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	Name
	Agency/Company

	Consolidated comments from agencies based on meetings in August and early September, 2009
	Bureau of Reclamation, US Fish and Wildlife Service, National Marine Fisheries Service, and California Department of Fish and Game


	Comment
	Response/Issues

	1. Project description issues

· Project goals definition

· Distinction between short-term and long-term goals of project.
· Water conveyance expectations.

· What is the expected increase in the frequency of pumping at the higher end of the RPA OMR ranges?
· Describe and quantify (to the extent possible) the expected benefit in additional water pumped with (a) the project in place but gates. locked open and (b) with the project in place and gates being operated according to the operations plan in the project description.

	The project purpose and need statement was refined in EA, is currently under revision and will be updated in BA. Purpose and need defines short-term initiatives because this is a demonstration project lasting only 5 years.
Potential water supply benefits are achieved in conjunction with the Proposed Action’s demonstrated success of its scientific investigation program. Water supply benefits achieved within discretionary OMR range of OCAP BiOp’s. 

	2. Explanation of operations and study plans

The BA must clearly and in detail develop an experimental plan to determine the effects of the project on delta smelt and listed anadromous species. In addition to any individual studies that are also proposed, one basic general question that the demonstration project must be able to answer is: what happened to delta smelt and other listed species during the demonstration period that is clearly attributable to the presence and operation of the gate structures, and would not have happened in the absence of those structures and operations?  We agree with the draft finding of the CALFED review panel that the study designs must be of high quality, comparable to an NSF proposal.  The plan must be set up to quantify effects, not just to decide whether the hypothesis that the gates have had no effect can be rejected.  It must also explicitly analyze the uncertainty associated with the estimated effects.  The plan must explicitly address the difficulty of obtaining fish distribution and abundance data in the field on the time and spatial scales required for the studies.  It must evaluate the power of each proposed study to quantify the effects of the gate project for each species addressed by each experiment within the 5-year scope of this demonstration project.  Additional specific guidance for preparation of study plans is included in the description of adaptive management below (all guidance other than what is related to adaptive feedback is relevant).
	The Project includes an initial experimental plan that will be further developed and detailed by a 2-Gates Technical Team to be convened by Reclamation with expert input (e.g. the yet-to-be-received CALFED Science Panel review, scientists from agencies and universities)  

The difficulty of studying the Delta is widely acknowledged.  A “clearly attributable” result in the measurement of project performance against observed conditions is tenuous, given the level of uncertainty variation in the Delta and other factors involved in delta smelt population status. The plan is in development with USBR and will be described in the BA. Components include a combination of physical surrogates, potential use of non-destructive sampling techniques, and modeling to predict operational effects and comparison of field monitoring.  A new idea of using the entrainment footprint overlaid on a habitat footprint may also provide some modeling tools to assist in evaluating effects.  This is being developed in conjunction with BA/BO completion. 

We acknowledge there is much  uncertainty in measuring statically valid conditions  in the Delta:

Environmental Variation: As POD studies show, no one working in the Delta can sort out all the variation and competing factors. Accordingly, this remains a challenge.

Partial Observability: Uncertainty in determining status of resource. The limitations and challenges faced by IEP and the Project are well-known, in particular having/permitting enough sampling to detect response in delta smelt.

Partial Controllability: Uncertainty in how management actions may be implemented and may affect resource. H1 and H2 question if we can balance flows and maintain low-turbidity zone.  We do  not  have freedom to create wide enough variability in the driver variable (e.g. OMR flows) to create a sufficiently large response in delta smelt because of (1)  risking extinction, (2) RPA flow restrictions, (3) water supply needs (can’t reduce exports entirely).

Process Uncertainty (aka structural uncertainty): Lack of understanding or agreement on biological or ecological relations that drive resource dynamics Also there are MANY factors affecting delta smelt (e.g. POD) that have been examined only with correlative models because the Delta is so complex.  Also there is lack of agreement on value/risk of south Delta as spawning habitat.

