respectively.  At RM 0.1, mean-daily water temperature exceeded 20°C in July and August 6 percent and 10 percent of the time, respectively.
  Similar statistics for modeled water temperature data at these two sites for the entire 40-year period of record are available in the Minimum Flow Matrix on the Relicensing Website (link above).

YCWA INITIAL FEEDBACK

ON FOUR OTHER FLOW SCENARIOS
General Feedback (apply to all 5 scenarios below)
· Haven’t identified need for and purpose of spill cessation based on best available information 

· Generation and/or capital costs relatively high for undefined ecological benefits
· Need to discuss benefits of Relicensing Participants’ flow scenario minimum flows separately from spill cessation; current flow scenario blends the two

· Need to consider water temperature/flow effects below Narrows 2 Powerhouse
1 – No Diversions from April through June
· High generation cost (see  model run results)
· High flows likely have adverse effects that are not evaluated yet (flood flows)

· How to transition from March to April and June to July (i.e., more generation/water cost).  Was intent to keep diversions closed until base flows established (sometimes later than end of June)?
· Affects water below Narrows 2; shift to drier WY types due to less storage in 6 out of 41 years
2 - Allow Percent of Flow by WY Type

· Logistics seem difficult (timing of WY types and head on tunnel changes hourly)
· How to determine “beginning of spring recession period”

· High capital cost
· Not sure how percent’s developed or why (i.e., purpose)
· Doesn’t address spill cessation directly
3 – Pass Percent of Inflow
· Logistics seem difficult (real time calculation of inflow)

· Same as last 3 bullets in #2 above
4 – Do Not Divert When Downstream Dams Spilling
· Logistics for New Bullards Bar spills not difficult (close tunnels), but reopening tunnels problematic

· Effects in spikes of downstream flows 

· Logistics for spills at Log Cabin Diversion Dam problematic (very spikey spills; rain driven)
· Doesn’t address spill cessation directly (spills don’t normally occur during cessation)

5 – Open Sluiceways from April or May On
· High generation/capital cost
YCWA INITIAL FEEDBACK

ON Flow-triggered sediment movement
General Feedback
· Haven’t identified need for and purpose of measure based on best available information 

· Generation and/or capital costs relatively high for undefined ecological benefits

· Need to consider water temperature/flow effects below Narrows 2
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� 	YCWA had previously put forward a straw man proposal for fish only for minimum flows at Our House and Log Cabin diversion dams by month and WY type.  There was no discussion at the June 27 meeting comparing YCWA’s and Relicensing Participants minimum flows. 


� 	The maximum capacity of the sluiceway outlet is based on engineering calculations.  YCWA Project Operations staff believes the actual capacity is considerably less.  YCWA is investigating this.


� Naiman, R.J., H. Décamps, M.E. McClain.  2005.  Ripari: Ecology, Conservation, and Management of Streamside Communities.  Elsevier Academic Press: Massachusetts.


� 	Stromberg, J. C., and D. T. Patten.  1991.  Instream flow requirements for cottonwoods at Bishop Creek, Inyo County, California.  Rivers 2:1 – 11.


� Mahoney, J.M. and S.B. Rood. 1998.  Streamflow requirements for cottonwood seedling recruitment an integrative model. Wetlands.  19: 634-645.


� 	Yuba County Water Agency (YCWA).  2013.  Technical Memorandum 6-2, Riparian Habitat Downstream of Englebright Dam. Yuba County Water Agency, Marysville, CA.  Available at: <http://www.ycwa-relicensing.com>.


� 	United States Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS).  2012.  Plants Database.  Available online at:  < http://plants.usda.gov/characteristics.html>.  Accessed July 8, 2013.


� 	DiTomaso, J. and Healy, E.  2007.  Weeds of California.  University of California-Agriculture and Natural Resources Publication.  Oakland, CA.


� 	The maximum capacity of the sluiceway outlet is based on engineering calculations.  YCWA Project Operations staff believes the actual capacity is considerably less.  YCWA is investigating this.


� 	These are modeled flows in the relicensing Water Balance/Operations Model for the period from WY 1970 through WY 2010. 


� DiTomaso, J. and Healy, E.  2007.  Weeds of California.  University of California-Agriculture and Natural Resources Publication.  Oakland, CA.  


� 	Note that based on YCWA’s water temperature monitoring, summertime water temperatures cool slightly as the water moves downstream from Log Cabin Diversion Dam to the Middle Yuba River, possibly due to the aspect and cover in the reach.  
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