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EXTERNAL:

Dear Ms. Tyler,
 
Attached is a comment letter from the California Department Water Resources on the Draft Staff
Report/Substitute Environmental Document in Support of Sacramento/Delta Update to Water
Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (PROJECT)
SCH# 2012012053.
 
Questions regarding this letter or further coordination should be directed to Erik Loboschefsky,
Executive Manager for the Voluntary Agreements at 916-606-4383 or
erik.loboschefsky@water.ca.gov.
 
Sincerely,
 
-Josh Martinez
 

Joshua Martinez
California Department of Water Resources
Executive Division
Office: (916) 281-6477
Joshua.Martinez@water.ca.gov
Supporting Healthy Rivers and Landscapes
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STATE OF CALIFORNIA – CALIFORNIA NATURAL RESOURCES AGENCY GAVIN NEWSOM, Governor 


DEPARTMENT OF WATER RESOURCES 
 P.O. BOX 942836 
 SACRAMENTO, CA  94236-0001 
 (916) 653-5791 
 


     
 
 
    January 22, 2024  
  
 


State Water Resources Control Board 
Division of Water Rights 
Attn: Bay-Delta & Hearings Branch 
P.O. Box 100 
Sacramento, CA 95812-2000 
 
Subject: Staff Report/Substitute Environmental Document in Support of Potential Updates 
to the Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin 
Delta Estuary for the Sacramento River and its Tributaries, Delta Eastside Tributaries, and 
Delta 
 
Dear Division of Water Rights, 
 
The Department of Water Resources (DWR) appreciates the opportunity to submit the 
below comments on the Staff Report/Substitute Environmental Document in Support of 
Potential Updates to the Water Quality Control Plan for the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary for the Sacramento River and its Tributaries, 
Delta Eastside Tributaries, and Delta (Staff Report; September 2023).  DWR recognizes 
the Staff Report as a significant milestone in the process of updating the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary Water Quality Control Plan (Bay-Delta Plan).  
We submit the below comments in support of the State Water Board’s ongoing effort to 
update and implement the Bay-Delta Plan. 
 
Program of Implementation 
 
The Staff Report does not include the State Water Board’s draft Program of 
Implementation (POI) for the proposed updates to the Bay-Delta Plan, which DWR 
understands is in development and presently anticipated for release in the summer.  The 
ability of DWR to analyze the magnitude of potential impacts of the proposed updates, 
including the Staff Report’s proposed inflow and outflow objectives, on the State Water 
Project (SWP), and to operationalize the proposed flow requirements, is highly dependent 
on the intended POI.  The Staff Report raises significant concerns regarding anticipated 
impacts to SWP agricultural and municipal and industrial (M&I) supplies (e.g., Staff Report, 
p.A1-289, p.A1-436, p.A1-538), and additional impacts to power generation, agricultural, 
and M&I supplies could occur depending on the details and mechanisms of POI 
implementation.  
  
Similarly, a key component of the proposed Voluntary Agreements1 (VA), if adopted, is the 


 
1 The Voluntary Agreements program is now en�tled the “Healthy Rivers and Landscapes Program” but are referred to 
herein as Voluntary Agreements for consistency with the terminology used in the Staff Report. 
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process by which the State Water Board will evaluate whether VAs are achieving their 
intended objectives and the potential for implementation of a "Regulatory Implementation 
Pathway” in regions where a VA is discontinued (See Staff Report, section 9.4).  The draft 
POI should specify a process that aligns with the proposed VAs2 for potential imposition of 
the Regulatory Implementation Pathway in regions where VAs do not exist or are 
discontinued. 
 
In the absence of the draft POI, it is challenging to understand how the proposed 
alternatives in the Staff Report can be operationalized while also achieving compliance 
with existing and anticipated future regulatory requirements, including SWP compliance 
with the Federal Endangered Species Act (ESA), California Endangered Species Act 
(CESA) and Federal Energy Regulatory Commission license obligations.  For example, 
the proposed “Modifications to Existing Delta Outflow Objectives” (Staff Report, pp.5-30 – 
5-39) are not consistent with the latest State and Federal Proposed Actions for the re-
initiation of ESA and CESA Consultation for Long-Term Operations of the SWP and the 
U.S. Bureau of Reclamation’s (Reclamation) Central Valley Project (CVP).  Additionally, 
the Staff Report does not clarify how it aligns with the 2018 Bay-Delta Plan update for 
Lower San Joaquin River flow objectives and southern Delta salinity.  
The intended draft POI should provide sufficient detail to allow DWR to determine how the 
Bay-Delta Plan update will impact SWP water supplies and compliance with other 
regulatory requirements.  DWR welcomes future engagement with the State Water Board 
to inform the efforts to develop the POI. 
 
Sustainable Groundwater Management Act 
 
The Staff Report generally recognizes the interrelationship of the Bay-Delta Plan with 
groundwater but does not fully assess the groundwater level and groundwater quality 
impacts on Groundwater Sustainability Agencies (GSA) implementing projects to comply 
with the Sustainable Groundwater Management Act (SGMA).  The impacts will limit 
potential GSA projects intended to achieve sustainability and avoid a significant loss of 
agricultural production.  Further clarity on potential impacts to GSA project implementation 
would benefit stakeholders that need to navigate prospective Bay-Delta Plan 
implementation with achievement of SGMA goals. 
 
Head of Old River Barrier 
 
Staff Report Alternative 4b would require installation by DWR and Reclamation of the 
“Head of Old River Barrier” (HORB) during April and May to prevent juvenile Chinook 
salmon and steelhead from being entrained into the interior Delta.  However, when HORB 
is installed, it results in greater hydrodynamic pull from Old and Middle River (OMR) flow 
from the western Delta, which is likely to increase entrainment risk of longfin smelt and 
delta smelt, especially from the San Joaquin River.3  Additionally, studies to date have 
been on acoustic-tagged hatchery steelhead and Chinook juvenile salmon, and benefits 
for wild salmonids remain highly uncertain.  Due to the lack of scientific support for the 
HORB, DWR and Reclamation are not proposing to install HORB in ongoing consultations 
with fisheries agencies on the Long-Term Operations of the SWP and CVP, and DWR 
recommends that the State Water Board not further pursue Alternative 4b at this time.  