	2 (b)

The BA must clearly explain how the proposed studies will be integrated with operations.  If the studies include experiments, how will experimental manipulation of gate operations or other variables would be conducted against the backdrop of the operations RPAs?

Multi-year studies must include plans for the full duration of the experiment.  
	New figures have been developed to explain this including: flowcharts of operational decisions; project timeline table for Years 0 -5; and operations, triggers and experimental periods for a hypothetical typical year (Appendix E Operations Plan).

	2 (c)

Studies or operations relying on “adaptive management” must include the following elements.  They were adapted from the Department of Interior report “Adaptive Management” (Williams, Szaro, and Shapiro 2007).  www.doi.gov/initiatives/AdaptiveManagement/TechGuide.pdf.  If circumstances prevent the studies from successfully including all these elements, or if management actions dramatic enough to produce observable differences within the scope of the project cannot be created (see Williams et al. p. 12), then adaptive management is not the right approach, and the studies or operations should be framed in some other way.  


	It’s widely recognized that conducting adaptive management is difficult.  No project in Delta except Dutch Slough Restoration has been designed as a rigorous AM experiment (Dutch Slough has spatial replicates to test hypotheses of physical habitat designs, but 2-Gates does not. Dutch Slough has not completed its environmental documents nor been implemented).

“Passive Adaptive Management” is a more realistic characterization of what can be accomplished in the Delta, as acknowledged by some experts in the recent CALFED and NCEAS review of POD modeling.  The proposed 2-Gates Technical Team will be tasked with refining the experimental design to provide meaningful information for management, with consideration of recommendations from the CALFED Science Review Panel.

	2(d)  
Setup phase elements, needed in advance of project. The specific, measurable management objectives to be pursued in the framework of adaptive management.

· A list, developed a priori, of the potential management actions that might be adopted during the term of the demonstration project.

· Predictive mathematical or statistical models quantitatively establishing the expected outcomes of interest from each potential management action developed as an alternative.  These models need to explicitly address uncertainty to enable an evaluation of the likelihood that the outcomes of different management options will be empirically recognized and measured. 

· Monitoring and evaluation plans that collect data measuring the outcomes of interest.  These plans need to explicitly address uncertainty arising from the difficulty of collecting data or the quality of new and/or historical data, and uncertainty arising from difficulty predicting the specific management actions that will be taken under the operations RPAs in the future.   The plans need to be linked to the predictive models described above, and they need to demonstrate sufficient power to discern the predicted effects in the presence of the uncertainties.  


	The study design takes into consideration the need to evaluate different alternatives and to explicitly address uncertainty (for example, statistical methods by Manly). Any study in the Delta must deal with uncertainties (examples from DOI report below). The Project will work with the agencies and through the 2-Gates Technical Team to resolve and address these issues.

See BA Appendix C, Key Questions and Hypotheses Testing, which describes key elements of the Scientific Investigation Program. Conceptual Model premise is that OMR flows are affected by gate operations, which in turn affect local hydrodynamics and turbidity flux, then affecting the movement of adult smelt, their distribution, and consequently the distribution of their offspring (EA/BA Appendix C Scientific Investigation Program). Since controlled experiments are generally not testable in the complex Delta environment, the principles of the BACI (Before-After-Control-Impact) design are applied to reduce environmental variability between treatments.  Models will be refined to relate recent concepts of entrainment footprint to turbidity and smelt distribution (from existing monitoring).
Balanced Flow and Turbidity:  H 1 and H2 for adult delta smelt, question if 2-Gates operations and  allowable changes in exports, can control net flows in Old River to achieve a predictable balance of flows in  Old and Middle Rivers; and can balance net flows between the rivers to maintain a low turbidity region near the pumps. Modeled flow and turbidity with and without gate operations is compared with actual measured flow and turbidity distributions. Fixed-site water quality monitoring support this design.
BACI design is applied to model runs with/without gates showing the effect of the gates, which may be estimated with a confidence interval for true effect.  Modeled and observed conditions are compared, to assess validity of model results. Daily means of a model variable represent known control conditions, and with and without the gates.  The variable may appear like one of the model runs or show some systematic differences in observed and predicted values, from which the RMA model can be improved.

