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 Project No. 2246-058--California
 Yuba River Hydroelectric Project

    Yuba County Water Agency
Curt Aikens, General Manager
Yuba County Water Agency

1220 F Street

Marysville, CA  95901-4740
Reference:
Study Plan Determination for the Yuba River Hydroelectric Project
Dear Mr. Aikens:

Pursuant to 18 C.F.R. § 5.13(c) of the Commission’s regulations, this letter includes the study plan determination for the Yuba County Water Agency’s (YCWA) Yuba River Hydroelectric Project.  This determination is based on staff’s review of the revised study plan, comments on the proposed and revised study plan, and other elements of the record.

While many issues associated with your proposed and revised study plan have been resolved, some unresolved issues remain.  In addition to resolution of the unresolved study issues, Commission staff also evaluated additional studies proposed by either agencies or other stakeholders to this relicensing proceeding that you did not propose and you do not agree are appropriate.  This letter includes modifications to your revised study plan necessary to resolve the outstanding issues.  
Background

On April 19, 2011, YCWA filed its proposed study plan, which included a total of 41 studies spanning a wide spectrum of resource areas including:  water use and allocation, water quality, fish and other aquatic resources, terrestrial resources, threatened and endangered species, recreation, aesthetic resources, and cultural resources.  
Between April and July 2011, YCWA held about 20 meetings, some of which included Commission staff, to attempt to resolve differences regarding the proposed studies.  Eight comment letters were filed on the proposed study plan, requesting modifications to 29 of the proposed studies and 11 additional studies.
  YCWA held five additional meetings to resolve differences.
YCWA filed its revised study plan on August 17, 2011, consisting of 42 studies.
Comments on the revised study plan were filed on August 30, 2011 by the U.S. Department of Agriculture, Forest Service and California Department of Fish and Game; on September 1, 2011 by the National Marine Fisheries Service, U.S. Fish and Wildlife Service, and Foothills Water Network; and on September 2, 2011 by the California State Water Resources Control Board.

On September 8, 2011, YCWA filed revisions to the following studies:  study 2.3--Water Quality and study 6.1--Riparian Habitat Upstream of Englebright Reservoir.
Study Plan Determination


Commission staff has reviewed YCWA’s August 17, 2011, revised study plan, comments received on the plan, and other elements of the record.  Based on that review:  (1) 32 of the revised studies are approved as filed; and (2) 10 of the studies are approved with modifications.  Further, of the 60 study/information requests filed by stakeholders, 7 were adopted, 14 were adopted with modification and 39 were not adopted.
  The reasons for modifying YCWA’s study plan, requiring additional studies, and not adopting some stakeholder studies are explained in detail in Appendix A.  Commission staff considered all study plan criteria in section 5.9 of the Commission’s regulations; however, only specific study criteria that are germane to the determination are referenced in Appendix A.  The approved studies, studies approved with modifications, and studies not adopted are listed in Appendix B.  A revised process plan and schedule is provided in Appendix C.
As discussed in Appendix A, YCWA is required to make significant modifications to several of its revised studies and develop two new studies.  YCWA must file certain modified revised studies
 and the two new studies
 for Commission approval within 90 days from the date of this letter, allowing at least 30 days for agency comment on the proposed modifications.  YCWA must include in its filings, copies of any agency comments, a discussion of how comments were addressed, and reasons for not adopting any agency recommendations.
Section 5.13(c) of the Commission’s regulations requires the Director of the Office of Energy Projects to issue a study plan determination within 30 days following the date a potential applicant files its revised study plan.  Given the complexity of the issues and number of requested modifications to YCWA’s revised study plan, more time was needed to adequately review the requests.  Accordingly, pursuant to section 5.29(f)(2) of the Commission’s regulations, section 5.13(c) is waived to allow the additional time needed to thoroughly address modifications to YCWA’s study plan and studies requested by stakeholders that were not adopted by YCWA.
Finally, nothing in this study plan determination is intended, in any way, to limit any agency’s proper exercise of any independent statutory authority to require additional studies.
If you have any questions, please contact Alan Mitchnick at (202) 502-6074.








Sincerely,








Jeff C. Wright







Director








Office of Energy Projects

Enclosures:
Appendix A--Study Request Issues


Appendix B--Approved And Modified Studies and Studies Not Adopted


Appendix C--Revised Process Plan and Schedule

cc:
Mailing List


Public Files


APPENDIX A – STUDY REQUEST ISSUES

Staff’s Findings/Response to Comments on the Study Plan

The following discusses staff’s findings on studies proposed by the Yuba County Water Agency (YCWA) and participants’ comments based on criteria outlined in the Commission’s regulations [18 C.F.R. section 5.9(b)(1)-(7)].  Except as explained below, we concur with YCWA’s conclusions and justification for its proposed studies and conclude that the revised study plan, filed on August 17, 2011, as modified below, adequately addresses all study needs at this time.  
Collaboration and Consultation on Study Plan Decisions
A number of the studies provide for collaboration on certain decisions outlined in the studies, such as the location of study transects.  In cases where “collaboration” is required by the study plan, YCWA would make a reasonable effort to reach a consensus using the “can you live with it” threshold described in Section 2.3.6.8 of YCWA’s preliminary application document (PAD), and such decisions would be final and filed with the Commission (page 2-4 of the revised study plan).  

While we see value in the use of collaboration, we are concerned with the process laid out should there be disagreements.   As indicated by YCWA, in these cases, where consensus is not reached, YCWA would make the final decision on how to proceed.  As a result, the Commission staff would not be involved in those decisions.  To ensure that Commission staff has sufficient information to complete its environmental analysis, where YCWA specifies in the revised study plan that it would collaborate with certain entities in its revised study plan, it must consult with the participating entities and, if a consensus with specified resource agencies is not reached, YCWA must file its proposal with the Commission for approval.
  Further, where we require consultation on study plan modifications, YCWA must allow a minimum of 30 days for the parties to provide written comments and recommendations.  In each scenario, the filing must include YCWA’s proposed action, a description of the dispute including copies of any comments and recommendations received, and a discussion of how the collaborating/consulted parties’ comments and recommendations have been considered.  If YCWA does not adopt a recommendation, the filing must include its reasons, based on project-specific information.

STAFF COMMENTS AND MODIFICATIONS TO APPROVED STUDY PLAN FILED BY YCWA
Study 1.1--Channel Morphology Upstream of Englebright Reservoir 
Data Analysis 
YCWA proposes to characterize river form, process, and interaction with the riparian zone in reaches upstream of the normal maximum water surface elevation of Englebright reservoir and potentially affected by continued operations of the project.  Specifically, based upon data collected in the proposed study, YCWA proposes to produce information including:

· The ratio of sediment yield before the dam was constructed to after the dam was constructed to provide an index of sediment availability changes.

· An annual bedload transport capacity under regulated and unimpaired conditions.

· The ratio of the bedload transport under regulated conditions to the bedload transport under unimpaired conditions to provide an index of the changes in sediment transport capacity.

· A comparison of annual transport capacity under unimpaired and regulated conditions.

· A coarse sediment balance using storage in the channel as compared against regional bedload yield.

National Marine Fisheries Service (NMFS), in study NMFS-4, Element #6:  Synthesize Study Results to Evaluate Ecological and Geomorphic Impacts, requests information to: (1) describe the downstream trajectory of the mass balance between coarse sediment supply and transport capacity; (2) determine the extent and magnitude of the coarse sediment deficit on the Yuba River downstream of project dams based on channel bed storage and morphology; (3) provide information required for future efforts aimed at quantifying the ecological significance of any geomorphic effects of the project; and (4) provide information necessary to determine if and what management measures may be necessary to mitigate any sediment imbalance.  

NMFS also recommends that the data analysis in study 1.1 include a sediment budget, specifically, a comparison of the mass balance, or total change of sediment supply and sediment transport capacity under unimpaired and existing conditions.  NMFS also recommends that this comparison be contrasted with the results from the coarse sediment storage analysis.  NMFS indicates that this analysis is required in order to “assess the Project’s effects on the mass balance of sediment supply and transport… synthesize study results, evaluate Project effects, and inform potential PM&E measures related to instream flow and gravel augmentation.”  Specifically, NMFS states that this analysis would assess how often sediment is transported under current and unimpaired conditions and how the project has affected the frequency, magnitude, and volume of sediment transport.  NMFS indicates that, because YCWA is proposing to calculate sediment supply and transport capacity under regulated and unimpaired conditions, a request for a sediment budget analysis would require minimal cost and effort.  

In its August 17, 2011 response to comments, YCWA indicates that assessing the sediment supply under unimpaired or pre-project conditions is not relevant to the study of potential project effects under current conditions.  YCWA further states that its proposed study would only analyze changes in sediment transport capacity due to regulation.

Staff Analysis

            For the most part, YCWA’s proposed study would provide NMFS with the basic geomorphic information it is seeking.  However, NMFS requests that YCWA provide one additional analysis.  NMFS requests an analysis of the mass balance, or total difference between unimpaired sediment supply and transport and current sediment supply and transport.  We find that NMFS’ proposed additional analysis would primarily focus on an historical evaluation of the effects of the construction of YCWA’s developments in the river basin and not the on-going effects of the existing project.  For these reasons, we conclude that NMFS’ requested analysis is not needed to evaluate current project effects (study criterion 5), and therefore, we are not recommending that YCWA modify its proposed study to include a comparative analysis of the mass balance between sediment supply and transport under regulated and unimpaired conditions as requested by NMFS.
Study 1.2--Channel Morphology Downstream of Englebright Reservoir

Effects of Large Woody Debris on Channel Morphology

In its response to study NMFS-5, Effects of the Project and Related Activities on Large Wood and Riparian Habitat for Anadromous Fish,
 YCWA states that Englebright dam is not a project facility, and due to its design as an overflow bypass structure, and because the Corps does not remove large woody debris (LWD) from Englebright reservoir, the dam does not preclude LWD from passing downstream of Englebright dam to the lower Yuba River.  YCWA concludes that there is no nexus between potential project effects and LWD loading in the lower Yuba River.  

In its September 1, 2011 comments on the revised study plan, NMFS states that there is a nexus between potential project effects and the recruitment of LWD in the lower Yuba River, because LWD trapped and lost at project reservoirs, such as New Bullards Bar, could potentially pass downstream to the lower Yuba River if not for project effects.  NMFS concludes that YCWA should quantify LWD frequency and how LWD functions as a geomorphic control and forcing mechanism in the lower Yuba River below Englebright dam.

Staff Analysis
We agree with YCWA that the overflow bypass design of Englebright dam does not preclude LWD from passing over it to the lower Yuba River.  However, we disagree that there is no nexus between potential project effects and the recruitment of LWD in the lower Yuba River.  Existing information indicates that the hydraulic conditions necessary for the overflow of Englebright dam rarely occur because the project diverts flows for generation, thereby affecting the recruitment of LWD in the lower Yuba River.  Additionally, we agree with NMFS that the removal of LWD at project facilities excludes it from entering the lower Yuba River.  Because project operations directly influence the hydraulic conditions necessary for the overflow of Englebright dam and because the project removes LWD upstream of Englebright dam, we find that there is a suitable nexus between potential project effects and the loading of LWD in the lower Yuba River (study criterion 5).  Therefore, we agree with NMFS and recommend that YCWA modify study 1.2 to include provisions for describing how LWD functions as a geomorphic control and forcing mechanism in the lower Yuba River.  We note that with our recommendations, the proposed study 6.2 would provide information regarding LWD frequency in the lower Yuba River.
Calculation of Bed Mobility and Sediment Transport Capacity
YCWA proposes to calculate bed mobility and sediment transport capacity using an available two-dimensional (2D) model combined with a critical Shields stress approach.  As part of its proposed methodology, YCWA describes the estimation of non-dimensional Shields stress for a hypothetical spawning gravel size distribution.

In its September 1, 2011 comments on the revised study plan, NMFS states that while it believes that a bed mobility/sediment transport analysis for a hypothetical spawning gravel size is a useful exercise, YCWA should also conduct a similar analysis using the actual grain size distribution of the existing bed surface.  NMFS states that use of existing substrate maps for the lower Yuba River for calculating the non-dimensional Shields stress for the existing bed surface would be more appropriate.
Staff Analysis
Because the movement of other substrate size classes may be biologically relevant, such as fine sediments, which can negatively impact spawning success, an analysis of bed mobility/sediment transport analysis using solely spawning-sized gravels is unnecessarily limiting.  Further, use of the existing substrate maps for the lower Yuba River (study criterion 4) and subsequently known substrates as recommended by NMFS would provide valuable information on potential project effects on the mobility/sediment transport of existing substrates. Therefore, while we find that YCWA’s proposed methodology would provide valuable information on project effects on potential spawning size gravels, it would not provide the breadth of the information needed to fully evaluate project effects on sediment transport (study criterion 6).  For this reason, we recommend that YCWA include an analysis of bed mobility/sediment transport analysis using the actual grain size distribution of the existing bed surface substrate maps as requested by NMFS in its Request # 4, Element # 4:  Calculation of Bed Mobility and Sediment Transport Capacity and file, for Commission approval, a modified revised study plan within 90 days.  For reasons discussed in the above Data Analysis section, under study 6.1, we are not requiring the analysis be conducted for unimpaired flow regimes as requested by NMFS.
Synthesis of Study Results to Evaluate Ecological and Geomorphic Impacts

YCWA proposes to calculate sediment export and channel morphology adjustments based upon differing digital elevation models from 1999 to 2009.  In its September 1, 2011 comments on the revised study plan, NMFS requests that:
· YCWA calculate the annual rate of change in sediment export.  NMFS states that this analysis would be useful since it is not likely to attribute morphologic changes over a period of 10 years to specific flow events or specific hydrographs.

· YCWA compare export amounts and morphologic unit adjustments to estimates of sediment volumes stored in the lower Yuba River and each geomorphic reach.  NMFS states that this information would be useful in order to understand the trajectory of the lower Yuba River channel morphology over potential new license periods.

· YCWA provide GIS and tabular formats when providing hydraulic/sediment transport input and output files.  NMFS notes that YCWA proposes to provide hydraulic/sediment transport input and output files, but does not explicitly state in which format those files would be provided.  NMFS states that its requested format would permit relicensing participants to analyze and summarize data, regardless of their capability to run and process the hydraulic and/or sediment transport models.

Staff Analysis

We note that NMFS’ three requests represent minor changes to post-data collection study analyses, and, therefore, would not likely result in significant cost to YCWA (study criterion 7).  We also note that while YCWA proposes to provide input and output files, it does not explicitly state in what format those files would be distributed.  NMFS’ requests would provide information useful for describing potential project effects, informing potential license conditions (study criterion 5), and ensuring accessibility of the data for other relicensing participants.  For these reasons, we recommend that YCWA modify its study plan in accordance with study NMFS-4, Element #6, as outlined above for providing study data to relicensing participants. 
Analysis of PM&E Measures


In its July 18, 2011 comments on the proposed study plan, FWS requests an additional analysis of how the study information would be used to develop protection, mitigation, and enhancement measures.  FWS cites §5.9(b)(5) of the Commission’s regulations as a basis for its request.


Staff Analysis


Section 3.0 of YCWA’s proposed study defines a project nexus (study criterion 5) and clearly spells out study objectives, including: “… to quantify or characterize river form and process in the Yuba River downstream of the Englebright dam, and to assess potential impacts to the river form and process due to continued operation of the Project” (study criterion 1).  Our evaluation of the proposed study shows that its primary objective is to identify potential project effects on various channel forming and maintenance processes.  We note that the identification of potential project effects would inherently inform the development of potential protection, mitigation and enhancement measures and that the analysis that FWS is seeking would be appropriately provided in the applicant’s preliminary licensing proposal, as required by section 5.16(b)(3) of the Commission’s regulations.  Therefore, we do not recommend modifying YCWA’s study 1.2 as requested by FWS.
Study 2.3--Water Quality 

YCWA proposes to collect water quality data to characterize existing water quality conditions in project-affected reservoirs and streams to determine the consistency with state and federal water quality objectives, standards, and criteria and to identify potential project-related causes for Basin Plan Objectives and Beneficial Uses not being met.

The California Department of Fish and Game (Cal Fish and Game) and the California State Water Resources Control Board (Water Board) requested four additional bacteriological monitoring stations at the following locations:  the Our House diversion pool, the Oregon Creek day use area, the Log Cabin diversion pool, and the Yuba River at Lake Francis Road below Bullards Bar dam.  YCWA believes that there are no identifiable point sources of bacteriological contamination at these sites and, therefore, no nexus between the resource to be protected and project operations.  YCWA also says the reason for the monitoring was not provided (study criterion 4), no suggested license conditions were described (study criterion 5), and a reason that the proposed study plan was not sufficient was not described (study criterion 7).  


Cal Fish and Game and the Water Board also requested an additional general water quality monitoring station at the Oregon Creek day use area.  YCWA responded that the need for the information, how it would inform license conditions, and why the proposed monitoring plan was not sufficient was not described, (study criteria 4, 5, and 7). 


Staff Analysis


Sources of bacterial contamination are not limited to point sources.  Nexus to the project in this case (study criterion 5) can be established when project waters are used for primary contact recreation.  Monitoring for bacteria is a generally accepted practice in primary contact recreation waters, particularly where the ingestion of water is possible.  According to comments filed by Cal Fish and Game, swimming takes place at the Our House and Log Cabin diversion pools.  We find that, due to the swimming recreation associated with project facilities, there is a project nexus in this case and a need for the additional information (study criteria 4 and 5).  For the above reasons, we recommend modifying study 2.3 to add bacteriological monitoring stations at the Old House diversion pool and at the Log Cabin diversion pool.


It is unclear, however, if there is a nexus to the project at the Oregon Creek day use area and in the Yuba River below Bullards Bar dam.  Currently, the Oregon Creek day use area is not a project facility and there is no information on the record to suggest that either of these sites are used for swimming.  We note, however, that YCWA stated that depending on the findings of its recreation survey, additional bacteriological stations may be added in the second year of monitoring.
 

 
With regard to general water quality monitoring, the Oregon Creek day use area is located at the confluence of Oregon Creek and the Middle Yuba River, downstream of the project’s two diversion dams on these same streams.  YCWA’s proposed study plan includes two pairs of stations on Oregon Creek and Middle Yuba River above and below the respective diversion dams.  We find that these proposed stations are adequate to assess the water quality of these two major streams and the effect of the project on those streams.  The water quality at the downstream Oregon Creek day use area is unlikely to be different from water quality at the proposed upstream stations.  Therefore, we are not recommending the additional water quality station requested by Cal Fish and Game and the Water Board because the proposed study should be sufficient to meet the information need (study criterion 7). 