 
2 Memorandum of Understanding Advancing A Term Sheet For The Voluntary Agreements To Update And Implement 
The Bay-Delta Water Quality Control Plan, And Other Related Ac�ons, March 2022, as amended. 
3 Relevant studies conducted include (1) Salmonid survival studies that occurred prior to and throughout the Vernalis 
Adap�ve Management Program period(2) HORB alterna�ves inves�ga�ons in 2009 and 2010; (3) South Delta survival 
studies in  2014 (Buchanan et al) and 2016 (Buchanan et al); and (4) survival synthesis efforts in 2006 (Brown and 
Schwartz), 2008 (Newman), 2012 (Buchanan et al.), 2016 (Salmon Scoping Team), 2016 (Hinkelman and Cavallo)  2018 
(Buchanan et al) and 2022 (Dodrill et al). 
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Modular Alternative 6a (Protection of Voluntary Agreement Flows Alternative) 
 
DWR recognizes and supports the State Water Board’s intention to utilize its legal 
authorities to protect VA flows against diversion for other purposes, and for inclusion of 
measures to protect the baseline for VA flows in the Bay-Delta Plan.  However, DWR also 
recognizes the need for development of new water projects, focused on capturing water 
during wet periods, to adapt to changing climate and sea level rise. The specifics of 
proposed Modular Alternative 6a (Alt 6a) would seriously limit the effectiveness of these 
types of projects. The Alt 6a would significantly reduce the viability of the Delta 
Conveyance Project (and other proposed water projects) by reducing water supply yield 
and increasing the cost per acre-foot. If implemented, Alt 6a is anticipated to reduce the 
yield of the DCP over all water year types by an average of 55%.   DWR has initiated and 
looks forward to continued communications with the State Water Board staff on other 
potential approaches that reflect the importance of baseline flows in the VA framework, but 
that would allow for increased diversions for new projects during periods of high flow. 
Some potential concepts could limit diversions for new projects based on different 
considerations of unimpaired flows, Delta outflow criteria, a buffer over the determination 
of excess flows before diversions could begin, monthly or seasonal criteria, or scaled 
diversions based on instream flow or Delta outflow. DWR looks forward to additional 
coordination in identifying alternative flow bypass threshold criteria that maximize species 
protection and diversion yield using the best available science.  
 
Incorporation of Relevant Scientific Literature 
 
Chapters on the available science informing fish and wildlife flow recommendations with 
considerations of other ecosystem stressors to native species in the Bay-Delta watershed 
provide an essential foundation for developing recommendations for the Bay-Delta Plan 
update. DWR appreciates the coverage of these essential topics. The Staff Report would 
benefit from the additional incorporation of the recent relevant peer-reviewed literature in 
several areas, including the role of managed agricultural floodplains for juvenile salmon 
rearing habitat, entrainment risks for smelt species in the south Delta SWP and CVP 
facilities, and species abundance and flow relationships. Several examples of this 
additional peer reviewed literature include: 
 


• Risk of entrainment at CVP and SWP facilities and population-level impacts of 
entrainment for Longfin Smelt (Section 3.5.4.2) and Delta Smelt (Section 3.8.4.4) 
should include recent hydrodynamic and particle-tracking modeling work estimating 
proportional entrainment of larval Longfin Smelt based on estimated locations and 
timing of hatching (Gross et al. 2022) and proportional entrainment with recent 
larval trawl surveys 2009 – 2020 (Kimmerer and Gross 2022), which show low to 
negligible population impacts of CVP and SWP diversions. The discussion of Delta 
Smelt entrainment risk does not reflect the most recent analyses, in particular 
Grimaldo et al. 2021, which develops a more refined approach to analyze the SWP 
and CVP export effects separately.  


• The description of the loss and function of floodplains for native fish species 
(Section 4.2.3) should be expanded and include updates to recent studies and Yolo 
Bypass management. For example, available recent peer-reviewed literature 
describing how managed agricultural inundation supports rapid growth for juvenile 
salmon and provides rearing opportunities for Chinook salmon (e.g., Sommer et al. 
2020, Holmes et al. 2021, and Katz et al. 2017) should be included. The section 
(and others, see Sacramento Splittail, Section 3.7.1) should include planned near-
term changes (water year 2025) to the Fremont Weir management with 
implementation of the “Big Notch” project that will increase the frequency and 
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duration of Yolo Bypass flooding. Finally, literature on the importance of floodplains 
for supporting life history diversity in Chinook salmon while still allowing for their 
ability to leave floodplain habitat upon its drainage should be included to support 
the role of floodplain habitat in salmon life history (e.g., Takata et al. 2017, Goertler 
et al. 2018, Sturrock et al. 2018).  


• Additional topic areas that would benefit from the incorporation of recent literature 
include additional sections on Chinook salmon, sturgeon, climate change, 
zooplankton abundance relationships with flow, and tidal wetlands. We have 
provided a starting list of references that may be useful to State Water Board staff 
(included below). DWR staff are willing and available to discuss any of the topic 
areas in Chapters 3 and 4 of the Staff Report that do not yet reflect recent 
published information. 


Proposed Changes to Monitoring Assessment, Special Studies, and Reporting 
 
The Staff Report proposes an evaluation of reporting requirements for environmental 
monitoring (Section 5.1.6.3). DWR agrees that the data collected, and assessments made 
must align with priority management questions. The Environmental Monitoring Program 
(EMP), which DWR has operated jointly with USBR since 1975, fulfills numerous biological 
and water quality monitoring requirements from D-1641. DWR has been consistently 
providing annual reports and working with collaborators to maintain relevant, consistent, 
and comprehensive datasets for this program. When evaluating future changes to 
mandated reporting, it will be helpful for the State Water Board to provide greater detail 
regarding the format, scope, and timing of any review requirements. For thorough reviews, 
a frequency of every five years is more realistic than the proposed frequency of every 
three years.  
 