Adult Delta Smelt Migration and Salvage: H3 and H4 determine if migrations of pre-spawning adult delta smelt are queued into the Delta and freshwater habitats following initial Sacramento River storm turbidity flush; and if adult delta smelt salvage can be reduced by maintaining a low turbidity region in Old and Middle Rivers near export facilities.
H3 concurrently monitors hydrodynamic conditions and conducts non-destructive fish sampling over a complete tidal cycle in the Sacramento and San Joaquin Rivers, using a fixed location standard trawl fitted with a high technology camera to image fish passing the camera. Tidal currents bring the fish and turbidity past the net throughout the tidal excursion. This may tighten the linkage between observed delta smelt distributions, improve the RMA model, and provide a real-time warning to delta smelt migration into the central Delta.

H4 compares modeled salvage with and without gates operations with actual observed salvage. Testing H4 follows the same BACI design procedure as for H1 and H2. Confidence limits for the mean differences in salvage in before and after condition indicate 2-Gates effects and any sampling errors.  Comparison of modeled mean salvage with observed values at sampling stations validate model predictions, and areas to improve the RMA model. To mitigate H4 testing limitations due to salvage variability, confidence limits around salvage estimates may be reduced by increasing sampling during testing or maintaining relatively steady water operations.
Larval/Juvenile Delta Smelt Dispersive Mixing: H5 determines if opening the Old River gate on ebb-tide and closing on flood creates net circulation downstream on Old River and upstream on Middle River that increases mixing between Franks Tract and western San Joaquin River.

The H5 dispersive mixing mechanism will be tested through changes in the salt (and perhaps chlorophyll a (Cl-a)) flux in False River as surrogate for 2-Gates operations ability to reduce entrainment of larval and juvenile delta smelt hatched in the central and southern Delta. Testing H5 follows the same BACI design procedure as for H1 and H2. Confidence limits for the mean differences in salt or Cl-a flux in before and after condition indicate 2-Gates effects and any sampling errors. Increase in dispersive flux should be detected from Franks Tract into False River and the western Delta.
The Monitoring Plan would detect triggering conditions for delta smelt such as water quality and delta smelt presence. Ongoing monitoring includes hydrodynamics, water quality, fish response, fish salvage and predation, and utilizes  existing IEP monitoring for water quality, flow, hydrodynamics, turbidity, electrical conductivity, water temperature, dissolved oxygen and chlorophyll-a .Existing and new fish monitoring programs include fall midwinter trawl, summer townet survey, spring kodiak trawl (SKT), 20mm survey, Mossdale kodiak trawl survey, longfin smelt larva survey, fish salvage monitoring, juvenile salmon/steelhead emigration studies; and tagging, camera and sonar monitoring for predators and large fish (EA/BA Appendix C – Monitoring  Considerations).

	2(e) Iterative phase elements, implemented during project

· A decision-making mechanism that describes how decisions will be made based on management objectives, resource conditions, and understanding of the underlying processes.  
· Monitoring and evaluation mechanisms that describe how data collected according to the plan described above would be used to refine criteria and triggers for action, and to revise the monitoring and evaluation plans.

· Assessment: “Improve understanding of resource dynamics by comparing predicted and observed changes in resource status”; this includes parameter estimation and “comparison of predicted and actual responses…to update understanding of management impacts.”

· Iteration: cycle back to decision-making.  Needs to describe and justify the expected duration of this feedback loop.


	The BA now includes a detailed decision tree for each operating scenario showing triggers and actions (EA/BA Appendix E Operations Plan).  Revised the decision cycle that was adapted from the SWG/DOSS/WOMT cycle to show how 2-Gates Technical Team input will fit into existing decision-making process. The BA also includes a schedule of operations, relevant RPA requirements, IEP monitoring and project monitoring for the duration of the project.2-Gates Technical Team will be responsible for reviewing monitoring data for decision-making. There will be an annual meeting to review past year’s results and make revisions to study and monitoring plan for subsequent years.
An Adaptive Management Framework has been developed to test hypotheses, monitor effects, refine understanding, modify hypotheses and improve operations through iterative field operations. Hypotheses will be tested to estimate constituent effects and the reliability of these estimates. Collaboration will take place with USBR, FWS and NMFS and system monitoring entities, such as the IEP (EA/BO Appendix C Scientific Investigation Program & Monitoring Plan). 