In summary, we recommend that section 5.3.2.2 of study plan 2.3 be modified to add bacteriological monitoring stations at the Our House diversion pool and at the Log Cabin diversion pool.  Monitoring should be conducted with the same frequency, timing, and analysis as with the other proposed bacteriological stations on Bullards Bar reservoir. 

Study 2.5--Temperature Monitoring


YCWA proposes to conduct water temperature monitoring at 38 stream locations and 3 reservoir locations and conduct meteorological monitoring at 3 locations to provide data to characterize the water temperature conditions of streams and reservoirs affected by the project to facilitate the development of a water temperature model.  YCWA proposes to have one temperature profile station near the intake at Bullards Bar reservoir and one temperature profile station near the intake at Englebright reservoir and another station 3.3 miles upstream.

Foothills believes that the reservoir water temperature monitoring study as proposed by YCWA is not adequate to accurately characterize the coldwater pools and inform the review and development of strategies to manage the coldwater pools.  Foothills, in their July 17, 2011 letter, requested an unspecified number of additional temperature profile stations in Bullards Bar and Englebright reservoirs to characterize coldwater pool dynamics.  NMFS requested two additional stations each in Bullards Bar and Englebright reservoirs (study NMFS-3, Element #1).  Foothills and NMFS gave no reason why the proposed locations would be insufficient to meet the required information needs as required by study criterion 7.


YCWA states that the previous analysis for the Yuba Accord Environmental Impact Report (YAEIR) demonstrated that characterizing the coldwater pool could be done with data from one sampling location at New Bullards Bar reservoir because the reservoir has an extremely high depth-to-area ratio and, therefore, a very stable coldwater pool.  According to the report, under normal operating conditions the coldwater pool is not exhausted and coldwater releases are maintained throughout the year.   In a normal year, the lower level power intake would be a minimum of 200 feet below the lowest surface elevation.  YCWA has proposed two stations in Englebright reservoir because of its long, narrow, and shallow shape, one station at the dam, and one 3.3 miles upstream.



Staff Analysis


We agree that the proposed single sampling location near the intake at Bullards Bar reservoir, and two stations in the longer, narrower Englebright reservoir at the dam and 3.3 miles upstream should adequately define the coldwater pools of Bullards Bar and Englebright reservoirs and is consistent with generally accepted practices as required by study criterion 6.  Therefore, we do not recommend any additional temperature profile monitoring stations at Bullards Bar reservoir.  Nor are we recommending additional temperature monitoring stations to the two stations in the longer and narrower Englebright reservoir for the same reasons. 

Study 3.1--Aquatic Macroinvertebrates Upstream of Englebright Dam
In study 3.1, YCWA proposes to implement the Water Board’s Surface Water Ambient Monitoring Program (SWAMP) to evaluate aquatic macroinvertebrate communities at seven sample sites in the following project affected stream reaches:
Middle Yuba River

· Within 0.5 mile downstream of Our House Diversion dam

· Immediately immediately upstream of the Oregon Creek
· Immediately upstream of confluence with the North Yuba River
Oregon Creek

· Within 0.5 mile downstream of Log Cabin Diversion dam

North Yuba River

· Within 0.5 mile downstream of New Bullards Bar dam 
· Immediately upstream of confluence with North Yuba River
Yuba River

· Within 0.5 mile downstream of New Colgate powerhouse 
Cal Fish and Game and U.S. Department of Agriculture, Forest Service (Forest Service), in their comments filed on July 18, 2011, supported by the U.S. Fish and Wildlife Service (FWS) in its July 15, 2011 letter, recommend that YCWA’s study 3.1, section 5.3.1--Step 1– Select Sampling Sites, be modified to include 15 sample sites.  YCWA asserts that the additional seven sites would be used as reference sites as they are generally upstream of a project facility and sometimes paired with a study site proposed by YCWA downstream of a project facility.  Specifically, in addition to YCWA’s proposed study sites, the agencies recommend the following sample sites be added to the study:

Middle Yuba River

· Within 0.5 mile upstream of Our House Diversion dam

· Immediately downstream of the confluence with Oregon Creek

Oregon Creek

· Within 0.5 mile upstream of Log Cabin Diversion dam

North Yuba River

· Three sites on non-project affected segments of the North Yuba or  tributary upstream of the high water line of New Bullards Bar reservoir

Yuba River

· Within 0.5 mile upstream of New Colgate powerhouse

In response, YCWA states that it proposes to implement the Water Board’s SWAMP and that the SWAMP does not require the use of reference or control sites.  
Staff Analysis

The SWAMP develops an index for which each site within the index is ranked, identifying if impairment exists and to what magnitude.  Regarding the reference sites upstream of project facilities, we find that the agencies have not supported the need for these five sites given the use of the SWAMP.  Therefore, we do not recommend that they be included as study sites.

However, regarding the site on the Middle Yuba River immediately downstream of the confluence with Oregon Creek, this site would be located downstream of the confluence of two project-affected stream reaches.  Providing a study site here would capture macroinvertebrate data on a project affected stream reach that is affected by two project diversion dams (Our House diversion and Log Cabin diversion) (study criterion 5).   Establishment of a site below the confluence of Oregon Creek as requested would document existing conditions, may inform license conditions, and would allow for monitoring and evaluation of the effect of potential future license conditions on this project regulated stream reach.  Similarly, the requested site 0.5 mile upstream of New Colgate powerhouse is downstream of the confluence of the North Yuba River and the Middle Yuba River (project-regulated stream reaches) and would establish the existing condition, may inform license conditions, and would allow for monitoring and evaluation of potential future license conditions there as well. 
In summary, we recommend the following sample sites be incorporated into study 3.1 Aquatic Macroinvertebrates Upstream of Englebright Dam, section 5.3.1 - Step 1 – Select Sampling Sites in the following stream reaches:
Middle Yuba River

· Immediately downstream of the confluence with Oregon Creek

Yuba River

· Within 0.5 mile upstream of New Colgate powerhouse

We estimate this additional level of effort would take a two person field crew an additional two days (four person days at one site per day) plus the additional costs associated with the laboratory analysis.  Additional costs associated with report preparation and incidentals are anticipated to be minor (study criterion 7). 

We note that the last paragraph of section 5.3.1 states that YCWA would select the specific location of the sample sites and accept comments on the specific locations from interested and available relicensing participants.  Given that transect and/or specific site selection is critical to providing viable data collection, and for the reasons discussed above in Collaboration and Consultation on Study Plan Decisions, we recommend the last paragraph of section 5.3.1 be replaced with the following text:  
 YCWA will select the specific sample site locations, within the specified stream reaches, after consultation with the Water Board, FWS, NMFS, Cal Fish and Game, and Forest Service.  

Study 3.2--Aquatic Macroinvertebrates Downstream of Englebright Dam 

YCWA proposes to evaluate aquatic macroinvertebrate communities downstream of Englebright dam.

In its July 15, 2011 comments on the proposed study plan, FWS states that Cal Fish and Game’s edits on study 3.1, Aquatic Macroinvertebrates Above Englebright Dam, should also be applied to study 3.2, Aquatic Macroinvertebrates Downstream of Englebright Dam.  In response, YCWA infers that FWS is requesting that YCWA implement the Water Board’s SWAMP as proposed for upstream of Englebright dam.  

Staff Analysis

While Cal Fish and Game made numerous comments specific to study 3.1 upstream of Englebright dam, implementation of the SWAMP was not one of them, as YCWA already proposed to use SWAMP upstream of Englebright dam and SWAMP is only appropriate for wadeable streams, not the lower Yuba River.  Therefore, it is unclear to us which recommendation(s) Cal Fish and Game made on study 3.1 that FWS would like to see incorporated into study 3.2, as most of the recommendations made were either editorial or specific to upstream of Englebright dam.  Due to the lack of specificity and the fact that FWS did not address any of the study criteria in supporting its request, we are unable to evaluate its requested modification(s) to study 3.2. 

In review of study 3.2, we find that YCWA has sufficiently addressed the study criteria of section 5.9 of the Commission’s regulations and that implementation of the study plan as proposed should provide the information needed to inform the Commission environmental review.  
We note that the last paragraph of section 5.3.1 states that YCWA would select the sites and accept comments on the selected sites from interested and available relicensing participants.  Given that transect and/or site selection is critical to providing viable data collection, and for the reasons discussed above in Collaboration and Consultation on Study Plan Decisions, we recommend the last paragraph of section 5.3.1 be replaced with the following text:  
YCWA will select the specific sample site locations, within the specified stream reaches, after consultation with the Water Board, FWS, NMFS, Cal Fish and Game, and Forest Service.  

Study 3.6--Special-status Turtles—Western Pond Turtle
YCWA proposes to survey for western pond turtles at the Old House and Log Cabin reservoirs and a few locations at New Bullards Bar reservoir.  Forest Service and Cal Fish and Game request that YCWA survey additional two stream reaches upstream of project diversions/reservoirs in order to provide comparative information for assessing western pond turtle population status within the project area and to aid in understanding potential entrainment effects of project tunnels.  These proposed reaches are not directly affected by the project.   YCWA disagrees with the need for the additional survey sites.  YCWA believes that any interpretation of data is confounded by differences in stream geomorphology and anthropogenic factors.  The agencies, however, did not respond to YCWA’s concerns.

Staff Analysis

While comparing affected and unaffected reaches can often be useful in identifying project-related effects, it can be difficult, however, to isolate project-specific effects.  Given the problems of locating appropriate control sites to allow valid comparisons with the project-affected reaches, it is not clear whether this information would have much utility in assessing the effects of hydropower operation on the pond turtle.  It is also unclear how these additional surveys sites would help understand potential entrainment issues.

We conclude that the additional survey locations would not necessarily provide any information that would help inform license conditions (study criterion 5).  YCWA’s proposed study would provide sufficient information on how the project may affect the pond turtle.

Our recommendations concerning turtle entrainment studies are discussed under study 3.11--Fish Entrainment.
Study 3.9--Non-ESA Fish Populations Downstream of Englebright Dam 

YCWA proposes to characterize the fish community downstream of Englebright dam to include species composition; relative abundance; relative spatial distribution relating to project flows; and species-specific habitat utilization relating to project flows.
Cal Fish and Game requests that language be added to section 5.3.1, Step 1 – Compile Data from Previously Conducted Studies.  Specifically, Cal Fish and Game’s   additional text would state “If data collection for the M&E Program and other programs is not yet completed or will not be sufficient to evaluate project effects, then collaborative determinations will direct the collection of additional data during the 2012 and 2013 (as necessary) field seasons.”  

In response, YCWA adopted, with modification, Cal Fish and Game’s recommended study plan modification.  YCWA’s revised study plan proposal, section 6.0, Study-Specific Consultation, states that YCWA would collaborate on the development of a new study (if warranted) and file that study with the Commission for approval.

Staff Analysis

Cal Fish and Game’s suggested modifications appears to remove the Commission from the decision making process.  We believe that YCWA’s proposal would be generally consistent with Cal Fish and Games language, but it would retain Commission involvement.  As such, we do not recommend that section 5.3.1 Step 1 be modified as recommended by Cal Fish and Game.

Study 3.10—Fish Instream Flow Upstream of Englebright Reservoir 

In study 3.10, YCWA proposes to conduct an instream flow analysis of all project affected stream reaches upstream of Englebright reservoir.  Cal Fish and Game and the Forest Service request that the last column in tables 5.3.3-4 through 5.3.3-10 of study 3.10 indicate that the number of “potential” transects identified be changed to the “minimum” number of transects.  In its revised study plan, YCWA did not adopt the term “minimum” but instead replaced the term “potential” with “estimated.” 
FWS requests that study 3.10 be revised to be consistent with “generally accepted scientific practices for instream flow studies” and using a 2D model rather than the proposed one-dimensional (1D) PHABSIM.  Additionally, FWS requests that YCWA develop Habitat Suitability Criteria (HSC) specific to the Yuba River using logistic regression.  

To address study criterion 6 (methodology), FWS suggests that the 2D instream flow modeling is now the state of the art for modeling aquatic habitat and has become the standard it recommends and uses in California.  In its September 1, 2011 comments on the revised study plan, FWS references a presentation prepared by Dr. Josh Wyrick and Dr. Greg Pasternack that illustrates the difference in data quality between 1D and 2D modeling.  The Sacramento Fish and Wildlife Office’s Standards for Physical Habitat Simulation Studies (filed on March 7, 2011) notes that 2D modeling provides higher resolution data and avoids data collection concerns associated with transect placement, as surveys of the site’s entire streambed would be conducted.  

Staff Analysis
Regarding Cal Fish and Game and the Forest Service requested modification to tables 5.3.3-4 through 5.3.3-10, with YCWA’s proposed methods outlined in section 5.3.5, Step 4 – Study Site and Transect Selection, and our discussion above on Collaboration and Consultation on Study Plan Decisions, we find that the use of YCWA’s proposed term “estimated” is acceptable.
In response to the FWS’ concerns on YCWA’s proposed use of a 1D model, other than stating that the 2D model is its office’s standard and that the 2D model offers a higher resolution, FWS did not describe why YCWA’s proposed 1D model would not be sufficient to meet the information needs study criterion 7.  While the 2D model may be FWS’ “state of the art” in California, and may be appropriate in certain circumstances, it is not the only “generally accepted scientific practice.”  

 In our experience, conducting a 2D model would be much more expensive than a 1D model, and while a 2D model would provide high resolution information, 1D model data is consistent with generally accepted practices in the scientific community (study criterion 6) and would provide scientifically defensible information for informing licensing conditions (study criterion 5) and making resource management decisions with regard to flow and aquatic habitat at a lesser cost than the 2D methodology proposed by FWS (study criterion 7)
Therefore, consistent with study criterion 7, we find that the less costly alternative--the 1D modeling approach--is sufficient to meet the stated information need and to support our analysis of project-related effects and to inform the development of potential license conditions.  Therefore, we do not recommend that study 3.10 be revised to incorporate a 2D instream flow model as requested by FWS.

Regarding site-specific HSC, YCWA proposes to use existing HSC that were recently developed for the upstream reaches of the Yuba and Bear Rivers in the Yuba-Bear and the Drum-Spaulding Projects relicensing proceedings (P-2266 and P-2310, respectively) (study criterion 4).  YCWA proposes to use HSC for juvenile and adult life-stages for the following target species:  rainbow trout, hardhead/Sacramento pikeminnow, and Sacramento sucker. 

FWS, in its comments, did not take issue with the target species nor did it indicate why the existing HSC developed for the upstream reaches of the Yuba River were not appropriate for application in this proceeding (study criterion 6).

Absent any contradictory information, we cannot find any reason that the proposed HSC for the target species identified are not appropriate to apply to this proceeding.  The information necessary to conduct the study exists (study criterion 4), thereby reducing the cost of studies (study criterion 7).   As a result, we do not recommend that study 3.10, Fish Instream Flow Upstream of Englebright Dam, be modified to require the development of site-specific HSC using logistic regression as requested by FWS.

Study 3.11--Fish Entrainment
YCWA proposes to monitor fish entrainment at the project tunnels through radio telemetry.  Specifically, YCWA proposes to collect up to 60, 8-inch rainbow trout from the Our House diversion and Log Cabin diversion impoundments (30 fish each).  If YCWA is unable to collect 30 fish from an impoundment, it proposes to make up the difference with surrogate hatchery fish.  YCWA would consider installing fixed monitoring stations at tunnel intakes and outlets and would utilize mobile monitoring to track tagged fish near project facilities for approximately 24 days (the life expectancy of the tag).  

Cal Fish and Game and Forest Service request an entrainment study to evaluate fish and turtle entrainment at project facilities.  These agencies request tagging of up to 1,000 rainbow trout from the Oregon Creek and the South Yuba River
 and 10-20 turtles from Our House and Log Cabin reservoirs using PIT and automatic PIT-tag readers installed in the Lohman Ridge and Camptonville tunnels at the Our House and Log Cabin diversions, respectively.  The turtle element would consist of:  (1) intensive visual observations of pond turtles to assess their use of reservoir areas near Lohman Ridge diversion tunnel and Camptonville diversion tunnel entrances; and (2) assuming turtles are found to be using the Log Cabin and Our House reservoirs, PIT-tagging turtles that are found within the vicinity of Lohman Ridge diversion tunnel and Camptonville diversion tunnel entrances.  If 10 turtles cannot be captured within the immediate vicinity of the tunnel intakes, turtles would be captured from elsewhere within each reservoir.  

YCWA suggests that the approach is not feasible due to the technical obstacles associated with the installation and maintenance of automatic passive integrated transponder (PIT) tag-readers.
With regard to the western pond turtle (turtle),
 YCWA proposes to conduct visual surveys of the impoundments and if the results indicate that there is a risk of turtle entrainment, YCWA would conduct a new study to evaluate that effect.  In that case, YCWA may consider radio-telemetry.
Cal Fish and Game also requests entrainment monitoring farther downstream at the Narrow 2 powerhouse intake (in Englebright reservoir) utilizing a Didson-type
 acoustic camera.  Based on the information provided by Cal Fish and Game, we estimate the cost of the study as requested, based on information provided by Cal Fish and Game, to be approximately $345,000.

YCWA does not propose to monitor entrainment at the downstream Narrows 2 powerhouse intake at this time.  Alternatively, YCWA proposes to first complete its proposed study 3.7 – Reservoir Fish Populations.  YCWA reasons that review of the resulting data would determine if fish behavior and utilization of the reservoirs would warrant evaluating the potential for entrainment at the New Bullards Bar and/or the Narrows 2 powerhouse intake structures.  YCWA estimates the cost of its proposed study to be a maximum of $235,000.

FWS is not only concerned with fish entrainment, but it also seeks information on fish migration.  Specifically, FWS points out that YCWA’s proposed methodology would not estimate population-level effects of entrainment, may not capture an adfluvial migration period, and only targeting adult fish may bias study results.  In its comments on the revised study plan, NMFS also raised similar criticisms of YCWA’s methodology.  FWS stated that it supports Cal Fish and Game’s requested study methodology, finding that it may be integrated into FWS’ proposed downstream anadromy study (discussed below under Studies not Adopted).  Alternatively, NMFS advocates for the use of a more conventional entrainment monitoring method (fyke netting) and seeks to have all project intakes monitored for entrainment, including the minimum flow bypass facilities.

Staff Analysis
The Lohman Ridge and Camptonville tunnels have an estimated maximum hydraulic capacity of 860 cubic feet per second (cfs) and 1,100 cfs, respectively.  Water diversions generally occur from November through mid-July and typically encompass most of the natural stream flow.  As a result, fish entrainment may be an issue at these project facilities and, in fact, YCWA acknowledges that the potential for fish entrainment is high and as a result, may affect local fish populations.  