In addition to the above comments, DWR remains committed, in coordination with other 
VA parties, to further developing the proposed VAs for future consideration by the State 
Water Board as a pathway, in conjunction with other actions, to implement the Bay-Delta 
Plan.  If you have any questions on the above, please contact Erik Loboschefsky at 
erik.loboschefsky@water.ca.gov. 
 
Sincerely, 
 
 
 
Karla A. Nemeth, Director 
CA Department of Water Resources 
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Additional References for Consideration 
Chinook Salmon and Steelhead Biology and Management 
Kendall, N.W., McMillan, J.R., Sloat, M.R., Buehrens, T.W., Quinn, T.P., Pess, 
G.R.,Kuzishchin, K.V., McClure, M.M. and Zabel, R.W., 2015. Anadromy and residency 
insteelhead and rainbow trout (Oncorhynchus mykiss): a review of the processes 
andpatterns. Canadian Journal of Fisheries and Aquatic Sciences, 72(3), pp.319-342. 
(13). 
R.C. Johnson, S. Windell, P.L. Brandes, J.L. Conrad, J. Ferguson, P. Goertler, B. Harvey, 
J. Heublein, J. Israel, J. Kirsch, T. Miller, R.W. Perry, J. Pisciotto, W.R. Poytress, K. 
Reese, B. Swart Science advancements key to increasing management value of life stage 
monitoring networks for endangered Sacramento River Winter-run Chinook salmon in 
California San Francisco Estuary and Watershed Science, 15 (2017), pp. 1-41 
Cordoleani, F., Holmes, E., Bell-Tilcock, M., Johnson, R.C. and Jeffres, C., 2022. 
Variability in foodscapes and fish growth across a habitat mosaic: Implications for 
management and ecosystem restoration. Ecological Indicators, 136, p.108681. 
Phillis, C.C., Sturrock, A.M., Johnson, R.C. and Weber, P.K., 2018. Endangered winter-run 
Chinook salmon rely on diverse rearing habitats in a highly altered landscape. Biological 
Conservation, 217, pp.358-362. 
Munsch, S.H., Greene, C.M., Johnson, R.C., Satterthwaite, W.H., Imaki, H. and Brandes, 
P.L., 2019. Warm, dry winters truncate timing and size distribution of seaward‐migrating 
salmon across a large, regulated watershed. Ecological Applications, 29(4), p.e01880. 
Munsch, S.H., Greene, C.M., Mantua, N.J. and Satterthwaite, W.H., 2022. One hundred‐
seventy years of stressors erode salmon fishery climate resilience in California’s warming 
landscape. Global Change Biology, 28(7), pp.2183-2201. 
Smelt Population Abundance and Entrainment Risks 
Kimmerer, W., and E. Gross. 2022. Population Abundance and Diversion Losses in a 
Threatened Estuarine Pelagic Fish. Estuaries and Coasts. [accessed 2023 Jan 3].  
452728-2745. https://doi.org/10.1007/s12237-022-01101-w 
Gross, E., W. Kimmerer, J. Korman, L. Lewis, S. Burdick, and L. Grimaldo. 2022. Hatching 
distribution, abundance, and losses to freshwater diversions of longfin smelt inferred using 
hydrodynamic and particle-tracking models. Marine Ecology Progress Series. [accessed 
2023 Jan 3].  700179-196. https://doi.org/10.3354/meps14168 
Grimaldo, L. F. S., William E.;Nobriga, Matthew L. 2021. Re-Examining Factors That 
Affect Delta Smelt (Hypomesus transpacificus) Entrainment at the State Water Project and 
Central Valley Project in the Sacramento–San Joaquin Delta. San Francisco Estuary and 
Watershed Science. [accessed 2023 Feb 27].  19 (1). 
https://doi.org/10.15447/sfews.2021v19iss1art5 
Smith, W. E., and M. L. Nobriga. 2023. A bioenergetics-based index of habitat suitability: 
spatial dynamics of foraging constraints and food limitation for a rare estuarine fish. 
Transactions of the American Fisheries Society.  152 (5). 
https://doi.org/10.1002/tafs.10427 
Smith, W. E., L. Polansky, and M. L. Nobriga. 2021. Disentangling risks to an endangered 
fish: using a state-space life cycle model to separate natural mortality from anthropogenic 
losses. Canadian Journal of Fisheries and Aquatic Sciences. [accessed 2023 Jan 4].  78 
(8):1008-1029. https://doi.org/10.1139/cjfas-2020-0251 
Polansky, L., L. Mitchell, and K. B. Newman. 2019. Using multistage design-based 
methods to construct abundance indices and uncertainty measures for Delta Smelt. 
Transactions of the American Fisheries Society 148:710-724.  
Polansky, L., Newman, K. B., & Mitchell, L. (2021). Improving inference for nonlinear state‐
space models of animal population dynamics given biased sequential life stage data. 
Biometrics, 77(1), 352-361. 
Polansky, L., K. B. Newman, M. L. Nobriga, and L. Mitchell. 2018. Spatiotemporal Models 
of an Estuarine Fish Species to Identify Patterns and Factors Impacting Their Distribution 
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and Abundance. Estuaries and Coasts 41:572-581. 
 