Gate operations may influence OMR flows and turbidity flux, which is expected to affect the distribution of pre-spawning adult delta smelt, their progeny and consequently their risk of entrainment. The monitoring plan provides data to make adaptive operational changes, reduce uncertainties of delta smelt response, evaluate effects to other species, and allow verification and improvement of the models.

Experimental design would be statistically robust with uncertainties minimized to the extent practicable. Data will be gathered from all relevant monitoring programs using a synthesis and dissemination infrastructure to feed decision making through entities such SWG and WOMT. Data would be used to draw inferences and conclusions about project effects and effectiveness.

	2(f)

Adaptive management will not succeed if (a) the proposed management actions cannot create dramatic enough effects that the proposed monitoring and assessment plan can detect them; (b) the time required to implement management actions and/or measure their effects creates a management feedback loop exceeding in duration the 5-year window of the project; or (c) circumstances reduce the power of the program to learn from experience during its planned duration.
	This will be known when the Scientific Investigation Program is undertaken, which is designed to learn as much as possible about the Project’s effects and Delta processes following an annual schedule of operations (Appendix E Operations Plan).  Delta smelt are annual species, so would expect a population response on a more rapid time frame.

	3. Baseline issues
· Representation of RPA’s

· Approach to analysis without post-NOAA RPA data available
	A new summary table of the RPAs is included in Section 2, and these conditions are more accurately reflected in the refined modeling underway.

Our approach is to incorporate the conditions prescribed by the RPAs in the modeling analyses, and then verify with field data from expected agency monitoring of the post-RPA conditions. (By the time gate operations commence in December 2010, there will be one year of operations under post-NOAA RPA and two years of operations under post-FWS RPA.) 



	4. Action area issues

· Description of action area

· Consistency of definition


	The initial action area was defined based on review of modeling data (i.e. spatial extent of Project effects). We will review new modeling results to ensure the action area encompasses the full area of effects.  

	5. Integration of Effects 

Current emphasis is on entrainment; needs to integrate effects on critical habitat, effects on entrainment, and other effects.  


	We will look at effects on critical habitat, entrainment footprint, flow effects in channels, passage and predation. This is in addition to entrainment risk and fate.  

	6. Clarification of effects of gates in “gates open” configuration
· Degree to which structures obstruct and modify flow in OR and redirect to MR under 3 conditions: gates absent, gates open, gates, closed.

· Exploration of effects of gates in “gates open” and “gates closed” configurations on pathways by which fish might be transported into south Delta.

· Needs to include the degree of redirection of salmonids from San Joaquin River, Sacramento River, Calaveras River, and Mokelumne River basins into the channels of the central and south delta that have their hydraulics altered by the operation of the 2-Gates project.  At least three points of entry for listed salmonids south, east and north, need to be addressed in the analysis, not just the western approach used for delta smelt
	Modeling is looking at these 3 conditions: gates absent, gates open, and gates operated (partial or complete closures, depending on scenario and location).

The injection points for the particle tracking model will include multiple points of entry around the Delta. Extensive salmon tagging and telemetric monitoring will be established on the Sacramento, San Joaquin and Mokelumne River system for analyses purposes. 

	7. Clarification on gate operations during December through March.

· This is a period during which delta smelt, winter-run, yearling spring-run, and steelhead are likely to be present and may be affected by gate operations.

· Description, by species, of conditions under which adult smelt and anadromous species would be expected to be able to pass through the gates (in both directions) during Dec-Mar operations.

· Clarification on precisely which part of the tidal cycle would have gate closures during Dec-Mar operations.
	Description of gate operations will clarify that during December-March the gates will be open 22-23.5 hours per day during the adult operations period. The gates will be closed 0.5 - 2 hours per day only when a turbidity front is approaching, most likely on the flood peak on Old River. 