Any fish entrained through the tunnels would be delivered to New Bullards reservoir.  Cal Fish and Game notes that the outlet of the Camptonville tunnel where it daylights at New Bullards Bar reservoir has the potential to be lethal to aquatic species when the reservoir is not at full pool (e.g., aquatic organisms discharged from the Camptonville tunnel may be expelled from the tunnel on to shoreline substrates if the reservoir is not at full pool).  Additionally, it is unclear what conditions fish (as well as turtles) may be exposed to within the tunnel if entrained (e.g. pressure, abrasion, etc.).
We agree with FWS with regard to YCWA’s methodology.  Collecting up to 60 adult rainbow trout residing within the project’s impoundments, radio-tagging, and monitoring for approximately 24 days, as proposed by YCWA, would provide little valuable data to inform potential license conditions (study criterion 5), and would certainly not be worth the estimated cost of up to $235,000 (study criterion 7).  These fish would be adult fish only, and therefore, not representative of all age classes.  Additionally, radio tags would only collect 24 days of data likely missing any potential migration periods. 

On the other hand, Cal Fish and Game’s request to PIT-tag all fish and install readers within tunnel intakes would provide a more precise picture of potential fish entrainment.  Cal Fish and Game’s proposed study would provide a much larger sample size, incorporate all age classes residing within the stream reaches, and would provide entrainment monitoring for one complete diversion season (November through mid-July); thereby, evaluating the potential project effects on the population as a whole and for the duration of a season’s operation.  Cal Fish and Game’s proposed study would address the shortcomings of YCWA’s proposed study plan given that project intakes would likely affect different size fish at different times of the year.  YCWA’s short monitoring window could easily omit a migration event that occurs in response to a spike in streamflow, shift in water temperature, or as a result of a biological or other environmental trigger.  It’s during these movement periods that potential entrainment would be most notable.  Additionally, Cal Fish and Game’s requested study plan, section 5.3.2, includes provisions for estimating the percent of the streams’ fish populations that are entrained by the project by incorporating data results from study plan 3.8 – Stream Fish Populations Upstream of Englebright dam.  This component of the requested study would provide information on overall population effects, if any, resulting from fish entrainment.

Regarding Cal Fish and Game’s request to monitor entrainment at the Narrows 2 powerhouse intake (in Englebright reservoir) utilizing a Didson-type acoustic camera and  NMFS’ requests for entrainment monitoring at New Bullards Bar and Narrows 2 intakes, YCWA proposes, and we recommend, the implementation of study 3.7 – Reservoir Fish Populations first.  In section 3.2.1 of its proposed fish entrainment study, YCWA proposes to review the resulting data from study 3.7 to determine if fish behavior and utilization of the reservoirs would warrant evaluating the potential for entrainment at the New Bullards Bar and/or the Narrows 2 powerhouse intake structures.  Additionally, we note that Cal Fish and Game’s proposed modification to YCWA’s fish entrainment study may provide information on adfluvial downstream migrations that may also inform the need for additional entrainment analysis at New Bullards Bar and Narrows 2 intakes, as well as the other project facilities requested by the NMFS.
Using Cal Fish and Game’s cost estimates provided in its study request, we estimate deployment of a Didson-type acoustic camera for one year would cost $66,000 and the preparation of a technical report would cost an additional $15,000 (totaling $81,000).  Because YCWA’s studies 3.7 and 3.11 would generate information on the need for further investigation into entrainment at project facilities, we find that conducting the requested entrainment monitoring at the intake of the Narrows 2 powerhouse and all other project intakes and bypass facilities to be premature.  YCWA’s proposed phased approach with regard to downstream fish entrainment is reasonable and consistent with study criteria 4, 6, and 7.  

With regard to entrainment of turtles, we note that very little information is available on the entrainment hazards of tunnels to this species.  YCWA does not propose to evaluate turtle entrainment.  YCWA does not believe it is likely that the area in the vicinity of the tunnel intakes would provide suitable habitat conditions for turtles.  Although it is possible that the areas in the vicinity of the tunnel entrances may not provide suitable habitat and are not used by turtles, no site-specific information is available.  Visual surveys under both YCWA’s study plan and the agencies’ modifications to YCWA’s entrainment study plan would serve to identify whether turtles are found near the tunnel intakes or not.  PIT-tagging of turtles would only occur if turtles are found near the tunnel intakes.

  YCWA also believes that there may not be sufficient number of turtles to tag.  We acknowledge that there may not be enough individuals to obtain worthwhile results.  Therefore, if an insufficient numbers of turtles are found inhabiting both reservoirs, YCWA should consult with Cal Fish and Game and the Forest Service to determine if the PIT-tagging should be conducted.

In summary, we recommend that YCWA implement Cal Fish and Game’s requested entrainment study for fish and turtles using PIT-tags as it pertains to monitoring entrainment at Lohman Ridge and Camptonville tunnels at the Our House and Log Cabin diversions, respectively (section 5.3.2 of Cal Fish and Game’s requested study plan filed August 30, 2011).   As such, YCWA shall file for Commission approval, a modified revised study plan within 90 days. 

We note that YCWA identified some difficulties with the placement and installation of the automatic PIT-tag readers and antenna array.  While we recognize these challenges, these technical concerns are not insurmountable.  

For reasons noted above, we do not recommend that YCWA monitor for entrainment at the Narrows 2 powerhouse intake as proposed by Cal Fish and Game or at any of the other project intakes as requested by NMFS at this time.  Alternatively, we find that results from studies 3.7 and 3.11 (as modified) should be used to inform future decisions on the need for entrainment monitoring at each of the project’s intake structures including the New Bullards Bar and/or the Narrows 2 powerhouse intakes.  

We find that our recommended modifications to the fish entrainment study would provide information that may inform the development of license conditions (study criterion 5) and are consistent with generally accepted practice within the scientific community (study criterion 6).  While our modified study would cost between $29,000 and $89,000 more than YCWA’s proposal (the added cost of the turtle element would be about $2,000 based on Forest Service estimates), it would provide significantly more valuable information regarding potential project effects than YCWA’s proposed study (study criterion 7).  YCWA’s proposed methodology would not provide information on:  the extent and rate of entrainment of all year classes of fish; entrainment effects on fish and turtle populations; or identify other factors associated with entrainment such as fish size, streamflow, water temperature, fish movement patterns, and time of year.  

Finally, we note that while the application of fyke nets to observe and obtain entrainment data is common, YCWA investigated the feasibility of this application at the tunnel intakes and found that due to size and configuration of the tunnels, fyke netting would cost approximately $1 million.  Therefore, because the methods we are recommending above would provide sufficient information on project entrainment at a cost significantly lower than the requested fyke netting, we do not recommend this methodology as requested by NMFS pursuant to study criterion 7.  

Study 4.1--Special-status Wildlife – California Wildlife Habitat Relationships
YCWA’s proposed study would use Cal Fish and Game’s California Wildlife Habitat Relationships system to determine presence and distribution of special-status wildlife in the vicinity of the project.  
Staff Analysis

Although YCWA’s study addresses California species of special concern and Forest Service sensitive and management indicator species, the plan does not address species protected under the Migratory Bird Treaty Act, particularly Birds of Conservation Concern (BCC).
  These species could potentially be affected by project operation and recreation (study criterion 5).  Therefore, we find that the list of special status wildlife species should be expanded to include BCC located in Bird Conservation Region 15 (Sierra Nevada), consistent with the memorandum of understanding between the Commission and FWS regarding conservation of migratory birds.  Although some BCC are addressed in the study, the following BCC are not, and thus should be added to table 4.0-1:  flammulated owl, calliope hummingbird, Lewis's woodpecker, Williamson's sapsucker, willow flycatcher, and Cassin's finch.  These proposed modifications would add minimal cost to YCWA’s study (study criterion 7).

Study 6.1--Riparian Habitat Upstream of Englebright Dam

YCWA proposes to assess the condition of riparian habitats within river reaches upstream of Englebright dam, including a survey of riparian vegetation and a quantification of large woody debris (LWD).

Large Woody Debris 
Removal of LWD at Project Facilities-- In its reply comments, submitted with its revised study plan, YCWA proposes to gather and summarize quantitative and anecdotal information regarding the quantity and fate of LWD removed from New Bullards Bar reservoir, Our House dam, Log Cabin dam, and Englebright Lake.  YCWA states that annual estimates of the volume of LWD would be included in reporting efforts if information is adequate to do so.  We note that the “clean” version of YCWA’s August 17, 2011 revised study 6.1 indicates that YCWA has omitted or removed the section of the study relating to information regarding the quantity and fate of woody material removed from project reservoirs. 

In its September 1, 2011 comments on the revised study plan, NMFS notes that in spite of YCWA’s reply comments, study 6.1, as proposed in YCWA’s August 17, 2011 revised study plan, does not contain any provisions to quantify LWD removal from the project as that section appears to have been removed from the redlined version of the original proposed study plan.  NMFS requests that the objective of quantifying the volume of LWD trapped in project reservoirs be reinstated.  NMFS further requests that in the event that existing information is inadequate or insufficient to assess the volume of wood trapped at project reservoirs, then YCWA should develop and deploy other methodologies to meet the data request.

Staff Analysis
There is a clear nexus between project operations and the removal of LWD at project facilities.  The estimation of an annual volume of wood removed at project facilities is crucial for the determination of ongoing project effects and to inform potential license measures (study criterion 5).  For this reason, we recommend that YCWA quantify LWD removal from project reservoirs as originally proposed and that study 6.1 be modified accordingly.  Additionally, we recommend that YCWA consult with NMFS, Forest Service, Cal Fish and Game and FWS on the methodology for the quantification of LWD removal at project reservoirs should existing records prove insufficient to fulfill that objective.  

LWD Surveys-- In Study 6.1, Riparian Habitat Upstream of Englebright Reservior, YCWA proposes to conduct surveys at two study sites upstream of Englebright dam – at one randomly selected site and one site on Oregon Creek.

NMFS requests that YCWA conduct LWD surveys at the seven study sites also selected for the proposed geomorphic surveys upstream of Englebright dam and located throughout Oregon Creek, the Middle, North, and Yuba Rivers.  NMFS also requests that, in addition to the seven requested study sites, YCWA conduct LWD surveys at 13 sites on Oregon Creek and the Middle Yuba.  NMFS states that the location of the requested additional 13 sites correspond to those sites selected for the proposed study of coarse sediment storage (study 1.1).  NMFS states that the 13 study sites are necessary to adequately provide information on LWD loading in the likely response reaches of Oregon Creek and the Middle Yuba River.  Finally, NMFS requests that control reaches be established for the North Yuba, Middle Yuba, and Yuba Rivers.  NMFS states that because the Middle, North, and Yuba Rivers exhibit different channel morphologies and varying degrees of potential project effects, the two proposed YCWA LWD survey sites would not provide results that would be sufficient to characterize LWD loading in project-affected stream reaches upstream of Englebright dam.

Staff Analysis
Because Oregon Creek, the Middle Yuba, the North Yuba, and the Yuba River may all display differing geomorphological and hydrologic characteristics, we conclude that YCWA’s proposed LWD survey methodology, consisting of two sampling sites, is not adequate to provide reliable inferences on all project-affected stream reaches (study criterion 6).  We agree with NMFS that the seven study sites currently proposed by YCWA for geomorphic surveys would lend themselves well as locations for LWD surveys and more adequately represent potential project effects on LWD loading.  However, we find that the establishment of unimpaired control reaches for Oregon Creek, the Middle Yuba, the North Yuba, and the Yuba River, as NMFS recommends, would provide little added value to the study proposed by YCWA.  We note that the proposed study would gather information regarding the abundance and distribution of LWD in project reaches and would quantify project-related LWD removal, thereby providing a sufficient means for the establishment of the magnitude of project effects to the resource (study criterion 5).  Finally, because existing information indicates the potential for more pronounced project effects to channel morphology in Oregon Creek and the Middle Yuba (response reaches), we agree with NMFS that particular emphasis should be placed on describing those effects to LWD resources.  However, the number (13) of additional survey sites requested by NMFS is likely unnecessary to produce a valid representation of project effects.  We believe that 6-8 study sites, representing the upper, middle, and lower reaches of both Oregon Creek and the Middle Yuba, as well as any geomorphological area of interest, would be adequate to produce a valid representation of project effects upon LWD.
For these reasons, we recommend that YCWA modify the LWD survey methodology of Study 1.1 to incorporate seven LWD survey study sites, with locations identical to those currently proposed for geomorphic surveys upstream of Englebright dam.  In addition to these seven study sites, we recommend that after consultation with NMFS, CDFG and the Forest Service, YCWA should identify additional study sites to adequately survey LWD in the potential response reaches of Oregon Creek and the Middle Yuba River.  YCWA should file the modified LWD survey methodology with the Commission for approval.  
Riparian Vegetation
YCWA proposes to study riparian vegetation at six sites within four geomorphic types.
Foothills recommends that YCWA’s study be revised to include the following provisions:

· Quantify changes in riparian vegetation patch types, extant, and dominant species between pre-project and post-project periods
· Evaluate the role of annual life history, hydrology, and channel morphology on the successful recruitment of common riparian woody plants

· Investigate the mechanisms that promote/prevent the establishment of common woody plants
Foothills also recommends that the licensee model riparian woody species response to unimpaired and impaired streamflows.  Foothills recommended use of the recruitment box model and the Tools for Achieving Riparian Germination and Establishment of Target Species model.  NMFS requested more detail on how the project affects overbank flows and how altered hydrology affects riparian vegetation.
YCWA responded that it has not included methods for evaluating project effects in study plan since relicensing participants preferred that an assessment of project effects not be included in the study.  YCWA did not address the technical aspects of the request.  Subsequently, YCWA modified study 6.1 to include more detail and how the study would examine the relationship between flow and riparian vegetation.
NMFS also recommends that YCWA collect riparian vegetation information at the following two channel morphology sites:  (1) Middle Yuba River below Our House dam; and (2) Yuba River above Colgate powerhouse.  NMFS notes that the Middle Yuba below Our House dam site is altered hydrologically, resulting from project diversions, and that there is almost no coarse sediment supply to the reach due to sediment entrapment at Our House dam.  NMFS explains this could affect the quantity and quality of surfaces available for the establishment of riparian vegetation.  At its proposed geomorphology site on the Yuba River above Colgate powerhouse, NMFS notes that the hydrology is significantly altered relative to unimpaired conditions from flow through Colgate powerhouse tunnel, which could potentially alter riparian vegetation structure.  NMFS requested evaluation of riparian habitat at both of these geomorphology sites to understand project effects to riparian conditions and habitat throughout the project affected reaches.  YCWA did not provide any information explaining why these reaches were not included in the study.
Staff Analysis

Our review indicates that the revised study largely addresses NMFS’ comments, with the exception of the additional study reaches (discussed below), and would provide sufficient information to evaluate project effects on riparian vegetation.  Although YCWA’s revised study provided more details on how the study would relate flows to riparian vegetation, it did not provide specific details on the study methods to be used.  Therefore, YCWA should modify section 5.3.3.4, after consultation with NMFS, Cal Fish and Game, Forest Service, FWS, and Foothills, to provide a detailed description of study methods.
Foothills’ plan requires more detailed information in many areas compared to YCWA’s study.  Foothills, however, has not provided any cost estimates for collecting the additional data and modeling and did not explain why the proposed study would not be sufficient to meet the stated information goals (study criterion 7). 

YCWA’s revised study would provide sufficient information to determine the effects of the project on downstream riparian habitat.  
We note that the germination models recommended by Foothills might be useful if the study shows that project operation has resulted in inadequate conditions for germination of riparian species.  We recommend modifying study 6.1 to require a determination of need for modeling the relationship between flows and riparian species germination after the first year of study to be included in the initial study report.

It is important to survey different reaches based on differences in channel geometry, slope, and riparian vegetation to observe any potential effects of project operation on riparian extent and health.  The inclusion of the two additional reaches recommended by NMFS would provide a better characterization of the riparian communities potentially affected by operation of the project and allow for a better evaluation of potential changes in project operation (study criterion 5).  Therefore, we recommend modification of section 5.3.1 of study 6.1 (filed September 9, 2011) to include the Middle Yuba River below Our House dam and the Yuba River above Colgate powerhouse, as recommended by NMFS.  We estimate that this would add about $40,000 to the cost of the study.

Study 6.2--Riparian Habitat Downstream of Englebright Dam

YCWA proposes to determine riparian vegetation composition and age class structure, and evaluate trends in riparian health and factors, including LWD distribution and channel function, contributing to riparian conditions in the lower Yuba River.
Large Woody Debris 
In section 5.3.1.3.5 of study 6.2, Riparian Habitat Below Englebright Dam, YCWA proposes to conduct LWD surveys at two study sites downstream of Englebright dam.  However, YCWA does not provide any detail regarding the geographic extent of the study sites or the layout of the study sites themselves.

NMFS notes in its September 1, 2011 comments, that in the revised study, YCWA qualitatively divides the Yuba River downstream of Englebright dam into eight reaches based upon their distinct geomorphic or topologic features.  NMFS states that the proposed two LWD sampling sites are insufficient to characterize LWD loading in the entire lower Yuba River.  Because the distribution and mobility of LWD is highly influenced by channel morphometry, NMFS requests that YCWA establish at least one LWD survey site for each of the eight geomorphic reaches identified by YCWA.  NMFS also requests that LWD survey study sites extend about 20 times the bankfull width.  NMFS states that this distance is standard protocol for LWD surveys that serve as sub-samples for larger reaches. 

Staff Analysis
Downstream of Englebright dam, the Yuba River flows approximately 23 miles to its confluence with the Feather River and approximately 18 miles to the Marysville gage, where existing information suggests that the river begins to experience backwater effects from the Feather River.  As existing information indicates, the lower Yuba River undergoes multiple changes in its geomorphic character downstream of Englebright dam.  Due to the significant geographic extent and heterogeneous geomorphic character of the lower Yuba River, we do not agree with YCWA that two LWD survey sites could provide data that would adequately represent the entire reach (study criterion 6).  We find that a selection of eight LWD survey sites, associated with YCWA’s qualitative division of the lower Yuba River in to reaches containing homogenous morphological and topological characteristics, would provide a more accurate representation of LWD loading and associated potential project effects throughout the differing geomorphic features of the lower Yuba River.  Therefore, we recommend that YCWA modify section 5.3.1.3.5 of study 6.2, Riparian Habitat Below Englebright Dam, for LWD sampling in the lower Yuba River to add six additional sites.  Each of the eight LWD survey sites in the lower Yuba River should be located in a differing morphological reach, as identified by YCWA in study 6.2.  
Finally, we note that in its revised study 6.1 Riparian Habitat Upstream of Englebright Reservoir, YCWA proposes a channel distance of at least 20 times the bankfull width for surveys of LWD.  This channel distance is commonly accepted scientific practice for the sampling of geomorphic variables (study criterion 6; Rosgen 1996
). Therefore, in accordance with NMFS’ request and consistent with YCWA’s proposed methodology upstream of Englebright dam, we recommend that YCWA modify the methodology of section 5.3.1.3.5 of study 6.2, Riparian Habitat Below Englebright Dam, to indicate that the channel distance of any LWD survey site should be at least 20 times the bankfull width.  As such, YCWA should file the modified revised study 6.2 with the Commission for approval.
LWD Budget--YCWA proposes to study existing conditions and project influences on LWD loading in project areas.