Longfin Smelt Biology 
Gross, E., Kimmerer, W., Korman, J., Lewis, L., Burdick, S., & Grimaldo, L. (2022). 
Hatching distribution, abundance, and losses to freshwater diversions of longfin smelt 
inferred using hydrodynamic and particle-tracking models. Marine Ecology Progress 
Series, 700, 179-196. 
Kimmerer, W., & Gross, E. (2022). Population abundance and diversion losses in a 
threatened estuarine pelagic fish. Estuaries and Coasts, 45(8), 2728-2745. 
Grimaldo, L., Feyrer, F., Burns, J., & Maniscalco, D. (2017). Sampling uncharted waters: 
examining rearing habitat of larval longfin smelt (Spirinchus thaleichthys) in the upper San 
Francisco Estuary. Estuaries and Coasts, 40(6), 1771-1784. 
Tobias, V. D., Chen, E., Hobbs, J., Eakin, M., & Detwiler, S. (2023). Informing extinction 
risk: Summarizing population viability through a meta-analysis of multiple long-term 
monitoring programs for a declining estuarine fish species. Biological Conservation, 288, 
110348. 
Barros, A., Hobbs, J. A., Willmes, M., Parker, C. M., Bisson, M., Fangue, N. A., ... & Lewis, 
L. S. (2022). Spatial heterogeneity in prey availability, feeding success, and dietary 
selectivity for the threatened longfin smelt. Estuaries and Coasts, 45(6), 1766-1779. 
 
Zooplankton Population Relationships with Flow 
Kimmerer, W. J., T. R. Ignoffo, K. R. Kayfetz, and A. M. Slaughter. 2018. Effects of 
freshwater flow and phytoplankton biomass on growth, reproduction, and spatial subsidies 
of the estuarine copepod Pseudodiaptomus forbesi. Hydrobiologia. [accessed 2021 Aug 
07].  807 (1):113-130. https://doi.org/10.1007/s10750-017-3385-y 
Kimmerer, W. J., E. S. Gross, A. M. Slaughter, and J. R. Durand. 2018. Spatial Subsidies 
and Mortality of an Estuarine Copepod Revealed Using a Box Model. Estuaries and 
Coasts. [accessed 2023 Jan 3].  42218-236. https://doi.org/10.1007/s12237-018-0436-1 
Kayfetz, K., and W. Kimmerer. 2017. Abiotic and biotic controls on the copepod 
Pseudodiaptomus forbesi in the upper San Francisco Estuary. Marine Ecology Progress 
Series. [accessed 2021 Sep 07].  58185-101. https://doi.org/10.3354/meps12294 
Tidal Wetlands 
Colombano, D. D., T. B. Handley, T. A. O’Rear, J. R. Durand, and P. B. Moyle. 2021. 
Complex Tidal Marsh Dynamics Structure Fish Foraging Patterns in the San Francisco 
Estuary. Estuaries and Coasts. https://doi.org/10.1007/s12237-021-00896-4 
Colombano, D. D., J. M. Donovan, D. E. Ayers, T. A. O’Rear, and P. B. Moyle. 2020. Tidal 
effects on marsh habitat use by three fishes in the San Francisco Estuary. Environmental 
Biology of Fishes. [accessed 2023 Jan 12]. https://doi.org/10.1007/s10641-020-00973-w 
Young, M., E. Howe, T. O’Rear, K. Berridge, and P. Moyle. 2021. Food Web Fuel Differs 
Across Habitats and Seasons of a Tidal Freshwater Estuary. Estuaries and Coasts. 
[accessed 2021 09 08].  44 (1):286-301. https://doi.org/10.1007/s12237-020-00762-9 
Hammock, B. G., R. Hartman, S. B. Slater, A. Hennessy, and S. J. Teh. 2019. Tidal 
Wetlands Associated with Foraging Success of Delta Smelt. Estuaries and Coasts. 
[accessed 2021 Sep 07]. https://doi.org/10.1007/s12237-019-00521-5 
Grimaldo, L., F. Feyrer, J. Burns, and D. Maniscalco. 2017. Sampling Uncharted Waters: 
Examining Rearing Habitat of Larval Longfin Smelt (Spirinchus thaleichthys) in the Upper 
San Francisco Estuary. Estuaries and Coasts. [accessed 2023 Jan 3].  401771-1748. 
https://doi.org/10.1007/s12237-017-0255-9 
Ecological Benefits of Floodplains 
Sturrock, A. M., M. Ogaz, K. Neal, N. J. Corline, R. Peek, D. Myers, S. Schluep, M. 
Levinson, R. C. Johnson, and C. A. Jeffres. 2022. Floodplain trophic subsidies in a 
modified river network: managed foodscapes of the future? Landscape Ecology. 
[accessed 2023 Feb 28]. https://doi.org/10.1007/s10980-022-01526-5 
Cordoleani, F., E. Holmes, M. Bell-Tilcock, R. C. Johnson, and C. Jeffres. 2022. Variability 
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in foodscapes and fish growth across a habitat mosaic: Implications for management and 
ecosystem restoration. Ecological Indicators.  136108681. 
https://doi.org/10.1016/j.ecolind.2022.108681 
Holmes, E. J., P. Saffarinia, A. L. Rypel, M. N. Bell-Tilcock, J. V. Katz, and C. A. Jeffres. 
2021. Reconciling fish and farms: Methods for managing California rice fields as salmon 
habitat. Plos ONE.  16 (2):e0237686. 10.1371/journal.pone.0237686 
Sommer, T., B. Schreier, J. L. Conrad, L. Takata, B. Serup, R. Titus, C. Jeffres, E. 
Holmes, and J. Katz. 2020. Farm to Fish: Lessons from a Multi-Year Study on Agricultural 
Floodplain Habitat. San Francisco Estuary and Watershed Science.  18 (3). 
https://doi.org/10.15447/sfews.2020v18iss3art4 
Corline, N. J., Sommer, T., Jeffres, C. A., & Katz, J. (2017).  Zooplankton ecology and 
trophic resources for rearing native fish on an agricultural floodplain in the Yolo Bypass 
California, USA. Wetlands Ecology and Management, 25(5), 533-545. 
Goertler PAL, Sommer TR, Satterthwaite WH, Schreier BM. (2018).  Seasonal floodplain-
tidal slough complex supports size variation for juvenile Chinook salmon (Oncorhynchus 
tshawytscha). Ecol Freshw Fish.2017:1–14. 
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    January 22, 2024  
 
 