	8. Inadequate analysis and modeling for species other than delta smelt.  
Effects on anadromous species should be addressed with effort and thoroughness of analysis equal to what is required for delta smelt.

“Show your work” with respect to salmonid and sturgeon analyses.

Effects on salmon and steelhead not particularized to diversity-group level.

Enhancement of effects analysis pertaining to migrants from sources other than west.

Entrainment of juvenile salmon and steelhead entering delta reduced?  Provide evidence & distinguish among sources of migrants.
	New models for effects on salmon and steelhead are being completed to look at effects on passage and entrainment.  
Delta Passage Model results for the Sacramento River are provided as Appendix B - Addendum 1

Green sturgeon effects are based on professional judgment and the scant data available on sturgeon movements in the estuary (there is a paucity of data that’s widely acknowledged by experts and NMFS).  

	9. Completeness of predation effects & evaluation with respect to the structures.
BA needs to amplify on the increases in predation upon emigrating salmonids.  Review the literature on predation associated with in-water structures and dams and assess the impacts of the physical project structures and hydraulic changes to loss and behavioral perturbations in emigrating salmonids.  In addition, the creation of "clear water" zones in the central and south delta will alter predation risks for salmonids.  This needs to be evaluated in light of the changes proposed.  Will alterations of migration routes due to gate operations increase/decrease the risk of emigrating salmonids to predation or other forms of loss?  This could be due to increasing residency times in the central and south delta, increasing the distance fish must travel to exit the system, etc.


	BA will review information on predation at other structures and incorporate into science and monitoring plan 
The Project is not designed to create clear water conditions, but rather low turbidity under certain flow conditions and frequencies.  This will be clarified in the BA text.  

We will evaluate passage effects by looking at tag returns from VAMP and other salmon passage studies.  Migration routes will not be altered; gate operations will result in delays on the order of hours at both gates. 



	10. Enhanced analysis of gates effects on delta smelt and anadromous fish critical habitat

· Enhanced analysis of effects on delta smelt between the pumps and the gates.

· Analysis of effects on delta smelt habitat north, northeast, and northwest of gates.

· Clear articulation of salinity changes in Central Delta (weekly time-step maps showing EC as a gradient).

· Quantification of the area in which turbidity will be reduced (in acres, weekly time-step).

· Changes in turbidity may affect critical habitat of both delta smelt and anadromous species.  For example, the gates alter the predation vulnerability to emigrating salmonids, this impacts both the individual fish (loss to predation) as well as the functioning of the critical habitat as a migration corridor (risk of predation).  Likewise, decreases in turbidity in the channels of the central and south delta would also enhance predation vulnerability to emigrating salmonids.  Need to quantify or assess qualitatively these changes resulting from gate operations.
	See responses to Item 13, below.  New analysis has mapped acres of delta smelt critical habitat in entire Delta using PCE attributes (turbidity and EC) under different scenarios.
Turbidity is a PCE for delta smelt critical habitat, but we’re not aware how it is a PCE for salmonid critical habitat.  The predation vulnerability issue for salmonids will be addressed as discussed above.  

We have also compiled information on the relationships of turbidity to predation rates and will include that info in revised BA. 


	11. Enhanced analysis of physical effects of gates on the local environment

· Effects on channel islands upstream and downstream of the gates

· Location of scour areas and depositional areas predicted to be caused by the gates, including affected areas not immediately adjacent to the structures


	Refined the modeling of near-channel effects, such as channel velocity and erosion vulnerability upstream and downstream of gates, to the nearest in-channel islands. The greatest velocities are expected at the nearest island, however, velocities in all cases near levees and islands are below erosion effects threshold (Appendix L Near-Field Hydrodynamic Analyses).

	12. Clarification of what the proposed water supply option entails and how it is proposed to be coordinated with the existing decision-making process laid out in the operations RPAs


	Provided more detail in the operations protocols. Also see respond to Reclamation Comment 1, above.