NMFS, in its March 7, 2011 comments on the proposed study requests that YCWA develop an LWD budget that includes an evaluation of an existing conditions scenario and an unimpaired condition scenario.  Specifically, NMFS indicates that in addition to estimates of LWD trapped and removed at project reservoirs, an essential component of an LWD budget would also include quantifying the volume of LWD delivered to project reservoirs from the hillslopes surrounding the impoundment.  NMFS suggests that the difference between the two scenarios is the volume of LWD trapped in project reservoirs, where an unimpaired scenario assumes this volume is delivered downstream of the dams.  
YCWA states that it did not adopt NMFS’ request for an LWD budget analysis because information regarding LWD loading prior to the construction of the project is not relevant as those conditions cannot be quantified, and suggests the absence of a project nexus to the objective.

Staff Analysis

As proposed and with our above recommended modifications to study 6.1, YCWA would quantify the amount of LWD trapped and removed from  project reservoirs on an annual basis, thereby providing NMFS with its requested information regarding the volume LWD trapped in project reservoirs.  Furthermore, YCWA would survey LWD at sites upstream and downstream of Englebright dam (studies 6.1 and 6.2), thereby providing information on potential project-related effects on LWD loading and dispersal.  

However, we find that an analysis based upon the comparison of current conditions and unimpaired conditions, as requested by NMFS, would provide little valuable information.  Furthermore, a primary component of constructing an LWD budget relies upon the quantification of the volume of LWD delivered to project reservoirs from the areas surrounding the impoundment.  As described by YCWA in its August 17, 2011 response to comments, we note that YCWA is not proposing any operational activities or other land use activities, such as timber harvest, salvage logging, road construction, and channel modification, relating to the delivery of LWD to project reservoirs.  Therefore, we find that NMFS has not established an adequate nexus between project operations and effects as it relates to data required for the development of an LWD budget (study criterion 5).  The calculation of LWD volume trapped behind project dams on an annual basis is sufficient to evaluate project effects and inform potential license conditions (study criterion 5).  For these reasons, we do not recommend that YCWA produce a LWD budget, as requested by NMFS. 

Riparian Vegetation
YCWA proposes to quantitatively sample riparian conditions in five of the eight river reaches that are defined by geomorphic characteristics.  YCWA does not propose to sample in two reaches (Englebright dam and Narrows reaches) that it believes are not expected to sustain substantive riparian habitat due to the confined, steep nature of the river canyon and predominant bedrock substrate and because of limited access along with a reach influenced by the Feather River (Marysville reach).  

YCWA's study, however, provides for the collection of additional data, if necessary, to develop a complete characterization of the riparian habitats occurring in the study area.

NMFS requested that study sites be increased from 8 to 10 in six geomorphic reaches.  Specifically, NMFS request that the Englebright dam and Narrows reaches be sampled for riparian conditions.  NMFS believes that these bedrock reaches are not a pure bedrock channel and should be classified as a mixed bedrock-alluvial system.  NMFS also believes that this classification is evidenced by a mantle of alluvial sediment (e.g., cobbles, gravels, and small boulders) covering the underlying bedrock throughout the study area and the persistence of point bars and other sediment depositional features (that often have riparian vegetation established on them) throughout the study area.  Finally, NMFS believes that this distinction is important because in mixed bedrock-alluvial systems, stream energy is generally high and any modifications to the natural sediment supply and transport capacity can dramatically alter the quantity and caliber of alluvium transporting and depositing in the channel. 

Staff Analysis

It is important to survey different reaches based on differences in channel geometry, slope, and riparian vegetation to observe effects of project operation on riparian extent and health.  NMFS’ response raises questions as to YCWA’s rationale for not studying the Englebright dam and Narrows reaches.  We find that the inclusion of these reaches would provide a better characterization of the riparian communities potentially affected by operation of the project and allow for a better evaluation of potential changes in project operation (study criterion 5).  Therefore, we recommend modifications to section 5.3.1.1 of study 6.2 that would include the Englebright dam and Narrows reaches as recommended by NMFS.  
We realize, however, that additional pre-survey information may be needed to better inform our recommendation to survey those reaches.  Therefore, we recommend that YCWA, after consultation with NMFS, provide site-specific information to better characterize the geomorphology of these two reaches to show whether these reaches are capable of supporting much extensive riparian vegetation, or if access to these reaches is not available.  We estimate that surveying two additional reaches would add about $40,000 to the cost of the study.

Study 7.2–Narrows 2 Powerhouse Intake 

YCWA proposes this study to determine whether the existing Narrows 2 powerhouse intake can be used to meet desired thermal regimes in the lower Yuba River below Englebright dam, and, if not, to consider design changes to the intake that would enable the discharge to meet those desired thermal regimes.  Step 1 of YWCA’s proposed study uses the water balance/operations model and the temperature model to determine whether the existing intake structure can meet the previously identified temperature targets identified by the Yuba Accord River Management Team.  Step 1 was modified by YCWA to allow for the use of the model to consider alternative thermal regimes developed by the River Management Team.  Step 2, the requirement to develop a conceptual alternative intake design, only proceeds if the thermal regimes cannot be met and at the discretion of YCWA.


Cal Fish and Game requests that Step 1 be modified to require the automatic implementation of Step 2 unless all relicensing participants agreed that the existing intake is adequate to meet all operational and temperature scenarios; and thereby, rendering Step 2 unnecessary. 


FWS, Cal Fish and Game, and NMFS requested that YCWA, as a part of this intake study, also assess the ability of the Narrows 2 intake to pass resident, wild, non-endangered O. mykiss from Englebright reservoir to the lower Yuba River.  


YCWA objected to the Cal Fish and Game Step 2 trigger language as unreasonable.  

Staff Analysis


We are not recommending adopting Cal Fish and Game’s change to the trigger language in Step 1 for initiating Step 2 automatically.  In Step 1, YCWA proposes that it will collaborate with relicensing participants on the need to implement Step 2.   Pursuant to our discussion above under Collaboration and Consultation on Study Plan Decisions, in the event a consensus to proceed to Step 2 cannot be reached, YCWA must file its proposal with regard to Step 2 with the Commission for review and approval. 

Regarding assessing the ability of the Narrows 2 intake to pass O. mykiss, YCWA proposes, and we recommend, the implementation of study 3.7 – Reservoir Fish Populations first, to determine the status of O. mykiss in Englebright reservoir.  Additionally, in section 3.2.1 of its proposed fish entrainment study 3.11, YCWA proposes to review the resulting data from study 3.7 to determine if fish behavior and utilization of the reservoirs would warrant evaluating the potential for entrainment at the Narrows 2 powerhouse intake.  We also note that Cal Fish and Game’s proposed modification to YCWA’s fish entrainment study may provide information on adfluvial downstream migrations that may inform the need for additional entrainment analysis at the Narrows 2 intake.  As such, we find that FWS’, Cal Fish and Game’s, and NMFS’ request that YCWA assess the ability of the Narrows 2 intake to pass resident, wild, non-endangered O. mykiss from Englebright reservoir to the lower Yuba River to be premature and that YCWA’s proposed phased approach with regard to downstream fish entrainment (study 3.11) and reservoir fish populations (study 3.7) is reasonable and consistent with study criteria 4, 6, and 7. 
Study 7.8--ESA/CESA-Listed Salmonids Downstream of Englebright Dam  
Continued project operations have the ability to affect flows and water temperature, and therefore, the habitat suitability for federally listed salmonids in the anadromous reach of the lower Yuba River.  As such, YCWA has proposed study 7.8, a desktop study intended to evaluate project-related effects on salmonid populations downstream of Englebright dam.  Specifically, YCWA proposes to:  (1) compile existing information from previously conducted studies; (2) compile data from other studies currently being conducted in the lower Yuba River; (3) conduct an analysis to accomplish the study’s goals and objectives; and (4) prepare a report.  

In its July 18, 2011 comments, NMFS finds that study plan 7.8 is deficient.  Specifically, NMFS questions how the proposed study plan would evaluate project effects.  NMFS also asserts that the nexus described in the study plan is insufficient, finding that it is not specific and omits the project’s potential effect on streamflows, temperature, substrate conditions, large instream wood, or other abiotic conditions affecting habitat quality and availability for anadromous fish.  NMFS seeks to have YCWA develop a study/report that satisfies its information/study NMFS-8 (we discuss study NMFS-8 in greater detail below, under Studies not Adopted).  

In response, YCWA’s revised study plan provided more detail in section 5.0 discussing how the existing information would be used to evaluate project effects.  Additionally, YCWA modified the nexus statement to state that the project has the potential to affect anadromous salmonid habitat quality and availability in the Yuba River downstream of Englebright dam.

NMFS, in its September 1, 2011 comments on study 7.8, did not question the adequacy of the existing information or the information to be generated through other venues, but instead commented on the lack of specificity in how the analysis of project-related affects would be conducted.  Additionally, NMFS finds the nexus statement of the study plan to be insufficient.  
FWS also provided comments on study plan 7.8.  Specifically, FWS is concerned that the study, as proposed, does not address potential project effects on the downstream migration of O. mykiss attempting to exhibit anadromy.
Staff Analysis

Regarding the nexus statement, we find that YCWA has acknowledged the project’s nexus to potentially affect salmonid populations downstream of Englebright dam.  Therefore, we fail to see why further detail is necessary as requested by NMFS.  The intent of the proposed study and analysis is to further clarify “how” project operations may affect salmonids downstream of Englebright dam.  Until YCWA has compiled existing information and data from other studies being conducted in the lower Yuba River, a detailed description of how the data would be analyzed is premature.  Therefore, NMFS’ comments seem to be more appropriate as comments on the study report or YCWA’s preliminary licensing proposal.  As such, NMFS’ comments provide guidance to YCWA on the type of analysis that the study report should capture and facilitate the analysis in YCWA’s preliminary licensing proposal, pursuant to section 5.16(b)(3).


We disagree with FWS’ concern that study plan 7.8, as proposed, does not address potential project effects on the downstream migration of O. mykiss attempting to exhibit anadromy.  In our review of the revised study plan, we find that YCWA proposes to compile existing information and data from the ILP and other on-going studies being conducted in the lower Yuba River to support an analysis of project-related effects on all O. mykiss.  

Finally, we also note that FWS, in its comments on study plan 7.8, requested that it be expanded to integrate the potential effect of the Narrows 2 intake that may act as a semi-permeable barrier to downstream migration of O. mykiss and the potential genetic contribution of upper Yuba River O. mykiss, to the listed O. mykiss in the lower Yuba River.


We address FWS’ comment and its requested study, FWS-1– Estimation of Downstream Migration of O. mykiss in the Yuba River, below under Studies not Adopted.  

For reasons discussed herein, we do not recommend any modifications to YCWA’s study plan 7.8.
Study 7.9--North American Green Sturgeon Downstream of Englebright Dam

YCWA proposes to gather existing information on the presence of green sturgeon in the lower Yuba River.  It is believed that green sturgeon (a federally listed threatened species) are unable to ascend DaGuerre Point dam (a non-project dam downstream of the project).  As such, YCWA only proposes to document deep water habitat (>10 feet at a nominal flow of 530 cfs), in the lower Yuba River downstream of DaGuerre Point dam.  YCWA also proposes to conduct an analysis of deepwater habitat availability over a range of flows corresponding to the hydrologic period of evaluation outlined in study 2.2.  YCWA also proposes to develop lifestage periodicities and lifestage-specific water temperature index values to evaluate potential project effects on water temperatures that may affect green sturgeon during all lifestages.

FWS states that, while YCWA proposes to assess project-related effects on green sturgeon, it makes no attempt to detect green sturgeon in the field, and instead focuses on mapping and modeling flow effects on the depth, area, and water temperature of presumed green sturgeon habitat.  Additionally, FWS asserts that to evaluate project-related effects on green sturgeon habitat, the study must also include an evaluation of pre-project (uncontrolled) flows, beyond the hydrologic period of evaluation as proposed.

FWS also states that the Yuba River Management Team mapping and modeling runs for the lower Yuba River is examining the magnitude, frequency, and timing of inundation under a wide range of flows up to about 23,000 cfs and that this entire range of flows should be used to assess project-related effects on green sturgeon habitat.  Further, because green sturgeon presence in the lower Yuba River has been confirmed, FWS notes that the study should incorporate an assessment of project-related effects on green sturgeon growth, recruitment, and mortality, and include the collection of information on green sturgeon spawning success and egg viability.  Therefore, FWS requests that study 7.9 include a field component on green sturgeon spawning success and egg viability.  NMFS also requests field surveys for additional lifestages of green sturgeon in the lower Yuba River.

Staff Analysis
We disagree with FWS’ assertion that YCWA, in study 7.9, would not attempt to detect green sturgeon in the field.  YCWA’s study specifically states that it would compile data from on-going data collection activities, including the California Fish Tracking Consortium Central Valley Acoustic Telemetry Project, to document the presence of tagged green sturgeon in the Yuba River.  While we recognize that not all green sturgeon have been tagged, and therefore some undetected green sturgeon may be present in the lower Yuba River, FWS has not demonstrated how this additional information is critical to evaluating potential project effects beyond that already proposed in the study (study criterion 7).  As such, we do not recommend modifying study 7.9 to include specific surveys for green sturgeon.

YCWA proposes to evaluate project effects on green sturgeon under flow conditions within the control of the project.  We find that requiring YCWA to evaluate flow conditions outside of the project’s control or “pre-project” flows is not needed to evaluate how project operations may affect green sturgeon habitats, and as such, how those habitats may be protected through future license conditions (study criterion 5).  As a result, we do not recommend modification of study 7.9 to incorporate an evaluation of green sturgeon habitat under pre-project flow conditions.

Regarding the agencies’ request that YCWA modify the study to include the collection of information on green sturgeon spawning success and egg viability, and studies to detect juveniles, larvae, and eggs, and field surveys, we find that the necessity for this information is premature.  YCWA’s study is designed to provide information necessary to inform an assessment of project-related effects on green sturgeon habitat for all lifestages in the lower Yuba River.  If the results of the study indicate that the project is not adversely affecting green sturgeon habitat, then there would be no reason to suspect that it may be affecting spawning success or egg viability (study criterion 5) or other lifestages of green sturgeon.  However, if results of the study indicate otherwise, the study requests by FWS, NMFS, and Cal Fish and Game may be warranted (study criteria 4 and 5).  Therefore, at this time, we do not recommend modification of study 7.9 to incorporate green sturgeon spawning success, egg viability sampling, or surveys for other life stages.  Instead, the need for this additional information should be reevaluated if results of study 7.9 warrant.

We note however, that in our review of study 7.10 – Instream Flow Downstream of Englebright Dam, as discussed below, we recommend that YCWA include green sturgeon as a target species.  As a result, it would be appropriate for results from study 7.10 to be included when conducting the analysis and preparing the report for study 7.9. 

Study 7.10--Instream Flow Downstream of Englebright Dam


YCWA proposes to conduct an instream flow study downstream of Englebright dam.  The purpose of YCWA’s study is to evaluate Chinook salmon and steelhead habitats as a function of flow in the lower Yuba River.  The study would utilize a hydraulic model being developed by the Yuba Accord - River Management Team (RMT).  While YCWA has identified three other existing instream flow studies, it states that these studies can be improved upon with the use of the RMT hydraulic model.    YCWA proposes to identify target species and life stages and appropriate existing Habitat Suitability Criteria (HSC) in consultation with the stakeholders.  YCWA notes that various peer-reviewed papers relevant to the development and application of the model are in press or have been published.  

FWS, in its comments filed September 1, 2011, states that this study should be modified because it is inconsistent with study criteria 6 and 7.  Similar to its arguments made on study 3.10, FWS finds study 7.10 to be consistent with “generally accepted scientific practices for instream flow studies” in that YCWA does not propose to implement the Sacramento Fish and Wildlife Office’s Standards for Physical Habitat Simulation Studies (as filed on March 7, 2011).  Regarding study criterion 7, FWS states that the level of cost and effort is not appropriate, given there is sufficient existing information provided in section 4.0 of the study to meet the stated information needs for salmonids.  As such, FWS finds that the study does not need to be conducted for Chinook salmon and steelhead/rainbow trout.  However, FWS proposes that Pacific lamprey (Lampetra tridentata), a species in decline, and green sturgeon be substituted as target species.  FWS requests that YCWA consult with them on appropriate HSC for Pacific lamprey.

Staff Analysis

FWS has not explained why the proposed study does not comport with generally accepted practice in the scientific community (study criterion 6) other than inferring that it is not consistent with the methods described in the Standards for Physical Habitat Simulation Studies or those already used by the RMT on the lower Yuba River.  We acknowledge that the RMT 2D hydraulic model (RMT Model) is not complete and concerns regarding its capabilities exist.  However, in our review of the proposed study plan, we find that implementation of the RMT Model, as described, would generate information sufficient to inform potential license conditions (study criteria 5).  In the event that the RMT Model fails to produce the anticipated information we note that footnote 1 of study plan 7.10 specifies, and we concur, that if the RMT Model does not develop the anticipated information, YCWA would remain responsible for the development of the information to satisfy the goals and objectives of the study.  
We agree with FWS on the adequacy of existing information identified in section 4.0 of the study.  We note that the geographic scope of the RMT hydraulic model includes the entire lower Yuba River from Englebright dam downstream to the confluence of the Feather River.  The previous studies conducted and referenced by FWS represent more localized sites that would be extrapolated to the remainder of the lower Yuba River. 
While existing information on salmon and steelhead is available, the study, as proposed by YCWA, would provide habitat information for the entire lower Yuba River downstream to the Marysville stream gage.  As noted above, green sturgeon is a federally listed species and Pacific lamprey populations have been in decline.  Conducting the study with green sturgeon and Pacific lamprey as target species and utilizing existing HSC, as requested by FWS, would marginally increase the cost of the study proposed by YCWA (we estimate $15,000 - $25,000) (study criterion 7).  Because the project has the potential to release streamflows that may affect habitats for these species (study criterion 4), the information generated could help inform license conditions for the protection and enhancement of these habitats (study criterion 5).