State Water Resources Control Board
Division of Water Rights
Attn: Bay-Delta & Hearings Branch 
P.O. Box 100 
Sacramento, CA 95812-2000 

Subject: Staff Report/Substitute Environmental Document in Support of Potential Updates 
to the Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin 
Delta Estuary for the Sacramento River and its Tributaries, Delta Eastside Tributaries, and 
Delta 

Dear Division of Water Rights,

The Department of Water Resources (DWR) appreciates the opportunity to submit the 
below comments on the Staff Report/Substitute Environmental Document in Support of 
Potential Updates to the Water Quality Control Plan for the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary for the Sacramento River and its Tributaries, 
Delta Eastside Tributaries, and Delta (Staff Report; September 2023).  DWR recognizes 
the Staff Report as a significant milestone in the process of updating the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary Water Quality Control Plan (Bay-Delta Plan).  
We submit the below comments in support of the State Water Board’s ongoing effort to 
update and implement the Bay-Delta Plan. 
 
Program of Implementation

The Staff Report does not include the State Water Board’s draft Program of 
Implementation (POI) for the proposed updates to the Bay-Delta Plan, which DWR 
understands is in development and presently anticipated for release in the summer.  The 
ability of DWR to analyze the magnitude of potential impacts of the proposed updates, 
including the Staff Report’s proposed inflow and outflow objectives, on the State Water 
Project (SWP), and to operationalize the proposed flow requirements, is highly dependent 
on the intended POI.  The Staff Report raises significant concerns regarding anticipated 
impacts to SWP agricultural and municipal and industrial (M&I) supplies (e.g., Staff Report, 
p.A1-289, p.A1-436, p.A1-538), and additional impacts to power generation, agricultural, 
and M&I supplies could occur depending on the details and mechanisms of POI 
implementation. 

Similarly, a key component of the proposed Voluntary Agreements1 (VA), if adopted, is the 

1 
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process by which the State Water Board will evaluate whether VAs are achieving their 
intended objectives and the potential for implementation of a "Regulatory Implementation 
Pathway” in regions where a VA is discontinued (See Staff Report, section 9.4).  The draft 
POI should specify a process that aligns with the proposed VAs2 for potential imposition of 
the Regulatory Implementation Pathway in regions where VAs do not exist or are 
discontinued. 
 
In the absence of the draft POI, it is challenging to understand how the proposed 
alternatives in the Staff Report can be operationalized while also achieving compliance 
with existing and anticipated future regulatory requirements, including SWP compliance 
with the Federal Endangered Species Act (ESA), California Endangered Species Act 
(CESA) and Federal Energy Regulatory Commission license obligations.  For example, 
the proposed “Modifications to Existing Delta Outflow Objectives” (Staff Report, pp.5-30 – 
5-39) are not consistent with the latest State and Federal Proposed Actions for the re-
initiation of ESA and CESA Consultation for Long-Term Operations of the SWP and the 
U.S. Bureau of Reclamation’s (Reclamation) Central Valley Project (CVP).  Additionally, 
the Staff Report does not clarify how it aligns with the 2018 Bay-Delta Plan update for 
Lower San Joaquin River flow objectives and southern Delta salinity.  
The intended draft POI should provide sufficient detail to allow DWR to determine how the 
Bay-Delta Plan update will impact SWP water supplies and compliance with other 
regulatory requirements.  DWR welcomes future engagement with the State Water Board 
to inform the efforts to develop the POI. 
 
Sustainable Groundwater Management Act

The Staff Report generally recognizes the interrelationship of the Bay-Delta Plan with 
groundwater but does not fully assess the groundwater level and groundwater quality 
impacts on Groundwater Sustainability Agencies (GSA) implementing projects to comply 
with the Sustainable Groundwater Management Act (SGMA).  The impacts will limit 
potential GSA projects intended to achieve sustainability and avoid a significant loss of 
agricultural production.  Further clarity on potential impacts to GSA project implementation 
would benefit stakeholders that need to navigate prospective Bay-Delta Plan 
implementation with achievement of SGMA goals.

Head of Old River Barrier

Staff Report Alternative 4b would require installation by DWR and Reclamation of the 
“Head of Old River Barrier” (HORB) during April and May to prevent juvenile Chinook 
salmon and steelhead from being entrained into the interior Delta.  However, when HORB 
is installed, it results in greater hydrodynamic pull from Old and Middle River (OMR) flow 
from the western Delta, which is likely to increase entrainment risk of longfin smelt and 
delta smelt, especially from the San Joaquin River.3 Additionally, studies to date have 
been on acoustic-tagged hatchery steelhead and Chinook juvenile salmon, and benefits 
for wild salmonids remain highly uncertain.  Due to the lack of scientific support for the 
HORB, DWR and Reclamation are not proposing to install HORB in ongoing consultations 
with fisheries agencies on the Long-Term Operations of the SWP and CVP, and DWR 
recommends that the State Water Board not further pursue Alternative 4b at this time. 

 
2 
The Bay-  
3 
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Modular Alternative 6a (Protection of Voluntary Agreement Flows Alternative)

DWR recognizes and supports the State Water Board’s intention to utilize its legal 
authorities to protect VA flows against diversion for other purposes, and for inclusion of 
measures to protect the baseline for VA flows in the Bay-Delta Plan.  However, DWR also 
recognizes the need for development of new water projects, focused on capturing water 
during wet periods, to adapt to changing climate and sea level rise. The specifics of 
proposed Modular Alternative 6a (Alt 6a) would seriously limit the effectiveness of these 
types of projects. The Alt 6a would significantly reduce the viability of the Delta 
Conveyance Project (and other proposed water projects) by reducing water supply yield 
and increasing the cost per acre-foot. If implemented, Alt 6a is anticipated to reduce the 
yield of the DCP over all water year types by an average of 55%.   DWR has initiated and 
looks forward to continued communications with the State Water Board staff on other 
potential approaches that reflect the importance of baseline flows in the VA framework, but 
that would allow for increased diversions for new projects during periods of high flow. 
Some potential concepts could limit diversions for new projects based on different 
considerations of unimpaired flows, Delta outflow criteria, a buffer over the determination 
of excess flows before diversions could begin, monthly or seasonal criteria, or scaled 
diversions based on instream flow or Delta outflow. DWR looks forward to additional 
coordination in identifying alternative flow bypass threshold criteria that maximize species 
protection and diversion yield using the best available science.  
 