	13. Modeling to support effects analyses – additional model result requirements

· All PTM Model runs to include particle insertion points at stations 703 to 707, and 711, to determine whether there is increased entrainment from the North Delta.

· For all baseline juvenile period simulations add a representation of “gates installed, but not operating” (i.e. with sheet pile, barges, and any other river-obstructing structures represented, but with gates locked in the open position).  Compare and contrast “installed, but not operating” effects to “no project” and operational effects.

· For all baseline adult period simulations, include a comparison (graphical? tabular?) that illustrates the effect of “turbidity-seeking behavior” of particles versus “neutrally-buoyant” particle behavior, with an explanation of the sensitivity of the results to the specification of the “turbidity-seeking behavior.”  For PTM simulations, the release points for “turbidity-seeking behavior”/no behavior comparisons should include the lower San Joaquin IEP stations from 809 through 815 and other stations in the Mokelumne, the area around and south of Franks Tract, and the south Delta as far upstream as Vernalis.

· For all simulations add PTM results for NMFS “stations of concern” in Mokelumne and San Joaquin River and provide injection locations of particles appropriate for salmon migrating within the system (as opposed to Suisun Marsh or the “un-scaled” method for smelt outlined in Appendix A). In addition to points currently modeled, these include injection points on the San Joaquin River starting with Vernalis, Stations 912 (Calaveras R.), 910 (Turner Cut), 908 (Columbia Cut/ Middle River), 815 Mokelumne/San Joaquin River junction area, 914 (Middle River near Mildred Isl.), 915 (Old River near BNRR trestle/railroad cut) and a location in the Old River/ Grant Line Canal region to indicate south delta channel vulnerabilities.  Injections at station 711 (lower Sacramento R @ Rio Vista) and Freeport or above the DCC and Georgiana Sl. pathways to indicate northern route vulnerabilities.  Injections within the Mokelumne R. system to show vulnerabilities in the north and south forks.  Injection point with the upper portion of Georgiana Sl.
· For all PTM runs discussed, please indicate the duration of the simulation, position of particle insertions, and age of particles over the course of the simulations, and ultimate fate of particles simulated.

· For all juvenile period simulations add a comparison of the entrainment risk of particles traveling via Old River versus those traveling via Middle River.  Include comparison of entrainment risk at IEP station 815 in each case showing differences between “no project”, “project present with gates locked open”, and “project with operating gates” cases.

· Please describe the changes in the EC field as the result of project operation.

· For all juvenile period simulations compare particle fates for particles sampled at the 800-series locations from RMA and DSM2 models.  Characterize the differences and provide explanation where important.

· Is there an estimate of the proportion of particles (juvenile operation) that are not entrained due to project operations that recalculate them from Middle River to Old River?  Is this similar to what’s depicted in Figures 50, 59, and 68 of Appendix A?  Can this be represented in simple tabular format?
· Comparison of RMA and DSM2 model systems with respect to entrainment of particles released into Grant Line Canal for representative PTM simulations.  This is to explain the differences seen in the PTM studies done for OCAP and the current RMA modeling that indicate that fewer particles are entrained under the 2-Gate operations modeling than under the OCAP modeling.  Under the OCAP modeling, nearly 90 percent of the particles injected at the Grant Line Canal/ Old River junction area were entrained within a matter of days.  The RMA modeling never reaches this level and takes several months (4 months) to reach approximately 70 percent (fig 76 in Appx A).  Is this a consistent and basic difference between the two models or is it something else?
	Modeling Tasks to be Completed for BA/EA.

The is a listing of additional modeling needs that are underway or completed in response to BA comments by USBR.  Certain of the analyses have been included in the EA.  For the following tasks we are evaluating a representative range of water year types and water month types: AN (99-00), BN (03-04), C (07-08).  
1. Clarification of smelt behavior assumptions used in the RMA model.
2. Model runs for No Project and Proposed Action (incorporating the USFWS OCAP RPAs and the NMFS OCAP RPA components) to compare the Project with gates in and open (effects of the structures) to the Project with gates in and operating (effects of operations).
3. PTM model run to include particle insertion at stations 703, 303 and 711.