YCWA, in section 9.0 of the study 7.10, estimates the cost of the study as proposed to be $200,000 - $300,000.  Given that YCWA is proposing to fully utilize exiting information to complete this study and does not propose to conduct any supplemental data collection efforts, it is unclear how YCWA has derived these costs estimates.  After the RMT’s completion of the hydraulic model, costs associated with model runs of existing HSC should be marginal.

  Therefore, we recommend that study 7.10 be implemented as proposed by YCWA and include green sturgeon and Pacific lamprey as target species.  Inclusion of all four target species would provide a uniform and consistent data set for the entire lower Yuba River to the Marysville gage for all four target species in which licensing decisions can be based.  We estimate the incremental cost of adding two target species to the proposed study to be $15,000 - $25,000 (study criterion 7).  Additionally, we recommend that YCWA consult with FWS, Cal Fish and Game, and NMFS on appropriate existing HSC for each of the target species.  We recognize that limited information exists on the habitat requirements of green sturgeon, and as such, if suitable existing HSC for green sturgeon cannot be identified, surrogate HSC for white sturgeon may be used.

Study 7.11–Assessment of Narrows 2 Powerhouse Facilities as a Barrier to Anadromous Fish Upstream Migration 

This study request is discussed under NMFS-1, Effects of the Project and Related Activities on Fish Passage for Anadromous Fish, Element #2:  Information about fish presence and migration behavior from downstream of project facilities to upstream of project facilities.
STUDIES NOT ADOPTED 

In this section we describe studies requested by stakeholders that we do not recommend adopting wholly or recommend adopting with modifications.  Many of the provisions of these studies are addressed under YCWA’s proposed studies.
NMFS-1--Effects of the Project and Related Activities on Fish Passage for Anadromous Fish 

NMFS, in its March 7, 2011 filing, requests that YCWA conduct studies to provide information related to fish passage throughout the river basin for all life stages of anadromous fish inhabiting the Yuba River downstream of Englebright dam.  This request contains 12 specific elements:

·  Element #1:  Information about hydraulic conditions near project facilities;

·  Element #2:  Information about fish presence and migration behavior from downstream of project facilities to upstream of project facilities;

· Request Element #3:  Specific fish passage information/study request at DaGuerre Point dam;

· Request Element #4:  Fish passage information/study request at Narrows 1, Narrows 2, Englebright dam, New Colgate powerhouse, New Bullards Bar dam, Our House Log Cabin dams;

· Element #5:  Omitted;

· Element #6:  Specific information/study request about fish passage upstream of the Narrows 1 & 2/Englebright dam complex, and upstream of other project facilities;

· Element #7:  Specific information/study request of reservoir fish passage conditions upstream of Englebright, Bullards Bar, Our House, and Log Cabin dams;

· Element #8:  Specific information/study request of fish passage conditions over the length of DaGuerre Point reservoir and its tail water pools, Englebright reservoir and New Bullards Bar reservoir and tail water pools;

· Element #9:  Fish passage conditions in the South Yuba River;

· Element #10:  Fish passage conditions in the vicinity and upstream of New Colgate powerhouse to New Bullards Bar dam;

· Element #11:  Fish passage conditions in the Middle Yuba River;

· Element #12:  Fish passage conditions in the upper North Yuba River; and
· Element #13:  Pilot field experiments for anadromous fish.

In response, YCWA developed study 7.11– Assessment of Narrows 2 Powerhouse as a Barrier to Anadromous Fish Upstream Migration.  However, because the majority of NMFS’ request applies to facilities upstream of Englebright dam, where:  (1) there are no anadromous fish; and (2) there is no nexus to project effects on anadromous fish passage, YCWA does not propose to conduct the majority of the requested studies.

Nexus to the Project

Although NMFS, in its March 7, 2011 filing, did not contest that the Corps’ Englebright dam is a physical barrier to fish passage, it stated that YCWA’s Narrows 2 facilities, in conjunction with the Corps’ Englebright dam, is a hydraulic and mechanical barrier to fish passage.  NMFS also recognized that the Narrows 2 facility is approximately 400 feet south of Englebright dam.  NMFS further suggested  that because the Narrows 1 (licensed to the Pacific Gas and Electric Company) and Narrows 2 Projects are often the only means of discharging water downstream of Englebright dam, except for rare spills over Englebright dam, these generating facilities constitute the only possible routes available for upstream anadromous fish passage.  Finally, NMFS asserted that, as currently operating, YCWA’s Narrows 2 facilities create hazardous conditions for fish attempting to pass upstream.

YCWA, in its April 12, 2011 response, essentially argued that Englebright dam is the main barrier to upstream fish passage.   YCWA stated that the Narrows 2 facilities were not constructed until after the Corps’ Englebright dam was erected, and that anadromous fish have not occurred upstream of that dam since construction.  YCWA argued that NMFS did not comply with the Commission’s study plan criteria because it failed to demonstrate a nexus between the resource to be studied (i.e., anadromous fish passage upstream of Englebright dam) and project operations.
  Notably, YCWA stated that the Narrows 2 facilities do not block upstream passage of anadromous fish as fish migrate past the tailrace of the facility 400 feet up to the base of Englebright dam.

In its July 18, 2011 filing, NMFS stated that, although Englebright dam was the original barrier to fish passage on the Yuba River, the addition of the Narrows 1 facilities changed how the Yuba River flows past the dam, and, thus, changed the hydropower complex of the Yuba River creating additional hydraulic and mechanical fish passage obstacles for upstream migrating fish.  NMFS disputed YCWA’s assertion that it failed to demonstrate a nexus for its proposed study by stating that “it would be circular reasoning to expect full understanding of the relationships between Project effects on anadromous fish passage and their effects prior to investigating them . . . .”  NMFS further stated that it would be unreasonable to deny any nexus between project and non-project facilities (i.e., Englebright dam) prior to any information collection or study.

In its revised study plan submitted on August 17, 2011, YWCA again asserted that NMFS failed to demonstrate a nexus for its proposed study of upstream anadromous fish passage.  YWCA stated that even if the Narrows 2 powerhouse now blocks the upstream passage of anadromous fish in the Yuba River past the powerhouse’s outlet, this blockage only prevents the upstream fish passage of an additional 400 feet up until the base of Englebright dam, which completely blocks the further upstream passage of fish.  Nevertheless, YWCA included in its revised study plan a new study (study 7.11) that proposes to study the incremental effects the Narrows 2 powerhouse has on the upstream migration of fish passage from the tailrace of the Narrows 2 powerhouse to the upstream base of the Englebright dam.  We recommend that study 7.11 be conducted, as discussed under Element #2 below.
We do not agree with NMFS’ reasoning with respect to the role of YCWA’s Narrows 2 powerhouse and upstream fish migration.  The Corps’ Englebright dam, constructed on the Yuba River, is a federal facility and blocked upstream fish passage for almost 25 years before the development of the Narrows 2 powerhouse.
    Furthermore, we are unaware of any hydroelectric generating facility that serves as a passage route for upstream migrating fish.  The Narrows 2 powerhouse is located nearly 400 feet downstream from the Englebright dam.  Therefore, any project effects on upstream fish passage are limited to the 400 feet between the Narrows 2 powerhouse outlet and Englebright dam, which is the next barrier for upstream fish passage.  

Further, NMFS has not shown that fish passage above Englebright dam would be reasonably certain to occur in the near future.  Although there are many efforts underway that may ultimately result in fish passage, such as Yuba River Forum, North Yuba Reintroduction Initiative, the draft Central Valley spring-run recovery plan, and ongoing Endangered Species Act formal consultation with the Corps on operation of Englebright dam, no fish passage plans have been developed, approved, or funded.  Accordingly, it is unknown when fish passage might occur, how fish passage would be accomplished, or which part of the basin would be targeted.  We conclude that fish passage studies at this time are premature and could result in unnecessary expenditures.  License reopeners can be included in any license issued to deal with changes in the status of fish passage efforts upstream of Englebright dam during the term of the license.

Consequently, NMFS has failed to demonstrate a nexus between studying anadromous fish passage upstream of Englebright dam and the Narrows 2 powerhouse (study criterion 5).  For these reasons, we do not adopt NMFS’s fish passage study request in its entirety particularly as it pertains to anadromous fish above Englebright dam.


That said, however, we acknowledge that some of the requested information articulated in NMFS’ twelve request elements may be appropriate for consideration in determining project-related effects as they relate to effects on anadromous fish downstream of Englebright dam.  Specifically, we find that some of the information sought in elements 1 – 4, and 8 may be appropriate for further analysis as discussed below.  


  Element #1:  Information about hydraulic conditions near project facilities

Specifically, this element seeks to determine if the project’s hydropower facilities are conducive to maintaining safe, timely, and effective fish passage from the point just downstream of a facility to a point upstream of a facility.  


In its comments on the revised study plan, filed on September 1, 2011, NMFS stated that study 7.11 (Assessment of Narrows 2 Powerhouse as a Barrier to Anadromous fish Upstream Migration) would not yield the information necessary to assess conditions in the vicinity of the Narrows 2 powerhouse or on the facility’s “full effects…on fish passage…”  


NMFS criticism of study 7.11 is specific to the fact that the proposed information to be gathered would not inform a decision as to whether or not “the physical characteristics around and within the Narrows 2 powerhouse and related infrastructure (including, flow, velocity turbulence, temperature, etc.) would determine effects of Project facilities and operations on attraction and passage of anadromous fish.”  


Staff Analysis
 We agree with NMFS that the information proposed to be gathered under study 7.11 would not evaluate conditions within the Narrows 2 powerhouse.  As stated above, the physical conditions within a hydroelectric generating facility are not conducive to upstream fish passage; as such, information sought to make this finding is unnecessary based on study criteria 4 and 7.  

 Element #2:  Information about fish presence and migration behavior from downstream of project facilities to upstream of project facilities
In its March 7, 2011 and July 18, 2011 filings, NMFS requests that YCWA gather information on the presence, absence, timing, abundance, and migration behaviors of anadromous fish in the Narrows reach. We consider the “Narrows reach” as the reach from Englebright dam to DaGuerre Point dam.  In this regard, NMFS specifically requests that a Didson acoustic camera be used to identify and enumerate fish during periods of time that best coincides with expected fish presence and suggests that multiple perspectives be observed in the vicinity of the Narrows 2 powerhouse.  

In response to the request, YCWA states that it now proposes to address the incremental effects of the project’s Narrows 2 powerhouse on the upstream migration of anadromous fish in study 7.11.  Specifically, and in addition to collecting existing information (section 5.3.1), YCWA proposes to obtain physical habitat information in the immediate vicinity of the Narrows 2 powerhouse tailrace.  YCWA intends to collect depth and velocity data when operations of the powerhouse are characteristic of those that occur during the upstream migration period for salmon and steelhead.  Data collected would be compared with the burst and sustained swimming speeds of the anadromous salmonids to evaluate whether a functional migratory pathway exists under normal, start-up, ramp-up and shut-down operations. 

Staff Analysis

YCWA’s proposed study 7.11 utilizes methods generally accepted within the scientific community (study criterion 6) and would document if the anadromous salmonids are capable of reaching the project tailrace where they could potentially be harmed or killed.
  However, if anadromous salmonids are capable of reaching project facilities, YCWA’s study 7.11 would not document:  (1) if anadromous salmonids are actually reaching the Narrows 2 powerhouse tailrace; (2) and if so, what species and how many are potentially affected; and (3) whether the project facilities are causing injury or mortality to the listed salmonids.   
We also note that YCWA’s proposal does not incorporate NMFS’ Request #1, Element 4, Sub-element – Tailrace Barrier Protection Requirements to use existing information to document historical incidence and potential future likelihood of fish stranding, mortality, or injury resulting from false attraction into powerhouse facilities.  This sub-element also seeks to have YCWA conduct an engineering study of the facilities design to assess the physical/hydraulic characteristics that may affect upstream migrating fish. 

We estimate that NMFS’ requested methodology to deploy a Didson-type acoustic camera for one year would cost $66,000 and the preparation of a technical report would cost an additional $15,000 (totaling $81,000).  YCWA estimates its proposed methodology would cost between $35,000 and $55,000.

As a result, we recommend that YCWA modify study 7.11 to conduct this study in a three-phased approach.  Phase 1 would be to use existing information to document historical incidence of fish stranding, mortality, or injury resulting from false attraction into the Narrows 2 powerhouse.  Phase 2 would be the implementation of study 7.11 as proposed by YCWA in the revised study plan.  Phase 3 would be initiated if phase one or phase two demonstrates that anadromous salmonids are capable of reaching project facilities and thereby potentially being harmed or killed establishing a nexus (study criterion 5).  Phase 3 may include the deployment of Didson-type acoustic camera and would require the development of a study, in consultation with NMFS, Cal Fish and Game, FWS, and the Water Board, to determine:  (1) if anadromous salmonids are actually reaching the Narrows 2 facilities; (2) what species and how many are potentially affected; and (3) are the project facilities causing injury or mortality to the listed salmonids.  If documented incidents have occurred, Phase 2 would be omitted and Phase 3 would be implemented.  We anticipate that the cost associated with Phase 1 would be small (study criterion 7).  Phase 2 cost would not change from YCWA’s estimates and implementation of Phase 3, if needed, would cost an additional $81,000.  While we recognize the cost associated with Phase 3, we note that it would provide information on how federally listed salmonids are interacting with project infrastructure that YCWA’s proposal would not.  This information would be used to determine if there is a need to alter project operations and/or facilities to protect the species from harm (study criteria 5 and 7).  As such, YCWA should file the modified revised study 7.11 with the Commission for approval.  
Further, until such time that information generated from this study demonstrates the project’s Narrows 2 powerhouse is harming the federally listed anadromous salmonids, it is premature to require YCWA to conduct an engineering study of the facility’s design to assess the physical/hydraulic characteristics of the facility (study criteria 5 and 7).

Element #3:  Specific fish passage information/study request at Daguerre Point dam
In its March 7, 2011 and July 18, 2011 filings, the NMFS requests that YCWA study fish passage conditions at DaGuerre Point dam.  DaGuerre Point dam is a federal dam operated by the U.S. Army Corps of Engineers and is not a project facility.  In response, YCWA states that the NMFS has not demonstrated a project nexus (study criteria 5) in support of its study request and that existing information is sufficient; and therefore, the information requested by NMFS is not needed (study criteria 4).  NMFS responded on September 1, 2011, stating that water stored in New Bullards Reservoir, and released through project facilities, can be diverted at points downstream through the non-project Hallwood-Cordua diversion at Daguerre Point dam.  NMFS further states that the Project’s influence on flow volume and timing could influence the effectiveness of fish screens at the diversions and the functionality of the fish ladders at DaGuerre Point dam and that information on these effects could inform license conditions (study criteria 5).  

Staff Analysis

Project operations (flow timing, magnitude, duration, and rate of change) may be capable of affecting fish passage efficiencies at facilities downstream and altering the effectiveness of downstream fish screens (study criteria 5).   Therefore, we find that the NMFS has established a potential project nexus to the information being requested and we agree that this information could be used to inform license conditions (study criteria 5).  While YCWA states that existing information is sufficient to determine these effects, it did not provide the information.  As such, we recommend that YCWA provide an analysis, utilizing existing and available information, on the potential for the Yuba River Project to affect fish passage conditions at DeGuerre Point dam, and on the Hallwood-Cordua diversion screens (study criteria 4).  Specifically, the analysis should consider how operation of the Narrows 2 powerhouse, including flow timing, magnitude, duration, and rate of change, may affect the fish facilities at DeGuerre Point dam.  We estimate the cost of this study to be $40,000 (study criteria 7).  The study should be developed after consultation with, NMFS, Cal Fish and Game, the Water Board, and FWS, and the U.S. Army Corps of Engineers and filed for Commission approval.
Request Element #4:  Fish passage information/study request at Narrows 1, Narrows 2, Englebright dam, New Colgate powerhouse, New Bullards Bar dam, Our House Log Cabin dams.
NMFS Request Element #4 includes three sub-request elements (i.e. Hydraulic Studies, Channel Bathymetry and Stage Discharge Relationships, and Tailrace Barrier Protection Requirements).  NMFS seeks the information to inform how the project facilities affect federally-listed salmonids and Essential Fish Habitat.  

In response, YCWA declined to adopt the requested study as it pertains to project facilities upstream of Englebright dam and non-project facilities.  However, YCWA notes that they do propose to address the incremental effects of the project’s Narrows 2 powerhouse on the upstream migration of anadromous fish in study 7.11--Assessment of Narrows 2 Powerhouse Facilities as a Barrier to Anadromous Fish Upstream Migration.  

Staff Analysis
Upon our review of the information requested by NMFS and the studies proposed by YCWA, as modified herein (e.g., studies 1.1--Channel Morphology Upstream of Englebright Reservoir; 1.2--Channel Morphology Downstream of Englebright dam; 2.1--Hydraulic Alteration, 2.2--Water Balance and Operations Model; 2.3--Water Quality; 2.5 and 2.6--Water Temperature Monitoring And Modeling; 3.10--Fish Instream Flow Upstream of Englebright Reservoir; 6.1 and 6.2 Riparian Habitat Upstream and Downstream of Englebright Dam, 7.8--ESA/CESA – Listed Salmonids Downstream of Englebright dam; 7.10--Instream Flow Downstream of Englebright Dam; and 7.11--Assessment of Narrows 2 Powerhouse as a Barrier to Anadromous Fish Upstream Migration) and with our required ramping rate study (discussed below), we find that we would have the information necessary to conduct our analysis of project effects on the federally-listed salmonids in the lower Yuba River and Essential Fish Habitat in all project-affected stream reaches.


Request Element #8:  Specific information/study request of fish passage conditions over the length of DaGuerre reservoir and its tail water pools, Englebright reservoir and New Bullards Bar reservoir and tail water pools.

NMFS requests information on anadromous fish passage conditions through the DaGuerre Point dam’s tailwater pool and reservoir, and through Englebright and New Bullards Bar reservoirs and tailwater pools.   Specifically, NMFS seeks information on:

· Temperature profiles through the reservoirs and identification of thermal refugia and other temperature stratification that may affect adult and juvenile salmonid migrations;

· Bathymetry profiles through the reservoirs and identification of thermal refugia and other temperature stratification that may affect adult and juvenile salmonid migrations; and

· Hydraulic profiles to describe velocity patterns in pools below the dam and upstream near diversion intakes, forebay, fish ladders, and areas near diversion points.  

NMFS states that this information would be used to support evaluations of anadromous fish passage conditions if fishways are prescribed.



Because anadromous fish do not occur at New Bullards bar and DaGuerre and Englebright dams are not project facilities, YCWA does not propose to develop the requested information.