Incorporation of Relevant Scientific Literature

Chapters on the available science informing fish and wildlife flow recommendations with 
considerations of other ecosystem stressors to native species in the Bay-Delta watershed 
provide an essential foundation for developing recommendations for the Bay-Delta Plan 
update. DWR appreciates the coverage of these essential topics. The Staff Report would 
benefit from the additional incorporation of the recent relevant peer-reviewed literature in 
several areas, including the role of managed agricultural floodplains for juvenile salmon 
rearing habitat, entrainment risks for smelt species in the south Delta SWP and CVP 
facilities, and species abundance and flow relationships. Several examples of this 
additional peer reviewed literature include: 
 

 Risk of entrainment at CVP and SWP facilities and population-level impacts of 
entrainment for Longfin Smelt (Section 3.5.4.2) and Delta Smelt (Section 3.8.4.4) 
should include recent hydrodynamic and particle-tracking modeling work estimating 
proportional entrainment of larval Longfin Smelt based on estimated locations and 
timing of hatching (Gross et al. 2022) and proportional entrainment with recent 
larval trawl surveys 2009 – 2020 (Kimmerer and Gross 2022), which show low to 
negligible population impacts of CVP and SWP diversions. The discussion of Delta 
Smelt entrainment risk does not reflect the most recent analyses, in particular 
Grimaldo et al. 2021, which develops a more refined approach to analyze the SWP 
and CVP export effects separately.  

 The description of the loss and function of floodplains for native fish species 
(Section 4.2.3) should be expanded and include updates to recent studies and Yolo 
Bypass management. For example, available recent peer-reviewed literature 
describing how managed agricultural inundation supports rapid growth for juvenile 
salmon and provides rearing opportunities for Chinook salmon (e.g., Sommer et al. 
2020, Holmes et al. 2021, and Katz et al. 2017) should be included. The section 
(and others, see Sacramento Splittail, Section 3.7.1) should include planned near-
term changes (water year 2025) to the Fremont Weir management with 
implementation of the “Big Notch” project that will increase the frequency and 
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duration of Yolo Bypass flooding. Finally, literature on the importance of floodplains 
for supporting life history diversity in Chinook salmon while still allowing for their 
ability to leave floodplain habitat upon its drainage should be included to support 
the role of floodplain habitat in salmon life history (e.g., Takata et al. 2017, Goertler 
et al. 2018, Sturrock et al. 2018).  
Additional topic areas that would benefit from the incorporation of recent literature 
include additional sections on Chinook salmon, sturgeon, climate change, 
zooplankton abundance relationships with flow, and tidal wetlands. We have 
provided a starting list of references that may be useful to State Water Board staff 
(included below). DWR staff are willing and available to discuss any of the topic 
areas in Chapters 3 and 4 of the Staff Report that do not yet reflect recent 
published information. 

Proposed Changes to Monitoring Assessment, Special Studies, and Reporting 

The Staff Report proposes an evaluation of reporting requirements for environmental 
monitoring (Section 5.1.6.3). DWR agrees that the data collected, and assessments made 
must align with priority management questions. The Environmental Monitoring Program 
(EMP), which DWR has operated jointly with USBR since 1975, fulfills numerous biological 
and water quality monitoring requirements from D-1641. DWR has been consistently 
providing annual reports and working with collaborators to maintain relevant, consistent, 
and comprehensive datasets for this program. When evaluating future changes to 
mandated reporting, it will be helpful for the State Water Board to provide greater detail 
regarding the format, scope, and timing of any review requirements. For thorough reviews, 
a frequency of every five years is more realistic than the proposed frequency of every 
three years. 

In addition to the above comments, DWR remains committed, in coordination with other 
VA parties, to further developing the proposed VAs for future consideration by the State 
Water Board as a pathway, in conjunction with other actions, to implement the Bay-Delta 
Plan.  If you have any questions on the above, please contact Erik Loboschefsky at 
erik.loboschefsky@water.ca.gov.

Sincerely,

Karla A. Nemeth, Director 
CA Department of Water Resources 
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P.L., 2019. Warm, dry winters truncate timing and size distribution of seaward-migrating 
salmon across a large, regulated watershed. Ecological Applications, 29(4), p.e01880. 
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Smelt Population Abundance and Entrainment Risks 
Kimmerer, W., and E. Gross. 2022. Population Abundance and Diversion Losses in a 
Threatened Estuarine Pelagic Fish. Estuaries and Coasts. [accessed 2023 Jan 3].  
452728-2745. https://doi.org/10.1007/s12237-022-01101-w 
Gross, E., W. Kimmerer, J. Korman, L. Lewis, S. Burdick, and L. Grimaldo. 2022. Hatching 
distribution, abundance, and losses to freshwater diversions of longfin smelt inferred using 
hydrodynamic and particle-tracking models. Marine Ecology Progress Series. [accessed 
2023 Jan 3].  700179-196. https://doi.org/10.3354/meps14168
Grimaldo, L. F. S., William E.;Nobriga, Matthew L. 2021. Re-Examining Factors That 
Affect Delta Smelt (Hypomesus transpacificus) Entrainment at the State Water Project and 
Central Valley Project in the Sacramento–San Joaquin Delta. San Francisco Estuary and 
Watershed Science. [accessed 2023 Feb 27].  19 (1). 
https://doi.org/10.15447/sfews.2021v19iss1art5 
Smith, W. E., and M. L. Nobriga. 2023. A bioenergetics-based index of habitat suitability: 
spatial dynamics of foraging constraints and food limitation for a rare estuarine fish. 
Transactions of the American Fisheries Society.  152 (5). 
https://doi.org/10.1002/tafs.10427
Smith, W. E., L. Polansky, and M. L. Nobriga. 2021. Disentangling risks to an endangered 
fish: using a state-space life cycle model to separate natural mortality from anthropogenic 
losses. Canadian Journal of Fisheries and Aquatic Sciences. [accessed 2023 Jan 4].  78 
(8):1008-1029. https://doi.org/10.1139/cjfas-2020-0251
Polansky, L., L. Mitchell, and K. B. Newman. 2019. Using multistage design-based 
methods to construct abundance indices and uncertainty measures for Delta Smelt. 
Transactions of the American Fisheries Society 148:710-724.  
Polansky, L., Newman, K. B., & Mitchell, L. (2021). Improving inference for nonlinear state-
space models of animal population dynamics given biased sequential life stage data. 
Biometrics, 77(1), 352-361. 
Polansky, L., K. B. Newman, M. L. Nobriga, and L. Mitchell. 2018. Spatiotemporal Models 
of an Estuarine Fish Species to Identify Patterns and Factors Impacting Their Distribution 