4.  Include analysis of passive particles and turbidity seeking behavior for adults in Item 2, above.  Behavior/No behavior comparisons should be made for IEP stations 809 through 815 also. 
5. The distribution of the entrainment footprint overlapped with habitat from Item 3, above. (entrainment footprint described in Kimmerer and Nobriga (2008).
6. Analysis effects of delta smelt habitat north, northeast and northwest of gates. 
7. Turbidity, temperature, stage and salinity critical habitat by channel in acres: Middle River, Old River, Victoria Canal, Woodward Canal, Railroad Cut, Empire Cut, Turner Cut, Columbia Cut, San Joaquin River, False River, Fisherman’s Cut, Mokelumne River, Potato Slough, Little Potato Slough, Connection Slough.  
8. Change in discharge in cfs at each of the selected previously identified ‘stations.  This  allow us and others to evaluate the changes to flows (both total and net flow magnitude, duration and direction) between existing channel and operations, gates in and open and gates in and operating.  Previously selected stations should provide information on key channel segments include Old and Middle Rivers, Connection Slough, Empire Cut, Turner Cut, SJR near Stockton, SJR between Turner and Columbia Cuts, Columbia Cut, SJR between Columbia Cut and Prisoners Point, SJR between Prisoners Point and Old River, SJR between Old River and False River, False River, SJR between False River and Antioch, 3-Mile Slough, Sacramento River between Rio Vista and 3-Mile Slough, Sacramento River between 3-mile Slough and Antioch.  Georgiana Slough, N and S Fork Mokelumne River, Potato and Little Potato Slough, SJR between Mossdale and Old River.  Old River, Grantline Canal, Victoria Cut.  Woodward Cut, Railroad Cut.

9. Use the output from #5, above to determine amount of flow redirected from Old River to Middle River during flow balancing.

10. Comparison of entrainment risk of particles taking the Old River route vs. Middle River.  Comparison of entrainment risk at IEP station 815.  Show differences between no project, gates locked open and gates operating (both adult and juvenile ops).
11. Analysis of salinity changes in Central Delta (weekly timestep maps with EC as a gradient).  

12. Definitive description of the part of the tidal cycle and for how long are the gates closed for during the flow balancing?    

13. For period simulations compare particle fates sampled at the 800-series locations from RMA and DSM2 models.
14. Proportion of particles not entrained due to project operations that are circulated from Middle to Old River (juvenile ops).   
15. Comparison of particles entrained from Grantline Canal for PTM simulations – need to explain difference in PTM results used for OCAP and RMA model results. 
16. Delta Passage Model – Cramer Fish Sciences model needs output in RMA/DSM2-format from RMA on No Project (with NMFS and USFWS RPAs), gates in and open and gates in and operating. 
17. Provide injection points for the “stations of concern” simulating salmon for all sites on the Mokelumne River and Georgiana Slough and in the SJR from Mokelumne upstream on the SJR to Mossdale and via Old River to Grantline (specifically use stations 912, 910, 908, 915, as well as other locations not stationed and mentioned above).  

18. Include stations on the Sacramento River as 711, Freeport or above the DCC and Georgiana Slough Pathways.  For all PTM runs for salmon entrainment and pathways include duration of simulation, position of particle insertions, age of particles over the course of simulation and ultimate fate of particles (at large, collected at CVP/SWP, or passing Chipps Island).  
19. An evaluation of changes in flow velocity and potential to scour in-channel islands, providing more detail (graphics and tabular) where Project-related velocities approach critical velocities for erosion or deposition.

20. Near field hydrodynamics (velocity) with and without the gate structures in Connection Slough.


	14. Smelt behavior issues in the project

· Clarification of behavior model assumptions

· Plan to improve behavior model

· Clarification of turbidity-behavior linkage and studies addressing it.

	Model assumptions and turbidity-behavior linkage will be described. 
Re-calibration of the RMA Behavioral Model will be undertaken prior to project operation, addressing all current analyses and data sources.