Staff Analysis
In our review of NMFS’-1, Element #3:  Specific fish passage information/study request at DaGuerre Point dam, we found that NMFS demonstrated a nexus between project operations at the Narrows 2 powerhouse and potential effects on fish facilities.  As such we are recommending that YCWA develop a study plan for an analysis of potential project effects on the fish facilities at DaGuerre Point dam.  The specific parameters sought in Request Element #8 would be appropriate to investigate to the extent that they are influenced by operations at the Narrows 2 powerhouse.  As such, we recommend, that YCWA include this investigation in its analysis, if it identifies any potential project effects on fish facilities at DaGuerre Point dam. 

NMFS-2--Request for Information or Study on Effects of Project and Related Activities on Hydrology for Anadromous Fish

Study 2.1, Hydrologic Alteration, and study 2.2, Water Balance and Operations Model, and to a lesser extent study 10.1, Fish Instream Flow below Englebright Reservoir, are YCWA’s studies corresponding to the NMFS Request #2. The request from NMFS includes the following eight elements:

· Element #1:  Data Development
· Element #2:  Peak Flows

· Element #3:  Dam Spills

· Element #4:  Ramping

· Element #5:  Flood Plains

· Element #6:  Natural Gradient Impediment/Barriers

· Element #7:  Bay Delta
· Element #8:  Quantification of Hydrograph Components
For reasons discussed above under study NMFS-1, Nexus to the Project, NMFS has failed to demonstrate a nexus between studying issues associated with anadromous fish upstream of Englebright dam (study criterion 5).  For the reasons discussed, we do not adopt study NMFS-2, Information or Study on Effects of Project and Related Activities on Hydrology for Anadromous Fish, in its entirety and particularly as it pertains to anadromous fish above Englebright dam.


We acknowledge, however, that some of the requested information articulated in NMFS’ eight elements may be appropriate for consideration in determining project-related effects as they relate to project affects on fish.  Specifically, we find that some of the information sought in elements 1, 2, 4, 5, 7, and 8 are appropriate for further analysis as discussed below.  


Element #1 Data Development:


  NMFS requests the development of three hydrologic data sets to be used to compare project hydrology with unimpaired hydrology and the effects of other developments within the watershed. NMFS requests:  (1) a fully unimpaired flow data set that would simulate inflows to the project area and flows further downstream as if the upstream projects and the YWCA project did not exist; (2) a data set of the effects of the YWCA project only; and (3) a flow data set of existing conditions reflecting the presence of both the YWCA project and existing upstream projects.  NMFS requests analysis of these data and a set of Index of Hydrologic Alteration (IHA) hydrologic parameters for each data set.  


To analyze the impacts of the project, YCWA would use the Water Budget /Operations model to simulate “with project” and “without project” conditions.  These flows would be used as input to an IHA analysis and generate the hydrologic parameters of interests to NMFS with and without project conditions.  However, YWCA does not propose to use IHA analysis to compare “with project” conditions to fully unimpaired conditions as requested by NMFS.  YCWA notes that two of the data sets [NMFS data set (1)
 and data set (3)
] that NMFS requested are identical to inflow data included in the PAD.   

Staff Analysis


The request by NMFS entails the development of flow data sets under different scenarios including an unimpaired scenario with comparative analysis of these data sets.   YCWA would use existing inflow data and a Water Balance and Operations model to develop “with” [NMFS data set (2)] and “without project” hydrology and use the IHA program to analyze and compare “with” and “without project” hydrology.  This comparison and analysis should show how the project affects the hydrologic regime of the Yuba River basin.  YCWA’s proposed IHA analysis contains all of the parameters specifically requested by NMFS at least with respect to NMFS data set (2).   

YCWA, however, does not propose to run an IHA analysis with fully unimpaired flows.  We are not recommending complete adoption of the NMFS element #1 request as it pertains to the comparative analysis of the fully unimpaired data set.  The influence of existing upstream hydroelectric and water projects represents the current, baseline condition and the IHA analysis as proposed allows us to evaluate the influence of the YCWA project on the Yuba River watershed to inform potential license conditions (study criterion 5).  


Element #2 Peak Flows

NMFS requests a peak flow analysis on the three NMFS’ aforementioned data sets to illuminate how the magnitude and duration of peak flows have been altered by the project.  NMFS requests that the data for this analysis be analyzed by season, with analysis performed separately for fall winter and snowmelt runoff season.  NMFS is also requesting that this analysis be performed at the ungaged confluence of the Middle and North Yuba Rivers in addition to the locations proposed by YCWA. 


YCWA states they are providing peak flow analysis as part of study 2.1 (Subpart 5.3.4 Flood Frequency Analysis).  YCWA says that NMFS has not provided any information to indicate that YCWA’s study is inadequate to produce sufficient information to characterize flood frequency or ramping rates (study criteria 4 and 7).


Staff Analysis


 As noted previously, we are not recommending the development of project hydrology data set with unimpaired inflows.  However, in study 2.1, Hydrologic Alteration, YCWA is proposing to perform the IHA analysis comparing “with” and “without project” scenarios.  Standard IHA output includes the following parameters:  magnitude and duration of annual extreme water conditions, timing of annual extreme water conditions, and frequency and duration of high- and low-flow pulses.  The above IHA parameters should provide sufficient information regarding how the project alters flood frequency and magnitude to inform potential license condition (study criterion 5).  


Element #4 Ramping


NMFS requests that YCWA calculate the exceedance probability of change in flow and stage in 15-minute intervals for the New Colgate and Narrows 2 powerhouses and 1-hour intervals for the Log Cabin and Our House diversion dams, for up-ramps and down-ramps based on the period of record.

Additionally, NMFS requests a ramping study be conducted below the New Colgate powerhouse.  NMFS request that a two-dimension digital elevation model be created for the reach between the Colgate powerhouse and the headwater of Englebright reservoir.  The model would predict depth and velocities at various discharges.  NMFS requests the ramping study because down-ramping can dewater redds and reduce wetted perimeters and leave fish stranded and up-ramping can produce velocities that scour redds.   


YWCA responds that rise and fall rates would be analyzed in the IHA analysis in study 2.1, Hydrologic Alterations, but in general objects to this study because it mostly applies to the river upstream of Englebright dam where there are no federally-listed salmonids present. 

Staff Analysis

The purpose of a ramping study is to determine if and how rapid changes in project discharges affect aquatic life, especially fish.  Because the Narrows 2 powerhouse and Log Cabin and Our House diversion dams operations typically do not result in rapid changes in project discharges, we do not support NMFS request that YCWA calculate the exceedance probability of change in flow at these facilities.  However, peaking operations such as those at the New Colgate powerhouse may negatively affect resident fish as described by NMFS above (study criterion 5).  A ramping study would identify changes in water depths, velocities, areas of inundation and wetted perimeter over time, and support an analysis of how project operations may affect resident fish.  

  YCWA suggests that its IHA analysis should be sufficient for NMFS information needs.  However, we disagree.  An IHA analysis based on changes in mean daily flows would not be sufficient to characterize the short-term effects of fast changing intraday flows associated with a peaking operation.  Furthermore IHA analysis only includes the rate of changes in flow up and down.  IHA analysis does not provide information on velocities, depths, and areas of inundation that are needed to evaluate the effects of ramping on aquatic life.  In summary, YCWA’s IHA analysis would not provide the information necessary to assess the effect of project operations on aquatic resources downstream of the New Colgate powerhouse (study criteria 5 and 7).


We do recognize that NMFS supported its request based on federally-listed salmonids and YCWA dismissed the request largely based on the absence of the listed fish.  However, given the peaking operation of the New Colgate powerhouse and the effect peaking operations may have on resident fish populations (study criteria 5), we are recommending that YCWA develop a ramping study for the reach between New Colgate powerhouse and the normal elevation of Englebright reservoir (study FERC-1).   The study should analyze the impacts of peaking operations on changes in flow, depth, velocity, wetted perimeter, and areas of inundation using time steps typical of peaking operations.  The study should be developed after consultation with, NMFS, Cal Fish and Game, the Water Board, and FWS and filed for Commission approval. 


Element #5 Floodplains

NMFS requests information generated from a 2D hydraulic model on the frequency, magnitude, and duration of inundation of the Lower Yuba River floodplains between the Narrows 2 powerhouse and the Feather River.  NMFS explains that floodplain functions and ecological processes depend on seasonal periodic inundation of the floodplain.  NMFS requests that YCWA use current and unimpaired hydrology to determine the frequency, duration, and magnitude of floodplain inundation as well as the total depth and depth of inundation during the ecologically important spring snowmelt season.

 
YCWA responds that they have partially responded to NMFS request by incorporating the use of a 2D model on the instream flow study for the reach below Englebright dam.


NMFS explains that the 2D instream flow model would not provide information on the frequency, magnitude, or duration of water on the floodplain.


Staff Analysis

Study NMFS-2, Element #5 is nearly identical to study FWS-2, in that it would require YCWA to evaluate flow conditions outside of the project’s control or “pre-project” flows.  Therefore, for reasons discussed below under study FWS-2, we do not recommend YCWA develop a study as requested by study NMFS-2, Element #5.  Instead, we are recommending that YCWA conduct its study 7.10, Instream Flow Downstream of Englebright Dam, as modified.


Element #7 Bay Delta


 NMFS requests that the applicant synthesize information and analysis already available in documents such as the Lower River Accord Yuba River Final Environmental Impact Statement and any additional information developed to shed light on the project’s effects on the Bay Delta ecosystem. 


YCWA says that this is not a study but a request for information for the PAD.  YCWA says that Scoping Document 2 recommends a geographic scope that includes the Bay Delta for cumulative effects. YWCA says that a cumulative effects analysis would use readily available information of this geographic region with information on Project effects and that is what is planned for the cumulative effects analysis.    

Staff Analysis


We regard the NMFS Bay Delta element as a synthesized analysis of existing information and of information to be developed in other studies rather than a separate study.  As discussed below under study NMFS-8 Anadromous Fish Ecosystem Effects:  Synthesis of the Direct Indirect and Cumulative Effects of the Project and Related Facilities on Anadromous Fish, we note that the Commission’s regulations [section 5.16(b)(3)] require that YCWA’s preliminary licensing proposal (PLP) include an environmental analysis by resource area of the continuing, and incremental impacts…including the results of its studies conducted under the approved study plan.”  It is at this stage of the Commission’s ILP that YCWA would compile and analyze project effects looking at all developed study data.  Therefore, we are not recommending YCWA implement study NMFS-2, Element 7 as requested.


Element #8 Quantification of Hydrograph Components

 NMFS requests evaluation of six hydrograph components it believes is critical to certain ecological functions such as anadromous fish emigration and immigration cues and conduits, habitat availability for early fish life stages and riparian species seedling recruitment and establishment.  NMFS requests the analysis for three distinct seasons:  fall, winter and snowmelt runoff. Three of the hydrograph elements are:

· Average and median peak magnitude
· Minimum and maximum peak magnitude
· Frequency (number/year) of fall and winter floods (not necessary for snowmelt floods)


In addition NMFS requests that YCWA compute for the snowmelt recession:

· Median Julian date of peak

· Seasonal duration of snowmelt runoff (number of days and Julian date of end of runoff)

· Average rate of change in flow during snowmelt recession (cfs/day)


NMFS requests that the information be developed using the three data sets listed in element #1.


YCWA explains that with the exception of the average rate of change in flow during the snowmelt recession the above components are included in study 2.1.  YCWA states that it did not include the rate of change of snowmelt recession because NMFS had not provided sufficient detail about how to determine this component.

On September 1, 2011, NMFS provided additional information on how to determine the average rate of change during snowmelt recession including an article titled Ecology Management of Spring Snowmelt Recession that discusses the components.    


Staff Analysis

NMFS’ and YCWA’s proposals differ only on the selection of which data sets should be used.  Our review indicates that YCWA’s study 2.1 should provide NMFS with most of the information it seeks.  However, for reasons discussed above, we are not requiring the use of the NMFS data sets in this analysis.   


YCWA’s study 2.1 does not include the computation of the average rate of change in flow during snowmelt. We are recommending YCWA compute the average rate of change flow during snowmelt season, because, in its September 1, 2011 comments, NMFS provided adequate further detail on the methodology to be used in the computation of this hydrologic component (study criterion 6).  Spring snowmelt recession provides a singular annual event in which predictable flow conditions coincide with high resources availability.  The shape of the spring recession affects water quality and availability. It is important to consider not only the duration of the event but also the rate of change in flows when evaluating stream conditions.   Consequently we are recommending that Study 2.1, Hydrologic Alteration, Subpart 5.3.4 Flood Frequency Analysis be modified to include the determination of the average daily rate of change in flow (cfs) during the snowmelt recession (cfs/day) for the stations and data sets proposed for analysis in study 2.1. 

NMFS-3--Request for Information or Study on Effects of Project and Related Activities on Water Temperatures for Anadromous Fish, Migration Holding, Spawning, and Rearing Needs
NMFS requests that YWCA develop a water temperature monitoring program and a water temperature model for all project-affected streams and reservoirs in the Yuba River Basin.   NMFS seeks to have the information generated in response to three request elements:
· Element #1:  Temperature Monitoring lists NMFS’s requests on the frequency of sampling and locations of temperature monitoring stations;
· Element #2:  Temperature Refugia requests information on the presence and persistence of temperature refugia in all streams impacted by the project from the confluence of the Yuba and Feather Rivers upstream to all project facilities; and 
· Element #3:  Development of a water temperature model to predict water temperatures in project affected streams, reservoirs and related facilities. 


Element #1 Temperature Monitoring

NMFS requests more temperature monitoring stations in New Bullards Bar and Englebright reservoirs.  Foothills requested additional reservoir temperature stations. In our staff analysis we concluded that one station in Bullards Bar reservoir and two stations in Englebright reservoir would be sufficient for monitoring and modeling purposes.    

YCWA says, based on existing information and the bathymetric shape of Bullards Bar reservoir, a single station is sufficient and additional stations are not required.  YCWA has included two stations in Englebright reservoir.


Staff Analysis


This element is discussed in more detail in our analysis and response to study 2.3, Temperature Monitoring.  

Element #2 Temperature Refugia


NMFS requests a study to catalog coldwater seeps, deepwater pools, and tributary inflows that may create thermal refugia for anadromous salmonids in a study area that includes all project-affected stream reaches.  


YCWA says that they did not adopt the study because it applies to the river upstream of Englebright dam where there are no anadromous fish.   However, we note that the NMFS temperature refugia study request also applies to reaches downstream of Englebright dam.


Staff Analysis

NMFS has not demonstrated how documenting naturally occurring thermal refugia in project affected stream reaches would inform potential license conditions (study criterion 5).  NMFS also has not specified why the applicant’s proposed water temperature monitoring and modeling studies 2.5 and 2.6, respectively, are not sufficient to meet information needs (study criterion 7).   

The purpose of YCWA’s proposed water temperature monitoring (study 2.5) is to characterize water temperatures in river reaches affected by the project and facilitate the development of a water temperature model (study 2.6).  The water temperature monitoring study with some 29 stream stations located below project facilities will adequately characterize water temperature conditions in the stream reaches affected by the project. The purpose of the water temperature modeling study is to simulate reservoir and stream water conditions resulting from project operations.  Any effects on stream temperatures of coldwater seeps or tributary inflows should be reflected in the monitoring, and subsequently the modeling efforts. The combination of the monitoring and modeling exercise will allow us to assess effects of the project on water temperature requirements of the Yuba River fish populations.  Therefore we do not recommend that YCWA study thermal refugia as requested by NMFS-3, Element 2 as it would not inform the development of license requirements and NMFS has not demonstrated why the proposed studies are insufficient (study criteria 5 and 7).

Element # 3 Temperature Modeling


NMFS requests the development of a temperature model to predict temperatures in project streams and reservoirs.  NMFS requests 2D water temperature modeling (longitudinal and vertical) in Bullards Bar and Englebright reservoirs. 

NMFS also requests a study that evaluates the effects of climate change on basin hydrology.  NMFS believes that because increased average temperatures would affect rainfall precipitation and snowmelt, and in turn, future reservoir levels and river flows, such analyses are needed to reach informed judgments about likely project impacts on aquatic resources downstream of the project.  NMFS did not provide the goals and objectives of this study request, or a study methodology, or an individual level of effort and cost, as required by study criteria 1, 6, and 7.  


YCWA does not propose 2D temperature modeling in Bullards Bar Reservoir.  YCWA states that the previous analysis for the Yuba Accord Environmental Impact Report (YAEIR) demonstrated that characterizing the coldwater pool at New Bullards Bar reservoir could be done with data from one sampling location because that reservoir has an extremely high depth-to-area ratio and therefore has a very stable coldwater pool.


In study 2.6, Water Temperature Model, YCWA says Englebright reservoir may be simulated as either a 2D vertically and longitudinally stratified reservoir, or as a 1D vertically stratified with an inflow-dependent lag-time capturing travel time for flows across the reservoir.  YCWA explains that the decision as to which method to choose would be made after consultation with relicensing participants as outlined in Section 6.0, Study Specific Consultation of Water Temperature Model study.
Staff Analysis
We do not agree that Bullards Bar reservoir needs to be modeled in two dimensions.  YCWA has referenced existing information to show that the Bullards Bar cold water pool is stable. The most important information from the temperature monitoring and modeling in Bullards Bar reservoir would come from accurately characterizing temperatures in a vertical dimension near the Bullards Bar intake structure through which the majority of the water in the system must pass.  No information has been provided to suggest that Bullards Bar reservoir is irregularly stratified or that YCWA’s water temperature monitoring and modeling plan is insufficient to provide the needed information.  NMFS has not shown why YCWA’s proposed alternative study would not be sufficient to meet the stated information needs, (study criterion 7); therefore, we are not recommending 2D monitoring in Bullards Bar reservoir.


Englebright reservoir would be monitored with two temperature profile monitoring stations, one near the dam and one 3.3 miles upstream.  Results from the upstream and downstream stations would allow YCWA to perform either 1D or 2D modeling.  The decision on what model to select will be made as outlined in section 6.0 -Study Specific Consultation of Water Temperature Model, in consultation with agency stakeholders to discuss model requirements, available models and attributes of the various available models.  With this process along with the review of the data at the two stations in Englebright YCWA and the stakeholders, including NMFS, will be able to comment on whether 1D modeling is sufficient or if 2D modeling is needed.  Given this protocol, NMFS will have a chance to request 2D modeling of water temperatures in Englebright reservoir.  We note that in the event that a consensus on modeling approach is not reached, per the discussion above in Collaboration and Consultation on Study Plan Decisions, the Commission will make the final decision based on study results, YCWA’s proposal, and agency comments.  