SDU-0435



and Abundance. Estuaries and Coasts 41:572-581.

Longfin Smelt Biology
Gross, E., Kimmerer, W., Korman, J., Lewis, L., Burdick, S., & Grimaldo, L. (2022). 
Hatching distribution, abundance, and losses to freshwater diversions of longfin smelt 
inferred using hydrodynamic and particle-tracking models. Marine Ecology Progress 
Series, 700, 179-196.
Kimmerer, W., & Gross, E. (2022). Population abundance and diversion losses in a 
threatened estuarine pelagic fish. Estuaries and Coasts, 45(8), 2728-2745.
Grimaldo, L., Feyrer, F., Burns, J., & Maniscalco, D. (2017). Sampling uncharted waters: 
examining rearing habitat of larval longfin smelt (Spirinchus thaleichthys) in the upper San 
Francisco Estuary. Estuaries and Coasts, 40(6), 1771-1784.
Tobias, V. D., Chen, E., Hobbs, J., Eakin, M., & Detwiler, S. (2023). Informing extinction 
risk: Summarizing population viability through a meta-analysis of multiple long-term 
monitoring programs for a declining estuarine fish species. Biological Conservation, 288, 
110348.
Barros, A., Hobbs, J. A., Willmes, M., Parker, C. M., Bisson, M., Fangue, N. A., ... & Lewis, 
L. S. (2022). Spatial heterogeneity in prey availability, feeding success, and dietary
selectivity for the threatened longfin smelt. Estuaries and Coasts, 45(6), 1766-1779.

Zooplankton Population Relationships with Flow
Kimmerer, W. J., T. R. Ignoffo, K. R. Kayfetz, and A. M. Slaughter. 2018. Effects of 
freshwater flow and phytoplankton biomass on growth, reproduction, and spatial subsidies 
of the estuarine copepod Pseudodiaptomus forbesi. Hydrobiologia. [accessed 2021 Aug 
07].  807 (1):113-130. https://doi.org/10.1007/s10750-017-3385-y
Kimmerer, W. J., E. S. Gross, A. M. Slaughter, and J. R. Durand. 2018. Spatial Subsidies 
and Mortality of an Estuarine Copepod Revealed Using a Box Model. Estuaries and 
Coasts. [accessed 2023 Jan 3].  42218-236. https://doi.org/10.1007/s12237-018-0436-1 
Kayfetz, K., and W. Kimmerer. 2017. Abiotic and biotic controls on the copepod 
Pseudodiaptomus forbesi in the upper San Francisco Estuary. Marine Ecology Progress 
Series. [accessed 2021 Sep 07].  58185-101. https://doi.org/10.3354/meps12294
Tidal Wetlands
Colombano, D. D., T. B. Handley, T. A. O’Rear, J. R. Durand, and P. B. Moyle. 2021. 
Complex Tidal Marsh Dynamics Structure Fish Foraging Patterns in the San Francisco 
Estuary. Estuaries and Coasts. https://doi.org/10.1007/s12237-021-00896-4
Colombano, D. D., J. M. Donovan, D. E. Ayers, T. A. O’Rear, and P. B. Moyle. 2020. Tidal 
effects on marsh habitat use by three fishes in the San Francisco Estuary. Environmental 
Biology of Fishes. [accessed 2023 Jan 12]. https://doi.org/10.1007/s10641-020-00973-w
Young, M., E. Howe, T. O’Rear, K. Berridge, and P. Moyle. 2021. Food Web Fuel Differs 
Across Habitats and Seasons of a Tidal Freshwater Estuary. Estuaries and Coasts. 
[accessed 2021 09 08].  44 (1):286-301. https://doi.org/10.1007/s12237-020-00762-9 
Hammock, B. G., R. Hartman, S. B. Slater, A. Hennessy, and S. J. Teh. 2019. Tidal 
Wetlands Associated with Foraging Success of Delta Smelt. Estuaries and Coasts. 
[accessed 2021 Sep 07]. https://doi.org/10.1007/s12237-019-00521-5 
Grimaldo, L., F. Feyrer, J. Burns, and D. Maniscalco. 2017. Sampling Uncharted Waters: 
Examining Rearing Habitat of Larval Longfin Smelt (Spirinchus thaleichthys) in the Upper 
San Francisco Estuary. Estuaries and Coasts. [accessed 2023 Jan 3].  401771-1748. 
https://doi.org/10.1007/s12237-017-0255-9 
Ecological Benefits of Floodplains 
Sturrock, A. M., M. Ogaz, K. Neal, N. J. Corline, R. Peek, D. Myers, S. Schluep, M. 
Levinson, R. C. Johnson, and C. A. Jeffres. 2022. Floodplain trophic subsidies in a 
modified river network: managed foodscapes of the future? Landscape Ecology. 
[accessed 2023 Feb 28]. https://doi.org/10.1007/s10980-022-01526-5 
Cordoleani, F., E. Holmes, M. Bell-Tilcock, R. C. Johnson, and C. Jeffres. 2022. Variability 