A forecasting model will also be developed by RMA prior to project operations, which will be used as a predictive tool to support real-time operations and decision-making. 


	15.   What is the range of effects that can be encountered due to “scaling” the juvenile delta smelt populations according to various hatching distributions?  This analysis is explained in pages 54-58 of Appendix A in the August 19th version of the BA (Appendix A is labeled July 16th in the footer, but is what was included).  The analysis was de-emphasized in the August 19th version of the BA, but is interesting.


	The hatching distributions approach did not perform well and there’s insufficient data to revise at this time. Possible additional development and may be performed before the project operations phase. 

	16. Please discuss in more detail the effect of regional hatching rates on the performance of the projects in simulations described on pages 55-56 of Appendix A relative to corresponding DSM2 simulations, and more clearly explain the hatching rate “tuning” that is done.  This feature of the model appears to be a new application and has not been adequately discussed in the text of the BA.  It contains testable hypotheses that might be useful to explore with regard to the proposed project.


	The hatching distributions approach did not perform well and there’s insufficient data to revise at this time. Possible additional development and may be performed before the project operations phase.

	17. Monitoring issues

· Identification and correction of any monitoring gaps

· Enhanced development of predator monitoring
	The predator monitoring is being revised. The BA discusses proposed enhancements to monitoring to address gaps, while recognizing the limitations of IEP and other agencies to take on additional monitoring and take issues.  

	18. Other construction and spoil area issues

· Would the soil type in this area be conducive (or not) to carrying the shockwave from the pile driving beyond the 10 acres already identified as disturbed?

· If the disposal site for dredge spoils is going to be on adjacent islands in giant garter snake upland habitat (ruderal vegetation or fallow lands within 200 feet of wetlands), we would need to know if this is a permanent placement of spoils, whether the spoils will be removed, whether the area(s) would be restored with appropriate topsoil and vegetation after the spoils are placed, what mitigation or compensation bank will be used, and the number of acres of habitat impacted by dredge spoil disposal (i.e, would the footprint be 9.58 acres as mentioned previously, or will this spoil placement be in addition to those 9.58 acres?), both within ggs upland habitat & outside of it.

· If new power lines are being brought in as suggested in the EA, what is the proposed power line route and how many acres would be impacted by the power line and its installation?


	Sheet pile installation would take place during the active season for GGS when snakes, if present would not be hibernating in underground refugia. At Old River, the minimum distance from the levee sheet piles to upland habitat outside the area already considered impacted would be approximately 10 feet on the west bank of Old River and approximately 30 feet from the east bank. In Connection Slough the sheet pile walls would be installed a minimum of 25 feet from the area already considered impacted. Vibration associated with sheet pile installation is expected to dissipate significantly over that distance. Although information on the impact of pile driving on GGS is lacking, the impact of controlled detonations on San Francisco garter snake was considered for a project (Crystal Springs Bypass Tunnel) in which controlled detonations were to occur underground 20-60 feet from the surface. The USFWS concurred that these were not expected to have any effect at that distance. Due to the timing of sheet pile installation when GGS are active and would be able to move away from the construction area, the dissipation of the shock wave in the soils, and the USFWS’ concurrence on a project with similar effects, shock waves from installation of water and levee sheet piles is not expected to have a significant impact beyond the 10 acres already identified as the GGS impact area.

The disposal site is not on an adjacent island. It is on Bacon Island and it is included in the 9.6 acre of upland GGS habitat impacted by the project. Disposal is permanent. The dredged materials disposal area will be revegetated. 

The bank that will be used to compensate for impacts to GGS habitat has not been selected yet.  

The power line route has not been designed yet, but due to the presence of existing power at Old River and Mandeville Island, the new route installed for the project is likely to be less than 0.25 mile in length, and sensitive habitats will be avoided.



	19. Project description needs contingency plan in event 2009 schedule not feasible; what studies can or should be done in interim if there is a delay?


	These are indicated on the annual schedule figures and the revised project description, now that construction will be in 2010.
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