With regard to NMFS’ requested climate change study, we are not aware at this time of any climate change models that are known to have the accuracy that would be needed to predict the degree of specific resource impacts and serve as the basis for informing license conditions (study criterion 5).  The potential consequences of climate change can be effectively handled using historical data, conventional hydrologic studies, and monitoring techniques.  

We review a range of historical flows (e.g., dry, medium, and wet years) as part of an analysis of project operation and resource effects in NEPA documents and often include monitoring and adaptive management provisions in licenses.  The Commission's long-term practice of including in hydropower licenses reopener provisions that allow the Commission to alter license requirements in response to changed environmental conditions provides appropriate environmental safeguards and, indeed, provides more certain protection than predictions about the future environment.  For these reasons, we do not recommend adoption of this requested study.

NMFS-4--Effects of the Project and Related Activities on Coarse Substrate for Anadromous Fish:  Sediment Supply, Transport, and Storage 

NMFS March 7, 2011 study/information requests seek information on the effects of the Yuba River Project on fluvial process and channel morphology.  NMFS seeks to have the information generated in response to six specific request elements:
· Element #1:  Develop Sediment Supply Estimates to Project Affected Reaches;

· Element #2:  Coarse Level Stratification and Study Site Selection;

· Element #3:  Assessment of Channel Morphology;

· Element #4:  Calculation of Bed Mobility and Sediment Transport Capacity;

· Element #5:  Evaluate Coarse Sediment Storage in Project Affected Reaches; and

· Element #6:  Synthesize Study Results to Evaluate Ecological and Geomorphic Impacts.

YCWA did not adopt NMFS study request in its entirety but did address components of the requested information in its revised study 1.1 Channel Morphology Upstream of Englebright Reservoir, and study 1.2, Channel Morphology Downstream of Englebright dam.  During the informal resolution of study issues phase of the ILP, established by section 5.11 of the Commission’s regulations, NMFS staff worked closely with YCWA to resolve disputes over the information requests sought by the NMFS through the development of YCWA’s studies 1.1 and 1.2.   As a result of this effort, NMFS’ subsequent comments on the proposed study plan and the revised study plan, filed on July 18, 2011 and September 1, 2011, sought specific modifications to YCWA’s studies 1.1 and 1.2, where agreement could not be reached.  Therefore, we address NMFS-4, Effects of the Project and Related Activities on Coarse Substrate for Anadromous Fish:  Sediment Supply, Transport, and Storage, and its remaining information needs, in our discussion above on requested modifications to studies 1.1 and 1.2.  As proposed by YCWA and with our recommended modifications, studies 1.1 and 1.2 would provide information on channel morphology, sediment supply, bed mobility, sediment transport, and sediment storage in potential project-affected reaches.  Results of these studies would be analyzed to evaluate potential project-related effects upon geomorphologic and biological variables.

NMFS-5--NMFS Request # 5 Effect of the Project Related Activities on Large Wood and Riparian Habitat for Anadromous Fish
NMFS’ March 7, 2011 study/information requests seek information on the effects of the Yuba River Project on the recruitment, transport, and distribution of large woody debris (LWD).  Specifically, NMFS seeks to have the information generated in response to four request elements:
· Element #1:  LWD Removal from Project Works;
· Element #2:  LWD Survey;
· Element #3:  Evaluation of Project Effects on LWD and LWD Budget; and
· Element #4:  Riparian Habitat and Vegetation.
YCWA did not adopt NMFS study request in its entirety but did address components of the requested information in its revised study 6.1, Riparian Habitat Upstream of Englebright Reservoir, and study 6.2, Riparian Habitat Downstream of Englebright Dam.  Similar to above, as a result of the informal study dispute resolution effort, NMFS’ subsequent comments on the proposed study plan and the revised study plan, filed on July 18, 2011 and September 1, 2011, sought specific modifications to YCWA’s studies 6.1 and 6.2, where agreement could not be reached.  Therefore, we address NMFS-5, Effect of the Project Related Activities on Large Wood and Riparian Habitat for Anadromous Fish, and its remaining information needs in our discussion above on requested modifications to studies 6.1 and 6.2.  As proposed by YCWA, and with our recommended modifications, studies 6.1 and 6.2 would provide information on project-related LWD removal, require LWD surveys in project-affected stream reaches, including downstream of Englebright dam, provide information as to the annual LWD budget, and require an assessment of riparian habitat and vegetation in project-affected stream reaches.

NMFS-6--Effect of the Project Related Activities on Loss of Marine-Derived Nutrients in the Yuba River


NMFS requests that YCWA provide information (through desktop analysis) on the effects of project-related activities on the loss of marine-derived nutrients in the Yuba River.  NMFS seeks to have the information generated in response to seven request elements:

· Element #1:  Estimate a range of the historic mass of marine-derived nitrogen transported annually by Chinook salmon (all runs) to the Yuba River;
· Element #2:  Estimate the historic mass of marine-derived nitrogen transported annually by spring-run Chinook salmon to the Yuba River;
· Element #3:  Estimate a range of the current annual mass of marine-derived nitrogen transported annually by Chinook salmon to the Yuba River;
· Element #4:  Estimate the current annual mass of marine-derived Nitrogen transported by phenotypic “spring-run” Chinook salmon to the Yuba River;
· Element #5:  Estimate the annual loss, from historic to current levels of marine-derived nitrogen to the Yuba River;
· Element #6:  Estimate the annual loss, from historic to current levels of marine-derived nitrogen to the upper Yuba River; and
· Element #7:  Compare the difference of marine-derived nitrogen incorporated into periphyton and aquatic benthic macroinvertebrates collected in the upper and lower Yuba River.
YCWA declines to conduct the study finding that there is no project nexus.  

NMFS states that the information may be used in the future to determine if the lower Yuba River requires the introduction of nutrients or “fertilization.”  

Staff Analysis

NMFS’ information request is tied closely to the fish passage issue.  For the upper Yuba River, because fish passage is not provided at Englebright dam, there has been a loss of marine-derived nutrients in the upper watershed.  However, for reasons discussed above in the Nexus to the Project section under NMFS-1, we do not find that YCWA needs to develop the requested information to evaluate project effects as YCWA’s project facilities do not block the upstream passage of anadromous salmonids into the upper Yuba River.  

For the information elements that pertain to the lower Yuba River:  (1) the loss/reduction of marine-derived nutrients to the Yuba River system would likely be the subsequent result of the construction of Englebright dam (as well as many other land management practices) that generated a reduction in the number of returning sea-run salmonids, not the Yuba River Project; and (2) the Yuba River Project does not block upstream fish passage between the Pacific Ocean and Englebright dam and therefore it does not inhibit the delivery of marine-derived nutrients to lower Yuba River (study criterion 5).  Additionally, NMFS’ information request is designed to inform agency management strategies (decision to fertilize) not to address project-related effects.  As such, we do not recommend that YCWA be required to conduct the requested analysis of historic (pre-Englebright dam construction) and current marine-derived nutrient levels in the upper or lower Yuba River (study criteria 5 and 7).

NMFS-8--Anadromous Fish Ecosystem Effects:  Synthesis of the Direct, Indirect, and Cumulative Effects of the Project and Related Facilities on Anadromous Fish
NMFS’ study request #8 seeks to have the information generated from its seven study requests compiled and synthesized into a single cohesive analysis of project effects on anadromous fish.  The study request has eleven elements with three sub-elements:

· Element #1:  Adult migration;
· Element #2:  Holding;
· Element #3:  Spawning;
· Element #4:  Incubation/emergence;
· Element #5:  Fry/Juvenile rearing;
· Element #6:  Fry/juvenile outmigration;
· Element #7:  Population stream structure and dynamics;
· Element #8.1:  Information or study of hydraulic conditions near project facilities;
· Element #8.2:  Information about fish presence and behavior from downstream of project facilities to upstream of project facilities;
· Element #8.3:  Physical aspects at Narrows 1, Narrows 2, Englebright dam, New Colgate powerhouse, New Bullards Bar dam, and Our House and Log Cabin dams that affect fish and ecosystem integrity;
· Sub-element #8.3(a):  Hydraulic studies;
· Sub-element #8.3(b):  Channel bathymetry and stage discharge relationships;
· Sub-element #8.3(c):  Tailrace barrier protection requirements; and
· Element #8.4:  Reservoir fish habitat conditions upstream of Englebright, Bullards Bar, Our House, and Log Cabin dams. 


NMFS’ request is not for a study of project effects or a request for needed information; rather it’s a request for synthesis and analysis resulting from YCWA’s proposed studies and other available sources.  While NMFS seeks to have a single report developed to assimilate all study information, we note that the study plan phase of the ILP is not the appropriate timing for this analysis.  Instead, we note that the Commission’s regulations [section 5.16(b)(3)] require that YCWA’s preliminary licensing proposal (PLP) include an environmental analysis by resource area of the continuing, and incremental impacts…including the results of its studies conducted under the approved study plan.”  Additionally, section 5.18(b)(5)(A-D) requires that license applicants describe the affected environment where the proposed project is located, conduct an environmental analysis using the data collected from the approved study plan, evaluate any proposed environmental measures, and identify any unavoidable adverse impacts.  


As a result, while NMFS request #8 provides guidance to YCWA on the format and type of analysis it wishes to see, it is incumbent upon the applicant to provide an analysis in its PLP and final license application, sufficient to satisfy the Commission’s regulations.  If YCWA’s analysis in the PLP and/or final license application is insufficient, NMFS would have opportunity to comment at that time.

FWS-1--Estimation of Downstream Migration of O. mykiss in the Yuba River

FWS requests a study to determine the extent to which O. mykiss downstream migration occurs.   Portions of the unlisted O. mykiss populations that occur in the upper Yuba River are genetically distinctive O. mykiss, with no introgression with hatchery fish (Garza and Pearce, 2008).
   As a result, FWS theorizes that rainbow trout upstream of project facilities are descendant of steelhead that occurred in the upper Yuba River before the construction of Englebright dam and these descendants are attempting to exhibit anadromy.  To verify and evaluate its theory and potential project effects, FWS requests that YCWA:  (1) install acoustic receivers throughout project affected stream reaches and in project reservoirs; (2) collect and tag with acoustic tags, 50 adult and 50 juvenile O. mykiss from the Middle and North Yuba, and Yuba Rivers; (3) collect DNA samples for archiving of all tagged fish; and (4) monitor tagged O. mykiss throughout the Yuba River downstream to the Golden Gate Bridge.

YCWA did not adopt the study finding that it appears to be a “research study” and would offer little information on “resource needs.”  YCWA further states that it is not YCWA’s responsibility to generate information to help develop agency management goals as indicated by FWS.  YCWA contends that upstream or downstream movement of O. mykiss is not an indicator of latent genetic anadromous characteristics that would indicate a need for fish passage and that information on downstream movement of fish would not result in a conclusion of anadromous fish being present.

Staff Analysis
We agree with YCWA that portions of FWS’ study request constitute a “research study.”  It is not a licensee’s responsibility to conduct studies for research purposes to aid an agency in setting resource management goals/objectives or evaluating “theories.”  Therefore, we do not recommend requiring YCWA to collect DNA samples as requested by FWS.
  However, the fact that these O. mykiss may be exhibiting downstream migratory behavior, regardless of the biological reason, is cause for concern with respect to entrainment into project facilities.  That said, it is appropriate for us to analyze how the project is affecting resources when there is a reasonable nexus between project effects and the information being requested (study criterion 5).  

Our recommended modifications to study 3.11 Fish Entrainment would require the PIT-tagging and monitoring of up to 1,000 O. mykiss.   This modified study would likely require an adequate sample size of tagged O. mykiss collected from Oregon Creek and the Middle Yuba River to provide information that could inform FWS’ suspicions of O. mykiss downstream migrations (e.g., identifiable spikes in downstream movement associated with, season, flow, and/or temperature etc.) (study criterion 4). 

We do not recommend implementation of FWS’ requested study and its associated methodology.  We conclude that results of the modified study 3.11 Fish Entrainment may inform the need for an evaluation of downstream O. mykiss migration from the upper Yuba River and project effects.  If study results indicate additional study is warranted, study request(s) could be sought through section 5.15(e) of the Commission’s regulations.   
FWS-2--Salmonid Floodplain/Off Channel Rearing Habitat

FWS states that YCWA agreed to combine certain aspects of its study request Salmonid Floodplain/Off Channel Rearing Habitat with YCWA’s study 7.10, Instream Flow Downstream of Englebright Dam.  Specifically, FWS asserts that it agreed with YCWA on the inclusion of additional model runs focused on juvenile rearing habitat in study 7.10.  However, FWS is concerned that section 5.3.3 of study 7.10 does not provide sufficient detail in that it does not state which “evaluation flows” would be used, or provide a method for determining evaluation flows.  

FWS requests that in order to properly evaluate project effects upon juvenile rearing habitat, the evaluation flows should include a “full range of flows” including an evaluation of flows that would have occurred “in absence of the project” under an unimpaired hydrologic condition, and suggesting flows of up to 23,000 cfs be considered in the proposed flow-habitat modeling.  
Staff Analysis
YCWA’s study 7.10 proposes to evaluate project effects on juvenile salmonid rearing habitat downstream of Englebright dam.  In section 6.0, YCWA proposes to consult with relicensing participants on the hydraulic models calibration and presumably the calibrating, “evaluation flows.”   However, we find that requiring YCWA to evaluate flow conditions outside of the project’s control or “pre-project” flows would not inform license conditions as any proposed flow recommendation that may be generated with the information would be outside of YCWA’s ability to provide them (study criteria 5).  As such, this information is not needed to evaluate how project operations affect juvenile salmonid rearing habitat downstream of Englebright dam or how those habitats may be protected or enhanced through future license conditions (study criterion 5) within the control of the licensee.  As a result, we do not recommend modification of study 7.10 to incorporate an evaluation “pre-project flow conditions,” or flow conditions outside the realm of the project’s control.
Foothills-1--Angling Study
Foothills requested an Angling Study to determine project effects on angling, including under late spring and early summer flows.  Objectives of the study would include assessing the value, health, and use of the fishery.  Additionally the requested study would generate information on fishing guides on the lower Yuba, including the number of angler days associated with fishing guides and the amount of annual revenue generated by fishing guides.  


YWCA explains three of its proposed studies would address the majority of the data needs in Foothills’ requested study:  the Recreation Flow study (study 8.2) would address project effects on angling and use of the fisheries in project-affected stream reaches through an angler focus group; the Recreation Use and Visitor Survey study (study 8.1) would characterize potential angling use at several study sites on project-affected stream reaches; and the Stream Fish Populations Above Englebright study (study 3.8) would address fish health by characterizing the fish species composition, estimate total or relative abundance of fish by species, and analyze fish population size-structure and age-class structure.  YWCA further explains that Foothills does not provide any explanation of how such data would inform potential resource needs or PM&E’s regarding the value of the fishery and therefore, did not adopt Foothills’ study.

Staff Analysis


We agree with YWCA that the Recreation Flow study (study 8.2), the Recreation Use and Visitor Survey study (study 8.1), and the Stream Fish Populations Above Englebright study (study 3.8) would address all of the objectives in Foothills’ requested Angling study except for the monetary value of the fishery.  Although an assessment of the annual revenue generated by fishing guides is not included in YWCA’s proposed studies, the above studies would assess the type, amount, and quality of fishing opportunities at the project, which would allow Commission staff to analyze the importance of the fishery and better inform future PM&E measures.  We do not see the need for an additional assessment of the monetary value of the project fishery.  Therefore, we are not recommending the additional angling study requested by Foothills because the proposed studies should be sufficient to meet the information need (study criterion 7).

YCFGC-1--Deer Herd Migration Routes and Mule Deer Winter Range Access Assessment 
Yuba County Fish and Game Commission (YCWGC) requested a study to determine deer migratory routes and impacts of the project on those routes, impacts on deer winter range, and deer mortality associated with project reservoirs.  Cal Fish and Game supports the request.  Neither entity provided specifics on how the study would be conducted.


Staff Analysis

Although large reservoirs can affect access to winter range and result in mortality, particularly during winter conditions, no information has been presented even suggesting that these effects would be likely to occur at the project at a level that would significantly effect the deer herds, such as ongoing deer mortality, or how this information might inform potential license conditions (study criterion 5).

In the Preliminary Application Document, YCWA summarized information that is available on deer migration and habitat in the general project vicinity, including the results of a 1977 Downieville Deer Herd Trapping Program and a 1983 deer telemetry study.  The studies identified spring and fall migration routes and summer movements of deer that were captured in the vicinity of Our House dam and New Colgate powerhouse and other locations in the project vicinity.  Neither YCFGC nor Cal Fish and Game have explained why that information is not sufficient to assess any potential effects of the project on deer (study criterion 4).  

YCFGC notes that Cal Fish and Game has indicated that this information is needed to better manage the local deer herds.  However, data necessary for management decisions is the responsibility of the management agencies and not a license applicant.