SDU-0435



in foodscapes and fish growth across a habitat mosaic: Implications for management and 
ecosystem restoration. Ecological Indicators.  136108681. 
https://doi.org/10.1016/j.ecolind.2022.108681
Holmes, E. J., P. Saffarinia, A. L. Rypel, M. N. Bell-Tilcock, J. V. Katz, and C. A. Jeffres. 
2021. Reconciling fish and farms: Methods for managing California rice fields as salmon 
habitat. Plos ONE.  16 (2):e0237686. 10.1371/journal.pone.0237686
Sommer, T., B. Schreier, J. L. Conrad, L. Takata, B. Serup, R. Titus, C. Jeffres, E. 
Holmes, and J. Katz. 2020. Farm to Fish: Lessons from a Multi-Year Study on Agricultural 
Floodplain Habitat. San Francisco Estuary and Watershed Science.  18 (3). 
https://doi.org/10.15447/sfews.2020v18iss3art4 
Corline, N. J., Sommer, T., Jeffres, C. A., & Katz, J. (2017).  Zooplankton ecology and 
trophic resources for rearing native fish on an agricultural floodplain in the Yolo Bypass 
California, USA. Wetlands Ecology and Management, 25(5), 533-545. 
Goertler PAL, Sommer TR, Satterthwaite WH, Schreier BM. (2018).  Seasonal floodplain-
tidal slough complex supports size variation for juvenile Chinook salmon (Oncorhynchus 
tshawytscha). Ecol Freshw Fish.2017:1–14. 
Takata, L., Sommer, T. R., Conrad, J. L., & Schreier, B. M. (2017).  Rearing and migration 
of juvenile Chinook salmon (Oncorhynchus tshawytscha) in a large river floodplain. 
Environmental Biology of Fishes, 100(9), 1105-1120. 
Mahardja B, Hobbs JA, Ikemiyagi N, Benjamin A, Finger AJ. (2019).  Role of freshwater 
floodplain-tidal slough complex in the persistence of the endangered delta smelt . PLoS 
ONE 14(1): e0208084. 
Sturgeon 
Miller, E. A., G. P. Singer, M. L. Peterson, E. D. Chapman, M. E. Johnston, M. J. Thomas, 
R. D. Battleson, M. Gingras, and A. P. Klimley. 2020. Spatio-Temporal Distribution of 
Green Sturgeon (Acipenser medirostris) and White Sturgeon (A. transmontanus) in the 
San Francisco Estuary and Sacramento River, California. Environmental Biology of Fishes 
103: 577–603. 
Colborne, Scott F., Lawrence W. Sheppard, Daniel R. O’Donnell, Daniel C. Reuman, 
Jonathan A. Walter, Gabriel P. Singer, John T. Kelly, Michael J. Thomas, and Andrew L. 
Rypel. 2022. Intraspecific Variation in Migration Timing of Green Sturgeon in the 
Sacramento River System. Ecosphere 13(6): e4139. https://doi.org/10.1002/ecs2.4139  
Wyman, M. T., M. J. Thomas, R. R. McDonald, A. R. Hearn, R. D. Battleson, E. D. 
Chapman, P. Kinzel, J. T. Minear, E. A. Mora, and J. M. Nelson. 2018. Fine-Scale Habitat 
Selection of Green Sturgeon (Acipenser medirostris) within Three Spawning Locations in 
the Sacramento River, California. Canadian Journal of Fisheries and Aquatic Sciences 75: 
779–91.
Gruber J.J., Polansky, L.C., and W.R. Poytress. 2022. 2016-2019 Upper Sacramento 
River Juvenile Green Sturgeon Out-migration Investigation. Red Bluff Fish and Wildlife 
Office, Anadromous Fish Restoration Program, U.S. Fish and Wildlife Service, Red Bluff, 
California.
Moser, M. L., J. A. Israel, M. Neuman, S. T. Lindley, B. W. McCovey Jr., D. Erickson, and 
A. P. Klimley. 2016. Biology and life history of Green Sturgeon (Acipenser medirostris): 
state of the science. Journal of Applied Ichthyology 32:67-86. 
Miller, E. A., G. P. Singer, M. L. Peterson, E. D. Chapman, M. E. Johnston, M. J. Thomas, 
R. D. Battleson, M. Gingras, and A. P. Klimley. 2020. Spatio-Temporal Distribution of 
Green Sturgeon (Acipenser medirostris) and White Sturgeon (A. transmontanus) in the 
San Francisco Estuary and Sacramento River, California. Environmental Biology of Fishes 
103: 577–603.
Patton, O., Larwood, V., and Young, M. (2020). Estuarine Habitat Use by White Sturgeon 
(Acipenser transmontanus). San Francisco Estuary and Watershed Sci. 18, 1–10. doi: 
10.15447/sfews.2020v18iss4art4 
Heublein, J., R. Bellmer, R. Chase, P. Doukakis, M. Gingras, D. Hampton, J. Israel, Z. 
Jackson, Zachary, R Johnson, O. Langness, S. Luis, E. Mora, M. Moser, L. Rohrbach, A. 

SDU-0435



Seesholtz, T. Sommer, J. Stuart. 2017. Life history and current monitoring inventory of 
San Francisco Estuary sturgeon. National Oceanic and Atmospheric Administration, 
Technical Memorandum NOAA-TM-NMFS-SWFSC-589. https://doi.org/10.7289/V5/TM-
SWFSC-589
Jackson, Z.J., Gruber, J.J., & Van Eenennaam, J.P. (2015). White sturgeon spawning in 
the San Joaquin River, California, and effects of water management. Journal of Fish and 
Wildlife Management, 7(1), 171–180. https://doi.org/10.3996/092015-jfwm-092

SDU-0435