APPENDIX B – APPROVED AND MODIFIED STUDIES AND STUDIES NOT ADOPTED 
	Study No.
	Study Description
	Entity
	Approved
	Approved with Modifi-

cations
	Not Adopted

	
	
	
	
	
	

	1.1 
	Channel Morphology Upstream of Englebright Reservoir 
	YCWA
	X
	
	

	1.2 
	Channel Morphology Downstream of Englebright Dam 
	YCWA
	
	X
	

	2.1 
	Hydrologic Alteration 
	YCWA
	
	X
	

	2.2 
	Water Balance/Operations Model 
	YCWA
	X
	
	

	2.3 
	Water Quality 
	YCWA
	
	X
	

	2.4 
	Bioaccumulation 
	YCWA
	X
	
	

	2.5 
	Water Temperature Monitoring 
	YCWA
	X
	
	

	2.6 
	Water Temperature Model 
	YCWA
	X
	
	

	3.1 
	Aquatic Macroinvertebrates Upstream of Englebright Reservoir 
	YCWA
	
	X
	

	3.2 
	Aquatic Macroinvertebrates Downstream of Englebright Dam 
	YCWA
	
	X
	

	3.3 
	Special-Status Aquatic Mollusks 
	YCWA
	X
	
	

	3.4 
	Special-Status Amphibians – Foothill Yellow-Legged Frog Surveys 
	YCWA
	X
	
	

	3.5 
	Special-Status Amphibians – Foothill Yellow-Legged Frog Habitat Modeling 
	YCWA
	X
	
	

	3.6 
	Special-Status Turtles – Western Pond Turtle 
	YCWA
	X
	
	

	3.7 
	Reservoir Fish Populations 
	YCWA
	X
	
	

	3.8 
	Stream Fish Populations Upstream of Englebright Reservoir 
	YCWA
	X
	
	

	3.9 
	Stream Fish Populations Downstream of Englebright Dam 
	YCWA
	X
	
	

	3.10 
	Fish Instream Flow Upstream of Englebright Reservoir 
	YCWA
	X
	
	

	3.11
	Fish Entrainment 
	YCWA
	
	X
	

	4.1 
	Special-Status Wildlife – California Wildlife Habitat Relationships 
	YCWA
	
	X
	

	4.2 
	Special-Status Wildlife – Bats 
	YCWA
	X
	
	

	5.1 
	Special-Status Plants 
	YCWA
	X
	
	

	6.1 
	Riparian Habitat Upstream of Englebright Reservoir 
	YCWA
	
	X
	

	6.2 
	Riparian Habitat Downstream of Englebright Dam 
	YCWA
	
	X
	

	6.3 
	Wetlands 
	YCWA
	X
	
	

	7.1 
	ESA-Listed Plants 
	YCWA
	X
	
	

	7.2 
	Narrows 2 Powerhouse Intake 
	YCWA
	X
	
	

	7.3 
	ESA-Listed Amphibians – California Red-Legged Frog 
	YCWA
	X
	
	

	7.4 
	ESA-Listed Wildlife – Valley Elderberry Longhorn Beetle 
	YCWA
	X
	
	

	7.5 
	CESA-Listed Plants 
	YCWA
	X
	
	

	7.6 
	CESA-Listed and Fully Protected Wildlife – California Wildlife Habitat Relationships 
	YCWA
	X
	
	

	7.7 
	CESA-Listed and Fully Protected Wildlife – Bald Eagle 
	YCWA
	X
	
	

	7.8 
	ESA/CESA-Listed Salmonids Downstream of Englebright Dam 
	YCWA
	X
	
	

	7.9 
	North American Green Sturgeon Downstream of Englebright Dam 
	YCWA
	X
	
	

	7.10 
	Instream Flow Downstream of Englebright Dam 
	YCWA
	
	X
	

	7.11 
	Assessment of Narrows 2 Powerhouse as a Barrier to Anadromous Fish Upstream Migration 
	YCWA
	X
	
	

	8.1 
	Recreation Use and Visitor Surveys 
	YCWA
	X
	
	

	8.2 
	Recreational Flow 
	YCWA
	X
	
	

	9.1 
	Primary Project Roads and Trails 
	YCWA
	X
	
	

	10.1 
	Visual Quality 
	YCWA
	X
	
	

	12.1 
	Historic Properties
	YCWA
	X
	
	

	13.1 
	Native American Traditional Cultural Properties
	YCWA
	X
	
	

	NMFS-1
	Effects of the Project and Related Activities on Fish Passage for Anadromous Fish
	
	
	
	

	Element 1
	Information about hydraulic conditions near project facilities
	NMFS
	
	
	X

	Element 2
	Information about fish presence and migration behavior from downstream of project facilities to upstream of project facilities
	NMFS
	
	X
	

	Element 3
	Specific fish passage information/study request at DaGuerre Point dam
	NMFS
	
	X
	

	Element 4
	Fish passage information/study request at Narrows 1, Narrows 2, Englebright dam, New Colgate powerhouse, New Bullards Bar dam, Our House Log Cabin dams
	NMFS
	
	X
	

	Element  5
	Omitted
	NMFS
	
	
	

	Element 6
	Specific information/study request about fish passage upstream of the Narrows 1 & 2/Englebright dam complex, NMFS and upstream of other project facilities
	NMFS
	
	
	X

	Element 7
	Specific information/study request of reservoir fish passage conditions upstream of Englebright, Bullards Bar, Our House, and Log Cabin dams
	NMFS
	
	
	X

	Element 8
	Specific information/study request of fish passage conditions over the length of DaGuerre Point reservoir and its tail water pools, Englebright reservoir and New Bullards Bar reservoir and tail water pools
	NMFS
	
	X
	

	Element 9
	Fish passage conditions in the South Yuba River
	NMFS
	
	
	X

	Element 10
	Fish passage conditions in the vicinity and upstream of New Colgate powerhouse to New Bullards Bar dam
	NMFS
	
	
	X

	Element 11
	Fish passage conditions in the Middle Yuba River
	NMFS
	
	
	X

	Element 12
	Fish passage conditions in the upper North Yuba River
	NMFS
	
	
	X

	Element 13
	Pilot field experiments for anadromous fish
	NMFS
	
	
	X

	NMFS-2
	Effects of the Project and Related Activities on Hydrology for Anadromous Fish
	
	
	
	

	Element 1
	Data Development
	NMFS
	
	X
	

	Element 2
	Peak Flows
	NMFS
	
	X
	

	Element 3
	Dam Spills
	NMFS
	
	
	X

	Element 4
	Ramping
	NMFS
	
	X
	

	Element 5
	Flood Plains
	NMFS
	
	X
	

	Element 6
	Natural Gradient Impediment/Barriers
	NMFS
	
	
	X

	Element 7
	Bay Delta
	NMFS
	
	
	X

	Element 8
	Quantification of Hydrograph Components
	NMFS
	
	X
	

	NMFS-3
	Effects of the Project and Related Activities on Water Temperatures for Anadromous Fish Migration, Holding, Spawning, and Rearing Needs
	
	
	
	

	Element 1
	Temperature Monitoring lists NMFS’s requests on the frequency of sampling and locations of temperature monitoring stations
	NMFS
	
	X
	

	Element 2
	Temperature Refugia requests information on the presence and persistence of temperature refugia in all streams impacted by the project from the confluence of the Yuba and Feather Rivers upstream to all project facilities
	NMFS
	
	
	X

	Element 3
	Development of a water temperature model to predict water temperatures in project affected streams, reservoirs and related facilities
	NMFS
	
	X
	

	NMFS-4
	Effects of the Project and Related Activities on Coarse Substrate for Anadromous Fish
	
	
	
	

	Element 1
	Develop Sediment Supply Estimates to Project Affected Reaches
	NMFS
	X
	
	

	Element 2
	Coarse Level Stratification and Study Site Selection
	NMFS
	X
	
	

	Element 3
	Assessment of Channel Morphology
	NMFS
	X
	
	

	Element 4
	Calculation of Bed Mobility and Sediment Transport Capacity
	NMFS
	X
	
	

	Element 5
	Evaluate Coarse Sediment Storage in Project Affected Reaches
	NMFS
	X
	
	

	Element 6
	Synthesize Study Results to Evaluate Ecological and Geomorphic Impacts
	NMFS
	
	X
	

	NMFS-5
	Effects of the Project and Related Activities on Large Wood and Riparian Habitat for Anadromous Fish
	
	
	
	X

	Element 1
	LWD Removal from Project Works
	NMFS
	X
	
	

	Element 2
	LWD Survey
	NMFS
	
	X
	

	Element 3
	Evaluation of Project Effects on LWD and LWD Budget
	NMFS
	
	X
	

	Element 4
	Riparian Habitat and Vegetation
	NMFS
	X
	
	

	NMFS-6
	Effects of the Project and Related Activities on the Loss of Marine-Derived Nutrients in the Yuba River
	
	
	
	X

	Element 1
	Estimate a range of the historic mass of marine-derived nitrogen transported annually by Chinook salmon (all runs) to the Yuba River
	NMFS
	
	
	X

	Element 2
	Estimate the historic mass of marine-derived nitrogen transported annually by spring-run Chinook salmon to the Yuba River
	NMFS
	
	
	X

	Element 3
	Estimate a range of the current annual mass of marine-derived nitrogen transported annually by Chinook salmon to the Yuba River
	NMFS
	
	
	X

	Element 4
	Estimate the current annual mass of marine-derived Nitrogen transported by phenotypic “spring-run” Chinook salmon to the Yuba River
	NMFS
	
	
	X

	Element 5
	Estimate the annual loss, from historic to current levels of marine-derived nitrogen to the Yuba River
	NMFS
	
	
	X

	Element 6
	Estimate the annual loss, from historic to current levels of marine-derived nitrogen to the upper Yuba River
	NMFS
	
	
	X

	Element 7
	Compare the difference of marine-derived nitrogen incorporated into periphyton and aquatic benthic macroinvertebrates collected in the upper and lower Yuba River
	NMFS
	
	
	X

	NMFS-8

	Anadromous Fish Ecosystem Effects Analysis: Synthesis of the Direct, Indirect, and Cumulative Effects of the Project and Related Facilities on Anadromous Fish.
	NMFS
	
	
	

	Element 1
	Adult Migration
	
	
	
	X

	Element 2
	Holding
	
	
	
	X

	Element 3
	Incubation
	
	
	
	X

	Element 4
	Spawning
	
	
	
	X

	Element 5
	Incubation/emergence
	
	
	
	X

	Element 6
	Fry/Juvenile Outmigration
	
	
	
	X

	Element 7
	Population stream structure and dynamics
	
	
	
	X

	Element 8.1
	Information or study of hydraulic conditions near project facilities
	
	
	
	X

	Element 8.2
	Information about fish presence and behavior from downstream of project facilities to upstream of project facilities
	
	
	
	X

	Element 8.3
	Physical aspects at Narrows 1, Narrows 2, Englebright dam, New Colgate powerhouse, New Bullards Bar dam, and Our House and Log Cabin dams that affect fish and ecosystem integrity
	
	
	
	X

	Element 8.3(a)
	Hydraulic studies
	
	
	
	X

	Element 8.3(b)
	Channel bathymetry and stage discharge relationships
	
	
	
	X

	Element 8.3(c)
	Tailrace barrier protection requirements
	
	
	
	X

	Element 8.4
	Reservoir fish habitat conditions upstream of Englebright, Bullards Bar, Our House, and Log Cabin dams
	
	
	
	X

	FWS-1
	Estimation of Downstream Migration of O. mykiss in the Yuba River
	FWS
	
	
	X

	FWS-2
	Salmonid Floodplain/Off Channel Rearing Habitat
	FWS
	
	
	X

	Foothills-1
	Angling
	Foothills
	
	
	X

	YCFGC-1
	Deer Herd Migration Routes and Mule Deer Winter Range Access Assessment
	YCFGC
	
	
	X

	
	
	
	
	
	


YCWA=Yuba County Water Agency; NMFS=National Marine Fisheries Service; FWS=U.S. Fish and Wildlife Service; Foothills=Foothills Water Network; YCFGC=Yuba County Fish and Game Commission; FERC=Federal Energy Regulatory Commission
APPENDIX C

REVISED PROCESS PLAN AND SCHEDULE
	Yuba River Project Process Plan and Schedule 

	(shaded milestones are unnecessary if there are no study disputes; if due date falls on a weekend or holiday, the due date is the following business day)

	Responsible Entity
	Pre-Filing Milestone
	Date
	FERC Regulation

	YCWA
	File NOI/PAD with FERC--completed
	11/5/10
	5.5, 5.6

	FERC
	Notice of Commencement of Proceeding & SD1 issued--completed
	1/4/11
	5.8

	FERC
	Scoping and Environmental Site Review--completed
	2/2/11
	5.8(b)(viii)

	FERC
	Tribal Meeting--completed
	4/25-27/11
	5.7

	All stakeholders
	NOI/PAD/SD1 comments due--completed
	3/7/11
	5.9

	FERC
	Issue SD2–completed
	4/19/11
	5.1

	YCWA
	File Proposed Study Plan--completed
	4/19/11
	5.11(a)

	All stakeholders
	Study Plan Meeting--completed
	5/11/11
	5.11(e)

	All stakeholders
	Study Plan Comments due--completed
	7/18/11
	5.12

	YCWA
	File Revised Proposed Study Plan--completed
	8/17/11
	5.13(a)

	All stakeholders
	Revised Proposed Study Plan Comments due--completed
	9/1/11
	5.13(b)

	FERC
	Director's Study Plan Determination--completed
	9/30/11
	5.13(c)

	Mandatory Cond. Agency
	Any Study Disputes due
	10/20/11
	5.14(a)

	Study Det. Panel
	Panel Convenes
	11/9/11
	5.14(d)

	Study Determination Panel
	Third Panel Member selected
	~11/10/11
	5.14(d)(3)

	Applicant
	Applicant Comments on Study Dispute due
	11/14/11
	5.14(j)

	Study Det. Panel
	Technical Conference held
	~11/19/11
	5.14(j)

	Study Det. Panel
	Panel Finding Issued
	12/9/11
	5.14(k)

	FERC
	Director's Study Dispute Determination
	12/29/11
	5.14(l)

	YCWA
	First Study Season
	Spring/

Summer 2012
	5.15(a)

	YCWA
	Initial Study Report
	9/30/12
	5.15(c)(1)

	All stakeholders
	Initial Study Report Meeting
	10/14/12
	5.15(c)(2)

	YCWA
	Initial Study Report Meeting Summary
	10/29/12
	5.15(c)(3)

	All stakeholders
	Study Disputes/Request to Modify Study Plan due
	11/28/12
	5.15(c)(4)

	All stakeholders
	Responses to Disputes/Study Requests
	12/28/12
	5.15(c)(5)

	FERC
	Directors Study Plan Determination
	1/27/13
	5.15(c)(6)

	YCWA
	Second Study Season
	Spring/

Summer 2013
	5.15(a)

	YCWA
	Updated Study Report due
	9/30/13
	5.15(f)

	All stakeholders
	Updated Study Report Meeting
	10/15/13
	5.15(f)

	YCWA
	Updated Study Report Meeting Summary
	10/30/13
	5.15(f)

	All stakeholders
	Study Disputes/Request to Modify Study Plan due
	11/29/13
	5.15(f)

	All stakeholders
	Responses to Disputes/Study Requests
	12/29/13
	5.15(f)

	FERC
	Directors Study Plan Determination
	1/24/14
	5.15(f)

	YCWA
	Preliminary Licensing Proposal due
	12/1/13
	5.16(a)

	All stakeholders
	Comments on Preliminary Licensing Proposal
	3/1/14
	5.16(e)

	YCWA
	License Application filed
	4/30/14
	5.17

	YCWA
	Public Notice of License Application filing
	5/14/14
	5.17(d)(2)

	
	
	
	

	Responsible Entity
	Post-Filing Milestone
	Date
	FERC Regulation

	FERC
	Tendering Notice of New Application
	5/14/14
	5.19

	FERC
	Director's Additional Studies Determination/Deficiencies
	5/30/14
	5.19(e); 5.20(a)(2)

	FERC
	Ready for Environmental Analysis and Application Acceptance
	6/29/14
	5.22

	All stakeholders
	Comments, Interventions, Recommendations, Prescriptions due
	8/28/14
	5.23(a)

	YCWA
	Requests Section 401 Certification
	8/28/14
	5.23(b)

	YCWA
	Reply Comments due
	10/12/14
	5.23(a)

	FERC
	Issue Draft EIS
	2/24/15
	5.25

	All stakeholders
	Comments on EIS due
	4/25/15
	5.25(c)

	Agencies
	Modified 4(e) Conditions and Fishway Prescriptions
	6/24/15
	5.25(d)

	FWS/NMFS
	ESA Biological Opinion(s) as needed
	7/9/15
	ESA

	FERC
	Issue Final EIS
	9/22/15
	5.25(e)


� U.S. Department of Agriculture, Forest Service and California Department of Fish and Game dated July 12, 2011; National Parks Service dated July 13, 2011; U.S. Fish and Wildlife Service dated July 15, 2011; Foothills Water Network and Yuba County Fish and Game Commission dated July 17, 2011; and National Marine Fisheries Service and California State Water Resources Control Board dated July 18, 2011.





� Generally, the information sought by stakeholders and endorsed in this determination have been incorporated into the YCWA’s studies as modified.  This determination, however, also requires YCWA to develop, in consultation, two additional studies, as specified in Appendix A. 





� These modified revised studies are:  Study 1.2 – Channel Morphology Downstream of Englebright Dam, Study 3.11 – Fish Entrainment, Study 6.1 – Riparian Habitat Upstream of Englebright Reservoir, Study 6.2 – Riparian Habitat Downstream of Englebright Dam, Study 7.11 – Assessment of Narrows 2 Powerhouse as a Barrier to Anadromous Fish Upstream Migration.





� The new studies are:  Evaluation of Project Effects on DaGuerre Point Dam’s Fish Facilities (NMFS-1, Element #3 and #8, as modified by staff); and New Colgate Powerhouse Ramping (NMFS-2, Element 4, as modified by staff). 


� We note that this section applies to all of YCWA’s proposed studies that include a collaboration and/or consultation component.  We clarify that the modified revised studies, identified in footnote 3 of the cover letter, must be filed with the Commission for approval regardless of any disagreements between YCWA and the stakeholders.


� Requested Modification 12, Page 3-8, of the revised study plan.


� Cal Fish and Game specifies that all fish collected during a five-day effort or up to 1,000 fish (whichever comes first), and greater than 60 mm in length be PIT-tagged.





� The pond turtle is a California species of special concern.


� A Didson-type acoustic camera uses dual-frequency identification sonar that can be used to observe fish behavior and passage �in riverine habitats and in turbid and/or turbulent conditions.


� Birds of Conservation Concern are species that without additional conservation actions are likely to become candidates for listing under the Endangered Species Act.  See the current (2008) list at:  �HYPERLINK "http://library.fws.gov/bird_publications/bcc2008.pdf"�http://library.fws.gov/bird_publications/bcc2008.pdf�.





� Rosgen, D. (1996), Applied River Morphology, Wildlife Hydrology, Pagosa Springs, Colorado.


� 18 C.F.R. § 5.11(d) (2011).





� NMFS recognizes that Englebright dam blocks access by listed salmonids to the habitat above the dam, including the many large and small tributaries which make up the upper watershed (2007 NMFS Biological Opinion on the effects of operation of Englebright and DaGuerre Point dams).  We would expect that any studies of fish passage would be related to NMFS’ ongoing consultation with the Corps under the Endangered Species Act.


� Anadromous fish often seek the areas with the highest flow during their upstream movements, and thus could be attracted to the discharge flow from the powerhouse.  This false attraction may result in stranding, injury from interactions with project infrastructure (jumping at flow discharges, etc.), delayed spawning, and unnecessary utilization of energy reserves. 


� NMFS data set (1) would represent the Yuba River system with unimpaired flows (pre-anthropogenic flow conditions).





� NMFS data set (3) would represent the Yuba River system under current conditions. 


�   Garza and Pearce, 2008, Population genetic structure of Oncorhynchus mykiss in the California Central Valley, Report to California Department of Fish and Game.





� However, we would not object if YCWA collected DNA samples, as requested by FWS, voluntarily as part of its fish sampling efforts.


� NMFS-7--Effects of the Project and Related Activities on Aquatic Benthic Macroinvertebrates for Anadromous Fish was not included in NMFS’ most recent filings.





